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1　Introduction

Europe'sfutureeconomyandsocietyarebeing
formedintheclassroomsoftoday.Studentsneedtobe
bothwelleducatedintheirchosenfieldanddigitally
literateiftheyaretotakeparteffectivelyintomorrow'
sknowledgesociety.e-Learning(theintegrationofad-
vancedinformationandcommunicationtechnologies-
ICT- intotheeducationsystem) potentiallyachieves
bothaims.Thee-LearninginitiativeoftheEuropean
Commissionseekstomobilisetheeducationalandcul-
turalcommunities, aswellastheeconomicandsocial
playersinEurope, inordertospeedupchangesinthe
educationandtrainingsystemsinEurope'smoveto-
wardsaknowledge-basedsociety.

Learningisthedevelopmentandacquisitionof
knowledgeorcapabilitythroughstudy, read, experi-
enceandunderstanding.Itisagradualactivitythathas
influence, guidesandcauseslong-termchangesinthe
potentialbehaviourandpersonality.Therefore, the
processoflearningisanincreaseintheskillsforeffec-
tiveaction.Personal, group, andorganizationallearn-
ingcanallbemeasuredbytheoutcomesthatresult
fromeffectiveaction.

ThefastgrowthofInformationandCommunication
Technologies(ICT) makesfeasibletodefineandcreate
newwaysofeducation, learningandtraining.Many
yearsagothenewwayoflearningwasbasedonCom-
puterBasedTraining(CBT) whichusedprimaryCD
andlocalareanetworksasinformationmedium.Cur-
rently, thistermhasevolvedtoe-Learningthroughthe

useofInternet, WideWorldWebandLearningMan-
agementSystemsthathavefundamentallyalteredthe
practiceofdistanceteachingandlearning.

2　e-Learning

e-Learningisanewformformanagersandeduca-
torstodeliverhighqualitytrainingmaterial.Inthe
past, trainershadtoeitherfindthetimetodevelop
theirownclassroomorworkshopmaterials.Withe-
Learning, alltheworkisdoneforusersanditispossi-
bletoprint-on-demandasmanycoursesasusersneed
whenusersneedthem.

Theconcepte-Learning, alsocalledOnlinelearn-
ing, Networkedlearning, Electroniclearning, Internet-
basedLearningandWeb-basedLearning, isageneral
termthatrelatestoalltrainingmaterialthatisdelivered
withtheassistanceofacomputer.e-Learningapplica-
tionsaregenerallybuildaroundtheinteractivemultime-
dia.Learnersseetext, graphicsandanimationsine-
Learningcourses.Othermediumsthatmaybepresent
primarilyincludevideoandsound.Thereisusuallya
feedbackmechanismbuiltinforuserstorespond.The
instructionalapproachvarieswidelyfromhavingplain
multiple-choicequestionstocomplexsimulations.e-
Learningapplicationscanbedevelopedinanyfieldor
area, withanynatureofcontentandperformanceout-
comes.

e-Learningisveryhelpfultobuildcognitiveskills
-procedures, facts, andconceptualknowledge.Ithas
beenextraordinarilysuccessfulinthefieldofsoft
skills, management, leadership, interrelationshipman-
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agement, etc… Bute-Learningpresentproblemswith
psychomotorskillsduetotheyneedpractice.Al-
though, e-Learningisnotcapabletoteachtheseskills

butitcanprovidecriticalknowledgecomponentsrelat-
edtothesecapabilities.

Currently, oneconceptrelatedtoe-Learningthat
hasobtainedgreatpopularityism-Learning.Thisterm
mustincludetheabilitytolearneverywhereatevery
timewithoutpermanentphysicalconnectiontocable
networks.Thiscanbeachievedbytheuseofmobile
andportabledevicessuchasPDA, cellphones, porta-
blecomputersandTabletPC.Theymusthavetheabil-

itytoconnecttoothercomputerdevices, topresented-
ucationalinformationandtorealisebilateralinformation
exchange between the users and the instructor
(Georgievetal., 2004).

Nowadays, thetendencyofe-Learningasanopti-
malprocesstotrain, isgrowingup.Increasingly, or-
ganizationsareadoptingonlinelearningasthemainde-
liverymethodtotrainemployees(Simmons, 2002).

3　Advantagesanddisadvantages

e-Learningprovidesflexibilitybecauseitoffers

learnerswithincreasedchoice, convenience, andper-
sonalization.Inparticular, flexiblelearningprovides
learnerswithchoicesaboutwhere, when, andhow
learningoccurs.Forthoseparticipantswhohaveothers
commitments, e-Learningfacilitatethecommunication
betweenthem, greatadaptabilitytotheirneeds, thea-
bilitytoworkatusersownpaceandmorevarietyin
learningexperiencewiththeuseofmultimediaandnon-
verbalpresentationoftrainingmaterial.

Forlearners, onlinelearningknowsnotime
zones, andlocationanddistancearenotanissue.In
synchronouse-Learning, trainerandusersareinvolved
inthecourse, classorlessonatthesametime(syn-
chronized).Webconferencingisanexampleofsyn-
chronouse-Learning.Participantscanlogonwithan
instructorandinteractwithparticipantsatmultiplefa-
cilitiesorlocations.Inasynchronouse-Learning, train-
erandusersareinvolvedatdifferenttimes(notsyn-

chronized, orasynchronous).Examplesincludejob
aidsandprogramsonashareddrive, web-basedtrain-
ing( WBT), electronicbulletinboards, blogs, and
email.

Butthereareseveralresearchersofdifferentfields
(ITC, Psychology… ) thatcritice-Learningarguing
thatthisprocessisnotlongereducationalinthehighest
philosophicalsense.Moreover, e-Learningischarac-
terizedbythelackofface-to-faceinteractionwitha

trainer, whatconferisolationfeelingofusers.

Tosolvethisproblems, e-Learningtechniques
providesseveraloptionstomotivatehumaninteractions
throughweb-conferencingprograms, threadeddiscus-

sionboards, forums, email, etc… Manyauthorsargue
thatthebestsolutionfortheseproblemsistoalternate
e-Learningtrainingwithface-to-faceclassrooms, what
isknownasBlendedlearning.

4　PedagogicalApproaches

Therearefourfundamentalpedagogicalperspec-
tiveswhichhistoricallyhaveinfluencedtheapproachto
computerbasedpedagogy, distanceeducationandcon-
tinuetoprovideguidingprinciplesforthepedagogyof
e-Learning:

TheCognitiveperspectivefocusesonthecognitive
processesinvolvedinlearningaswellasthewaythe
brainworks.Greitzer( 2002) outlinedasetofcogni-
tiveprinciplestoguidethecreationoflearningapplica-
tions.Theseprinciplesarestimulatesemanticknowl-
edge, managecognitiveload, problem-centred, inter-
activeandfrequentandvariedpractice.Thefoundation
forthedesignandimplementationoftheseprinciplesis
thenotionofinteractionelements, whichformthebasis

ofourstudent-centred/activelearningapproach.Inter-
actionelementsarebasicobjectsforengagingthelearn-
erthroughideas, problem-solvingactivity, orinterac-
tion.Byassociatingspecificlearningobjectiveswithin-
teractionelements, theinstructionaldesignercantrans-
formthemintolearningobjectsthattranscendtheiro-
riginalpurposeandenabletheirre-usebyothercourses
thatcalluponthesameorsimilarlearningobjectives
(Greitzeretal., 2003).

TheEmotionalperspectivefocusesontheemotion-
alaspectsoflearning, likemotivation, engagement,
fun, etc.Keller( 1983) synthesizedexistingresearch
onpsychologicalmotivationandcreatedtheARCSmod-
el(Attention, Relevance, Confidence, Satisfaction) as
aframeworktoexploringtheemotionalcomponentsin
thedesignofe-Learningapplications.Itisveryimpor-
tanttogainthelearner' sAttention, assuringthat
whattheystudyhasRelevance, allowingthemtopro-

ceedwithConfidence, andhavingtheoutcomeprovide
Satisfaction.Inordertoachieveallthesecomponents,
e-Learningmustbemorefun, moregamelike(Quinn,
2006).

TheBehaviouralperspectivefocusesontheskills
andbehaviouraloutcomesofthelearningprocess.
Role-playingandapplicationtoon-the-jobsettings.

Thecontextualperspectivefocusesontheenviron-
mentalandsocialaspectswhichcanstimulatelearning.

Interactionwithotherpeople, collaborativediscovery
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andtheimportanceofpeersupportaswellaspressure.

5　TheINTEROPEducational
Contents
InthissectionwedescribethecaseoftheEurope-

anprojecttitled“ InteroperabilityResearchforNet-
workedEnterprisesApplicationsandSoftware ( IN-
TEROP) ”, financedbyVIFrameworkProgrammefor
ResearchandTechnologicalDevelopmentsetupbythe
EuropeanUnion ( EU) withreferencenumberIST-
508011.

WithintheoverallspiritoftheFP6 NoEinstru-
ment, theINTEROPNetworkofExcellencewillcon-
centrateanimportantpartofpartnereffortsontheap-
plicationofsuitablee-Learningtechniquestotrainthe
currentandfutureEuropeanresearchcommunity.All
thesestrategicactivitiesarespecificallyaddressedby
oneofthetoolsthatINTEROPhasputintoservicetoa-
chievethisobjective, theINTEROPEducationPro-
gram, whichisundertheresponsibilityofaspecific
SpreadingofExcellenceActivity(SE1).Formally, the
aimofthisactivityistoprovidetrainingfacilitiesto
spreadknowledgeaddedbyINTEROPinsideandout-
sidethenetwork, duringandbeyondtheEU-funded
period, usingsuitablee-techniques.

TheINTEROPEducationProgramrevolvesround
6 mainaxes, eachoneaddressingaspecificfunction
andobjective.

Fig.1　TheINTEROPEducationProgram

TheINTEROPGlossaryisakeyfactorwithinthe
EducationalProgram, giventhatitallowstounifyse-
mantics, toclassifydocumentsbytopicsandkeywords
andtoprovidealistofrelevantdomainconceptsfored-

ucationalobjectives.Inthelastfewmonths, thistask
hasgonebeyondinitialobjectivesgiventhatseveralIN-
TEROPactivitieshaveascertainedtheneedforidentif-
yingaglossaryofinteroperabilitytermsforavarietyof
tasks, forexample, buildingaknowledgemaporclas-

sifyingpartnercompetencesfortheINTEROPmobility

matrix.Thustheglossaryisbecomingacornerstone
withintheentireproject.Thefirstversiondevelopedin
thespreadingactivityisnowbeingtransformedintoa
taxonomybyanewactivityexplicitlydefinedforthis
objective.

TheIEKR ( InteroperabilityExplicitKnowledge
Repository) isthenamegiventotherepositorywhich
willstoreanydocumentrelatedtotheinteroperability
domain.Thisvirtuallibrarywillbeusedbythere-
searchcommunitytoconsultthelargestEuropeanre-
positoryofelectronicdocumentsabouttheinteropera-
bilitydomain.

TutorialsandWebcourses, directedtoPhD
students, researchersandenterprises, areprovidedas
atrainingandlearningserviceinthedomainsofEnter-
priseModelling, Architectures＆PlatformsandOntolo-
gies.Theyareconceivedtoimproveunderstandingof
Interoperabilityandwillserveendusers, consultants
andacademia.Currently, sometutorialsandwebcour-
sesareindevelopment.

Theresultsofpreviousactivitieswillbeusedas
themaininformationsourceforthecreationofspecial-
izedEuropeanMasterandPhDprogramsonInteropera-
bility.TheINTEROPMasterwillbeconsistingofcour-
sesdevelopedfromexistingcontents, andadaptedand
unifiedaccordingtothedevelopmentsofINTEROP.
TheMasterwillcombinevirtualandface-to-facecour-
ses.Theface-to-facecourseswillbelecturedatdiffer-
entEuropeanUniversities.Likewise, thedoctoratepro-
gramwillbemadeupofexistingdoctoratecourseson
Interoperabilityatdifferentuniversities.Thecourses
willbeselectedandadaptedtoprovideaunifiedoffer.
Theprogramwillbealsoconsistingofvirtualandface-
to-facecourses.Thestudentswillfollowthecoursesse-
lectedinauniversity, whileeachlecturerwillteachhis
courseinseveralEuropeanuniversitiesaccordingtoa
mobilitycalendar.
5.1　TheLearningCycle

Ane-Learningstrategyisnotonlyrelatedwiththe
wayofsharingexistingknowledge.InaCollaborative
ResearchProjectalsothenewgeneratedknowledge
mustbedisseminated.Aproceduretocapitalizeexist-
ingknowledgeandcreatingnewknowledgeisneeded.

TheGNOSISKnowledge/LearningCycle ( Poler
andTormo, 2003) promotesanintegratedapproachto
thecapture, organization, accessanduseofintangible
assetsinaspecificKnowledgeDomain.
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Fig.2　TheGNOSISKnowledge/LearningCycle

Theseassetsincludestructureddatabases, textual
informationsuchaspolicyandproceduredocuments
(explicitknowledge), andmostimportantly, thetacit
knowledgeandexpertiseresidentintheheadsofindi-
vidualsemployeesoftheprojectteam.Processingof
knowledgethroughthemodelwillprovideaframework
forevaluatingandincorporatingnewexperiencesand
knowledgeinthewholenetwork.Thedynamicrepre-
sentationofknowledgewillprovideamorerealistic
modelintegratedwithinhumanandsocialinteractions.

UsingthisKnowledge/LearningCycleasrefer-
ence, theproposedmethodologyintheframeoftheIN-
TEROPprojectis:

( 1 ) Toestablishperfectlytheareawherethe
knowledgeisgoingtobedeveloped( KnowledgeDo-
main).

( 2) Tomakeaknowledgemapbasedonallin-
volvedresearchers(Placing).

( 3) Toidentifythecollaborationrequirementsin

researchingactivities(Diffusing).
( 4) Toidentifythelearningrequirementsofre-

searchersduetothenecessitytocooperate(Connect-
ing).

( 5) Tostructuretheexplicitknowledgeofdiffer-
entexpertiseareasthatjointheproject(Recording).

( 6 ) Todeveloptherequiredcontentsforthe
learningbyexpertsineachtopic(Disseminating).

( 7) Todeveloptheparticularlearningguidesfor
eachresearcher(Internalizing).

( 8 ) Tomonitorandtrackthelearningprocess
(tutorship) (Learning).

Thismethodologycanbeconsideredasaspiral,
whichcanberepeatedeachtimethatnewknowledgeis
generatedandnewlearningnecessitiesaredetected
withthefinalitytodevelopnewcollaborativeresearch.
5.2　TheEducationalContents

ThemainobjectiveoftheINTEROPe-Learning
platformisthesharingofknowledgeusingthetools(tu-

torials, webcourses, forums… ) availableontheplat-

formandprovidingnewmeansforthevirtualcommuni-
cation.Thereceiversofthetrainingmaterialarethe
membersofINTEROPcommunityandindustrialattend-
antswhowillgaindeeperknowledgeofinteroperability.
Industrialattendants(ITmanagers, ITvendors, soft-
warespecialist, etc… ) canusetheknowledgeacquired
toperformitinacompetitiveadvantageintheirorgani-
zations.ThemaintrainingmaterialisdividedintoTu-
torialsandWebCourses.

Thetutorialsareon-linemini-courses.Theyare
classifiedintofourdomains:EnterpriseModelling, On-
tologies, Architectures＆ PlatformsandInteroperabili-
ty.Eachdomainhasdifferentnumberoftutorialsand
theyarepresentedintwoformats:

＊Multimediapresentations, thatarefilesinPow-
erPointthatuseavoicesynthesistoolforconvertingtext
intospokenaudio.ThenthePowerPointandthenarra-
tionrecordedshallbetransformedforWebdelivery.

＊ PDFfiles, thatenablestoseethepresentation
inastaticwayifusersdonothaveinternetconnection
atthatmoment.Usersareallowedtodownloadthetuto-
rialinaPDFformat, whichshowstheslidesofthe
presentationandthenotesthatarecontainedintheoral
presentation.

Thee-Learningplatformprovidesdifferentoption
tofacilitatethenavigation, searchandvisualizationof
thecontents.Themostimportantare:

＊ Tutorialsforums:theyencourageinformal
modesoflearning-peerinteraction.Regardingusers
activities, asystemlikeMoodleprovidesmanyservices
thatcanbeusedtoconductuserstobuildtheirknowl-
edgeandcompetencies.Theseactivitiesshouldencour-
ageuserstocooperateandexchangetogether.Forums
arethecentralplacefortheseexchanges.Theyprovide
anefficientspacetoconductdiscussionsandargumen-
tationsaboutatopicandthustobuildacommonknowl-
edgeonasubject.

＊ Tutorialassessments:thoseareotherwaytore-
ceivefeedbackinformationabouttheinterestofthetu-
torialthroughasurvey.Userscanshowtheiropinionby
avote, choosingtheiroptionandsavingit.Thetutorial
assessmenthasfourdifferentoptionstochooseandde-
pendingoftheresults, theteachercouldmakehisim-
provements.

＊ TutorialsPaths:thisoptionshowsaguideof
somestepsofnavigationwithinthee-Learningplatform
andamongthetutorialstogainaccesstotheinformation
thatusersaresearching.

＊ TutorialsMaps:theyconsistofthreetables,
oneforeachuser(researchers, PhDstudentsandpro-
fessionals) , classifyingtutorialsintosomeproperties
andcharacteristicsinordertofacilitatetheaccessof
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theinformationthatusersareinterestedin.Tutorials
areclassifieddependingonitsspecificityandcomplexi-
ty.

Webcoursesthatareindividualstudyunitsoffered
withinaprogramandplan.Theyaredecomposedintoa
sequence(oratree) oflearningobjectsandinteractive
contentusingsophisticatedmediasystems.Thediffer-
encebetweentutorialsandwebcoursesisthatthecon-
tentsofthelastonesarebroaderthantutorials.Moreo-
ver, otheroptionswillbeintroducedasreviews, glos-
saries, quizzes, etc…

6　Conclusions

TheEducationalContentsonEnterpriseInteroper-
abilitycomprises45 Tutorialsand15 WebCourses.
Thecontentswereavailabletothe500 researchersof
theINTEROPNetwork.Inordertovalidatethequality
andinterestoftheeducationalcontentsanalysisofac-
cessesandassessmentswereperformed.Theaverage
scorefortheassessmentwasupperthan80%.The
WebCourseswerefollowedalsobythestudentsofthe
INTEROPAcademicMaster.

TheINTEROPNoEProjectfinalizedonApril
2007, buttheEducationalProgramonEnterpriseInter-
operabilitywillcontinuethroughtheINTEROP-VLab.
INTEROP-VLabconsistsintheestablishmentofaper-
manent, selfsustained, highqualityresearchorganisa-
tionintheenterpriseinteroperability ( EI) domain
that, capitalisingontheresultsofINTEROPandthe
otherclusteredprojects, willachieveandmaintainthe
integrationofEuropeanresearchcapacitiestotacklethe
basicproblemofEuropeanresearchresourcefragmenta-
tion.

OneofthemissionsoftheINTEROP-VLabisthe
developmentofEducationandTraininginordertopro-
moteandsupportinitiativesfortheestablishmentand
thecontinuoussupportofEuropeanhighereducationin-
itiatives.TheobjectivespursuedwithintheEducation
andTrainingProgrammeoftheINTEROP-VLabare:
a) HighlevelresearchprogrammeswithhighlevelPh.
Dissertationsinthisdomainandsotoobtainresearch
resultsattheinternationallevel;b) Highleveltraining
curriculaatalllevels, academicandprofessional, at
theinternationallevel:thispointiscrucialduetothe
highnumberofpersonswhoarenoteducatedinthis

domainintheenterprisedespitethefactthattheymust
resolveinteroperabilityproblemsonadailybasis, c)
Effectivecommunicationanddisseminationprocessfor
alltheeducationalactivitiesinthisdomaininEurope
andothercountries.
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