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Abstract

The asynchronous education is a challenge for the development of new methods and
troubleshooting in areas such as Human-Computer Interaction. The objective is to
develop software that would incorporate all the advantages of an experienced and well
educated human tutor, using the capabilities of modern Internet and computer systems
that make up. To achieve such an objective one requires the use of modern learning
theories, cognitive psychology, diagnostic methods and techniques of instruction,
from the area of science education. It is also necessary to apply methodologies that
allow us to transform qualitative characteristics of the students, or the teaching
material and assessments in purely quantitative terms, that is manageable by the
machines. Such methods may be obtained from the fuzzy logic, by Bayesian models
or neural networks that allow the handling of new situations on the basis of previous
experience. Many scientific disciplines, contribute to the development of new
methods in Adaptive Educational Hypermedia Systems. These systems are the true
heirs of Learning Management Systems of the 90s and Intelligent Tutoring Systems of
the 21st century’s first decade. The main feature here is the concept of adaptivity.
This property, on which the Adaptive WEB rely on, asks for new requirements for
any single AEHS’s element. For example, adaptive retrieve of learning objects from
their repositories, requires the use of semantic markup that accompany each learning
object. Below, we will try to describe the research activity, which takes place in the
Department of Electrical and Computer Engineering at the Democritus University of
Thrace, School of Engineering.

Hepiinyn

H actOyypovn exmaidevon amoterel pia mpdkAnon vy v avimtoén véov pebodmv
KOL TNV OVTILETAOTIOT TPOPANUATOV GE TEPOYES OTMG 1 AAANAETIOpacn avOpdTov
ko punyovig (Human-Computer Interaction). Xtoyog tg épevvag givatl 1 ovamtuén
AOYIOUIKOV IOV B0 EVOOUATOVEL OAQ TO. TPOTEPNLOTO TOL KOALTEPOL avOpOTOL —
OAOKAAOV EKUETAAAEVOUEVO TIC SVVATOTNTEG TOL GUYYPOVOL OlAOIKTVOV KOl TOV
VTOAOYIOTIKAOV GLUGTNUAT®V oL TO GLYKpotovv. o va emtevyBel €vag tétolog
otdY0¢, omatteitor 1 ypnon TV cOyypoveov OBewpldv padnomng, g YVOGLOKNG
Yuyoroyiag, TV JyvooTik®V HeBOdOV Kol TV TEYVIK®OV ddackaiiog, amd v
TEPLOYN TOV EMOTNUAOV NG aywyns. Amopaimmteg elvar emiong or €popuroyEg
LeBOSOAOYIDV TTOV LOG EMTPEMOVY VO LETACYNUATICOVE TO TOLOTIKA YOPAKTNPIOTIK(L
TOV HoNnToV, ToL O100KTIKOD VAIKOD Kol TV aEloAoynoewv o€ Kabopd TocoTIKA
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peyédn, mov va eivor dwayepiowo and Tig unyovéc. Tétoteg pébodor pmopel va
TPOEPYOVTAL OO TNV 0GOEN AOYIKT, N and Mrebolovd Lovtéda 1 Kot omd EQapUOYES
VEVPOVIK®OV OIKTUMOV TOV EMITPEMOLV TOV YEPIOUO VEOV KATOOTAGE®V 01N Pdon
nponyovpevne eumepiag. [Tieioteg 60eg emoTNUOVIKES TEPLOYES GLUPBAALOLY GTNV
avamtoén véov pebddwv ota Ilpocappootikd Exmoadevtikd Xvotiuota pe ypnon
Dnapuécmvl. Ta cvotquota avtd givol entyovol TV ZvoTnudtmv Ataxsipwn% ™mg
Md@ncngz g oekoetiag tov 90 kol twv Evpuov Zvomudtov AdackorMog g
npde dekaetiog Tov 21%° odvo. To KOPO YOPAKTNPIGTIKO TOVG, &ivor 1
npocapuootikdOTNTe. H 101010 avtr), mov givor 1o Tpdkpipa yio TNV ovamTuén Tov
[Ipocappoctikov Ioto0?, elodyetl véeg amautnoelg yuo kébe otoryeio evog AEHS. T
TOPAOELYO, T TPOGOPUOCTIKY] TPOG TOV YPNOTN OvAGLPON TOV HOONGLOK®OV
AVTIKEWUEVOV amd To. omofethpla Tovg, TPpolmobétel T ¥poN TOV GNUACIOAOYIKOV
EMIONUAVGEMY TTOV GLVOOEVOVY KAOE Eva MLA. .

Yto emopeva, Bo mpoomadnocovE Vo TEPLYPAYOVLE TNV EPELVITIKY OPOCGTNPLOTNTO,
OV AVOTTOGGETAL YOP® OO TOV TOUEN aVTOV 6To Tunpe. HAektpoAdymv Mnyoavikmdv
kol Mnyavik®v Yroroyiotdv g IloAvteyvikng Zyoing tov A.IL.O.

AEEE1S KAEWOWA: Epopuoyés kat Epsvva otnv avoikty kol €€ amoaTaoems EKTOIOEVT

1. Ewayoyn

KaBoc to Internet ko to World Wide Web avanticcovior tayéwmc, @épvouv Tic
TeXVOAOYieG TOL VROGTNPILOVLV TIG EKTOUOEVTIKES OLOIKAGIES TO KOVTE oIV
TaPad0GLaK(E EKTOOEVLTIKA cuoTpaTe. OAo Kot TEPIGGHTEPOL EKTOOEVTES TTAPEYOLV
ABUKTIKO VAKS Y100 TOVG GTTOVOGTEG, e NAEKTPOVIKA HEGQ, KOt E101KOT 6E S18pOopOovG
oLYYEVELG TG EKTTAIOEVONG TOUELG TAPEYOVY CLVEXDS YVAGELS Yol TO KOO, GuVIHOMG
He TN HOPPY| TV GeAldwV web. Mo oyetikd tpocpatn épevva twv Liaw, Huang &
Chen (2007) £de1&e 6Tt 01 KkTOdeVTEG EYOVV TOAD OETIKY avTIANYN Yo TN YPYON TG
NAEKTPOVIKNG pdnong g epyaieiov evioyvong g dwdackoriog oty téén. Ocov
aQOPA GTN GTACT] TOV JOUCKOUEVAOV, KOTAYPAONKAV ATOYELS TOV CLUPEOVOVV OTL I
dwaockoAia vd v KabodnNynom Tov ekTAdELT] KOOMS Kot M ddackoAa HE T
YPNON TOAVUEG®V, €lval Ol GNUOVTIKOL TAPAYOVTEG OV €MNPEALOVY TN GTACN T®V
dackopévav mpog to e-learning. Xouewvo pe touvg Brusilovsky kot Miller (2001),
TO. TPOCOPHUOCTIKA KO ELOLY EKTAOEVTIKG cvothuate Poaciiopeva 6to Atadiktvo
TOPEYOVV L0, EVOALAKTIKY AVon (Yoo TV mopadocloKn TPocéyylon «just-put-it-on-
the-Web») omv avémtoén tov ekmoudevtikod Aoyiopkod mov Paciletoar oto Web.
Y10 épyo tovg, ot Brusilovsky kot Pyelo, (2003) avaeépovv 6t [lpocapuootikd kot
Evoun Exnadevtikd Zvotipata tposnafoiv va gival mepIoGOTEPO TPOGUPLOGUEVH.
otV 1WEN OKOOOUNoNGS €VOG UHOVIEAOL TOL AQpPAvVEL LTOYN TOLG GTOYOVLS, TIC
TPOTUNGELG KO TIG YVAOELG TOL KAOE EMPUEPOVS GTOVIAGTH. XPNGLOTOIDOVTOS TETOLO
HOVTEAD O GTOLOACTNG G OAN TN dLdpKELD TG OAANAETIOPACTC TOV PE TO GVGTNUA,
dwmotdvel 0Tt owtd pmopel vo glvanr mo €Eumvo KOl VO TOPOUEVEL OKOVPUGTO
EKTEADVTOG OPIGUEVEG OPOCTNPLOTNTEG OV TAPUOOCLOK( EKTEAEL LE TEPLOPIGUEVT
emtvyio o dvBpwmog-ddokarog. Zopemva wdvta pe toug Brusilovsky kat Pyelo, ta ev
ypnoet Ipocapuootikd (2003) kar Eveur Zvotiuata Awoyeipiong e Mdabnong
TPOcAVATOAILOVTOL OO KOl TEPIGGOTEPO GTNV WIOTNTA TNG TPOGOPLOCTIKOTITOGC
kaBmg «ytilovvy éva cuvBeto TPOTLTTO TOL dacKOUEVOV. To TPAHTLTO AVTO TEPLEYEL

! Adaptive Educational Hypermedia Systems (AEHS)
2 Learning Management Systems (LMS)

® Intelligent Tutoring Systems (ITS)

4 Adaptive WEB
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TOVG GTOYOVG, TIC TPOTIUNCELS Kot TO YVOOTIKO vrofabpo kdbe evoc omovdaoty).
XpNoHoToOUmVTOS aVTd TO TPOTLTO KATA Tn SLApKEW TNG OAANAETiOpaong He TO
OToVONOTH, TO GUGTNUA YIVETOL EVPVEGTEPO TEIVOVTAG GTO VO EKTEAEL OPUGTNPLOTNTES
mov pévo ot GvBpomor pmopodv va ektedovv. Tétoleg dpaoctnpotnteg ivar 1
kafodnynon omovdaotn, N OIYVOCN TOV TOPEPUNVEUDY TOV UTOPEL Vo KOAVEL O
OTOVOAGTNG OTN JLOOIKAGIO KATOVONGNG TOV EVVOLDV.

Ot Brown a1 Aowroi (2005) avaeépovv OtL 1eMKOC 610)0¢ Twv TIpocaprootikdv
Exmoidevtikmv Zuotnudtov oo v eKmaideuon eival vo dnpiovpyodv 10 «10aviKo»
online pabnua yo kébe ypnotn 0V — AEOTOLOVTAS £V KOWO GOVOAO TOP®V
naonong. Ot «KavOVeES) TOL YPNCLOTOLOVVTOL Y10, TV TEPLYPOPN KOL TV VAOTOINGN
€VOG TETO10V GLOTHLOTOG OEV EIval AKOUT TUTOTOINUEVEG, KO TOL KPLTHPLOL TTOL TPEMEL
VO YPNCLULOTOLOVVTAL OTOTEAECUATIKE (VIO TNV TOOOYWYIKY €vvola €VOC GLVOAOL
TOPUUETPOTOMOIUOV  KOVOVOV) UEYPL OTIYUNG, eAdytota  avagpépovtol. [ToAAd
[Mpocappootikd Exmodevtikd Xvotiuoata pe Ymeppéoa €yovv ompovpyndei oe
TEPOUOTIKY HopPn] — KAOE €va pe TO O1KO TOL HOVASIKO GUVOAO TPOSLUYPAUPDV.
Méypt otiyung, ®otdco, dgv €xel onuewmbel pa eviaio cuvévacuévn mpoomddeia
GLYKEVIPMOOTG TOV KOWVAV YOPOKTNPLOTIKOV TOV AVELPICKOVTOL GTIG OPYLITEKTOVIKES
QLTOV TOV GUGTNUATOV. TNV Topaypoapo 4 ava@EPETOL L0 ATOCTAGLOTIKY AvVapOPE
o010 U0 NG OPYLTEKTOVIKNG €VOG TETOOL GLGTHUOTOS, TOL Umopel {omg va
YPNOWELGEL ®G odNyog vy Vv €&EMEN TV OVOIKTOV  KOTOVEUNUEV®V
OPYLTEKTOVIKAOV Y10l TNV OVAKTNOY HOONGLOKAOV OVTIKEWEVOV 00 SlICTOPTU GTOV
otoyopo anobetnpio. Ot Rehak xor Mason (2003) Oewpodv 1o Mobnolokd.
Avticeipeva (M.A.) ©¢ CTOLXEUDOELS YTNPLOTOUEVEG OVTIOTNTES OV UTOPOVV VL
YPNOLOTOLOVVTOL, VO, ETAVOYPTCLUOTOIOVVTOL 1| VO OVOPEPOVTOL KATH TN OLUPKELL
tov padnpatog. Ilpoktikd, m  emavakmmon evodg  padnolokod  aVTIKEEVOL
emruyydvetol HEc® G VIoPoAng eponudtov oto amofetplo mov Ppiokoviat
0moVINTOTE GTOV TAYKOGO 1670. [ To Adyo awtd kébe M.A. yapaxtnpiletor and
éva aplpd LETAGESOUEVMV TTOV VTTOKOVV LE TN GEPA TOVG 6TO KADIEP®UEVO TPOTLTTA
(6mw¢ to. LOM standards tng IEEE, ) tov Dublin core). Xty gpyacio twv Botsios kot
Georgiou (2008) mpoteivetal pio TPOTOTOINGT TOV TEYVIKOV Kol TOV HeBOd®V Yo TV
EPAPLOYN TNG OPYLTEKTOVIKTG OVOIKTOV, apBp®mTOD KOl KATAVEUNUEVOD GUGTNHOTOS
0€ GLVOLAGHO LE OESOUEVT] TVTTOTTOINGN.

11.  Audyveoon TV YVOOLIK®OV YUPpUKTIPLGTIKOV TOV P1oTN

INUOVTIKY TOPAUETPOS TG apyltekTovikng evoc TIEXY eivon m avayvopion tov
YVOOIOKAOV YOPOKTNPIOTIKOV Tov ypnot. Kot todto 616t Vv mapduetpo avtny Oo
YPNOYLOTOUGEL TO GUGTNLA Y10 TV OVAGLPGT Ao To AmofeTNpLo TOV LAONCLUKOV
OVTIKEWEVOV TOV TAEOV KOTAAANA®V Y10 TOV GLYKEKPEVO ypriotn-pobnt). H
TOALTAOKOTNTO TNG OLOdIKAGIOG avayvOPIoNS, 1 TEPLOPICUEVT] YVAOCT LOG YO TOV
TPOTO GAANAETIOPOOTG TOV YVOOIOKAOV YOPUKTNPIGTIKAOV KOt 1) OLGKOAID EPOPUOYNG
™G o€ GVVOETO AGVYYPOVO CLGTNLOTA OTOTEAEL OLPOPUN YO TNV TPOGEAKLGT TOV
EVOLOPEPOVTOC TWV EPEVVITAV.

Ymy thEn, O6mov 1 OwooKoAlo OeEdyeTal SOMPOCOMIKA, 1 OVUYVOPIOT TOV
YVOOIOKAOV YOPOKTNPIOTIK®OV eaptdton amd v gumepic tov doaockdiov. Kat’
avtwotoyio, oto IIEXY Oa mpémer va avamtuyBovv éumeipo cvotiuata, mov Oo
EKUETAAAEDOVTOL TNV TANPOPOPia TOV TPOEKLYE amd TIG Tponyndeice avayvopicels
KOl Vo Tn YPNOWOmolovV Yl vo Peitictomomcovy v axpifeio kdbe véog
aVayVOPIoNG.

Yndpyet peyddn mowidia poviélmv kot Beopudv otn PifAoypagio oyxetikd pe
Mabnolokd Ztod (MX) kou I'voolokd Ztod (I'E). TTapdro mov KATO10L GLYYPAPEIS
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dev kdvouv dtakpion peta&d MX ko I'E (Kaltz, Rezaei, 2004), vrdapyovv kot dGAlot
oL GaPOS dlakpivovy Tig dvo évvoteg (Smith, 2001). Xe kabe mepintwon, ot dvo
évvoleg Bewpohvtol oYETIKES Y10 TN O10OTKOGTIN TPOCAPIOYNG GTO LOVTELD TOL XPNOTN
Ko égovv ypnowomombel wg Pdon yw v mpocapupoyn oty AEHS (Georgiou,
Makry, 2004). Zyetikd povtélo £xovv mpotabdei and tovg Kolb (1984), Honey and
Mumford, Dunn R. and Dunn K. (1985 & 1992), Felder and Silverman (1988),
Murray (1999) «kabobg kot dAhovs. Ot meplocdtEPOl amd TOVG EPELVVNTEG
Katnyoplomowovy o Mafnclakd Xtod f/kor ta ['voolokd XZTod Kot mpoteivouv
oplopéveg pnebodoroyieg IKavES va TASIVOUNGOVY TOVG EKTodEVOEVOVE. Ot gV AOY®
pébodot emmpedlovrol and TotKileg LOPPEG CPUALATMV, TO OO0 TPOKOAOVVTAL 0T
SLAPOpPEG aTieg, 0T EGPAAUEVT] KOTAVONOT TOV EPOTNGEMY, AABOG TPOTOC XPNONG
TOV S1OTIOEUEVOL YMPOL Yo TIG OMOVINGCELS, N Kot amd AdOog oynuotonoinon tov
epomnuatoroyiov. Eivar axoun ovvatd, ol EKTOIOELOUEVOL VO OTAVINNGOVV OTI
eEPpOTNOELS He AGOOg TPOTO KOAOMG O1POPOVUEVEG OMAVINGELS, 1| OMOVINGEL TOV
emAéyovtol pe tuyaio tpémo umopei va mapsoeproovv (VanLehn, Martin, 1995),
(Reye, 2004). AAAn onuavTikKn TNYH OVETOPKOVS Stdyvmons tov Mabnotakod Ttod
givar 1 ateAng dtopdpemon tov epomuatoroyiov. Ot Barros et al (2002) avageépovv
KOl TO TOMTIOUIKO TEPPAAALOV TOV EKTOUOEVOUEVOD, G OLTiOL EMNPEOCUOD TNG
GUUTEPUPOPES TOV EKTTALOEVOEVOL, APOD AV TO TO TEPPAALOV ennpedlel TO YVOGIOKA
TOV YOPOKTNPLOTIKA. TN PpAoypoeio. cUVOVIOVTIOL OTOWYEIS TOLV GLUPEOVOVV OTL
6AoL ot mpoavopepBiviec mapdyoviec oOMyoLvV o©e€  odLVON  EKTIUMONG NG
TpayHatikng a&log e otdyvaong Madnciakold XTod aAld Kot TG xpNoTIKOTNTAG TNG
(Murray 1999). IMapakGumTOVIoG TOVG EVOOLUGHOVG KOl TIC OUPIOPNTACELS AVTEG, 1
teyvohloyio emwvoel TPOMOLG OBYVEOONG EKUETOAAELOUEVT TIG OLVATOTNTEG TNG
VTOAOYIGTIKNG VONLOGHVNG KOl TV GUYYPOVOV VITOAOYIGTIKMV GUGTNULATOV.

1.2.  ZroyeoTikd épmepa svoTipaTa’

Ta otoyootikd €umelpa cvothuarto eival mOAVOKPOTIKA HOVIEAN, T®V OmOiwV M
Aertovpyio amontel o apyikn «EKToidELON» EVO GTI GLVEXELN TA TAPAYOUEVO OO TO
ovotnua aroteAéopato cupfdirlovy otnv cvveyn Pedtioon g a&lomotiog tov. Ta
Mnegbolavd diktova, Tov OVIKOVY GTNV KOTNYOoPiol QUTH YPTGILOTO00V VIO GLVONKT
mOavOTNTEG WG HETPO TOV PaBLOD GLGYETIONG TOV TAPAYOVTIWV TOV ETNPEALOVY TNV
teMkn Jwdyvoon. Tétowo cvotiuata €xovv ypnoomondel kot yw 1n Odyvoon
JVOYEPEIDY TOL TPOKVTTOLY KT TN dwadikocio g pwddnong. Ot Bund ko Conati
(2003), aoyoinBnkav pe ™ d1dyveon Tov SLEKOM®OY OV GLVOVTH O HodNTAG oTNV
e€epevvnon Tov eKTOdOEVTIKOD VAKoV. Xpnowomoincav éva Mrebolovo diktvo
KOVOL Vo Sl yVOGEL TIG OLGKOAIEG TOL HoBNTH otV €EEPELYNGN TOL LOBNGLOKOV
nepteyopévov. EmmAéov, 10 chotud tou¢ Tapeiye kol v omapaitnn vwooTpiEn
®ote va vepnnONBovV 01 SVGKOAES GTNV £EEPEVLVNON TOL SATIBEUEVOL LOBNGLOKOD
vAkod. Ot Garcia kat o1 cvvepydteg tov (2005), dnuocicvoay v a&loldynon evog
Mmnebolavod dkthov mov avoyvopilet 10 ponowokd otk tov podntov. Tao
dedopéva. 16000V 6TO GUOTNUAE TOVG GULAAEYOVTOL OO TNV OAANAETIOPOGT TOL
poont) HE TO OOIKTLOKO EKTOLOEVTIKO GCUGTNUM. XTIV TEPIMTOON 0OV
ypnowonomdnke 1 katd Felder — Silverman ta&wvounon tov pabnciokodv otol. Ot
Zapata, Rivera xouv Greer (2004), mapovciacav to SModel, éva Mrebciavo
eCumpetNT)  HOONCLOK®OV  HOVIEA®Y TOL  YPNOIUOTOLEITOL O  KOTAVEUNUEVQ
neptPdAlovta molvmpaktopwv. Eedpuocav 1o Mrebolavd toug mpodTumo pabnty oe
L0 TPOGOPUOCUEVT €KOOCT] OVTIANTTIKOV OIKTLOV Yo HoBNnolokd TpOTLTOL TOV

> Stochastic Expert Systems
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npoteve o Reye (1996). H epyacia tovg epapudlel o Mrebolavo diktvo kabmg 1
pobnotokn dadwkocio eival og e£EMEN. Xnpilel ) ddyvmon et TG cupmEPLPOPEg
TOV HoONTN, OTOPEVYOVTOG TN XPNON TOV EPOTNUATOAOYI®V, TOV TPOTEIVOVTOL OO
TOVG E101KOVG YVAOGIAKOVS YUYOAGYOLG,.

Y10 tuquo HM&MY ¢ [ToAvteyvikng yoing tov AILGO. avantdéape éva Eumelpo
ocvotnpa mov Paciletor oe Mrebolava Alktva. To cvotnuo ovtd Aappdver voyn
1060 TIG OMAVINGELS TOL EKTOOEVOUEVOD, Yo TOV omoio Oa yivel dtdyvmon, 660 Kot
TOV SYVAOGEDV OV TPOEKLYAV GTO TOPEADOV Y10, EKTALOEVOUEVOVS TIOL E6MCAV
ovvageic amavtnoel. Ta Mmebowavd Oiktvo Kot To  SlyPAUUATO  ETPPONG
amodelytnkav ¢ Ta TAEOV 1oYLPAE  epyodeio. ovomapdoToong TOOVOKPOUTIKMV
EPUNVELDV QUGIKMOV POIVOUEVAOV. ATOTEAOVV TN BACT TOV UNYOVIGUOV ETAYOYNE TOL
etvar eEapeTikd AEITOVPYIKOL GE TPOUKTIKEG EQPAPUOYEC. ZVVORTIKG, £va. Mreboiovo
Aiktvo givor évo Tpocavatolouévo akvkAkd ypaenua (Pearl 1988). Ot kopvgéc
avTIoTOLYYOoVV o€ Tuyoieg UETAPANTEG, evd Ol aKUEG ToPloTobV oyxécels omevbeiog
e&aptnong tov mopokeipevov kopvewv (Milan, de la Cruz, Suarez, 2000). ‘Etot, éva
Mnebolavd AlKTvo mEPLYpAPEL TNV KOTAVOU] TOV omd KOwoy THOvVOTHTOV T®V
ToxaioVv HETAPANTOV, OGTE Vo £IvOl DVTOAOYIGTIKA EPIKTH OTOLOONTOTE VIO GLVONKN
mBavotnTo wov apopd (evyn tuyaiov petafintov oto diktvo. Ot Botsios, Georgiou
ko Safouris (2007) dwapopewoay Eva Mrebotavd diktvo kavd va Ta&vopel Tovg
ekmadevopevovg o mpokabopiopévo ohvoro kKAdoemv. H pébodog mov mpotddnke,
EKUETOAAEVETOL TNV EUTEPIOL TOV GLGGMPEVETAL OO TPOTYOVLEVES SLUYVOGELS KO
TOPAYEL OMOTEAEGHOTO OKPPBESTEPO AMO EKEIVAL TOV TPOKLATOLVY amd TNV €EETAON
LEULOVOUEVOV TTEPTOCEDY. AVTO cvpPaivel 610Tt 6to Mrebolavd diktvo, OG0 ot
ATOVTAOELS TOL dOON KAV Yo KAOE EpDTNON TOV EPWTNUATOA0YIOV 6TO TaPeAOSV, 6GO
Kol T0 OmOTEAEGHATO TTOL TTPOoNABaY amd ovTég, cuUPAALOVY GTN JAUOPP®GT TOV
HETPOL GLGYETIONG TV TLUYOIWV HETAPANTAOV TOV CLOTHATOS. ATOJElYTNKE OTL M
xpon Mmebolavod Sikthov TEPLOPIoE TIG TEPLOYES AGAPELNS, TOV TOPAUTNPHONKOV
oTNV YPNOT TOV KAAGGIK®OV HEBOOMV Yo TN O1dyvmor Tov padnclokod GTUA. XTIC
TEPLOYES ACAPELNG EVIAGGOVIAV Ol EMAUPOTEPILOVGES SUYVIGELS TOV TOPTYUYOV Ol
KAooowég péBodot. 1o amotéAespua ovtd GLVEPAAAE 0 aAyOPlOLOG ATOPLYNG T®V
emmthoeny  amd  Aavloopévec  amovtioer  FIAA'.  Tuic  pelétec  awtég
ypnowomomdnke 1n  tavoéunon TtV podNolKOV  GTUA  KOL  TO  OYETIKO
gpotnrotordylo Tov David Kolb (1999).

1.3. Xpnon aca9@v yveOoLoK®OV OMEIKOVIGEOY®

Mo mv avayvopion tov ME mwov vrootmpilovv ™ Aetrtovpyia twv TIEXY eivon
duvatd va YPNGILOTONB0LV Kol TEYVIKES acEOVS AOYIKNG. Mo Tétow e@appoyn
avartoydnke oto tuquae HM&MY tov AII®. H gpappoyn avtn, ypnoyonoince my
to&wvounon katd Kolb kor avoartoydnke pe ) pondeio piog FCM. Ot aneikovicelg
avtéc, mov swonydOnkav amd tovg Julie Dickerson kau Bart Kosko (1993), eivau
gpyoreiat AOYIGUIKOD KOl OTOTEAOVVTOL OTO GLVOVAGHUO TEYVIKOV 0GOMPOVG AOYIKNG
KOl VEDPOVIKOD SIKTOOV. XApN 61OV TPOTO 7ov givan Katackevaouévo, Eva FCM,
ouvovalel v amoktnOeica eumelpio Kot TV TANPOPOPIO. GYETIKA [UE TNV EMAYOYIKN
oxéon mov VTAPYEL HETAEL TOV TOPOyOVI®OV UG oVVOETNG KoTdoTOoNS, TOV
YOPOKTNPIOTIKOV TG KOOMG KOl TOV GLVIGTOCHV 1010t TeV T¢. H avimtuén evog
FCM amottei ™ 7yvoon Ttov mpodlaypapm®v mTpoonuov Kot ueyébovg Tov

® Aev Tepiéxel KUKADPOTA
’Fault Implication Avoidance Algorithm (FIAA)
® Fuzzy Cognitive Map (FCM)
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oaAAnAemdpovo®v oyécewv. H yvoon avt) mopéyxetar apyikd omd €vov 1
TEPLOCOTEPOVS  €101KOVG  emofovteg kot  Poaciletor o€ VWOKEWWEVIKES  OVTOV
TOPUTNPNOES TV OYECEMV TOV  EVLUMAPYOLV  UETOED TOV  TAPAYOVIOV TOV
ovotuatog (Osei-Bryson, k.a. 2004). Eivol amapaitnto vo onpeEld®oovUE €0M OTL 1
evkpivela tov Pabrod cuoyéTiong dev elvar ) emBLUNTY, KOl £TGL OVOKDITTEL 1] OVAYKN
TOV TTPOGOIOPIGUOD AVTAOV TOV GYECEMV UE EVa Gapn¢ kabopiopévo tpémo. H ypnon
avVOPOTIVOV EUTEIPLOV SLOPOPOTOLEITAL OVAAOYQ LLE TNV TPUYUOTIKY] KOTAGTOCT TOV
amewoviletar (Georgopoulos, Malandraki, and Stylios, 2003).

IMa ™ d1dyveon Tov panotokov 6Tud avartuydnke 6to epyactinpld Hoc 6TV apyn
po amhkd FCM, o6mov 10 AGve eminedo avtiotorel ot 48 emhoyég TOL
gpouatoroyiov tov Kolb evd to kdtm ota técoepa pobnotakd cToul.

Apydtepa t0 poviého owtd PBeltiddnke ®ote M Agttovpyio TOv Vo pmopel va
pvOuiletar amd tov ekmoudevtn, Otav mapovoldlovior amokiicels. Ilpémer va
onuewdel €d®, o611 amokAicelg mapovcsialovtal OTOV TO CUGTNUO  JSLAYVEOCNG
epapudletar og ouddec SlOPOPETIKNAG mOATIoUIKNG Tpoédevong (Joy, Kolb, 2009),
(Ogbu, 1992). 210 véo poviélo, ypnoipuomotodviat dvo dtadoykd FCM émov 1o kbt
eninedo tov Tp®TOVL glvan dve eminedo 6to 6evTEPO. 'ETo1, Ba pmopovoe va mel Kaveic
OTL TPOKELTOL Y10 £VOL TPIUEPES TPOGAVATOMGUEVO GLUTOYES YPAPN O OTTOL GTO AV
eninedo amewkoviCovtar ot 48 emloyég TOL YPNOTN, OTO EVOLAUECO EMIMESO
ancwoviCovtar ot [Hapdyovregc MabOnoiokmg IK(XVé’CnT(ng (LAF) ka1 oto katdtepo
eninedo amewkoviCovran ta pabnotakd otvd. Kabobg ta LAF avayvopilovror evkora
OTN CULUTEPLPOPA TOL UAONTH, O EKTOUOELTNG TOL TAPATNPEL ATOKAICES TV
SYVAOGEDV TOV GLGTNUATOG OO TIG OKEG TOV TAPATNPNGELS, OVVOTOL VO LETAPAAAEL
TIG TIWEG TOV GLVOPTNCEMY UETAPOPES TOV UETACYNUATICOVV TIG TOLOTIKES GYECELS
TOV TOPUYOVIMOV TOV GUGTNUATOS OYVMOOTG GE TOCOTIKES OMOTIUNGELS QLTAOV TOV
oY£6E®V. XTO GYNUO 0VTO YpNoILonomOnke emmAéov, va dVVAIKOG KOVOVAG TOL
Hebb nov Beltidvel Ty a&lomiotio T0V GLOTHUATOS GE GNUAVTIKO ETITEDO.

To véo poviérho ektd¢ NG dvvatodttTag pLOUIoNG Tov ToPEYeEL, PeAtiooe Ko TV
amotelecpaTikdtnTo. TOV Mrebolavod diktvov. H dwomictwon avty €ywve pe oepd
TapatnpNoe®v o€ oetypa eAéyyov 107 portntav tov AI1.O.

2. AWyveO61 CVVOIICONUOTIKAOV KOTUGTAGEMY TOV YP1j6TH

Inuovtikd poA0 GTNV TPOCAPUOCTIKY] acVyypovn owackaAio dSadpapartifer Ko
YUYOAOYIKT KOTAGTOGT TOL HodNTh. LTV acVyXpovn €5 OmMOGTACE®MS JSOACKAALD,
Omov 1M amoVGiN TOV AVOPOTOV-EKTALOEVTIKOD EMTPENEL TNV OMMAELN TNG TPOGOYNG
Kol TV EAdTTOOoN G Tpoomdfetac, sivon dwaitepa ypnoun N avantuén epyaieiov
TOPAKOAOVONONG TG CLYKEVTIPMOONG TNG TPOGOYNG TOL LaONTY.

O 1pomog mov oyedialovpe kot afloAoyovpe to ovvorcOnuata Paciletar otnv
avTiAnyn mov £YOVLUE Yol TN PVLON TOV GLVOUICONUAT®V. LTV VTOAOYIGTIKN EVEVTL
Ko edwkoTepa oto effective computing 1o cuvaicOnua Oswpeitar cvyvé g éva
SPOPETIKO €100¢ TANPOPOPIG: SOKPITEG CLUTEPLPOPES 1 KATACTACELS Ol OMOies
YOPaKTNPILoVIol MG ECOOTPEPEIG EKONADGCELS TOV aTOROV. Ol GUUTEPIPOPES OVTEG,
pumopovv  va  dwPifactodv  pebodikd, ywpig oamdieleg, oamd avBpdmovg og
VIOAOYIOTIKG cvuoTiuaTe Kot avtiotpopws. Oco 1 effective computing npoxodel tnv
VIEPOYN NG AOYIKNG €Ml TOV YVOOTIKOV OCLVICTOCOV TNG  ovOpdmivng
dpaoctnpomtag, 16c0 mepiocdtepo Ba Pacileton ko Oa avamapdyer ce mALOV
axpBéotepo TpomO 10 1610 YV®GL0KO HoviElo TAnpogopiag-eneEepyaciog (Boechner
e.a. 2007). IIpoéceata €MOTNUOVIKA EVPNUOATO OEYVOLV OTL Ol GUVOLGONUATIKEG

? Learning Ability Factors (LAF)
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drataparyéc mailovv éva onuaviikd poro ot Mabnookn Zvurnepipopd LB (Damasio,
1994) tov ekmodELOUEVOD. XTO TOMEN TNG OAANAETIOPAONC aAvOPOTOV KO UXOVIG
vdpyovv mOAAEG péEBodOl Y TN PN EMKOW®Vio TV Ovo ovioTHTeV. [ va
vrapEel ovvelopopd ota IIpocapuootikd Exkmodevtikd Zvotiuato pe xpnon
Yrepuéowv (ITEXY), npénel vo Kataokevaotel pion «ciommpn emkovovioy UHeta&d
aVTOV TOV ToPoyovTev. Xe 0Tl akoAlovbel, He TOV OpO «OlOTNPN ETKOWVOVIL
EVVOEITOL 1 oLVUIGONUATIKY EMKOWVOVI KATA TNV omoic 1 GLVOGONUATIKA
KOTAoTOON  TOL  OTOHOL  gpunveveton  omd v pnyovh.  Tlopoadelypota
CLVOICONUOTIKOV KOTOOTAGE®MY TIG Omoieg &xovue apylkd epevvnoel elval 1
QTOYONTEVOT], TO AYY0G, M avnovyia kot 1 Kovpaot. And morlhovg vrootnpiletat 6Tt
av ol pNyovég umopobv va dtocOdvovtor TV cLuVoucHUATIKY KATAGTAOT TOV
aTOUOV, N O1ddpact HETAED avOPMTOL Kot UNYoVNnG UITOopEl va yivel o donsOntikn,
o OpoAn kot o amotelecpatikn (Simon A 1979), (Sloman, Croucher, 1981). T
ta [IEXY, o gvtomioudg g GLVOICONUATIKAG KOTAGTACNG TOV ekTondevopuevoL Ba
amodeyOel P OTOPAGIGTIKY] GLVIGTMOGO TG TPOCOUPUOCTIKOTNTOG.

Eivar yvootd apketd epyoleio mopakoAodOnong tov evolopEPOVTOS TOL TPOKAAEL
éva dadktvaxkd padnua M g aviog mov avtd to 100 umopel va mpokaréssl. Ot
TEPLGGOTEPOL EPEVVNTEG EGTIOCAV TNV TPOGOYN TOVS GE GULGTNUATO TOV OVOADOLV
TOVG NXOVG OV TPOKOAEL O PabNTNG Kot T0 TEPPAAAOV TOV KAOMDS KOl TNV E1KOVE TOV
poOntn. X1 cuvEreld T 0S0UEVA AVAADOVTOL Kot avoryvopiloviol cuvolcOnuotikég
Kataotdoelg ent T Pdon ovykplong He ovtiotoyyes €kdves amd 10 TPOSPATO
wapeABOV ToL podnTn.

M véa péBodoc mov avardetor oty mapdypoeo 2.2 emyepel va kotadeiEel ™
OLOYETION TNG KIVNTIKOTNTOG TOV YEPLDV TOL XPNOTH Kot TG aicOnong g aviag mov
TOV TPOKAAEL TO pAdn .

2.1.  Ta gv ypfcel povtéia avayvapLeng eIKOvas 1 Nyov

Xopupova pe ™ PrpAoypaeikr] avalnmon Kol TG YVAOGES TOV EIGNYNTOV NG
TapovGaC, 1 LEXPL CNUEPA TPOGTADELD AVIXVEVOTG TNG CLVOIGONUOTIKNG KATACTAGNG
oV ¥pNot ZAM otpiyxdnke otV avayvopion €KOVOS 1 YOV. ZTIG OVOKOIVMOELS
EPELVNTIKOV OamoTEAEGUATOV, TOV LINPEE TPOSPacT, avapépovtar péBodot yo
duyvmon cvvousOnudtov oviag, 1 £vtaong Tov eVOPEPOVTOS TOV OTOTVITOVOVTOL
670 TPOGMTO TOV ¥PNOTN. Ml GLVENG KOTAYPOPT] TNG EIKOVAG TOV YPNOTN EMTPENEL
O0TO. CLOTNUOTO OVTE va. ovoyvopilovv TG HeTOPOAEG TOL VLEICTOVTOL KATOEG
YOPOKTNPIOTIKEG YPOUUUES TOV TPOGMOTOV. TETOEG XUPUKINPIGTIKES YPOULUES €ivoe M
YPOUUY TOV XEMDV 1 TOV QPLOLDV.

To ocbomua avayvopilel otig petaforés T@V YPOUU®V ovTicToyn HETABOAN NG
cuvalcONUOTIKNG KOTAGTOONG TOv HoONTy Kot SlomIGTOVEL TNV eKONA®oN aviog
(Paiva et al., 2007). Ouv Sidney D'Mello® Art Graesser® avoyvopisov 1™
cuvalcOnuoTiKy KoTdotoon Tov podnt) TapakolovddvTag T GUVOAIKY] KOTACTOON
0V oOuaTog (Béom Kot kivnon) Katd v aAAnAeniopacn xpnot kot vog Evpuotg
Yvotuotog AwackoAiog mov ovopdleton AutoTutor. Xmn oyetikn Ompocicvon
VOKOVOONKOY  OTOTEAECUATO. TTOL  OPOPOVV T  OMOJOTIKOTNTO GLGTNUATOV
aviyvevong g emidopacng mov umopel va €xel 0 SAAOYOS GTNV GLUVALGOMUATIKNA
Katdotoon Tov pant). Avtictoyn mpoondbelo £yt Yivel Kot pe TNV ATOTOTMOOT TNG
QeoOVNG, OmoL O TOVOG, M XPOWL KOU TO AOUTA YOPOKTINPIOTIKA TNG (QOVIG
petafoiridpevo glvar dvvatd vo VTOdMA®VOLV TV ovtiotoyn UeTAfOAn TNg
ocvvalcOnpotikng  Kotdotacng tov  pobnty (Rong, and Rong). Ot lliou,
T., Anagnostopoulos, C.-N. elofiyoyav pee  ooykpion  ovo  Ta&vountodv Yo
avayvoplon covostnudtov ard eovntikd onuata. To cueTpaTe ovoyvdpPLong
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oLVOLCONUOTIKNG KOTAGTOONG KAVOLV YP1OT TEXVIKOV OVOyVMPLoNG ONUATOS Adyov,
avédivon  oNuoTog  €KOVOC  TOL  TPOCMOTOV,  OMOOOTIKES — OVOTOPOUCTAGELS
ocuvalcOnuotog, moapakolovOnon Oopdpemonsg actnudtov and dSidgopec mNYEC
TANPOQOPIOG, OAOKANPOUEVE, GULOTHUOTO OVOTAPACTACNG CLVOIGHNUATOG  amd
avaivorn kewévov kot Aowmmv mAnpogopidv (Khanchandani and Hussain, 2009).
[Mponynnke extetapévn €pevva o€ Pacikd CNTAHOTO YOXOAOYIKNAG KOl YAMGGIKNG
avaivong ocvvolcOnuatikdv kataotdoswv. Ot Cowie, Douglas-Cowie, et al. (2001)
KatéAn&av og éva vPPdKd GVOTNUO IKOVO VO ¥PNCILOTOLEL TANpOoPOpia Tov ovTAEL
amd TV €KOVO TPOCHOTMOV Kot N0 Povev. Avaeépovus axdéun to Facial Action
Coding System tov Ecman (1978) ka1 to Optimal Estimation Optical Flow tng Essa
ko Pentland (1997).

Ot péBodot avtol mapovctdlovy o GePd amd aUEIGPNTOVUEVEG AEITOVPYIKOTITEC.
Amoutodv, 1060 vAko (hardware), 660 kot Aoyiopkd (software) apketd emiPapovtikd
Y. T Agtovpyiot Tov GLGTAUATOS. Edd €VOTAGELS S10TLTMVOVTOL GYETIKA pe TV
TOAVTAOKOTNTO. TOV ONOUTNCEWV TOV TPOTEWVOUEVDV UeBOdwv. TlapdAinia, ta
EUmEPO. GLGTNUATO, GTO omoia otnpilovial, amoutohv apyKn ekmaidgvom Yo KaOe
£vaL YPNOTN OV EIGEPYETAL GTO GVGTNUA. AVTO givat amapaitnTo AdY® TV d10popdV
OV VTAPYOVV GTA YOPAUKTNPIOTIKA TOV KAOE TPOGAOTOL.

Téco ota aAlniemdpactikd cvotipate 6co kot oto [IEXY, n yopic mpoocnimon
evatévion g 00ovng kabmg kot kdbe TANpoPopia yioL TV VONTIKY GUYKEVIPW®GT GTO
pafnoloxd mepeyduevo mopovctdlel eapetikd evolapépov. [ mapddetypa,
ovvovalovtag To pabnclokd TPoPik Kot TNV €6TINGT NS TPOGOYNG TOL XPNOTN Eivat
duvatd va cuvdyovion TANPOEopieg Yo TG TPOBECELG TOL YPNOTN CYETIKA LLE TNV
emitevén podnookov otoywv. H yopic tpooniwon evatévion g 006vng xpnoyLevet
emiong og un epactikd onua yoo tnv mediated communication pe avatars 1 pe
avOpomoedng avtdvopovg mpaktopes. [lpodcpata, perétreg €doei&av OtL M yopig
TPOCNAWGN  evoTévion 1Tng o00ovng etvor petpnoun Otav  ypnoiponombodv
EYKEPOMKEG dpaoTnPlOTNTEG 1 KATAAANAEG peBodoroyieg mapakolovOnong g
kivnong tov partov. Ot peréteg avtés £dmoay VEEG evkopieg Yo tn oyediaon véwv
ELELAOV SIETIPAVELDY TOL GTNPILOVTOL GTNV AVAYVOPIGT TNG TPOCOYNS TOV XPNOTN.

H mpodtm ocvvavinon epyaciog oyetikd pe v Yopig TPOOHA®GCN EVATEVIOT TNG
006vnc ocvvnABe oto Ul 10 2010, kdAvye mowidia gpguvnTikK®V Oepdtov mov
a@opovv to Béua: mapakoAovONon Tov PAEUUOTOC, AVAAVOT TNG GLUTEPIPOPAS TOV
avOpomov pe TIc TANpoopieg amd ™ Ywpig mpooniwon evortévion g o0ovng,
TOAVLOPPIKY] OVATOPAGTACT|, OIEMIPAVELEG XPNOTN LUE YPNON NG TOPAKOAOVONGNG
oV PAEPUATOC TOVL KABMG Kol GLUTEPLPOPES OACTOONG TNG TPOCOYNG OE OEMLPAVELEG
avOpomoeddv. H eetv) (2011) cvvavinon epyaciog éxel 6tOYX0 Vo cLVEYIoEL THV
avalfTnon cLVEPYACIOV UETOED EMOTNUOVOV OTIC TTEPLOYEG TNG TAPAKOAOLONONG
avOpOTIVNG CLUTEPLPOPES, EVEVAOV JEMPAVELDV YPNOTI, TOAVYPNOTIKNG AVAAVONG
KOl TNG EMOTNUNG TOV EMKOIVOVIOV. MakporpoBeopog otdyog eival n dnuovpyio
LG 1oYVPNG OEMOTNUOVIKNG E€PEVVNTIKNG KOowdtntag mov Ba  acyoleitor e
“OANAETIOPACTIKG CLGTHHOTA EVAICONTA GTNV GLYKEVTPMOOT TNG TPOGOYNGS .

2.2. To véo mpoTEVONEVO POVTELD KATAYPUPNS TOV UVUKAUGTIKAOV KIVI|GE®V

H Sopdppwon tov onudtov g QUGLOAOYIKNG dpacTNPLOTNTAS TOV EYKEQPAAOV
Bempeiton OTL £yl YOOTIKN LOPPTN OV KOl TOPATNPNONKAY TEPLOYES YOPAKTNPIOTIKDOV
GLUYVOTNTMOV HE GLYKEKPLUEVT] KUUOTIKY] HOPQOY] GE OPIGUEVEC KOTOGTACELS 1TNG
Aertovpylag tov, Onwg eivar  Pabid cvykévipwon, N KATAcTOoT XOAAP®ONG 1| T
oTAdw TOL VITVOV. XT0 SN EVOG PLGLOAOYIKOD EYKEPAAOV, TO 0010 EVEPYOTOLEL TO
YEPL, 0V avapévovtal va mopatnpnfodv e£0poelg Kal acvvEYEEG. AVTod Tov €100VG
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01 GLUTEPLPOPEG TTapaTPOoLVTOL cLVIOWS OTav BOpLPotl TavTdg idovg mpoaoTiBevtal
oto onua (6mwg o pvikodg tpouog). H mapovsio cvyypovicuévov kot oyxeddv
neplodikmv  e€dpoemv Kol eEapeTik®v KAloemv eivor ot evoeiEelc 1010popeNG
NAEKTPIKNG OpacTNPLOTNTOG TOV EYKEPAAOD TTOL GLVIOWE EKONAMVETUL WG GTOCUOG.
IMa va peletmoovpe ) katdotaon aviag, n omoio oyetiletol 6TEVA e TIG TEPLOOOVS
EMEWYNG TTPOCOYNG Kol eKPPAleTal pe TEPLOOOVS AOPAVEING TOV Y¥ePLOD G€ (0EGg
YPOVIKEC TEPLOOOVE, YPNOLUOTOUCOUE TOV ¥POVO TOV O OPOUENC UEVEL GE &va
ewcovooTtoryeio g 006vng (pixel) Tpotov va petokivnOel o€ Eva YEITOVIKO TOV.

Yty epyooia tov Georgiou, Samaras, Germanakos x.4. (2011) e€etaleton pio
JLdKAGI0L EVIOTIGHOD TNG AMMAELNSG EVOLAPEPOVTOS otV puadnotaxn dadwacio. O
otoY0o¢ pog eivor vo avakoaAivyoope tov mbovo Pabud eEdptnong petald g
cuvasOnuotikng Katdotoong (0nmg n kovpacn, 1 ovio | 1 OTOYONTELGN) UE TNV
QLTOVOUN aVTIOPOUGT TOL VELPIKOV GUGTHLOTOS TOL EYKEPAAOV 1) omoio eKPPAleTOL
pHe TV opaoctnplotnTo ToL YXePoV. o va gpevviioovpe €va vELPIKO oMUAdL TOL
AOTEAEGLOTOG OTNV KIVNTIKOTITA TOV XEPLov Katoypdyape to Lateralized Readiness
Potentials (LRPS) méavo oe unyovikod eroio.

Ot Paulmann «ou Pell (2010) £dei&av 0Tt Ol CLVAIGONUATIKEG KOTOGTOCELS
exepaloviol KoAd Kot EMOUEVOS avayvopiloviol omd TIG EKQPACELS TOV TPOGMTOV
AOy® ToVv OTL 01 TElevTaieg eEaptdvTal otV opatotnTa Tov epedicpatoc. ‘Exovtag
o100 Vo oLAAEEoLUE Oedopéva GYETIKG HE TNV OpaoTnpldtnTa TV YEPLDV,
EMKEVIpOONKOUE OTNV SpacTnPlOTNTA TOL TOVTIKIOD TOV VTOAOYIGTH KOl TNV
napepPorn Tov mAnkTpoAoyiov. 't avTAV TNV TALLPA YPNCUOTON|CGAUE ETOLUES
ovvaptnoelg o Javascript. Tmv ouvvéysia emddEope Vo HEAETOOVUE  TIG
YPOVOGEPEG Ol OTOIEG KATOYPAPNKOV amd TNV OpacTnpldTTe. TV YEPIOV TOV
xpfoT.

"Eva [Ipocappootikd Exmaidevtikd Xoommuo pe ypnon Yrepuéowv (AEHS) pe pia
drdkacio avtod Tov TOmoL Ba eivan 6g Béom va emavacyeddlel TV TAPOLGINGT TOV
pafnuotog pe Evay tpdmo o omoiog Oa TPOcEAKHEL TNV TPOGOYT TOL ETUOPPOVUEVOL
og mepintwon mov yabel To eVOLOPEPOV TOV. AV KOl Ol EMCTNHOVES KOl Ol EPEVVITEG
€YOVV TTETVYEL TAOVGCI0, AMOTEAECUATO GTNV €EEPELVNOT TOV TPOT®V EVTOTIGHOV KoL
KATavONGoNG TOV GLVOICONUATOS TOV ETUOPPOVUEVOD (). KivoT LOTIOV, EKEPAOT|
TPOGMTOV KAT.) OKOVYETAL OKOUN amopaitnTo vo eufadivove v avayvopion Tov
CUVOGONUOTOC TOVL  EMPOPPOVUEVOL  KOTO TNV  dadkacio  empdpemong Le
npotonoplokés peBodoroyiec. Ztn PipMoypaeio pmopodv va PBpeBodv dibpopeg
pébodot yio va avayvoplotel 11 cuvalcOnUaTIK KOTAGTOOT TOV ETLUOPPOVLUEVOV
Baoilopevol Tave gite ota yoyoroyka onuato (Shen, Wang, & Shen, 2009), (Sakr,
Elhajj, & Abou-Saad Huijer, 2010), 1| otig ekppdoelg tov mpocdmov (Ko, & Sim,
2010). And 600 pog eivor yvmotd, dev LITAPYEL WOLAITEPT EPEVVNTIKY dpacTNPLOTNTA
Pog To Tapov Yo va eEgtachel pion mBavy oyéon petad g KvnTKOTNTOG TOV
YEPLOV TOV YPNOTN KOl TNG CLVALCHNUATIKNG TOV AVTIOPOONG GTO EXLUOPPOTIKO VAKO
70 07010 TOV TaPoLGLdleTal pEo® Tov Atadiktdov (onlineg). Ot vevpoPLGIOAGYOL OUMG
Oewpodv OTL M GLVOICONMUOTIKY] KATAGTAGCY, TOV VTOKEWEVOL GE GUYKEKPIUEVQ
epebdiopata deyeipel Tig eykePaAKEG Aettovpyieg KoL omd TOV GAOLO EVEPYOTOLOVVTAL
KvnTikoi vevpmvee. Tyetikn epyacio (Higashiyama, Imoto, & Tsuinashi, 2005), mov
aQopd OTNV  KWNTIKOTNTO TV Ove OKpoV Tov  odnyel o6&  KOTAGTOON
ocvvaloOnuotikng oyepong, oelyvel 0Tt cuvaucHnuata (gvydploTo, OLOETEPO KO
dvcdpecta) evog aplBpod cvppeTeXOVTOV ©TO TElpapa, emmpedonkav omd v
KvnTkomta tov dkpov. To amotehécpato Paciotnkov oTnv amoKmdkomoinom
EVIOVOV  COUOTIKOV  OpacTNpPloTTOV Omwg 10 TPEEIM0 1 MOV COUOTIKOV
dPACTNPOTNTOV OTMS TO TAVGILO TV XEPUDV.
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3. Amo0eTipro podNoLOKOV aVTIKEINEVOV & TPOGUPUOGTIKY] avdcvpon

To 1994 n Hogins kot 1 emotnuoviky opnddo e omoiag nyeito opioe g M.A.
GLALOYY TOV UTTOPEL VO GLYKPOTELTAL OO EVVOL0A0YIKG GTOLXELD, GTOYElD E£ACKNONG
kol ototyela aglohdynong ocvvbétoviag Evav eviaio pabnciakd otodyo. To Ivetitovto
Hiextpordyav katr Hiektpovikdv Mmyovikdv'® ypnotponotei évav amlovotevpévo
OplG},léll, ouue®Va, pe Tov omoio MLA. elval pia ynoetokn (q un ynelokn) ovtotnta, 1
omoia pmopet va ypnoomondet yio tnv pdbnon, 1 v eknaidevon N TV KATAPTION).
Sougpwvo pe tov Wiley (2000) to ML.A. opilovtatl ®¢ 0motocdfmote TOPO Tov Uropel
VO EMOVOYPNCLUOTOLEITOL YioL VO LTOGTNPIEEL TNV EKTOUOEVTIKY dtadikacia. g
TOPUOELYLOTO, UIKPMOV ETOVOYPTCYLOTOOVUEVOV TTOp®V B0 pumopoboe KATO0C Vo
Oewpnoet opyeio: Kewévov, Ewoévov, Hyov, Bivieo, Ilpocopoidoewv ot
Epappoywv Java

®a pmopovoape va yowpicovpe o M.A. og 600 katnyopies:

1. AvtoteA): elvon ta M.A. ekeiva To omoio, €mewdn omotelovV  pia
OAOKANPOUEVT] OVTOTNTA, OEV UTOPOVV VA KATATUNOOVV 6 [KpdTEPO TUNMLOTO Y1OTE
Ba ydoovv v pobnclokr toug atio

2. Avaypnoyomolovpeva (reusable): eivor to M.A. mov dnpovpyovvtal omd T
oLVOeoN TOAADV OLTOTEADV .0 HE OKOTMO VO ONUIOVPYNOOLV VEES EVOTNTEG
Lo GLoKoD LVAIKOD Kot VoL EEVTNPETGOVY TOAAATAOVS LoONG1KOVG GTOYOVG.

[No va pmopovv kémowa M.A. va gmavaypnoiomomBovv mpénel va givor gukoAa
evtomiowo o€ d1apopd onpeion Tov mwaykOGHIoL 10Tov.. o va emtevyBel avtd 1
TEPLYPOPT TOVG GuvodeveTol amd petadedopéva (Metadata) mov emitpémovv v
avalnon Tovg pe EEdIKELIEVE KPLTHPLAL.

Me v €£éMEN TG OOIKTLOKNG GUVOESNS TV VTOAOYIGTIKOV GLUGTNUAT®V TNV
e€amlmon Tov OOIKTOOL Kol OTIS TAEOV OMPOCITEG TEPLOYES OMOV KATOUKOOV
avOpwmot, o1 ekmadgvTIKoi TOV GTPEPOvTAL TTpog To e-learning dvvavtor TAéov va
ocuvvBétouv M.A. mapovcidoelg pe vmepuéca kot ypnon moivpécwv. Epyoieia
Zvyypa(pﬁglz mov  dtevkoAvvouy TN dwdikacio  onpovpyiog M.A.  €yovv
Kataokevaotel kot givor dwabéotpa oto dadiktvo. Avaeépovpe to LOTTI —mov
dnpovpyNONKe KoL GLUVINPEITOL GTO TAVETIGTHLO ToV Teesside ot M. Bpetavia., to
Learning Object Creator (LOC) Tool to omoio dnuovpyndnke oe ocvvepyacio Tov
[Mavemotpiov Tov Southampton kot tov LLAS Subject Centre oty M. Bpetavia kot
10 Classic RELOAD Editor 1o omoio dnpiovpynnke oto mAQic0 TOV OUOVLUOV
épyov (RELOAD project)

[Tpoxeyévov ta moapaydpeva M.A. va punv pévovv axpnctuonohlm n va €yovv
TEPLOPIGHEVT] XpNoM, Omuovpyndnkav ta anobempio to M.A. “Ta oanoBetnpo
Bpiokovtor d1domapTa 6TO S1ASIKTLO KOt 1] AVAGVPOT amd AVTE TPETEL VA Eivol 6TO
puerAov eredBepn oe kéBe oartodvia. Me avtdév tov tpdmo €va MLA. pmopet vo
ETOVOYPTCILOTOIEITOL KO VOL VOl O1UOI0YEPLOTIKO 14,

H wiomra mg snavaxpnctuonoincng15 tov M.A. é0wce agopun yuoo TV avamTuén
texvoroyiog mov Tumomotel, kataympel, Tavouel, Tapakorlovdel, agloloyel ki TEAOG
aVOCVPEL LE TPOCAPUOGTIKO TPOS Tov Ypnotn tpoémo o MLA. e 0Tl apopd
TeEAELTALN 1O10TNTO TG TPOGUPUOCTIKOTNTOG, 1] CLGYETION APEVOS TNG EKTIUNONG TOL

1% nstitute of Electrical and Electronic Engineers (IEEE)
" http://Itsc.ieee.org/wg12/files/LOM_1484 12_1_v1_Final_Draft.pdf
2 Authoring Tool
B Learning Object Repositories
14
Interoperable
r Reusability
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HaBNGLoKoD TPOPIA Kot OPETEPOV TG OUOIKAGING TPOCAUPUOCTIKNG OVAGUPGTG TOV
KatdAniov M.A., mopdyel peydAovg aplpodc oyécemv attiov-amoTteAEGHOTOS GE
TOALA OAANAETIOPOVTO EMMESD TOL OPOPOVV TOGO TNV TEPLYpAPn OGO Kol TN
Aertovpyio. Ot oyéoelg elvar omapaitnto acBevelg mpoceyyicelg TOAOTAOK®V
SLVOUIKOV — CLOTNUATOV, KOl  TPEMEL  vo.  ovTUETOmlovTiol UE  OYETIKN
ovykaToPaTikOTTa Yoo TV afePotdTNTa TOV VIEICEPYETOL GE AVTO TO EMMESO TNG
TEPLYPOAPNG. ZNUAVTIKO oTorelo yw tnv emovaypnoponoinon tov M.A. givor n
TOVTOTOINGCT,  TOLG HE  xPpNomn  OlEebvdg  omodeKT®V  TPOTLM®V.  ZNUEPU,
YPNOUOTOOVVTAL TPOTUTOL UETAOEOOUEVOV M.A.* pue t Pondewn TV omoiwv
tavtomotovvton T M.A. Meydin duadoon éxovv ta LOM tng IEEE, aAld kou ta
DCIM Dublin Core Initiative . Apgdtepa mepthappdavoviorl ota gyyepidic SCORM
17 mov nepopPévovy kat GAka tumomompéve, petadedopéva yio MLA. H Emrpory
[Ipotomwv yia tig Teyvoroyieg g Ma@ﬁcamglg ¢ IEEE.

Mo emikpatovoa avtidnyn 0éker ™ onpovpyio Baoewv petadedopévav yio M.A.
0T0 OTTo1l0L 0 ONOVPYAC KABe MLA. avaTpEYEL Y10 VO SOVEIGTEL KO YPTCLUOTOUCEL TO
uetadedopéva mov exkepdlovv to M.A. Téroeg Paoelg ivar 1 WISC — online tov
novemiotiov Tov Wisconsin, to MERLOT -- Multimedia Educational Resource for
Online Learning and Teaching, to North Carolina Learning Object Repository otig
H.IT.A., to eduSource otov Kavadd kot to Evponaiké MACE project.

4, IpocapposTIK) TOPOLVGiNGT TOV poOpETOG HE pion diktowv Petri

g (o pon SOKTIKOV EVOTNTMV TOV TPOSAPUOLETUL OTIC LoONGLOKEG 1O10UTEPOTNTES
KO OVAYKES TOL YPNOTH, TO Habnclokd Tov TPoeid Kabopilel 1000 TO MEPLEXOUEVO,
060 Kot Tov TpoOmo mapovcioonsg. To pabnoiakd 6TuA, 10 Yvooiokd vrofadpo, kot to
evolapépov Tov pantm elvar kKabopiotikol mopdyovieg yw T SpHpworn g
emopevng evotrag mov 1o IIEXY 6Oa moapovoidost otov podnty. Mo dwdikacio
TPOCUPUOCTIKNG OlaXEIPIong TOV HOONGLOKOD TEPLEYOUEVOL TPOTEIVEL TN YPNOM
dwctvov Petri (Georgiou, 2011).

‘Eva diktvo Petri sivar pia ypa@iotikn Kot padnuotikny eptypaen pog dodtkooiog,
KOTAAANAT Y10 VO, LOVTELOTIOMGEL GuoThpaTa cuvdtayeipiong topwv. Ta diktvo Petri
gtval Vo avanTvén oo TIg apyES TG dekaetiog Tov 1960, 6tav o Carl Adam Petri ta
elonyaye. 'Htav n wpdtn @opd mov mfpe popen pio yevikn Oewpio yioo dakprtd
nopariinio cvotnuata. Iotopikd, ta diktva Petri élkovv v mpoélevor| Tovg omod
mv dumloupatikny egpyacio tov Carl Adam Petri mov katatédnke to 1962 ot
dvowopadnpatikny Tyokn tov ITolvteyveiov tov Darmstadt ot I'eppovia. Apydtepa
1N Bewpio tedetomomOnke Ko exonpomodnke amd tov Holt.

H yAdooa amoterel pio yevikevon g Bempiog tov avtopdtov vad v Evvoln 0Tt
umopel vo ekepdoet TNy Bewpio yeyovoTmv mov cuvipéyovv. Ao tote ta diktva Petri
&xouv efelybel o €évo TOAAG VTOGYOUEVO €PYOAEID Yo TNV TEPLYPAPT KO TNV
avéivon cvomnuatov enegepyaciog mAnpogopiag to omoia yoapaktnpilovior ¢
CLVTPEYOVTO, OGVYYPOVA, KOTAVEUNUEVA, TOPOAANAQ, L] VIETEPLIVIOTIKA Koum
otoyootikd. Emmiéov, omwe e€nyei o Murata (1989), and ™ otiyun mov ta diktva
Petri eivon éva ypagikd epyodeio, pmopovv va ypnoyomombodv cav Eva Bononuo
OMTIKNG EMKOWVOVIRG OT®S avtioTory o ypnoorotodvtat ta daypdupoto pong (flow
charts), ta oynuatwcd dwaypappata (block diagrams) kot ta diktva (networks).

16 Learning Object Metadata (LOM)
7 Sharable Content Object Reference Model
1 Learning Technologies Standard Committee

SECTION A: theoretical papers, original research and scientific articles
763



6" International Conference in Open & Distance Learning - November 2011, Loutraki, Greece - PROCEEDINGS

Ta Petri  diktva  éyovv mpotabel oe mowkileg eeoppoyéc. Mmopodv  va
YPNOLOTOMNB0HV GE OTOLONTOTE TEPLOYN TOV EMGTNTOV 1 GVGTNO TO OTO{0 YiveTal
Vo TEPLYPOUPEL YPOuPIKA (OTTMC TO SLOyPAUATO PONG N YK VoL KOADWYOUY TNV OVAYKN
va PBpebel tpoOTOC amewodVIoNg TOPAAANA®Y 1 CUVTPEXOVTIOV EVEPYEIDV). AV Kol
umopel va Bpebel pia peydin mocoOtNTa EPAPUOYDY TOVG, LOVO EAAYLOTEG TPOSTADEIEG
&yovv mpaypoatonombel péxpt topa oe epappoyés Ipocsappoostikng Mabnong péocw
Awdiktoov (Web-based adaptive learning). Ilpotomopiaxn epyocio pmopei va
BewpnOei avt tov Gao and Dew (2007) otnv omoia ot cuyypageig mpoteivovy pia
TPOGEYYIoN UHE TN ¥PHoN vyniod emmédov Eyypoua ypovikd Petri diktvo yio va.
TPOCOMGOLY  KATOWOL  EMMEOOV  TPOCAPUOYN YO JLOPOPETIKOVS YPNOTES Kot
nabnolakég dpaotnplotntes. Me évav mapopoto tpoémo ot Gao, Zhang, Wells, and
Hawryszkiewycz (2008) mpotevav pio mpocéyyion pe vyniol emmédov diktvo Petri
YOl VO TPOGOMOOLV KATO0V €100V TPOCAPHOYN YO LOONOOKES dPOGTNPLOTNTEG.
‘Edwvov  mapoadeiypato eved mopdAinio eEnyovoav  TpOTOLS Yoo Vo, yivovtav
KOTOVONTEG Ol 00NYieg mposapuoyns. An’ 6co eipacte oe Béon va yvopilovue ta
diktvo Petri dev €yovv péxpt otyung epappoobel ota XZvotiuoata Aoyeipiong
Mabnong (Learning Management Systems - LMS) yia mapovcioon tpocapprostikon
nepleyopévon pabnuoatog.

Topeova pe v mpotevouevn uédodo, eéetdletan to didvocpa Bécemg X € R", (n 1o
GUVOAO TOV YOPOKTNPIOTIKOV TOL pobntr) Tov pobnolokov mpoeil kol amd v
apykn dlemedvelo Evopéng tov pobnuotoc, emiléyetatl pio omd TIc N SPOPETIKES
oLVOEGEIS TOPOVGIAOTG TOV AVTIGTOLYOVV. X1 GLVEXELN aSloAoyeiTol 1 amoktnOeica
YVOOT Kol EQOGOV EIVOL IKOVOTOMTIKY] O EAEYYOG LETAPEPETOL GTNV EMOUEVT] EVOTNTA.
Ye O0QOpETIK TEPIMTMOT O €AEYXOC EMOTPEPEL GTNV €VOTNTO 7OV dgv £Yve
KOVOTIOMTIKGL  KOTAVONTH, OAAG M mopovcioor yivetoar pE TN OEMEAVEIL TOV
avtioToryel oto KOTd PETPO TANGLESTEPO OAVLGLO TOL pobnclokoy mpoeil. Me
avTdV TOV TPOTO TO GVCTNUO GE KOopio TePinT®mon dev mopovctdlel EVVoleg pe tov
010 tpoémo, oKOpo Kol OV TPOKELTOL Yo s'vvmapg OV OVTIGTOWOLV oIV 11

EVVOLO0AOYIKT] EVOTNTAL. ()
(0.00
Y TIr. YTr. VTr. YTr.
D~i’; T D.i D,_Iﬂ
P- EJ‘ " > g\
Y 5

e P

Y10 oo TOPICTOTOL Lo 0101)(810’?8& dopn tov Tpocopoiwth P-timed Petri

Ewdwkd ta p-timed diktva Petri, dia0étouv oe kdbe Kopver] Tov SIKTLOL ¥POVIKOVG
neploptopoVc. 'Eva poptio dev amooTEAAETOL GTNV TPOCGKEILEVT] KOPLOT TPV TEPACEL
0 eMdyotog mpokabopiopévog ypovog, N av e€aviinbel o péyiotog ypoévog. Xnv
ePIMTOON TOV EWKOVILOUEVOL TPOGOUOIMTN TAL XPOVIKA Oplo. 6e KkABe KOopLET|
Slpope®VOVTOL OLVOLIKA, AapPavovtag Loy Tovg ¥POVovg ekpabnong tGGo Tov
0100 TV eKTOOEVOUEVOL GE AAAEG KOPLPEG TOVL OIKTOHOV, OGO Kol TOLG YPOVOLS
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AV ekmadevdpevov otig id1eg kopveés. To mpotewvouevo diktvo Petri pe avtov
TOV TPOTO GYEdI0ONG TAPOVGIALEL XUPAKTIPLOTIKA EUTEIPOV GUGTNHHOTOC.
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