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Abstrac:t This Paper Presents an experjence carried out inpp7 i Europe under NTEROP Nework of Exce]lence © devepp Educa
tima]Contents am EnterPrise Interoperability offered through an e ] eaming Platfom The Paper presents analyses the concept of e

Leaming the pedagogical app roache§ the e] ean ng dmens pns and finall}: Presents he Practica] experience Fuwre perspectives to

further extend the NTEROP Educatona] Cantents are outlined and conclusons are drawn at the end of the Paper
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1 IntrodJuction

Europe 's future econamy angd society are heing
fomed n the classoans of 1oday Stdents need 10 pe
both we|l educated in their chosen field and digially
literate if theY are 1o take Part effective]y n tanormow
s know fdge soc ety eLeaming( the mtegration of ad-
vanced nfomation and canmmun caton technologies
LT mnto the education SYSﬁn) potentally achieves
both ains The e].eaming njtative of the Furopean
Camm ssion seeks 10 mohilie the educationa] and cul
umr] ccmrnunitie§ as we|| as the econamic and socia]
Players n Europ§ n order 10 speed up changes in the
educatpn and tanng Ystams jn Fumope s move to
wards a knowledge hased society

leaming is the development and acquisition Of
knowledg€e or capahiliy through study read expery
ence and undersanding [t agradua] activity thathas
inﬂlenc? guides and causes png tem changes n the
potentja] hehaviour and Persona ity There{or’e the
process of learnng s an ncrease n the skills for effec
tive actjon Persona,l grou}’) and omganjzational learn
ng can al| pe measured pbY the outcames that result
from effective acton

The fast g&row f of Infomaton and C anmunication
TechnologieS( 1C1“) makes feash e 10 define and create
new ways of educatiog leaming and tanng Many
Years ago the new way of leammng was hased on Can_
puter Based Tmining ( CBT) which used Prinary CD
and Joca] area neworks as mformation medjun (Cur
Ientl}’ this tem has evolved 10 e] eamng through the
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use of Inteme’t WdeWord Weph and [ eammng Man
agament Systans that have fundamentally altered the
practice of distance teaching and leam ng

2 e].earnng

e].eammng isa new {fom formanagers and ejuca
tors 1© deliver high duality trajning materia] In the
bast tamers had © either find the tine © develop
their own classroom or workshop matergls W ih e
Leamin{;y a]] the work i done {for users and it {S POssi
ble t©©0 Print on_demand asmany courses as users need
when users need ten

The concept e[ eam 'ng alo calkd Onlne learn.
ng Newotrked Jeamng E lectong aming Internet
based [Leaming and W eh. based Leam'nyg 1S a genera|
tetm that reptes t0 a]] rajnpmg€m aterijal that is delivered
with the assjstance of a canputer e] eaming app]ica
tpons are genera [y huild around the mteractive multine
digl | eamers see tex7t graphs and aninatpns jn e
[eammng courses ()thermediums thatmay be present
prinarily include video and sound There is usually a
feedback mechanism huilt i {or users o respond The
mnstructona] approach varies widely fram having Plan
multiPle chojce questions t0 canpPlex sinujatpns e
[Leaming applications can he devepped in any field or
area with any naure of content and Performance out
cames

e[.eamng isvery he[pfu] © build cognitive skills
,procedure’s fact§ and conceptua] knowledge It has
been extraordnarily successfu]l n the feld of soft
skilLs managemen’t 1eadershi}3 nterrelatpnsh P man

polefw cgip upv es



152

) 46

agemen} etc... But e].eampng Present Prophlans w ih
psychanoor skills due © they need Practice Al
1hougb e] eammng is not capahle t0 teach these skills
but it can provide critica] knowledg€e canponents rept
ed 10 these capabilities

Curnentl}’ one concept related t0 e[ eaming that
has optained 8reat popu prity sm-] eammng This tem
must nclude the ability © leam everywhere at every
tine w ihout Pemanent Physica] connection © caple
neworks Th$ can he achieved bY the use of mdhile
and Poraple devices such as PDA’ cell phone§ porta.
ble canpuers and TabletPC Theymusthave te abil
1y to connect © other canputerdevice’s 10 Present ed
ucationa] mfomaton and to realise hiptera] nfom ation
exchang8e heween the users and the
( GeoBiev etal - 2004).

NONaday’S the tendency of e[ eam g as an oPty
ma] process © tran s gowing up  Jncreasngly or
ganjzations are adop tng onljne kaming as themain de
liverymethod © tan emp]oYGeS( S'rnmon§ 2002).

mstmctor

3 Advantages and dsadvantages

e] eaming provides {flexihili¥ because it offers
leamers with increased choic,e oonveniencg and Per.
sonalpation Jn particupr flexiple faming provides
leamers with choijces ahout Wher,e Whep and how
leaming occurs For those partciPan s Who have others
(xmmimem,s e].eampng faciliate the canmunjcation
between hen} great adaPpuabiliv to their need,s the a
bility to work at users ovn pPace and more varety n
leaming experience with the use ofmultin ed g and non.
vetha] Presentaton of tranpngmatery]

For 1ea1nel§ onljne Jeampg knovs no tine
zones and Jocation and distance are not an jsue In
sYnchonous eLeaming traper and users are nvolved
n we course class or Jesson at the same t'rne( syn.
chronized). Web conferencing s an exanple of syn
chronous e [ eamng ParticPants can pg on with an
nstrucor and interact with particpants atmultP e fa
cilites or locati(n§ In asynchmonous eLeaming tra o
er and users are pvolved at different t]ineS( not syn
chronized or as}’nchronousy Examples nclude job
aids and Progran s on a shared drN? weh based tram
ne( WBI), electonc bulletin hoards blgs  and
eanaj

But there are severa| researchers of different fieds
( I¢ PSYChOICEY...) that critic e ] eaming arguing
that t, i Process is not Jonger educationa] in He highest
Philosophica] sense Momovqr e Jeaming s charac
erized bY the lack of face . face mnteraction with a

taper whatconfer jsolaton felng of users

To solve this Prohlams e Jeaming technidues
provdes severa] optpns torr;otivate hunan interactions
through, weh. conferenc ing program§ threaded dscus
spn board§ f)mm,s (mai] e.. Many authors argue
that the best sojution {for these Proh kms § © ajtemate
e] eamng taning with fce to face Classroon§ what
is known as Blended leam hg

4 Pedagogica] Approaches

There are four fundamenta] pedagogica] perspec
tives wh ich historcally have influenced the approach to
compu er hased pedagogy distance education and con
thiue o povide guiding PrinciPles for the Pedagogy of
&Leaming

The Cogn tive Perspective focuses on the co8nitive
pProcesses nvolved i Jeamng as wel] as the way the
brain works Greitzsr( 2002) autlned a set of ca8nyi
tive princiPles 0 Suide the creation of [eammg app]ica
tons These PrinciPles are stinulate semantic know|
edg’e manage oogn itive 1oa§1 Prop lem cenﬂed nter.
active and frequent and varjed Practce The foundation
for the desi€n and implementation of these pPrincPles s
the notion of nteraction elemer1t§ which fom the basis
of our student centred, active leaming approach Inter
actpn elements are hasic chjects for engag@ng fe leamn
er through ideat,s pProplam. sojving actiViQ’ or jnterac
ton BY associating specific kaming ohgctives wity in-
terac gon element;s the mstuctpna] desgner can trans
fom en mnto leaming opjects that transcend their a
ri8na] pumpose and enah e their reeuse hYy other courses
that ca]l upon the sane or sinijfar leam ng opjectives
( Griveretal  2003).

The Enotional perPective focuses on the enoton
a] aspects of 1ea1ning engagemen,t
fu£1 et Keller(1983) synthesized existng research
on psychologica|motivation and created the ARCS mod-
el( Anent'pgl Re levancge Confidencg Satisfactioq as
a franewotk 10 exPlorng the emotona] canponents i
the desBn of e[ eaming applicatons It S vely mpor
tant t0 amn the Jeamer s Anentiog assurfn€ that
what they sudy has Relevanc’e allov ng han to pro
ceed Wit Confidenqe and having te outcane provide
Satisfaction In order 10 achjeve aJ these ccmponan?

like motvation
2

e[ eamng must he more fu{1 more game|ke ( Quim}
2006) .

The Behavioura] perective focuses on the skills
and hehavioura] outcanes of the Jleaming process
Role-Playing and application 10 on the joh settings

The contextua] perspective focuses on the env jron
menta] and socia] aspectswh ch can stinulat leaming
Interaction with other peopLe collaporative discovery
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and the imPortance of Peer support aswel] as Pressure

5 The INTEROP Educatona]
Contents

Tn this section we descripe the case of the Furope.
an project titkd « Interoperahility Research for Net
wotked EnterPrises APPlications and Software ( N
TEROP) », financed by VI Framework Prog€ramme {or
Research and Technologica] Development setup by the
European Union( EU) wih reference nunpher S
50801 1.

Wihn the overa]] spirit of the FIg NOE nstrw
men’t the NTEROP Nework of Excellence wi]] con.
centrate an fnportant part of parner efforts on the ap
Plcaton of sujtahle e] eaming technfdues t0 tajn the
current and future Fumpean research canmuniy Al
these strategic actvities are Pecifically addressed by
one of the to]s that NTEROP has put nto service o a
chieve this objective the INTEROP Educaton Pro
8ram whh s under the responshility of a specific
Spreading of Excellence Activit'( SFj), Fomally the
ain of this activity s t0 provge traping facilites to
spread knowledg€e added by INTEROP inside and out
sde the neiworl,( durng and peyond te EU- fuinded
period using sujaple e echnijues

The NTEROP Education Prog€ram revoes round
6 mamn axes each one addressing a specific finction

and objective

Document
Repository

Fig |

The NTEROP E ducaton Program

The NTEROP G lossary is a key fctor within the
Educationa]Progrzn} given that it a]lovs t0 unify se
mantics 10 classify docunents by ©Pics and keywords
and © Provide a Jistof relevant dJanain concepts for ed
ucationa] opjectives In the last few momh,s this task
has gme heyond initia] oh pctives given that severa] N-
TEROP actvites have ascertamned the need for identif
ying a glossary of ntemoperahility tems {or a variety of
msk,s for exzmplg buildng a knowledg€e map or chs
sify ing partner canpetences for the NTEROP mob ity

matrix Thus the glossary § becaning a cornersone
within he entire projec.t The first version develoPed n
the sPreadng activity is nowv heing transfomed mnto a
taxonamy hY a new activity explicitly defined for this
& pctive

The IEKR ( Intemperability ExPlcit Knowledse
Reposiob’) 8 the name given t0 the repositoy which
wil] store any docunent related © the pemoperability
damain This virtua] |braty will be used by the re
search canmun;ity t0 conult the Jar€est FurcPean re
pository of electronic Jocuments ahout the mteropera
bility danain

Tuorals and W ehb courses directed t©© PHD
studentj researchers and enterprise;% are provided as
a trainng and leaming service n Ke danajns of Enter
priseModeHing Architectures  Platfoms and ()ntojo
gies They are concejved to jnprove understanding of
Inteoperah {lity and will serve end users consutants
and academja Cun‘ent]%’ same tutorials and wep cour.
ses are jn deve Jopm ent

The results of Previous activities will be used as
themajn mfomaton source {or the creatjon of Pecal
12d EuropeanMaster and PHD Prof8ran s on [nteropera
bility The NTEROP Masterw j]] be consistng of cour
ses devepped fran existing conents and adapted and
unified according © the develofments of NTEROP
TheMasterw i]] canhme vitua] and face to face cour
ses The face 1o fice courses wil| he lectured atdiffer
ent Furcpean Unjversites [ikewise the doctorate pro.
gran wi]| be made up of existhg ’doctorate courses on
Interoperah ity at different unversities The courses
wi]l be selected and adaPed to Provie a unified offr
The prog8ram wi]] he also consjsting of virtua] and fce
to face courses The studentswi]] follow the courses se
leced n a universit}’ wh 1le each lecturer wi]] teach his
course | severa] Furopean unyersites according to a
mobility calendar
51 ThelLeamng(Cyck

An e] eammng strategy s not only related w ith the
way of sharng existng knowledg&e In a Collaborative
Research Pwject a]so the new generated knowledg€e
must be dissempnate] A Procedure o cap ftalize exjst
ing knowledge and creating new knowledge is needeq

The GNOSIS Know ledge/[eaming Cycle ( Poler
andTorn9 2003) pranotes an jnte8rated approach to
the capturfz organizat'pp access and use of nm@anghle
assets jn a specific Knowledge Daman
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F£72 The GNOSIS Knowledge/].eaming Cycle

These assets ncude structured dambase§ textua |
nfomatjon such as policy and Procedure documents
( explicit know]edge), and most 'rnporantly the tacit
knowled8e and exPertise resident m the heads of mdi
viduals emp pyees of the Project tean Processing of
knowled8e through the mode] wi]l Provde a fran evoik
for evajuatng and mncooratng new expergences and
knowledge mn he whole nework The dYnamic repre
sentation of knowled8e wi]] Provide a more realstic
mode] ntegrated within human and socia] interactons

Using his Knowled€e/[eaming Cycle as refer
ence the Proposed methodopgY i the frame of the \N-
TEROP Poject js

(1) To estahlish Perfctly the area where the
knowledge is 80ing 10 be develobed ( Knowledse Do
ma n) .

(2) Tomake a knowledg€ map hased on a]] i
Vo [ved IesearcherS( P]acin%'

(3) To dentify the collaporation requiranents i
researchng activities ( D iffus 'ng .

(4) To dentify the leaming requiraments of re
searchers due t0 the necessity to Coopelate( Connect

n
? (5) To stuctre the explicit knov edge of differ
ent expertjse areas that om the project( Reoonjing‘).

(6) To develop the redquired conents pr the
leamng LYy experts m each topiC( Disseminat'n%'

(7) To develop the Particujar Jeammng guides {or
each researcher( Intemalizing'

(8) To monijtor and track the Jeaming pProcess
((Uorhiy ( Leaning,

Thsmethodop8Y can he considered as a spira’1
which can he repeated each tine thatnew know edge s
generated and new Jeam ng necessities are detected
with he finality 1o develop new collahorative research
5.2 The Educatpna]Contents

The mapn objective of the INTEROP e ]eaming
Platfom is the sharing of know edge using the tools( tw
oriaLs weh courses {onrns..) avaipple on the Ppt

fom and Provid ng€ new means {or the virtua] canmuni
catpn The receyers of e tranng materg] are the
memhers of NTEROP canmun;ty and mdustria] attend-
ants who wil] 8ain deeper know e &e of interoperah i|ity
Industrial attendantS( H‘manager§ T Vendor,s soft
ware SpecialiS’t etc..) can use he knowvledge acquired
10 Pperfom it n a campetitive ajvantage in heir organi
zations The majn tranng materia] is divded nto Tuw
torg]s and W ep Courses

The tutorgls are on|ine mpjcourses They are
classified into fourdanaing EnterpriseMade]lng On-
0]o8 ie§ Arch tectures  Platbms and Interoperabili
Y Each damain has d ifferent nunper of tutorijals and
they are presented n wo fornat§

* Multineda Presentatpns thatare fiks in Pow.
erPoint that use a vogce Symhes';s ©o] prconverting text
into spoken audio Then te PovePontand he nara
ton recorded shall be transfomed forW ep delivery

* PDF ﬁle§ tat enaphles 10 see the Presentation
n a static way if users do not have mtemet connectjon
at hatmanent [Users are allowed t0 dovn pad the uta
rial n a PDF pmat which shows the slides of the
presenation and the ’notes thatare contaned n the ora]
presen'atioq

The e].eaming Platform Provides d ifferent option
0 fcitate the navgatior,l search and visualjzation of
the contents The most inportant arg

* Tuornals f)rum:s they encourage
modes of leaming _ Peer neracton Regarding users
activities a systm |ikeMoaodle Provides many services
that can’ be used t0 conduct users 10 pujld their knowl
edge and campetencies These actvities should encour
age users p cooperate and exchange together Fomms
are the centra] Place {or these exchanges They provide
an effcient space t0 conduct discusspns and amgumen
tations apout a topic and thus © build a canmon know L
edge on a suhject

% Tutorja] assesments Hose are otherway to re.
ceve fedback mnfomatgon .about the nerest of the
torp] through a suvey [Users can show fejropinion by
a Vot§ choosing their optpn and saving it The tora]
assessnenthas four diffrent op tions to choose and de-
pending of the resuh’s the teacher could make his -
provements

* Tutorials Path:s this optpon shows a Suge of
san e stePs ofnavigationw 1h in the e] eam g pPlatfom
and among the tutorjals t© gam access 0 the npmaton
that users are searching

* TuorialsMaps  Hey consist of three waples
one for each user( reseamher§ PhD students and pro
fessionali classifying€ tutorials no sane Properties
and characerstics in orxler © facilgate the access of

nfomal



2 FOLER R NIEROP

155

the mformation fat users are nerested o Tuorals
are classifed dePending on jts specificity and canplexi
4

W ¢eh courses hatare indivdual study units offered
within a progran and Plan They are decanposed into a
seguence( or a tree} of aming oh pcts and interactive
conten tusing sophistcatd media systams The differ
ence heween tutorjals and wep courses s that the con
ents of the Jast ones are hroader than tutorjals Morea
ver other optons wil]l be introduced as reviezv’s gphs

sares quizzes eftc..
6 (Conclusons

The Educationa] Contents on EnteiPrise nteroper
ahility canprises 45 Tutor]s and 15 Web Courses
The contents were avajlable 10 the 590 researchers of
the NTEROP Nework Tn order 1o validate the quality
and mterest of the educationa] contents analyss of ac.
cesses and assessnents were perfomed The average
score {or the assesment was upper than 80%%. The
W eb Courses were Pplloved also by the students of the
NTEROP AcademicMaster

The NIEROP NOE Pwoject fnalized on APril
2007, but the Educationa] Progran on Enemrise nter
operability will continue though e NTEROP-VLdh
NTEROP-VIab oons;sts n the estaplshment of a per
manent self sustained hi8h qual;ty research o1gan jsa
ton n the enterPrise mnteroperahility ( EI) daman
Ih%t capita]ising on the resujts of NTEROP and the
other clustered project;s w il ach £ve and mamtapn the
ntegraton of Fumopean research capacities o tackle the
basic Prohlam of European research resource fragnenta
ton

One of the m ssions of the INTEROP-VLab is the
deve ppment of Education and Tramnng i order © Pro
mot and support mitatives {for e estaplishment and
the contjnuous support of European hgher educaton jn
tiatives The oh ectives Pursued within the Education
and Training Progranme of e NTEROP-VLab arg
§ HBh leve] research pregrammes with high kvelPh
D ssertations 1 this danain and so 10 chtapn research
resuls at the internatjonal 1eve;1 b H Bh kvel tamning
curricula at al] 1eveLs acadam ;¢ and pro{essiona’] at
the mternatonal 1eve:1 this ponnt is crucja] due t© the
high nunpher of Persons who are not educated i this

danain n the enterPrise despPite the fact hat heymust
resolve nteroperaphility Poplems on a daily basi’s c)
Effective cammunication and dissmmnatpn Process for
a]] the educationa] actvites n this danamn mn Europe
and other countries
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