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ABSTRACT

Withthedevelopmentofnewtechnologiesandtheirimplementationinallareasoflife,especially
education,itisimportanttounderstandandacceptalltheneweducational/technologicalconcepts
andtheirbenefits.Throughtheconceptofvirtuallearningenvironment,educationalinstitutionscan
improvethequalityofthelearningprocess,reducecosts,butalsoimprovecommunicationbetween
studentsand lecturers.Themainobjectiveof thispaper is topresentcharacteristicsof twomost
usede-learningsystems(MoodleandBlackboard)andprovideresultsoftheliteraturereviewonthe
differencesofthesetwosystems.Basedontheresultsofliteraturereview,acomparisonbetween
MoodleandBlackboardbasedonISO25010frameworkismade.Throughthissecondaryresearch,
itwasconcludedthatMoodleisthebestsolutionforintroducingalearningmanagementsystem,but
therearenumerousopportunitiesforimprovingtheeducationsystematalllevels.
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INTRoDUCTIoN

Newtechnologyandnewconceptsoflearningaretransformingtheexistinglearningsystemintothe
newvirtualsystemthatfunctionsinavirtuallearningenvironment.Theintegrationofeducationand
technologyispresentandalmosteveryeducationalinstitutionhasadoptedthee-learningconcept
intoitseducationalservices(Al-Fraihat,Joy,&Sinclair,2019).Newgenerationsofstudentsgrow
upwithnewtechnology,alsoreferredtoasdigitalnatives(Suša,2014),especiallytheInternetand
socialmedia,anddigitizationandvirtualizationoflearningarenotforeigntothosenewgenerations.
Lecturersmustadapttonewconceptsandconsiderallthebenefitsthatnewwaysoflearninghave
tooffer(Rodriguesetal,2019).UsingtheInternet,mobilephonesandothergadgetsanddevices
forlearningisthefutureandtheInternetisatoolthatcanbeusedtoreplacetraditionallearning
(Aloia&Vaporciyan,2019).e-learningisaverypopularsubjectamongdifferentscholarsandthere
aremanycasestudiesmadeinthisfield.However,withmanyscientificpapersalreadywritten,itis
importanttoclarifythebasiccomponentsofane-learningsystemtodifferentiatepartsofthevirtual
learningenvironment.Sincethefieldofe-learningisrelativelynewandnewconceptsareemerging
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everyday,somespecificproblems,thatareprimarilyrelatedtonotunderstandingthesystemsused
fore-learning,arealsoemerging.

Tounderstandtheinfluenceofe-learning,itisnecessarytounderstandfullyallthecomponents
ofe-learningsystems,especiallylearningmanagementsystemsthatarekeytotoday’seducation.
Thispaperpresentsanoverviewofthee-learningsystemcomponentsbutfocusesonone–Learning
ManagementSystems.ThebiggestadvantageofusingLearningManagementSystemsineducation
istodevelopautonomy,whichcanimprovecriticalthinkingamongthestudentsandimprovethe
qualityoftheeducationalprocess.Toconsideralltheadvantages,educationalinstitutionsandtheir
membersmustfaceoneofthelargestchallengesofe-learning,whichislearningmanagementsystems
(JudgeandMurray,2017)orfacingthetransitionfromformallearningtonewplatforms.Learning
ManagementSystemsbecameatoolformanagingeducationalmaterialandtherearemanytypes
suchasMoodle,Blackboard,Canvas,andothers(Elfeky2019).MoodleandBlackboardaremostly
usedLMS’sinpracticeandarealsousedasafocusofmanytypesofresearch(SoykanandŞimşek,
2017).AlthoughthecomparisonofMoodleandBlackboardsystemsaremadeinnumerousscientific
papers,itisimportanttohighlightdifferentperspectivesthataremadethroughthoseresearches.Most
ofthepapersregardingthissubjectofferatechnologicalviewonLearningManagementSystems
orpresentresultsofsurveysbasedonLMSuser’ssatisfaction.Thispaperoffersadifferentviewon
MoodleandBlackboardsystemsthatisbasedonquality.

WiththecomparisonofthetwomostusedLearningManagementSystems,whichisbasedonthe
conductedresearch,thispaperoffersaholisticviewonthetopicofLearningManagementSystemsin
thecontextofe-learning.Tocarryoutanyfurtherresearchintothetopicofe-learning,itisimportant
todistinguishalltermsrelatedtothisconcept.Throughthispaper,afoundationforunderstanding
thevirtual learningenvironmentand itscomponentsaswellas thecomparisonbetweenMoodle
andBlackboardisgiven.ThefocusofthisresearchisthedifferenceinthequalityofMoodleand
Blackboardsystems,asthetwomostusedsystems.Throughsecondaryresearch,itisnecessaryto
gatheralltheinformationavailableonbothsystems,aswellasalltheinformationneededtoconduct
acomparisonbasedonISO25010model.ISO25010isbasedonISO9126modelthatfocusesonthe
qualityofsoftwareanditgivesagoodoverviewoftheoverallqualityofasystem.Themainquestion
ofthisresearchisthelevelofqualityofbothsystemsandthecorrelationbetweenthequalitylevel
ofasystemandtheuser’spreference.Strugar,Pejic-Bach,ZorojaandJaković(2019)conductedan
onlinesurveywiththegoalofinvestigatingtherelationshipbetweenthefutureintentionofusing
LMS’sandstudentsatisfaction.Whatitprovedtoberelevantforsatisfaction,aswellasforfuture
useisthequalityofasystem.Preciselythatqualitycanbemeasuredwiththismethod.

ThemainobjectiveofthispaperistocompareMoodleandBlackboard,asthetwomostused
LMS’s.TomakeacomparisonitisnecessarytogatherallconductedresearchesontheMoodleand
Blackboardsystemsthatwillbeusedasaninputtoacomparativeanalysisbetweentwosystems.
ThispapershowsadifferentperspectiveonMoodleandBlackboardsystemsthroughaconducted
researchonthedifferenceinthequalityofthetwosystems,butalsothroughthenoticedcorrelation
betweenconductedsurveysontheusers’satisfactionandtheoverallsystemquality,aswellasitgives
arecommendationforimprovement.Theaimofthisresearchisalsotopointoutthelinkwiththe
requirementsofthequalitymanagementsystemandtorecommendtheapplicabilityofthemodelto
institutionsseekingcertificationorqualitymanagementoftheinstitutionfromeveryaspectandat
differentlevels.OneoftherequirementsofISO9001:2015istoensurecompetence.Institutionsof
highereducationthatwishtobecertified,ortoaligntheirmanagementwithISO9001,canuseISO
25010asatooltoensurecompetence.ThroughISO25010,institutionsensurethequalityofsoftware
systemstheyusetoimprovetheteachingprocessanddisseminatecontentandknowledge.Also,ISO
25010ensuresthereductionofrisksassociatedwithsoftwareusedathigheducationinstitutions.
Thismodelensuresthatthesoftwareusedataninstitutionalignswithrequirementsdefinedbyusers
-teachersandstudents.Evaluatingthesoftwareavoidstheriskofnon-complianceaswellasother
riskssuchasinformationsecurity.Thispaperpresentsanassessmentoftwocommonlyusedsystems



International Journal of E-Services and Mobile Applications
Volume 13 • Issue 1 • January-March 2021

17

-MoodleandBlackboard.ThroughISO25010,atheoreticalandpracticalapproachcomparesthe
complianceofthesetwosystemswiththerequirementssetbyeducationalinstitutions.

Thispaperissectionedintothreeparts.Thefirstpartofthepaperisdedicatedtounderstanding
basictermsrelatedtothee-learningconcept.Inthisfirstpart,newlearningconceptsthatemerge
fromusingnewtechnologiesineducationaredescribed.Thesecondpartofthepaperisfocusedon
MoodleandBlackboardsystems.Inthissecondpart,ISO25010modeliscloselydescribedastheused
methodologyaswellastheliteraturereviewonbothsystems.Throughthesecondpart,acomparison
ofthesetwosystemsisgiven,aswellastheoverallqualitygradeforeachofthosetwosystems.
Lastly,thethirdpartisadiscussionabouttheconductedresearch,conclusionandrecommendations.

BACKGRoUND

LMS’s in The Context of Virtual Learning Environment
To understand the connection between Learning Management System and Virtual Learning
Environment,itisnecessarytofirstunderstandthefoundationandthatise-learning.E-learningor
electroniclearningsystemsaresystemsthatinvolvetheapplicationofsomeinformationtechnology
andinformationsystemsasanon-lineorofflineservice.Theapplicationofane-learningsystemcan
bethroughanInternet,computer,virtualanddigitallearningenvironment(Abdellatiefetal.,2011).
Thereisnocleardefinitionofane-learningsystem.Thedevelopmentofthistypeofsystemwas
influencedbythedevelopmentofnewtechnologythatchangedthelearningstyle.Newtechnologies
madelearningpossiblefromanyplaceatanytime.VirtualLearningEnvironmentisanenvironment
inwhiche-learningisapplied.

Avirtual learningenvironment (VLE) includescomponents inwhich studentsand lecturers
participatein“on-line”interactionsofdifferenttypes.Weller(2007)highlightsthattheconceptofa
virtuallearningenvironmentisoftenconsideredinadequateinrelationtothetraditionalunderstanding
ofphysical learning, and the reason is theuseof the term ‘virtual’,which contrastswith ‘real’.
Despitetheresearchcarriedouttocounterthisview,itstillexistsinsociety.Inthecontextofthe
virtualenvironment,itisnecessarytomentiontwoconceptsthatareoftenmisunderstoodwhenit
comestounderstandinge-learning.ThosetwoconceptsareLearningManagementSystems(LMS)
andManagedLearningEnvironment(MLE).Stiles(2000)explainsthatitshouldbeemphasized
thattheVLEandLMSaredesignedtoworkformanagingandfacilitatingstudentactivities,aswell
asthesourceofcontentandresourcesneededtosuccessfullyperformthesetactivities.Incontrast,
MLEincludesallfeaturesofcoursemanagement,studentrecordsandwidermanagement,sharing,
andcontentpublishing.

Qwaider(2017)definesLMSasthetechnologyusedtoplan,implement,andevaluatethelearning
process.Thissystemallowslecturerstocreateanddelivercontent,monitoringandevaluationof
thesuccessandparticipationofastudent.LMSprovidestheinfrastructurethroughwhichcontent
forlearningisdeliveredandmanaged.Itprovidesasetofsoftwaretoolsthatperformvarioustasks
relatedtoe-learningmanagement.TherearemanyLMS’savailable,andtwoofthemarealready
mentionedMoodleandBlackboard,buttherearealsomanyotherslikeEdmodo,SumTotalSystems,
Skillsoftandothers.Theothertermconsideredextremelyimportantinthecontextoflearningin
virtualenvironments,isContentManagementSystems(CMS),whicharenews,discussionforums,file
transfercentres,webdirectories,etc.CMSallowsyoutoswitchclassicdocumentsintowebcontent.
Italsosupportstheeffectivenessofdistancelearningthroughvirtualclassrooms.CMSalsohasits
otherversion,whichisLCMS,orlearningcontentmanagementsystems.LCMS(LearningContent
ManagementSystem)isusedtostorelearningcontent.LCMSisanLMSupgrade,butitincreases
theauthor’sabilitytoparticipateincreating,storing,using,andreusingthelearningmodule.The
contentmanagementsystemcanbeconsideredpartofthee-learningstructure.Atthesametime,
LCMSisoneofthekindsofContentManagementSystems(CMS),whichincludesapplicationsthat
facilitatethedesign,testinganddisseminationofelectroniccontentontheInternet(Qwaider,2017).
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VLE,LMS,andCMStogetherformthealreadymentionedMLEormanagedlearningenvironment.
Ingeneral,MLEcoversalluniversitysystemssuchasadministrativesystems.MLEcanbedefinedas
awholesetofinformationsystemsandprocessesofaninstitutionthatdirectlyorindirectlycontribute
tolearningandmanagementoflearning(Weller,2007).

E-learning systems should be designed as an environment to enhance student autonomy,
multimediacontentlearning,andproblem-solvingskills,withlecturersasmentors.Studentsshould
notpassivelyacceptinformationbymimickingtheformulationsorconclusionsofothersbutshould
beencouragedtointernalizeandtransforminformationthroughactiveconsideration.AuthorsLiaw,
HuangandChen(2007)haveconcludedthatwiththehelpofformalauthorityandtheuseofe-learning
system,studentshavemoreopportunitiestodevelopcomplexcognitiveormetacognitiveskillssuch
asorganizingdifferentinformation,formulatingtheirownviewsorseparatingtopicsinsubtopics.
Such learningactivitiesareeffective indevelopinghigher-order thinkingskills, suchasdefining
problems,judginginformation,andmakingappropriateconclusions.Withthissetofskills,students
aredevelopingtheirdigitalcompetenceanddigitalliteracy,whichshouldenableahigherquality
ofeducationonthetheoreticalandpracticallevel,becausethosecompetenciesareafoundationfor
everyindividualprogressbutalsoscientificprogress(Kovačević,MesićandMutavdžija,2018).

MooDLE AND BLACKBoARD

Sincedevelopingane-learningprogramrequiresmajorknowledgeindesign,programmingandtime
domain, foreducationalpurposes,analternative to thiscanbe learnedwithin theexistingLMS.
Oneofthesesystemsisworld-wide-rangingMoodle(ModularObject-OrientedDynamicLearning
Environment). Authors Kotzer and Elran (2013) explain that Moodle is an open access system
that allows system customization programmers to meet individual needs. This system has good
communicationwithotherwebresourcessuchassocialnetworksandenablescreativitytousers.
Moodle’sdesignisbasedonsocio-constructivistpedagogy.Thismeansthatitsgoalistoprovidea
setoftoolsthatsupportonlineresearch-basedanddiscoverablelearning.Kumarandothers(2011)
explainthatMoodleconsistsofsixgroupsofmodules,namely:communicationmodules,productivity
modules, studentengagementmodules,administrativemodules,coursemodules,andcurriculum
developmentmodule.Communicationmodulesincludefilesharing,internalandexternaldiscussion
forumsviaemailandchatinreal-time.Amongotherfeatures,userscanuseimagesanddirectURLs
aswellasvariousattachments.Productivitymodulesincludeasearchmodule,acalendarmodule,
a helpmodule, a progressmodule, etc.,while student engagementmodules include aworkshop
moduleandagroupworkmodule,aswellasastudentportfoliomoduleandself-assessment.Itis
necessarytopayattentiontotheadministrativemodulebecauseaccesstothismoduleallowsaccess
toallothermodules.Inthismodule,thegroupentersanauthorizationforauthentication,registration
integration,andotherhostingservicemodules.Themodulesofthecourseare,withadministrative
modules,vulnerablegroupsbecausetheyincludeassessmenttoolsandexammodules.Thelastgroup
ofmodulesismodulesforcurriculumdevelopment,whichareusedtocreateperformancecourses.

Unlike the Moodle system, Blackboard’s LMS system is particularly widespread in US
universities.Itisestimatedthat20%ofcollegesintheUnitedStatesuseBlackboardsoftware.The
managementlearningsoftwaremarkethasahugepotentialsinceitisestimatedthatapproximately59%
ofthecollegesintheUnitedStatescurrentlydonotuseanylearningmanagementsystem(Machado
andTao,2007).BlackboardLLC,foundedin1997bytwoadvisorsforeducation,MatthewPittinsky
andMichaelChasen,asaconsultingorganization,whichprovidedtechnicalstandardsforcreating
applicationsfore-learning.TheBlackboardvisionwastoprovideanunderstandablewayfor the
lecturerstosubmitinformationaboutcourses,includingcurriculum,programs,andstudyguides,and
more,towebplatforms.BlackboardInc.offerstwocomprehensiveproductionlinescalledNetwork
Transaction(NTE)andNetworkLearningEnvironment(NLE).TheNLEplatformintegratesdataand
e-learningapplications(Bradfordetal.,2007).Blackboardisdefinedasasoftwarepackagedesigned
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tohelpeducatorscreatequalityonlinecourses.BlackboardcanbeaccessedfromtheInternetatany
time,fromanywhere.Studentsthroughthissystemcangettasks,notes,presentations,orInternet
hyperlinks.Theycanalsopublishtheircompletedtasksthemselves.AuthorsAlMeajelandSharadgah
(2018)highlightthatBlackboardalsoallowsprofessorstobuildelectronicinteractivecoursesand
manage tasks like assignments, tests, scores, courseoutlines, sending and receiving emails, and
announcementstostudents.TheBlackboardsystemalsoenablestheprofessorstheabilitytodivide
thestudentsintogroupsandallowsimmediatelive-chatamongthemembersofthegroups,with
theabilityforprofessorstomanagetheselive-chats.SinceMoodleandBlackboardaretwoleading
learningmanagementsystems,acomparisonofthosetwosystemsisconductedfurtheron.

METHoDoLoGy

Thegoalofthepaperistopresentacharacteristicoftwoe-learningsystemsthatareoftenused:Moodle
andBlackboard,usingobservationalanddesktopresearch.Gathereddatawillbeusedasaninput
forsystemscomparationbasedonISO25010model.ISO25010modelisbasedoneightcategories
with31characteristicsthatareshowninTable 1.ThismodelwaspresentedbyISO25010:2011.This
modelorframework,basedonISO25010wasproposedandusedbyHovorushchenkoandPomorova
(2016),Rafique,Lewandothers(2012),AcharyaandSinha(2013),Alves,SilvaandDias(2014),
IqbalandBabar(2016).Thisresearchwillbeconductedbasedontheproposedframework.

Sincethiscomparisonisbasedonpreviousconductedresearches,asimplescalefromonetofive
willbeusedtogradeeverycharacteristicofeachcategory.Eachcategorywillbegradedasawhole;
subcategoriesshownintheprevioustableareusedforunderstandingthemodel.Foreachcategory
adetaileddescriptionwillbegiven.Givengradesareinaccordancewithgathereddata.Ifthereis
nodataavailableforaspecificcharacteristic,asymbol“o”willbegiven.Allgivengradeswillbe
summarizedattheend.Allthegradeswereassignedbyallthreeresearchersbasedonthecollected
literature,ietheoryandpractice.Researchersassignedratingsoffunctionality,performanceefficiency,
compatibility,usability,reliability,security,maintainabilityandportability.Incaseofdiscrepancy
betweengrades,medialgradewastaken.

RESULTS

Throughobservationalanddesktopresearch,theconductedresearchesthatareusedasaninputfor
thecomparationbasedonISO25010modelarepresented.

FUNCTIoNAL SUITABILITy

FunctionalSuitabilityisrelatedtothedegreetowhichthesetoffactorsaresatisfyingusersofMoodle
andBlackboard.AuthorsKerimbayevandothers(2019)conductedastudyprovingthatLMSMoodle
isahigh-levelstrategicsolutionforplanning,conductingandmanaginglearningactivities.Through
that study, theyconcluded that allMoodle functionsare in accordancewith theuserobjectives.
OtherstudymadebyBadia,MartinandGomez(2018)conductedonagroupofteachers,showed
thatteachersperceivethattheonlyeducationalbenefitofMoodle’suseistoextendthelimitsofthe
physicalclassroom.Siekman(2017)comparedBlackboardtoWebCT.Inthatcomparison,hestated
thatBlackboardiscustomizablebutlacksinofferingtargetinglanguageenvironment,whichcanbe
aproblemforlearninginforeignlanguagesotherthanEnglish.Ontheotherhand,LarkineandIrvin
Belson(2005)thinkthatBlackboardisamultilingualplatformwithglobalreach.BothMoodleand
Blackboardarefunctional,sotocomparetheminthecontextoffunctionalsuitability,itisnecessary
tofocusonspecificdisadvantagesofbothsystems.Mikulanandother(2011)conductedasurvey
wheretheydefinedpositiveandnegativeaspectsofMoodle.Someofthepositiveoneswereeasy
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Table 1. ISO 25010 model

ISO 25010 Software Product Quality model

Category Characteristics Description

Functional
Suitability

FunctionalCompleteness Adegreetowhichthesetoffunctionscoversallthespecifiedtasksanduser
objectives.

FunctionalCorrectness Adegreetowhichaproductorsystemprovidesthecorrectresultswiththeneeded
degreeofprecision.

FunctionalAppropriateness Adegreetowhichthefunctionsfacilitatetheaccomplishmentofspecifiedtasks
andobjectives.

Performance
Efficiency

TimeBehavior Adegreetowhichtheresponseandprocessingtimesandthroughputratesofa
productorsystem,whenperformingitsfunctions,meetrequirements.

ResourceUtilization Adegreetowhichtheamountsandtypesofresourcesusedbyaproductor
system,whenperformingitsfunctions,meetrequirements.

Capacity Adegreetowhichthemaximumlimitsofaproductorsystemparametermeet
requirements.

Compatibility

Co-existence Adegreetowhichaproductcanperformitsrequiredfunctionsefficientlywhile
sharingacommonenvironmentandresourceswithotherproducts,without
detrimentalimpactonanyotherproduct.

Interoperability Adegreetowhichtwoormoresystems,productsorcomponentscanexchange
informationandusetheinformationthathasbeenexchanged.

Usability

Appropriateness
Recognizability

Adegreetowhichuserscanrecognizewhetheraproductorsystemisappropriate
fortheirneeds.

Learnability Adegreetowhichaproductorsystemcanbeusedbyspecifieduserstoachieve
specifiedgoalsoflearningtousetheproductorsystemwitheffectiveness,
efficiency,freedomfromriskandsatisfactioninaspecifiedcontextofuse.

Operability Adegreetowhichaproductorsystemhasattributesthatmakeiteasytooperate
andcontrol.

UserErrorProtection Adegreetowhichasystemprotectsusersagainstmakingerrors.

UserInterfaceAesthetics Adegreetowhichauserinterfaceenablespleasingandsatisfyinginteractionfor
theuser.

Accessibility Adegreetowhichaproductorsystemcanbeusedbypeoplewiththewidest
rangeofcharacteristicsandcapabilitiestoachieveaspecifiedgoalinaspecified
contextofuse.

Reliability

Maturity Adegreetowhichasystem,productorcomponentmeetsneedsforreliability
undernormaloperation.

Availability Adegreetowhichasystem,productorcomponentisoperationalandaccessible
whenrequiredforuse.

FaultTolerance Adegreetowhichasystem,productorcomponentoperatesasintendeddespite
thepresenceofhardwareorsoftwarefaults.

Recoverability Adegreetowhich,intheeventofaninterruptionorafailure,aproductorsystem
canrecoverthedatadirectlyaffectedandre-establishthedesiredstateofthe
system.

Security

Confidentiality Adegreetowhichaproductorsystemensuresthatdataareaccessibleonlyto
thoseauthorizedtohaveaccess.

Integrity Adegreetowhichasystem,productorcomponentpreventsunauthorizedaccess
to,ormodificationof,computerprogramsordata.

Non-repudiation Adegreetowhichactionsoreventscanbeproventohavetakenplacesothatthe
eventsoractionscannotberepudiatedlater.

Authenticity Adegreetowhichtheactionsofanentitycanbetraceduniquelytotheentity.

Accountability Adegreetowhichtheidentityofasubjectorresourcecanbeprovedtobetheone
claimed.

continued on following page
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touse,goodcommunicationtools,freeandavailable.Ontheotherhand,somenegativeaspectsof
Moodlewerethatitwasnotsystemized,meaningthatsomeiconswerenoteasytofollow.They
alsostatedthatMoodlehaslimitedchatroomsandthatitcannotimportalltypesoffiles.Larkine
andIrvinBelson(2005)didsimilarresearchwheretheyintroducedBlackboardintotheclassroom
andmeasuredstudents’satisfactionwithinteractivelivechat.Blackboardschatroomshowedgreat
experienceamongthestudentsandtheyweresatisfiedworkinginagroupenvironment.Momani
(2010)madeacomparisonbetweenMoodleandBlackboardbasedonasetofdifferentcharacteristics.
Thiscomparisonshowedthatinthecontextoffunctionalsuitability,Moodlehasaframethatshows
courseobjectivesandactivities,aswellasafeedbackmoduleforstudentsthatcanbeusedtocreate
surveys.Studentscanuploadanykindofformatonthesystemandteacherscantrackstudentstime
spendontheplatformandotherusefulinformationthatcanhelpfollowstudent’sactivities.Notso
differentfromMoodle,Blackboardalsooffersaframetoviewcourseobjectivesandactivities,it
alsohasafeedbackmoduleandlecturersgetaPerformanceDashboardtotrackstudents’gradesor
activity.Basedonthatcomparisonitcanbeconcludedthatbothsystemshaveahighdegreeinwhich
thefactorsaresatisfyingtheusers,bothteachersandlecturers,aswellasstudentsdo.

PERFoRMANCE EFFICIENCy

AuthorsPerezandothers(2019)concludethroughastudythatinstructionaldesignofMoodlecourses
involvinginteractionwithcontentresourcesandpeoplehavemoreimpactonlearningoutcomes.
Moodle enables users to manipulate with different content resources making it easier and more
interestingtouse.Ontheotherhand,authorsDragulescuandothers(2012)suggestthatthedefault
Moodle interfaceoffersslowand laboriouscontact informationextraction, leadingsometimes to
thealterationor lossofdata.Hard,BirdandFarmer (2019) testedBlackboardCollaborative for
supportingnursingstudent’splacementlearning.Throughthispilot,theyconcludedthatBlackboard

ISO 25010 Software Product Quality model

Category Characteristics Description

Maintainability

Modularity Adegreetowhichasystemorcomputerprogramiscomposedofdiscrete
componentssuchthatachangetoonecomponenthasminimalimpactonother
components.

Reusability Adegreetowhichanassetcanbeusedinmorethanonesystem,orinbuilding
otherassets.

Analyzability Adegreeofeffectivenessandefficiencywithwhichitispossibletoassessthe
impactonaproductorsystemofanintendedchangetooneormoreofitsparts,
ortodiagnoseaproductfordeficienciesorcausesoffailures,ortoidentifyparts
tobemodified.

Modifiability Adegreetowhichaproductorsystemcanbeeffectivelyandefficientlymodified
withoutintroducingdefectsordegradingexistingproductquality.

Testability Adegreeofeffectivenessandefficiencywithwhichtestcriteriacanbeestablished
forasystem,productorcomponentandtestscanbeperformedtodetermine
whetherthosecriteriahavebeenmet.

Portability

Adaptability Adegreetowhichaproductorsystemcaneffectivelyandefficientlybeadapted
fordifferentorevolvinghardware,softwareorotheroperationalorusage
environments.

Installability Adegreeofeffectivenessandefficiencywithwhichaproductorsystemcanbe
successfullyinstalledand/oruninstalledinaspecifiedenvironment.

Replaceability Adegreetowhichaproductcanreplaceanotherspecifiedsoftwareproductforthe
samepurposeinthesameenvironment.

Source: Authors’ work according to ISO/IEC 25010 available on iso25000.com

Table 1. Continued
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isefficient,easytousetechnology.Thispilotalsoshowedhowusingvirtuallearningenvironment
isgoodfortrainingandgainingnewskills.AuthorsKokanandothers(2014)concludedthatvirtual
learningenvironmentscannotreplaceteachesandthatMoodlecannotfunctionitselfbutthatitwould
bethebestifthelearningprocesscombinese-learningwithtraditionallearning.IntheMoodleand
BlackboardcomparisonmadebyMomani(2010)performanceefficiencyandresourceutilization
aregiven.Inthecontextofperformance,forthelearner,Moodleoffersreal-timechatroomswith
savedconversationsforlaterviewing,audio/videoconferencing,whiteboardcapabilitiesanddifferent
discussionforumactivities.StudentscansubmitdifferenttypesoffilesonMoodle,theyalsohave
theirinternale-mailaddress,buttheycanalsochoosetousetheirexternale-mailaddressforreceiving
anykindofnewsandinformation.Moodlealsooffersanonlinejournalasagreatcommunication
tool.StudentscansearchonMoodleanyinformationthoroughkeywordsandtheyhaveacalendar
ofactivities.EachstudenthasitsownprofileandthecanalsouseMoodleoffline.Whenitcomesto
Blackboard,italsocontainsreal-timechatroomsthatlecturersandteachersmonitorandmanage,with
thechatservice,audio/videoconferenceisavailable.WhiteboardsupportsPowerPointpresentations
anddifferentmathematicalsymbols,anddiscussionforumsareavailable.Blackboardhasaspell
checkerforeveryresponsethatstudentorteachermake.Studentsareofferedblackboardmessages,
buttheycanalsouseinternale-mail.ThereisnojournalonBlackboard,butstudentscanmaketheir
ownnotes.JustlikeMoodle,italsohasakeywordsearchenginejustlikeMoodleandstudentscan
searcheveryclassandusethecalendarandsetuptheirprofile.Blackboarddoesnotworkoffline,
butstudentscandownloadthecontent.

CoMPATIBILITy

Compatibilityisrelatedtousingthesamevirtualenvironmentwithdifferentsystemsorproducts.
AuthorsKerimbayevandothers(2019)concludethatMoodleenvironmentcontributestoflexible
educationbasedofICTservices,includingdifferentpossibilitiesofconnectingwithdifferentsystems
thatenablesMoodletoholdvideoconferencesanduseotherusefuleducationalandcommunicational
tools.Ausefulsurveyconnectedtothetopicwasconductedinfall2015to2016,byCaliskanand
Bicen(2016).Thesurveyconsistedof120volunteerteachersanditwasaimedatdeterminingthe
efficiencyofimplementingMoodleinRemoteFlippedlearningenvironments.Throughthissurvey,
theyconcludedthatMoodleenablesmorepersistentlearningthanatraditionalclass.AuthorsAlmansa-
Martinez,MorenoandHaro(2019)highlightsthatMoodlecanpublishallkindsofresources,meaning
itiscompatiblewithdifferenttypesofdata.Momani(2010)showedthatMoodleiscompatiblewith
different typesofdataandexternal systems.Whenmakingaquestionnaire, lecturescanmakea
databased,questionsarerandomized,andtestsareautomaticallygraded.Foreverycourseitispossible
touse,apersonalmadetemplatethatcanbeuploadedthoroughWebDAV.Moodleiscompletely
customizableinaccordancetotheinstitution.Blackboardisalsocompatiblewithdifferentsystems
anditsupportsMathMLformathematicalformulas.Severaldifferenttemplatescanbeusedwhen
learningonBlackboard.

USABILITy

Usabilityrelatestothedegreetowhichusersthinkthataspecificsystemisappropriatefortheirneed,
inthecontextofe-learning,thatneediseducation.OneofthecomparisonsofMoodleandBlackboard
systems,asthetwo-leadinge-learningsystems,wasconductedbyMachadoandTao(2007)through
asurveyonasampleof77students.Throughthissurvey,authorswantedtofindoutwhichofthose
twosystems ismorepreferredby thestudents.The resultsof theconductedsurveyshowed that
studentsinthepilotprojectpreferMoodle’ssystemovertheBlackboardsystem.Studentsevaluated
theeaseofusingMoodle’ssystembetterthantheBlackboardsystem.ComparativeanalysisofMoodle
andBlackboardsystemsbasedon3typesofcomparisonswasperformedbyauthorsSubramanian,
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ZainuddinandAlatawi(2014).Thefirstcomparisonwasbasedoncommunicationtools,theother
onproductivitytools,whilethethirdcomparisonwasbasedontheinclusionofstudents.Avirtual
learningenvironmentthatgotbetterresultsisMoodle.Althoughbothsystemshavedifferentfeatures,
thechoicedependsonindividualpreference.TheMoodlesystemisabasictoolthattransformsand
updates the existing education system but has room for upgrades and improvements. Moodle is
educationalsoftwarebasedoncollaborativelearningphilosophy.AuthorsMartinezandJagannathan
(2008)pointoutthatinnovationsintheMoodlesystemdelighteducatorsandthatsocialconstructivist
pedagogy,whichconsiderslearningasacreativesocialprocess,thesameastheindividual,isthe
keyreasonwhythissystemisrapidlyspreadingamongtheeducationalcommunity.Usinglearning
managementsystemsineducationisalsorelatedtothecontentpresentedinthissystem.Suša(2014.)
conductedresearchwhereitwasconcludedthatconstantimprovementofdeliveringknowledgeis
neededtokeepahighlevelofdigitalcompetency.Thatkindofimprovementcanbemadethrough
LMS’swhereknowledgecanbedeliveredindifferentformats.Fetajiandothers(2017)conclude
that using technology as well as interacting with students can really improve student’s learning
activitiesandtheoverallqualityoftheirlearning.Elmaadaway(2018)conductedastudyonactive
learningapproachinthecontextofaBlackboardcourse.Thisstudyshowedthatstudentsaremore
engagedinthelearningprocesswhentheyhavespecificlearningmaterialsthattheycanaccessfrom
home.Inthatway,theyfeelmoreactiveandtheycanpreparebeforetheycometoclass.Alturkiand
Aldraiweesh(2016)throughtheirresearchconcludedthatBlackboardisnotproperlydesignedto
addresstheneedsofstudentsandlecturers.Theyalsoaddthatitalsohasusabilityproblemsbecause
oftheintegrationofnewwebauthoringtoolsandlanguages.

RELIABILITy

AuthorsPerezandothers(2019)conductedastudyprovingthatMoodleprovidesareliable,quick,
stableandaccessiblesystem.Authorsalsoconcludedthatsuchasystemalsoencouragepeopletouse
itandincreasetheiroverallsatisfaction.Siekman(2017)statedthatBlackboarddoeshaveapleasing
aestheticbutdoeshavesomeproblems.Forexample.Oneoftheproblemsise-maildesignationsthat
arenotautomatic,whichmeansthatstudentsmustsetuptheirownprofilesandhaveanoutsidee-mail
address.Momani(2010)comparedMoodleandBlackboardandshowedthatMoodlehasanonline
editorforcoursemanagementandorganization,andoncemadecontentcanbereusable,meaningit
canbeusedasatemplateforfuturelectures.Teacherscanalsomakeadatabaseofdifferentquestions.
Thereisalsogradestatisticsthatisagreatbenefitforteachersandlecturers.Blackboardalsooffers
courseorganization,butitofferspremadetemplatesforfuturelessons.Itdoeshaveaquestiondatabase
withrandomizingthequestionsbutwithfewerpossibilitiesthanMoodle.Italsooffersgradestatistics.

SECURITy

Throughacomparativeanalysisofvariouse-learningsystems,authorsKumar,GankotiyaandDutta
(2011)concludedthatMoodlehasgreatpotentialforcreatingasuccessfule-learningexperience
byprovidingavarietyoftoolsthatcanbeusedtoimproveconventionalteaching.Theanalysiswas
conductedintwophases.Thefirstphasewasbasedonthearchitectureofthee-learningsystem,while
thesecondphasewasbasedonthetechnicalaspectsofthesystem.Accordingtoresearchresults,the
optimale-learningplatformisMoodle.Theauthorsemphasizethattocreateasaferandmoreconfident
environmentforlearningitisnecessarytoremoveallthesecurityshortcomingsofMoodle.Moodle
“canauthenticateagainstanexternalLDAPserverandalsoauthenticateusingKerberosprotocol(…)
italsosupportsShibboleth,theCentralAuthenticationService(CAS)anditcansupportmultiple
organizationalunitsandvirtualhostswithinaserverconfiguration”(Momani2010:14).Momani
(2010)saysthatBlackboardallowsguestaccesstoallcoursesanditcanauthenticateagainstLDAP
server,IMAP,POP3andNNTP.ThissystemcanalsoauthenticateagainstanexternalLDAPserver.
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Blackboardalsorestrictsaccessbasedonrolesthatmeansthatstudentscanaccesssomedata,butthey
cannotchangeitorinfluenceit.RegistrationonBlackboardcanbemanual–addedbyadministrators
orthestudentscanbeallowedtoself-register.Momani(2010)alsosharesthatMoodle,indifference
thanBlackboard,alsosupportsrestrictingaccessbasedonrolesbutitcanalsobecustomizedbythe
serviceprovider,whichmeansthatexternalorganizationsorpeoplecanhavepermissiontoaccess
specificcourses.Studentcanbemanuallyaddedtospecificcoursesbyadministratorsorteachers,
likeinBlackboardortheycanself-register.Moodlehasacoursebackupandrestoresprocess.

MAINTAINABILITy

Abazi-Bexhetiandothers(2017)assessedthatLMSusersarenowadaysmostlyteachersandlecturers.
TheybelievethatLMS’smustextendtoanew,morestudent-orientedconception.Thatapproachwas
madebyBlackboardwhenBlackboardCollaborateUltrawaslaunched.AccordingtoHill(2019)
BlackboardCollaborateUltraoffersmoreflexibilityandit isuser-friendlywiththewholesetof
differentonlineteachingactivities.AuthorsKayaKelesandEmreKeles(2018)statethatMoodleis
morepreferableLMSbecauseitiseasiertouse.Theyalsostate“hundredsofextensionsavailablein
MoodleoffersignificantadvantagestotheMoodleusersandadministratorsinthedistancelearning
applications”.ThestudybyTella(2012)showedthatBlackboardhasweaksupportservices,which
cantheninfluencethebaduser’sexperience.

PoRTABILITy

AuthorsTeoandothers(2019)highlightstudents’perceptionofMoodleregardingitsperformance,
technology complexity and trialability. Users perceive Moodle easy and useful, which also
affecttheirattitudestowardsthiskindoftechnology.Moodlecanbeadaptedtodifferentusage
environments,whichisthereasonstudentsfinditeasyandpreferabletousethanotherlearning
management systems. Authors Casany and others (2012) initiated a Moodle project. This
projectwasinitiatedtodesignaMoodleextensionformobileapplications.AlthoughMoodle
is available on mobile phones, this project shows the adaptability of Moodle for different
systems.Kokolek,Ćorić, Jaković (2015.)conductedasurvey to test theenvironment for the
developmentofe-learninginCroatia.ThatstudyshowedthatMoodleisalreadypresentinsome
classesandthatitcanbeadaptedtodifferentuser’sneeds.AnothersurveybyBucevskashowed
“thatcomputerlaboratoryoffersmorepossibilitiestoteachersandprovidesthemwithgreater
flexibilityinperformingtheiractivities”(Bucevska,2017).Momani(2010)sharesthatMoodle
worksfinewithallwebbrowsers,supportsOracle,MSSQLServer,MySQLorPostGreSQL.
ItisavailableforLinux,UNIXandWindowswebservers.Itoffersover70languagesanditis
free.BlackboardonlyworkswithspecificbrowsersandsupportsOracleandMSSQLServer.It
hasUNIXandWindowsversionavailable.Itofferssevenlanguagesbutenablesclientstocreate
theirownlanguagepacks.Thepricedependsonthenumberofusers.

SUMMARy oF CoMPARISoN BETWEEN MooDLE 
AND BLACKBoARD BASED oN ISo 25010

Through thiscomparison, it isshownthatMoodle isabetter-qualitysoftware.Bothsystemsare
reliableandfunctionable,butresearchhaveshownthatmostuserspreferMoodle.Moodleismore
compatiblewithdifferentsystemsandbrowsersanditisfree.Moodlecanalsobecustomizablefor
everyorganizationanditoffersafoundationforbuildingindividuallearningenvironment.
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Table 2. Moodle and Blackboard comparison based on ISO 25010

ISO 25010 Software Product Quality model

Category Moodle Blackboard Explanation

FunctionalSuitability

5 5 Bothsystemshaveprosandcons,butoverall,they
are functionable.When it comes to the learning
process,bothsystemshaveallthebasiccomponents
theyneedtofulfilltheneedsofstudentsandlecturers.

PerformanceEfficiency

4 4 When it comes to performance, based on this
secondary research, there are some issues with
bothsystems.Moodlecanexperiencelossofdata
becauseofitsinterfaceassuggestedbyDragulescu
and others (2012), while Blackboard does not
workofflineasexplainedbyMomani(2010)but
itcanextractsomedata.Mostofthepartsmeets
requirementsofusersbuttheydoexperiencesome
issues,whichiswhytheyarebothgradedthisway.

Compatibility

5 4 There are more data about compatibility of
Moodle(Kerimbayevandothers(2019),Caliskan
and Bicen (2016), Almansa-Martinez, Moreno
and Haro (2019)), than Blackboard, which
shows that Moodle can function with different
systems. The main difference here is the ability
of making templates on Moodle in the opposite
of using the existing ones in Blackboard.

Usability

5 3 Inthecontextofusability,manycasestudiesand
surveys presented in this paper show that most
usersaremoresatisfiedwithusingMoodle.Those
studiesweremadebyMachadoandTao(2007),
Subramanian, Zainuddin and Alatawi (2014),
Martinez and Jagannathan (2008), Elmaadaway
(2018) and Alturki and Aldraiweesh (2016).
They grade Moodle as the easier one to use.
Moodlealsohasmorefunctions,suchasdifferent
languagesthatshowedtobeimportanttotheusers.

Reliability

5 4 Studies have shown that Blackboard has some
issues regarding to database, but also some
functions are better set on Moodle. Perez and
others (2019) and Siekman (2017) stated that
Moodle is more reliable than Blackboard.

Security
4 5 B l a ck b o a r d  s h owe d  b e t t e r  r e s u l t s  i n

security according to Momami (2010), with
different servers it can authenticate against.

Maintainability
o o Therearenotmanydatathatcanbeusedtoconclude

whichoneofthesetwosystemsaremoremaintainable.
Toconcludeitatechnicalreviewneedstobedone.

Portability

5 3 Authors Teo and others (2019) and Casany and
others(2012)supportthefactthatMoodlecanwork
withallwebbrowsersanditisfreetouse.Blackboard
hasspecificwebbrowsers itworkswith; itonly
workswithUnixandWindowsanditisnotfree..

TOTAL: 33 28

Source: Authors’ work
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CoNCLUSIoN

Inthispaper,acomparisonbetweenthetwomostusedlearningmanagementsystems,aswellas
theliteraturereviewonthetopicofe-learningwaspresented.Throughthispaper,newconceptsand
waysoftransformingtheformallearningprocessarehighlighted.WiththecomparisonofMoodle
andBlackboardsystems,wewantedtosummarizethespecificationsofthosesystems,aswellas
thepreferenceofstudentsandlecturers,toconcludewhichoneofthosesystemsisoptimalinthe
contextofeducation.WithISO25010,weseteightparameters.Allthoseparametersweremeasured
withasimplescalefromonetofivethatisinaccordancewiththecollectedliteraturereview.The
researchersassignedratingsbasedontheoryandpracticeandamedianratingwastakenincaseof
difference.Throughthiscomparison, itwasconcluded thatMoodle ispreferredLMS.Themain
advantageofMoodleisthatitiseasiertouse,itiscustomizable,anditisfree.Bothsystemsare
functional,buttherearesomespecificissueswithBlackboardthatsetsitapartfromMoodle,such
asprice,availablelanguagesandcompatibility.Ofthesedifferences,priceisthebiggestinfluence.
MoodleismuchmoreaffordablethanBlackboard,whichusershaverecognized.Tospeakofquality
atall,itisnecessarytofirstidentifytherequirementssetbythesoftwareuser.Inthiscase,institutions
in thehighereducationsectoraredemandingthedesiredsoftware tobeeasy touse, tohave the
possibilityofpersonalization,tohaveaslittlecostaspossible,oreventobefreeofcharge,andto
havecompliancewithothertypesoffiles.Throughtheresearchconducted,basedonISO25010,the
identifiedrequirementsareconsistentwiththesettingsofferedbyMoodle.

Previousresearchinthefieldofe-learningisfocusedonaspecificsectorandprimaryresearch,
most likelyaquestionnaire, ina specific institution.Thoseprimary researchesare important for
concludingandcomparingdifferentsystems,butthroughthispaper,themaingoalwastogather
allthoserelevantresearchesintooneandusethemasafoundationformakingasystematicreview
using the ISO25010framework.That reviewhelped toextract somespecificdifferences in two
similarlearningmanagementsystemsanddecideonthatspecificationwhichofthesetwosystems
havebetterresults.Thispaperoffersawiderangeofdifferentexperienceswithlearningmanagement
systems,gatheredandcomparedbasedonISO25010characteristics.Thiscomparisoncanbeused
as a foundation for an academic institution in their decisionofusingoneof these two systems.
Thispaperalsosuggestsconsideringalltherisksrelatedtospecificissueswithbothsystems.Both
systemshavebenefitsandproblems;itisuptotheusertodecidewhatispreferableforthemandin
accordancewiththeirneeds.

TheaimofthispaperwastopresentacomparisonoftwocommonlyusedLMSsthroughthe
qualityprism.Everyhighereducationinstitutionstrivesforqualitymanagement,aswellasquality
disseminationofteachingmaterialsandknowledge.Itisthroughtheknowledgeandskillsacquired
duringeducationthatcompetentpeoplearecreated,butalsoacompetentorganizationorinstitution.
By comparing the Moodle and Blackboard systems, it is possible to see the application of ISO
25010onthesoftwareusedfordissemination,aswellastheorganizationoftheteachingprocess.
Theteachingprocess,asafundamentalprocessofhighereducationinstitutions,mustmeetallthe
requirementspresentedbystakeholders,whichappliesprimarilytostudentsandteachers.TheLMSs
arethebasisforthecreationoftheteachingprocessandthequalityofsuchasystemmustbedefined,
whichispossiblethroughtheproposedandimplementedmodelbasedonISO25010.Thismodelis
applicabletoothersystems,andthroughthisworkitsapplicationthroughtwosystemsispresented.
ISO25010canhelpinstitutionintheircertificationprocessandcanbeusedasatooltocomplywith
therequirementspresentedbyISO9001.

Limitation of this paper is that this comparison was based on secondary research and the
conclusionwasbasedonavailabledataandgatheredresearch.Itonlyshowsthecomparisonbased
onliteraturereferencesmentionedbelow,aswellaspracticaluseandexperiencewithMoodleand
Blackboardsystems.Although,theoreticalandpracticalknowledgeisconsidered,thereisacertain
amountofsubjectivityregardinggivengrades.Thereisalsoadifferenceinpreferenceandavailability
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of learning management systems in different countries and different institutions. Future study
recommendationistogatherinformationaboutthepresenceofdifferentlearningmanagementsystems
indifferentcountriesorcontinentstocomparewhatlearningmanagementsystemsareavailableand
mostusedandwhere.Inthatway,acomparisonbetweenusers’satisfactionofaspecificsystemcan
bedone.ItshouldalsobeemphasizedthatthereareotherLMSsusedintheteachingprocessthat
needtobeconsidered,suchastheincreasinglypopularGoogleClassroom.Infutureresearch,itis
recommendedthatClassroom,aswellasotherrelevantlearningsystems,beincludedintheanalysis
ofthelearningprocessbasedonproposedmodel.
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