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ABSTRACT

Inthisarticle,theauthorsproposeasetofexaminationstrategiesfordistributingtasksofcollaborative
activities.Thefirstpurposebehindthisproposalistoassessfairlythelearnerswhoareinvolvedin
grouporteamworkatthee-learningplatform.Indeed,intheliterature,fewmethodsareusedto
assessthelearners’individualcontributionstothecollectiveorcollaborativework.Therefore,the
proposalofthisarticleisbasedmainlyaroundthisissue.Thiswillleadtoanapproachtoassess
individualswithinthelearninggroup(orteam),whichinturn,willallowtoassessthegroup(or
team)asalearningentity.
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INTRodUCTIoN

Collective work, teamwork or networking learners’ skills have become the key elements in all
educationalandprofessionalorganizations.Indeed,theyincreasinglyusemethodsofworkorganization
tobetterenablecollaborationbetweenlearnersworkingaroundthesameactivity.Insuchconditions,
coordinatingtaskassessmentoflearnersworkingtogethermayprovedifficult,duetoseveralfactors
suchas,thedifficultyofassessingthescenariotobeplayedbylearners,andthedifficultyoffinding
aconsensusforafairworkdispatch,etc.Thatiswhy,itisnecessarytoadaptthedivisionoflabor
(betweenlearners)befittingsuchactivityorprocess.

Therefore,thesenewformsofworkorganizationhavewidelyspreadthroughtheusageofnew
InformationandCommunicationTechnologies(ICT).ThislaterhasfavoredthebirthofComputer
SupportedCooperativeWork(CSCW)thatstudiestheindividualandcollectivemechanismsofgroup
working,andtheninvestigateshowactorswithvariousskillsanddifferentprerequisitescancooperate.

However,ifoneadmitsthatthesetechnologiesofferasetoftoolstocommunicate,coordinate
andcollaborate,thequestionis:“whatwouldbetheindividualandcollectiveperformancecriteria
tobeconsideredforanassessmentofcollaborativeactivities”.Therefore,itisneededtoevaluate
andevenmeasuretheeffectivenessandtheaddedvalueoftheseactivitiesinaprofessionalsetting.
Furthermore,severalimportantissuesmightarise:“howtoreducethesubjectivityintheassessment
andhowtofairlyassesslearnersinvolvedinthegroup”,and“howtoensuretheassessmentoflearners’
individualcontributionsingroup,ortheassessmentofthegrouportheteamitself?”However,among
thesixprinciplesofgroupworkassessmentestablishedinGalton(2010),“afairsystemshouldbe
usedthatrewardsbothindividualeffortandgroupcollaboration.”

Thisarticle,originallypublishedunderIGIGlobal’scopyrightonJanuary1,2020willproceedwithpublicationasanOpenAccessarticle
startingonJanuary21,2021inthegoldOpenAccessjournal,InternationalJournalofInformationandCommunicationTechnologyEduca-
tion(convertedtogoldOpenAccessJanuary1,2021),andwillbedistributedunderthetermsoftheCreativeCommonsAttributionLicense

(http://creativecommons.org/licenses/by/4.0/)whichpermitsunrestricteduse,distribution,andproductioninanymedium,providedthe
authoroftheoriginalworkandoriginalpublicationsourceareproperlycredited.
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Thispaperfocusesontheproblemofassessingteamsorgroups,takingintoaccounttheindividual
assessmentofeachmemberintheteam(orthegroup).Infact,someauthorslikeSaadounandLevan
(1996)distinguishbetweentheconceptsofgroupandteambasedonsomeparameterssuchasthe
adhesion(feelingofmembershipthatisstronginteams)andthecohesion(harmonysoughttolead
withoutconflictsatwork).Generally,intheteamcontext,theexaminermusthaveknowledgeofthe
individualprofileofeachteammemberssuchas,hislevel,hiscompetence,andbackground,etc.
However,inthegroup,onlytheprerequisitesarenecessarytoconsider.

Infact,inateachingcontext,assessaproductresultingfromexaminationofcollaborativework
doesnotnecessarilyreflectthequalityofeachmemberoftheteam,becausetheeffortsofonecould
covertheshortcomingsofothers.Forexample,inaprogrammingproject,theskillfulofthetwo
programmersmonopolizesthetasktothepointthattheothercannotcontribute.

Therefore,toachievethesetobjective,thispaperproposesasetofexaminationstrategiesthat
willbeappliedforthedistributionoftasksbetweenlearnerswhoareinvolvedinagrouporteam
workinginordertoachievecollaborativeactivities.Forthat,theauthorsareparticularlyinterested
toexploitthetoolsprovidedbyCSCWfield,particularlyWorkflowTechnology(VanDerAalst&
VanHee,2002),thatisconsideredthefavoritecoordinationtoolinthisfield.Then,theyproposeto
takechargeofallstrategiesenvisagedthroughtheimplementationofacombinedsystem:aLearning
ManagementSystem(LMS)andaWorkflowManagementSystem(WfMS),forpurposesofassessment
ofcollaborativeactivitiesine-learning.Thispaperincludes:insection2,abriefbackgroundrelated
tothisresearch.Insection3,anillustrativeexamplethatexplainstheproblematic.Insection4,the
concept“Activity”onwhichthisresearchisbased.Then,insection5:asetofexaminationstrategies
havebeenproposedforthedistributionoftasksofcollaborativeactivities.Insection6:thee-learning
platforminwhichtheproposedstrategieshavebeenintegratedandimplemented.Finally,insection
7:anexampletoshowthestepimplementationofoneofproposedstrategiesintheplatformwhich
wasperformedforthispurpose.

BACKgRoUNd

Collaborative learning is a teaching strategy by which learners can build their knowledge with
theirpeerswhoworktogetherinteamsorgroups.Nowadays,itisoneofthemostrecommendedin
education.Inthislearningmode,learnerscanperformseveraltypesofactivitiessuchas:solving
problems,carryingoutprojectsormini-projects,collectivedraftingofdocuments,etc.However,
in thisactivity, thedivisionof laborhasagreat interestfor theorganizationandcoordinationof
collaborativeactivitiesinwhicheachgroupmemberperformsapartoftheoverallactivity.

Furthermore,project-basedlearning(Kilpatrick,1918;Dougherty,2018)isateachingpractice
that includes collective working in a learning or even a professional environment. This practice
placestheprojectasarealizationingroupbythedivisionoflabor.Inthiscase,themostimportant
questionis:“howtoappropriatelydistributetasks”.Inthiscontextandintheprofessionalmiddle,
theprojectmanagerisresponsibleforattributingthemissionsortaskstothevariousactorsusing
projectplanningtools.Particularly,GanttchartadaptedbytheAmericanHenryGanttisonethetools.
Thiseffectivetoolisaconnected,orientedandvaluedgraphwhichisusedtoshowthedistribution
oftasksandgraphicallyshowstheprojectprogressthroughthevisualizationofdifferenttasksthat
constitutetheproject.Inaddition,thisdiagramisoftenacomplementofPerttool1,thatisanother
conventionalmethodusedinprojectmanagement(developedintheUnitedStatesin1950).Itprovides
amethodologyandpracticalmeansforvisualizingthedependenceoftasksandproceedstotheir
scheduling.Inaddition,brainstorming2(Osborn,1948)isanotherformalizedandtechnicalproblem-
solvingtool,withtheguidanceofafacilitator.Thisformulacanbeusefulforfindacompromiseto
distributetasksbetweentheparticipantsincollaborativeactivities.

Ontheotherhand,thelanguagefordescribingteachingcontents(Koper,2001)astheIMS-
LearningDesign(IMSGlobalLearningConsortium,2003)greatlyfacilitatestheconstructionof
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teachingcontents(Hermans,Janssen&Koper,2016).However,theydonotofferalltheflexibility
neededtotreatproblemsasthosefortrackingandassessing,particularly,theassessmentofcollaborative
activities.Inaddition,thistypeoflanguagedoesnotcovertheneedsintermsofpossibilitiesoftask
distributionbetweenlearners.Theyareintendedtodescribethepossiblevariationsorscenariosin
atrainingprogramwithincontentsandnotteachingactivity.InthecaseofIMS-LDthedescription
ofcontenthasbeenmadethroughamarkuplanguage.Thisonecontainssomeelementstocontrol
theexecutionofscenariossuchas,thesequence,theselection,etc.Also,tosupportcollaborative
learning,IMS-LDenablestheattributionofseveralpersonsand/orrolestothesamelearningactivity,
becauseanydistributionstrategywasdefinedinthislanguage.

Inaddition,thecurrente-learningplatformstrytoprovidetoolstofacilitatetheexchangeand
sharingofknowledgebetweenlearnersthroughtheintegrationofsharingspacessuchas,discussion
forums,wikis,sharingspacesofdocuments,etc.Thesearedesignedtosupportcollaborativelearning
andgroupworking.However,theyoffernomeanstostructure,monitorandcontroltheactivities
performedbylearnersinthesespaces.Fromthispointofview,authorsthinkitisappropriatetoexploit
thetechnologiesprovidedbytheCSCWfield,particularlytheWorkflowthatrepresentsasolution
tobetterstructureandcoordinatecollaborativeactivities.InthecaseofSadiq(Sadiq&Orlowska,
2002), it is recommended to use workflow in education, in order, to manage teaching staff and
editorialcontents.Inaddition,VanTroysandPeter(2002)proposeaworkflow-basedenvironmentfor
runningandtrackingindividuallearningworks.Also,Cesarini,MongaandTedesco(2004)present
aworkflowenginesupportingthelearningprocesses.Finally,Yong,YanandHuang(2006)propose
touseworkflowtechnologyto implementdata integrationfore-learning.Aprilinda,Sukocoand
Cucus(2016)usetheWfMSinthedevelopmentofe-learningplatformstoensureabetterefficiency
andcoordinationofdistancelearning.Regardingassessmentine-learning,Hajjej,BendalyHlaoui
andBenAyed(2013;2014)proposeagenericspecificationandadesignapproachbasedon the
workflowtechnologyforcreatinge-learningprocessesandparticularlyofe-assessmentadaptedfor
eachlearner.Consequently,accordingtothevariousstudiespresentedabove,weconcludethatthere
isagainagreatlackinmethodsandadequatetoolsformonitoring,managingandassessinglearning
activities,particularly,thoseofcollaborativetype.Torespond,thepresentstudyproposesasetof
distributionstrategiesofcollaborativeworktofilloneofshortcomingsofcurrentsystems,toensure
abettercoordinationanddevelopmentofassessmentprocessesandmakeassessingthelearnerswho
areworkingaroundtheseprocessesmoreobjective.

Infact,acollaborativeprocessofteachingorassessmentrepresentsasetofactivitiesthatare
organizedaroundacertainprojecttype(mini-projects,projectsforcollectivedraftingofdocuments,
practicalworks,etc.).Thesecollaborativeactivitiesmaybeyieldedwithoneormoredistribution
strategiestocarryoutthecollaborativelearningproject.Therefore,tomakeadispatchoflearning
activitiesinacollaborativecontext,(Mahdaoui,2008)proposedtwoways.Thefirstapproachproposes
anequitablesharingofactivitiesbetweentheteammembers.Thesecondapproachproposestogive
morefreedomtolearnersinchooseanddispatchlaborbetweenthem.Theactivitiesarenotshared
inadvancesoas togivemorefreedomto learners in thechoiceanddistributionof labor. In the
following,theproblematicisexplainedthroughanillustrativeexample.

ILLUSTRATIVE EXAMPLE ANd PRoBLEMATIC

Illustrative Example
Supposeasetoflearnerswhoareorganizedintoagrouporteamandwhichhaveasetofactivities
todoinordertoaccomplishthecollaborativeprocessofdraftingadocument,theseactivitiescanbe
forexample:conductresearchonthesubject,describethedocumentsections,draftthedocument
sections,organizethedifferentpartsandstructurethefinaldocument.

IfweuseanLMSastheplatform“Moodle”(Moodle)todescribethiscollaborativeprocess
andtoassesstheselearners,wewillinserttheactivitiesthatproducethedocument,whicharein
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this case the two activities “Forum and Assignment” (Figure 1). Therefore, learners must work
togetheraroundthesetwoactivitiestoproducethefinaldocumentandloaditintheplatform.In
this situation,wecannotknowhow thisdocumenthasbeenactuallyachievedneitherassess the
contributionofindividualeffortinthiscollaborativeprocess.Infact,theassessormayassessonly
thefinaldocumentassumedtobecollectivelyproducedbylearnersandassessexchangesbetween
learnersinthediscussionforum.Indeed,anactivitylikeforumcangivesomeexchangeswithout
necessarilydetailingindividualcontributions.

However, to assess collaborative activities, it isnecessary to assess the final individual and
collectiveproductionoflearnersandthecollaborativeprocessortheapproachfollowedbylearners
toachievethisproduction.Inthesecondcase,theassessmentisbasedonmeasurementindicators
specifiedbyassessor,inordertoestimatelearners’individualandcollectiveeffortsthroughexchanges
analysis,producedbyparticipantsinsharedspaceslikediscussionforums,wikis,etc.Indeed,these
toolsareintegratedintotheexistinge-learningplatformstofacilitateexchangewithinthelearners’
community.Thesetwocomplementaryapproachesofassessmentcancoverallaspectstocarryout
amorecomprehensiveandobjectiveassessment.

Furthermore,inpreviouslymentionedandusedplatformi.e.,Moodle,onecanmakeadirect
individualassignmentofactivities,butonecannotknowtheexecutiontracesoftaskstotrackthe
progressofoverallactivity.Inotherterms,withtheuseofthistrainingdevice,onecandosome
structuring,butitremainsinformal.Inaddition,suchplatformsdonotoffermethodsorstrategiesto
distributetasksbetweenlearnerswhoareworkingtogetheraroundcollaborativeprocesses.Onthe
otherhand,theLMSarebasedonwhatiscalledthelanguageofdescriptionofpedagogiccontents
thatoffersagreateasefortheconstructionofteachingcontents.Buttheydonotofferalltheflexibility
wantedtotreatproblemslikethoseofmonitoringandassessment,particularlytheassessmentof
collaborativeactivities.Inthenextsub-section,acomparisonbetweentheLMSandWfMSwasmade
toidentifytheproblematicaddressedinthispaper.

Figure 1. Collaborative process “drafting a document” in Moodle platform
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Discussion
TheLMSareacategoryofgroupwaretoolsthatspecificallyprovidescommunicationandcollaboration
featurestovariousparticipants.Figure2presentsafairlycommonclassificationofapplicationsand
toolsrelatedtothegroupwarefield.

FromFigure2,theLMSareconsideredasexchangegroupwareapplicationswithlessstructured
routing,andtherefore,thecoordinationandstructurationaspectsofteachingactivitiesinsuchsystems
areverylimited(Lonchamp,2003;Levan,2000).TheWfMSisanothergroupwarecategorywhich
representssystemsintendedmainlyforthecoordinationandstructuringofbusinessactivities.In
thefollowing,fewpointshavebeenmentionedthatdetailthedifferencebetweenthetwocategories
ofsystems;toshowthelimitationsofanLMScomparedwiththecoordinationaspectconsidered
interestingforstructuringlearningorassessmentactivities,particularlyofcollaborativetype.Recall
somebasicdefinitionscommonlyknowningroupwaretools,particularlyworkflow:

• The instantiation of a process:itistheexecutionofaworkflowonaspecificsituation.
• A work item:describestherepresentationoftheworktobeperformedbyanactoraspartofan

instanceofacollaborativeprocessthatwillthenbeexecutedbyworkflowengine.
• A Workflow Engine (MWF):isatoolthatcaninterpretthedefinitionofaprocess,managethe

participants’coordinationandcallexternalapplications.
• Expression of activities:thisaspectrepresentsthemannertoenvisagetheactivitiesinboth

typesofsystems.Infact,inanLMS,atrainingprogramisdefinedbyasetofthemes.Eachof
themiscomposedinturnbyasetofnon-decomposableactivities.Inaddition,thedefinition

Figure 2. Groupware applications (Morand, 2001)



International Journal of Information and Communication Technology Education
Volume 16 • Issue 1 • January-March 2020

35

oftheseactivitiesislimitedbyrepositoriesconceptsproposedbytheLMSitselfsuchasthe
activity:Wiki,Quiz,Survey,etc.,inMoodle.Incontrast,inaWfMS,aprocessiscomposed
ofarecursivemannerbyasetofsub-processes,activitiesandtasks.Thesewillconsistofaset
ofexecutableoperationsorprimitivesbyworkflowengine.Thisdecompositionisdetailedin
theworkflowmodelingfunctionalaspect(Aouine&Mahdaoui,2013;Saikali,2001;WfMC,
1996).Ontheotherhand,contrarytoWfMS,theLMSdoesnothavetheirowngraphicaltools
tosimplifythecreationofscenariosandensureagoodschematicvisualization.Nevertheless,
itisstillpossibletointerfaceaLMSwithanauthortooltodescribegraphicallythecontents
(Paquette,Léonard,Lundgren-Cayrol,Mihaila&Gareau,2006;OMG,2004;Dalziel,2003),
andensuretheirinterpretationusinglanguagessuchasSCORM,IMS-LD,etc.However,itis
importanttonotethatanauthortoolisfocusedonthecontentandnotthelearner’sactivityand
evenlessforalearners’group/team.Andasstatedpreviouslyinthiswork,thereisnoclearly
definedflowcontroloperatorsforthedistributionofworkitemsinpedagogiclanguagesand
consequentlyintheLMS.

• Expression of flow control:thisaspectrepresentstheexecutionlogicofactivitiesrelatedtothe
overallscenario.Indeed,theLMSimposeasequentialdescriptionofactivities,inadditionto
someotherformofflowoperators,thatcanbeusedimplicitly(theyarenotclearlydefined),such
astheparallelismthatcanbedefinedwithsettingofstartandenddatesofactivities.However,
thisexpressionofflowisdescribedintermsofaccessingactivities,butnotintermsofwork
performedbylearners.Bythiswemean,thepossibilitiesofseparateassignmentofactivities
todifferentlearnersatthesametime,duetotheabsenceofinstanceconceptmaterializedbya
workitemintheWfMS.Indeed,theWfMSprovideasetofflowcontroloperators(sequence,
alignment,joint,selection,etc.)thatareclearlydefinedandwhosesemanticsareprecise.These
operatorsallowsplittingormergingdifferentpartsofwork,whichisinterpretedbyasetoftasks
thatwillthenbeperformedbyactors,whointurnareassignedworkitems.

• Assignment of activities to actors:thisaspectisimportantbecauseitallowsspecifyingactor
whowillplayapredefinedrole.IntheLMS,onecanonlymakeanassignmentofactivitiesto
predefinedrolesintheplatform(tutor,learner,etc.),withoutbeingabletoclearlyassociatethe
actorinstancebecauseofthelackofworkitem.ThesameprincipleisusedinWfMS,except
thatattheinstantiationofaprocess,onecanhaveastaticordynamicassignmentofworkitems,
andsocanidentifytheactorwhowillplaytheroleassociatedwiththespecifictask.Indeed,
thestaticassignmentistoassigntaskstorolesinthedesignphaseoftheprocess;alsocalled
“Build-time”,whileadynamicassignmentwillbemadeduringtheexecutionofprocessi.e.
duringthe“Run-time”phase.

• Instantiation of activities: this aspect describes the execution phase of processes models
ortrainingscenarios(programs).Infact,theLMSislimitedtothemanagementofactivities
instancestobeperformedbylearners;but,nowayoftrackingormonitoringtheexecutionof
theseinstances,isproposedinthesesystems.Incontrast,intheWfMS,theinstantiationfunction
istofollowtheprogressofprocessandthedifferenttasksassociatedwiththisprocess.More
aboutmanagementofusers,groupsandroles,inwhich,theworkflowenginemustspecifyevery
momentatwhatgroupauserisassignedandtheroleentrustedtohim.

The Problematic
In lightof thepreviousdiscussion, the lackofstructuring inLMSin termsof thepossibilityof
distributingworkitemsandthereforethecoordinationofcollaborativeactivities,appearsclearly.
Indeed,inacollaborativeworksetting,onecandistinguishseveralproblematicsituationsresulting
fromtheimpossibilitytobetterdistributetheworkbyateacherandtheinabilityusuallyobserved
inlearnerstodistributeworkamongthemselvesincertainactivitytypes.So,ifonetakesthecaseof
twolearnersworkingtogethertojointlyachievetheirobjective,onecanfallintoasituationwhere
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theselearnersareabletoproperlycoordinatetheiractivities.Onecansaythenthattheyareable
todefinetheirowndistributionstrategyofwork.Inareversesituation,learnersmaynotbeableto
reachconsensusamong themtoconduct theircooperation(achieving thecommonobjective). In
otherwords,theyarestrugglingtoadoptanappropriatestrategyforequitabledispatchofwork.This
problemmaybeduetoseveralreasonssuchas:thelackofharmonybetweenmembersofthegroup
ortheteam,oneormorelearnerswhodominatetheother(s)negatively,etc.Inthiscase,itwouldbe
bettertoimposeadistributionstrategybytheleadertoensurethesmoothprogressofthelearning
process,specificallytheassessment,andthusensureagoodestimateofeachlearner’scontribution
inrelationtotheother.

Finally,forbetterperformanceofsomecollaborativeactivitiesbyinvolvedmembers(particularly
thestructuredactivities),itisoftenmoreappropriatetoassignthetasksoftheseactivitiestolearnersin
acertainwaytoensurebetterefficiencyandsmoothprogressofassessmentprocess,fromthemoment
oneisinterestedinthisprocesstype.Furthermore,inreality,thememberswhoworktogethertryto
alwayssetafairdistributionoftasksfortheachievementoftheircollaborativeactivities.Therefore,
thispaperproposesasetofdistributionstrategiesoftasksforthepurposeofcollectiveexamination.
Beforedetailingallofthesestrategiesinthefifthsection,itisimportanttoaddressthe“activity”
conceptaroundwhichitfocusesthisstudy.

TowARdS A ModEL CoNSIdERINg THE EXAMINATIoN STRATEgIES

The Concept “Activity” in the Activity Theory
Theactivitytheoryisareferenceforallapproachesbasedonthe“activity”conceptincludingthat
ofCSCWanditsvariantCSCL(ComputerSupportedCollaborativeLearning),whichhighlights
themainelementsandmeansincollaborationwiththeactorstoachievethecommonobjectivesof
adistributedcommunityasthatofe-learning.

ThistheoryemanatesfromSovietpsychologyandwasfirstintroducedbythefamousRussian
psychologistVygotsky(1978),andthendevelopedbyhisstudentLeontiev(Leontiev&Englewood
Cliffs,1978).Thistheoryprovidesageneralconceptualframeworkforunderstandingandanalyzing
humanactivities(Lonchamp,2003),inwhicheachactivityisperformedbya“Subject”anddirected
byan“Object” (actor).Theexistingmediationbetweensubjectandobject is representedby the
support“Tool”.Moreover,thesubjectortheactorisnotisolated,andheispartofa“Community”.
Thecommunityrepresentsthesetofsubjectsthatsharethesameobjectofactivity.Thecommunity-
objectrelationshipisdefinedbythe“divisionoflabor”whilethecommunity-subjectrelationshipis
definedbyasetof“rules”(seeFigure3).

Ontheotherhand,thetoolsprovidedbyCSCLfieldastheLMSdonotofferthecoordination
feature,andtaskdistributionforlearnersworkingtogether,andcoveronlytwotriadsshowninFigure3.

Inaccordancewiththefoundationsprovidedbytheactivitytheory,inane-learningcommunity,the
learnersperformtheiractivitiesoflearningorassessmenttoachieveoneormorepedagogicobjectives
predeterminedbyexaminers,usingtoolswhichinthiscaserepresenttheexecutionenvironmentofthe
assessmentprocesses.The“staffexaminers”communitybringspeople(author,tutor,andassessor)
whointervenethroughthisenvironmenttocreate,monitorandassesstheexaminationprocessesand
helplearnerstocompletetheseprocesses.

Inthefollowing,oneremindsthemeta-modelofEducationalModelingLanguageIMS-LD.The
startingpointwasfirsttostudywhatoffersthismeta-model,thenextendingitsothatitmeetsthe
requirementsofthecoordinationanddistributionoftasksofcollaborativeactivities.

The Concept “Activity” in the Educational Modeling Language IMS-Ld
IMS-LDrepresentsthemostwidelyacceptedspecificationbytheeducationalcommunity(Cuevas,
Muñoz-Merino,Fernandez-Panadero&Kloos,2010).Itoffersaneducationallanguagethatputsthe
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activityincenterofthepedagogicprocessandallowsspecifyingthelearningunit’sprogressandthe
descriptionofpedagogicscenarios(Figure4).

Indeed,thechoiceofIMS-LDmeta-modelismotivatedbythefactthatthislatterisintended
forpedagogicengineeringfield,anditallowstosupportconceptsfromtheCSCWfieldwithavast
possibilitytomakecomparisonsandanalogieswhileremaininginthepedagogicfield(Aouine&
Mahdaoui,2013).Also,theactivitytheoryisthesharedbasebetweencollaborativeworkingand
collaborativelearning.Indeed,work/learnaretwinactivitiesandthereforecanbeconsideredastwo
sidesofthesamepiece.

In Aouine & Mahdaoui (2013), the authors have proposed an extension of IMS-LD meta-
modelbasedontheworkflowtechnologyforassessmentpurposes,inparticular,theassessmentof
collaborativeactivitiesi.e.thegroup/teamwork.Thisextensioncoversfouraspects:organizational,
functional,behavioralandinformational.Figure5representsapartofthisextensionthatshowsthe
staticaspectrelatedtodistributionstrategiessincethisistheobjectiveofthisstudy.

Theassessmentactivityisthemostimportantconceptinthecontextoftheassessmentprocesses
modeling.While,onecandescribeanassessmentprocessintermsofsub-processesoreventuallyof
activities3.Asub-processcorrespondstoanindividualassessmentplan(IAP)orcollectiveassessment
plan(CAP).AnIAPisdescribedbyasetofindividualactivitieswhileaCAPisdescribedbyaset
ofactivitieswithatleastonecollective.Weshowthesedifferentlevelsofgranularityanddifferent
typesandlinksbetweenthemthroughFigure5.Also,acollectiveassessmentactivitycanbeeither
structured or non-structured. A collective assessment activity non-structured or non-coordinated
supportedbycomputerisanactivitynotmodeledbyaworkflowbecausetheorderofinterventionsis
notpre-determinedinadvance.Thisactivitytypeissupportedbysystemsthatofferprimarilyshared
workspaceswithcommunicationandcollaborationfeaturesasintheLMS.Incontrast,astructured
collectiveassessmentactivitycanbesupportedbysystemsthatgenerallymonitortheprogressof
processesandinformationexchange(Lonchamp,2003).Ingeneral,astructuredactivityisdecomposed
intoaseriesoftasks.Thisdecompositionmaygiverisetoasequenceoftasksexecutedoneafter
another,justasitispossibletoorganizethetasksaccordingtoadistributionstrategybyexploiting
theflowcontroloperators.

Figure 3. The Activity Theory (Engeström, 1987)
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Figure 4. IMS-LD meta-model (IMS Global Learning Consortium, 2003)

Figure 5. Extension of IMS-LD meta-model (part of functional aspect) (Aouine & Mahdaoui, 2013)
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Insummaryandafterthepresentationoftwoprevioussubsections,theexistingmethodsand
toolsdonottakeintoaccountthecollaborativeaspectinassessmentandparticularlytheonerelated
tothedivisionoflaborbetweenlearners.Followingthis,thenextsectiondetailsasetofdistribution
strategiescalled“examinationstrategies”,thatallowscoveringthisimportantaspectrelatedtothe
assessmentofcollaborativeactivities.

Detailed Description of Some Proposed Examination Strategies
Theanalysisofdifferentlearningandassessmentsituationsofcollaborativeactivitiesoflearners,
allowidentifyingasetofvariationsintermsofpossibilityofdivisionoflaborbetweenlearners.
Thesedifferentsituationsarepresentedinthefollowingfigure.Forreasonofpaperspace,thiswork
detailsonlysomeproposedstrategies.

Summary of different Situations of Application of Some Examination Strategies
Whenspeakingofdistributionstrategiesoftasksofcollaborativeactivities,thefirstquestionthat
arisesis:“Inwhatsituationshouldweapplysuchandsuchstrategy?”Ingeneral,inagivensituation,
theexaminercandetectthenon-feasibilityofapplyingafreedistributionstrategy,eitherbecause
ofnon-compatibilitybetweennatureofassessmentactivityand this typeof strategy,orbecause
thelearnersmayhaveadifficultyindeterminingafavorabledispatchingofwork.Inthiscase,the
examinermustreplacethisstrategybyanotherstrategythatitwillhavetobeimposed.

1. The free strategies:Thefreestrategiesareinspiredby“brainstorming”techniquethatisknown
inprojectmanagement.Inthistypeofstrategies,thelearnerswillhavethepossibilitytoorganize
anddividetasksbetweenthemselvestoperformtheactivitiesdesignatedbythestaffexaminer.The
freestrategiesareperformedaccordingtoaconsensusbetweenexamined.Itaimstoimplement
andpromotecooperation,coordinationandcommunicationwithinthegrouporteam.Itoffers
someadvantagessothattogivetotheexaminedtheresponsibilitytofindaconsensusforafair
dispatchoflabor.Itwilldependonthedegreeofunderstandingandagreementbetweenthem,
besidesincreasingthecompetitivespiritbetweenlearners.However,let’snotethatconflictsare
anexception,whichwillinvolvethetutortotryingtosolvetheproblemfirst,ifnot,toeventually

Figure 6. Forms of examination strategies
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applyanimposedstrategy.Inthistypeofstrategies,onedistinguishestwoforms:consciousand
unconscious.

2. The imposed strategies:Inthistypeofstrategies,thetutorplanstasksexecutionandthelearners
justhavetofollowtheinstructionsassignedtothem.Thesestrategiescanoperateintwopossible
ways(manualorautomatic)showninthefollowingtwosubsections:
a. Themanualstrategies:Intermsoftheirlevelorcompetence,thetutorassignsmanuallythe

varioustaskstolearnersaccordingtoamanualstrategybylevelorbycompetence.
b. Theautomaticstrategies:Whenthetutorselectsoneofstrategies(balancedorcompetition),

theassignmentoftaskstolearnerswillbeensuredinanautomaticmannerbythesoftware
systemthatmanagesthemonitoringofexaminationplans.
i. Balancedstrategy:Inthisstrategy,theassignmentofassessmenttaskstolearnersis

doneautomaticallybythesoftwaresystemandinabalancedway.So,theobjectiveof
theassessorbehindtheapplicationofthisstrategyistoensureabalanceinthedivision
oftasksthatwillbeassignedtolearners.

ii. Strategybycompetition:Inthisstrategy,theresponsiblelaunchesalistofassessment
tasksaccordingtothedynamicroles4 that learnerswillplay.Then,thelearnerwho
connectsthefirstmaytakeataskandsoone.Themainpurposeofthisstrategyisto
increasethecompetitivespiritbetweenlearnersofthesameteamorgroup,fromwhere
itiscalledcompetitionstrategy.

iii. According to the criteria explained above, we identify a set of typical scenarios
representing situations where the proposed strategies could be implemented. The
following table summarizes one category of strategies (imposed- automatic) by
explainingtheobjectivesbehindtheapplicationofeachassociatedscenario(Table1).

It isrecalledthatinthethirdsection,wehaddiscussedandcomparedbetweentwotypesof
groupwareapplicationsthataretheLMSandWfMS.Infact,thiscomparisonwasaimedtodemonstrate
thelackofcoordinationinLMSandshowtheabilityofWfMSinthisaspect(coordination)and
distributionoftasksofcollaborativeactivities.

In order to implement the different proposed strategies, we propose to use the workflow
technologies that we will combine with classic LMS. In this technology, a distribution strategy
representsthemannertodivideandassignworkitemstodifferentusers.Rememberthataworkitem
describestherepresentationofworktobeperformedbyanactorinthecontextofaninstanceofa
collaborativeprocess,whichwillthenbeexecutedbytheworkflowengine.Inthefollowing,wehave
implementedasubsetofexaminationstrategiesamongtheproposedseriesbyintegratingtheminto
aplatformdedicatedtotheexecutionofcollaborativeassessmentprocesses.

THE CAP-PLATFoRM

TheCAP-platformisane-learningplatform(Aouine&Mahdaoui,2014)forassessingcollaborative
activities.Itsmainpurposeistoassessindividualsintheteam/group.Thefunctioningofthisplatform
dependson theuseofaWfMSfor themanagementofstructuredactivitiesandanLMSfor the
managementofunstructuredactivities,using“webservice”technology.Thefollowingfigureillustrates
thegeneraloperationofthisplatformaswellastheexchangesbetweenusersandusedsystems.

Inaddition,inthefollowingfigure,wepresentacodeportionrelatedtotheimplementationof
thebalancedstrategyinCAP-platform,inwhichweinvokedthetwowebservices“NewCase”and
“ReassignCase”(ProcessMakerWSDLWebServices)offeredbytheWfMS“ProcessMaker”to
assigntaskstolearners.

Infact,“ProcessMaker”providesasetofpoliciesforassigningtaskstousersandasetofflow
controloperatorstoensuretheflowandroutingoftasksinabusinessprocess.Note,however,thatsome
policiesprovidedbythisWfMSfitverywellwithsomeoftheproposedstrategiesinthisresearch.
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However,assignmentpoliciesofworkitemsandflowcontroloperatorsofWfMSareusuallyused
inaframework,i.e.,professional.Inthiscase,theorganizationalaspectisimportantfordefiningand
assigningbusinessroles.Inthisstudy,wesuggestusingthistechnologyforcollaborativelearning
field,particularlytheassessment.Aparticularinterestisgiventotheassessmentinane-learning
context.SomeoftheproposedstrategiesaresimpleenoughtorunandsupportwithaWfMS.For
example,automaticstrategieswillobeypredefinedrulesthattheenginewillexecute.Whileforother
strategies,humaninterventionisnecessaryforagoodprogresssuchas,thestrategybycompetence
whichrequiresotherdataandparametersthatonlytheteacher/examinercanknowandestimate.Inthe
following,wewillpresentacasestudyinwhichweapplyoneoftheproposedexaminationstrategies.

Table 1. Description of imposed-automatic examination strategies
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CASE STUdy

Presentation of the Case Study
Inthissectionandtodemonstratetheeffectivenessoftheproposedsolution,wepresentanexample
thatshowstheapplicationofbalancedexaminationstrategyimplementedinCAP-platform.Infact,
thisstrategyensuresequityintheassignmentoftaskstolearners,andtherefore,improveslearners’
motivationtoperformthetasksassignedtothem.

The chosen assessment scenario describes a collective assessment situation. It will be for
learnerstocarryoutaworkofcollectivedraftingofscientificdocuments(researcharticles)within
themodulesetting“InitiationtoResearch”taughtin“AcademicMaster.”Studentswillbeorganized
inteamsof03to04individualswhowillcollaboratetowritetheirresearcharticle.Forthissituation,
wewilldistinguishintheCollaborativeAssessmentPlan(CAP)relatedtothissituation,threemain
activities(Figure9):

1. Discussionandelaborationofdocumentdraftingplan.
2. Draftingthevariouspartsofdocument.
3. Structuringthedocumentandintegratingindividualcontributions.

Figure 7. General operation of CAP-platform (Aouine, Mahdaoui, & Moccozet, 2019)



International Journal of Information and Communication Technology Education
Volume 16 • Issue 1 • January-March 2020

43

Figure 8. Sequence diagram and computer code “assign the task to a learner by balanced strategy”
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The first step“discussionandelaborationof thedocumentplan” representsanunstructured
activitysupportedbyanLMS.Thisenvironmentwillallowustoprovideaforum/chatspaceand
assignaccountstolearnerstoestablishthedocumentplantobewritten.Thetutorhastherightto
accessthisforum/chatandcanthereforeparticipateinthediscussiontoaddcluesandobservations.
Then,inthesecondstep“draftingthevariouspartsofthedocument”,whichrepresentsastructured
activitysupportedbytheWfMS“ProcessMaker”,eachlearnermustdraftoneormorepartsofthe
documentandthetaskswillbeassignedtolearnersautomaticallyaccordingtothebalancedstrategy
thatisadoptedbythetutor.Therefore,thefirsttaskwillbeassignedtothefirstlearnerandthesecond
tothesecondlearnerandsoon,ifalllearnerstakingtasksandtherearestillothers,thentherewill
beaturnstileandthefirstlearnertakesanothertaskandsoon.Finally,thethirdstep“structuring
andintegration”alsorepresentsanunstructuredactivitythatwilltakeplaceinaforum/chatspaceto
integratethevariouspartsandstructurethefinaldocument.

Instantiation of Roles, Resources and Activities
Theactorsinvolvedintheassessmentprocess:(1)twentylearnersexaminedareorganizedinfour
teamsofthreelearnersandtwoteamsoffourlearnerswhowillplaytheroleofwriter;(2)theexaminer
staff:thecreationoftheassessmentplanandcontent(authorofexaminationrole),themoderation
andfollow-upoftheassessmentprocess(tutorrole)aswellasthefinalassessmentofwork(assessor
role)willbetheresponsibilityoftheteacherofthecourse.

Servicesusedandresourcesmanipulated:(1)adescriptivecontentthatspecifiesthedifferent
phasesoftheworkandinterpretstheworkrequiredofthelearners;(2)atemplateofarticleformat
tobedrafted;(3)acommondiscussionforumforlearnersandtutor;(4)thefinalproductproduced
bylearners(thedocumentsthatcontaintheindividualcontributionsoflearnersandthefinalversion
ofthescientificarticle),thenusedbytheassessor.

ActivitiesandtaskshandledintheassessmentprocessareshowninFigures10,11and12.

CoNCLUSIoN ANd PERSPECTIVES

Inthisarticle,weproposedasetofexaminationstrategiesforthedistributionoftasksofcollaborative
activitiesine-learning.Then,weintegratedthesestrategiesintoane-learningplatformdedicatedto
creating,monitoringandassessingcollaborativeprocesses.Thefirstpurposebehindthisproposalis
tomakeafairerassessmentoflearnerswhoworkcollectivelyatthegrouportheteam.Infact,itis
difficulttodetermineandimplementallstrategiesexhaustively.

Asprospects,weplantoautomatemanual-typestrategies.However,toautomatesomeproposed
strategies, such as competency-based strategy and strategy by level, we need to know and have
indicatorsandmeasuresontheprofileoftheteam/groupmembers.Inaddition,wewouldliketogo
furtherintestingofeachproposedstrategyinordertoanalyzedeeplythefindingsobtainedundera
massiveusage.Besides,weplantouseasurveytocollectusers’opinionsforknowingeffectiveness
ofourproposalintermsoffairnessinassessmentofcollaborativeactivitiesinanonlinecommunity.

Figure 9. The overall process “collective drafting of documents”
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Figure 10. The activities of collaborative process “draft a document” in the CAP-platform

Figure 11. Execution of the activity “drafting parts of the document” in “ProcessMaker” by learners
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Figure 12. Recovery of learners’ individual contributions by assessor
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ENdNoTES

1 Pert:ProgramEvaluationandReviewTechnique
2 Brainstorming:(tostorm)aproblemwiththe(brain)
3 Itdependsonthecomplexityoftheassessmentplantoelaborate.
4 Thedynamicrolerepresentstheroleplayedbylearnerduringanexaminationprocess.
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