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Mo o1 ektadevtikoi MpowTofadpiag avripetowilovy Ta ¥neukd Madnecroka
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Abstract
Nowadays, education needs to redefine its role and adapt to the developments and
challenges of our time. More and more teachers are using Digital Learning Objects
(DLOs) that can support the teaching of Science and facilitate the understanding of
concepts and phenomena by providing students with the opportunity to interact with
them. At the same time, students can choose from a variety of DLOs the ones which
best meet their learning needs.
Interactive DLOs help foster critical and mathematical thinking, adopt problem-
solving strategies, and construct knowledge through active learning, promoting
higher-level skills. What is more, they are an incentive for teachers to overcome their
potential inhibitions against technological development and adopt alternative teaching
methods. However, DLOs are only tools, and the selection of the most appropriate
one for each occasion is left to the judgment of well-qualified teachers.
The bibliographic research rendered numerous international references to the benefits
and the dynamic status of the DLOs. However, although the educational use of ICT in
general is widely discussed in the Greek bibliography, no reference is made to the
attitudes of Primary Teachers towards DLOs, while the use of the Greek National
Repository of DLOs, Photodendro is treated with distrust.
The present paper aims at presenting and discussing the findings of an explanatory
mixed methods study examining the attitudes of primary school Science teachers
towards the use of Digital Learning Objects (DLOs), namely self-contained and
reusable digital entities which can be employed for teaching and learning.
More specifically, the following questions are investigated:

1. Which factors shape teachers' attitudes toward DLOs?
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2. How are the attitudes of primary school Science teachers influenced by gender,
age, educational background, teaching experience, training, school settings,
grade, number of students per classroom and technological equipment?

3. Which factors lead to the willingness to use the DLOs in the Photodendro
repository in Science teaching?

4. In what way is the teachers’ willingness to use the DLOs in the Photodendro
repository for Science teaching influenced by gender, age, educational
background, teaching experience, training, school settings, grade, number of
students per classroom and technological equipment and their attitudes towards
DLOs in general?

5. Which teacher attitudes towards the DLOs in the Photodendro repository
compose the picture of their generalized refusal to use them?

More specifically, the significant role that B-Level teacher training in ICT, as well as
the classroom environment, play in the development of positive attitudes towards
DLOs for Science Education is demonstrated through quantitative analysis, while
qualitative analysis has been employed to explore teachers’ commonly negative
attitudes towards Photodentro, that is, the Greek National Learning Object Repository.
As illustrated in their responses, teachers’ refusal to use Photodendro is due to the lack
of teaching time for implementing alternative teaching methods that are enriched with
DLOs, as well as due to the maze-like design of the repository, which discourages
inexperienced users. In addition, teachers highlight various unsatisfactory technical
characteristics of DLOs, the non-functional classification of DLOs in the repository
and the incompatibility between the aims of authors and those of users. As teachers
report, the factors discouraging them from employing Photodentro also include the
significant lack of technical equipment at schools, which prevents them from engaging
with digital teaching tools. Finally, the paper makes the case that there is an urgent
need for further exploration of teachers’ attitudes towards DLOs aiming, above all, at
improving the quality of the education provided at schools.

Keywords
Digital Learning Objects, teachers’ attitudes, Photodentro, Natural Sciences.

Hepitnyn

2T UEPEC HOG, T EKTOIOELOT EMAVOTPOGOIOPILEL TOV POAO TNG AKOAOVODVTOG TIg
e€elielc Ko TG TPOKANCELG TOV Kop®V. ZTNV Topovca HeAET avalntodvror Kot
avaidovral, pe ™ Pondelo Tov EXEENYNUATIKOD EPEVVNTIKOD GXESLOGHOV, Ol GTACELS
tov ektoadeutikov [pwtopdduag Exnaidevong mov diddokovv duowkég Emotpeg
(®E) oc mpog ™ ypnon Ynowkov Mabnowokodv Aviikeévov (PMA), dnladn
OVTOVOUWY KOL ETOVOYPHOYUOTOMTIUDY LUOVAIWY WHPLAKOD DAKOD OV UTOPOVY VA
a&iomonBodv yia t ddackalio kor T puadnon. Kotadeuvoetol, HEGHO TOGOTIKAOV
avoADGEDY, O ONUAVTIKOG pOAog TNg empdpowong B’ emmédov ko g TaENG
SB00KOMOG TOV EKTAUOEVLTIKOV OTN Sopudpewon OeTikdv otdoemv amévavtt oto
YMA yio 11c Pvowég Emompec, eved emyeipeitor 1 aviAvon g YEVIKELUEVNG
GpVNONG TV EKTOUOEVTIKAOV OTEVOVTL 6TO €0VIKO amofetnplo yneokov LALKOD,
Ddw1odevipo, akorovdavtag mototikr pebodoroyia. Omwg Swpaiverar omd Tig
OTOVINGCELS TOV EKTALOEVTIKOV 1 Gpvnor xpnomng tov Pwtddevipov o@eiletol €
EMeyn S100KTIKOD ¥POVOL Yo LAOTOINGT EVOALOKTIKOV HOPPAV OdacKaAlng
gumhovticpévev pe PMA, kabodg kol ot Sadaimon popen tov amobetnpiov To
omoio amoBappvvel un Eumelpovg ypnoteg. Emmiéov, datummvovtal andyelg yio un
TKOVOTIONTIKG TEXVIKA YopoKTNPIoTIKE Tov YMA, un Aettovpyikr Ta&vOuncn tovg,
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kaOdc kol ywoo acvpufatdmnTo oTOYOV dNUIOVPYDV Kor ypnot®dv. Emiong, g
amoBappuvTtikdg Tapdyovtag ypong tov DoTOIEVTPOL, AVIPEPOVTOL Ol CTLLOVTIKEG
elelyelg o TeQVOAOYIKO £EOMAMOUO TV GYOMKOV HOVAd®V, YEYOVOS TTOV OMOTPEMEL
oo TNV eVaoyOANon He ynoelokd péca dwwackariog. Emmnpdcdeta, emonpaiveral 1
aVOYKOLOTNTO Y10, TEPULTEP® OIEPEHVIOT TOV GTAGENDV TV EKTOUIOEVTIKOV OTEVAVTL
oto YMA pe o16y0, mévta, tn PeAtioon g Tol0TNTOG TNE TUPEXOUEVNC EKTAIOEVONC.

AéEarc-Kherona
Ynoewkd Mabnolokd Avtikeipeva, otdoelg ekmadeutikov, Pwtodevipo, Duoikég
Emotpuec.

Ewoyoywd ctoygia

H teyvoloyikn mpdodog Tmv tedevtaimy €TdV Kot 1 duvaptkn eEEMEN kot eEamiwon
TOV SLdIKTOOL KOTECTNOE TOV SLUUOIPAGHO TANPOPOPLOV dtodikacio. EOKOAN Kol
apeon. Toavtdypova, 1M avoyKowdOTNT TANPOLS TEPLYPOPNES KOl OVAPOPAES TV
YOPOKTNPIOTIKAOV YVOPIGUATOV TOV TANPOPOPIOV TOL OOKLVOUVTOL OlOPOIVETOL
EexdBopo wote kabe evOlopepOpeEVOS Vo evTomilel KOl Vo XPNOLULOTOlEL TNV
KATAAANAN TANpoopia Yo kKabe mepioTaom, Ol LOVo TpokeEVOL va, avénbdei n aio
™mg pnadnong (Wiley, 2000; Sinclair, Joy, Yau & Hagan, 2013, p. 179) aAAd kot yio va,
HElOEl T0 KOGTOG MaPUy®YNG VE®V, TaPERPEPDV, ynelakdv topwv (Moise, Ally &
Spencer, 2005, p. 143).

H moapovca perétn avalntd kot ovoAddel TG OTAGES TOV  EKTOOEVTIKOV
IIpwtofaduog (ITE 70) mov diwddokovv Puocikég Emotipes (PE) wg mpog t xprion
tov Mafnolokov Avtikelpévov (MA) ta onoia evtoniCovtol oto EOviké AmoBetiplo
dotodevipo (http://photodentro.edu.gr/aggregator/). Idwitepn éppaocn diveror otnv
avalnon Tov Topaydvieov Tov emNpedlovv TV Kpion TOV EKTOUSELTIKOV Y1
emAoOYN TOV KataAAnAotepwv MA amd ekeivo mov €yovv dnpovpynbei yw tnv
vroompiEn g Merétng IepiPdArovrog, g Iewypapiog kot g Pvokng oty
Ipwtofadue Exraidevon.

Ta MoBnowkd Avtikeipeva, 0mwg opilovtar €d®, yopaktnpilovior emmAéov g
Pnoewkd (PMA), kabdg propodv va dnpovpyndodv kot vo Siapotpactody HEGH TOL
Awdiktoov. H ypiomn tovg oty ekmandevtikny dtadikocio o@eilel va vAOTOEITAL [UE
TOKIAOVG TPOTOVG MGTE VO GUUPALEL TNV KAAMEPYELR TNG EVEPYOVG EUTAOKNG GAAL
Kot Tng depehivnong Kot ovakdAvyn g yvoong Le Baon tov Tpoconikd pubud kabe
pobnt (Smith, 2004, p. 2) akolovbdvTog cUYXPOVES SIOOKTIKES TPOCEYYIGELS.

H d1ebvig exmadevtiky] kowodTTa, OmOG SoQaiveTor amd TV avaoKOTNoN NG
oyxetikng Piproypaeiog tov mediov, avayvopilelt Ta o@EAN Kol Tn SLVOIKN TNg
oyxedlaong, g ypNons Kobmdg kor NG a&loAdYNoNG EMAVOYPNCLOTOMCIUOV
avolkT®V ekmoidentikdv Topwv (Schibeci, Lake, Phillips, Lowe, Cummings & Miller,
2008; Janson & Janson, 2009; Cechinel, Sanchez-Alonso & Garcia-Barriocanal, 2011;
Pérez-Lezama, Sanchez & Cervantes, 2011; del Moral, Cernea & Villalustre, 2013).
Opoimg, otV EAANVIKY] TPOYUATIKOTNTO, Ol 6TOYOL TNG eKmaidevong evappovilovrol
pe tig egelielg ko Tig emTayés TOV Koupdv pe To amobetipio Pwtddevipo va
emkoponoleitor kor va mpowbet ™ ypion YMA oy Ilpotofdduio Ko
Agvtepofadna Exnaidevon. Ztn obyypovn einvikn BifAoypaeio Bpédniay apretég
AVOPOPEG CYETIKA LE TIG OTAGELS TOV EKTOIOEVTIKOV OA®V ToV Pobuidmv amévavtt
otig Teyvoroyieg ITAnpogopiag ko Emkowwviag (TIIE) kot v oa&lomoinon tovg
otV eknaidevtikn dwadikacio (Kalogiannakis, 2010; Zaranis & Kalogiannakis, 2012a;
2012b TTeopotloyrov & Toradomovriov, 2013; Kamvidtng, Apyvpdxng, Kotcolidng,
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Nakn, Aovliva, Avdpeaddkn & TLoptln, 2013; Zapdvng, Owovopidng &
Awopdakng, 2014; Poihoc & IMapaockevag, 2014; T'epovkn, 2014; Biroding, 2014;
Bitovng, 2015; Kéung, Toovpdnn, AaBidag & Zayovpag, 2015; Zdya, Mdaveong &
Kopdaxkn, 2016; Oowpadne, 2017; Kotmg & IloAitng, 2017), wotdéco dev
EVTOTIOTNKAV AVOPOPES Y10 TIG OTACELS TOV EKTOOEVTIK®V OmEVaVTL 0T Xpnon YMA.
Me Bdon 1o Topamdve oTorxeio. TPOEKLYE TO eVOPEPOV va avadelyfovv ot
mapayovieg mov ennpedlovv TG otdoelg tov ekmadevtikov IIE 70 anévavtt ota
YMA ko om o€ gkeiva mov Exouvv dnpovpyndel yio v vmootpién g didackaiiog
tov OE kot prho&evodvtarl 6to Dmtddevipo to onuavtikotepo amobetipto PMA ot
GUYYPOVI EAANVIKT] EKTOLOEVTIKT| TPOYLATIKOTITO.

OzpnTIK6 TAOiCLO

Xpnowomnoinon Tov Madnoclok®dv AvTikelpévov

2TIC HEPEC MaG, 1) EKTOidELOT 0EIOTTOLEL Y10 TNV TPAYUATOOT TOV GTOY®V TNG OAOEVQ,
Kol TEPIOCOTEPA TEXVOLOYIKA HEGH, OTOLEI0 OV BEl OAOEVA Kol MEPIGCOTEPOVG
EKTOOEVTIKOVG OTNV EMUOPPMOOT U 6TOYXO TNV madaymykn a&loroinon towv TIIE
Kot TV avoPaden tov  ekmoidevTikoy Tovg £pyov. I[loAhol exkmondevtikoi
emNTAOVTOG VO EAAYLOTOTTOWCOVY TIG SuoKOAleg ot ddackario Twv OE aAdd kot vo
SLEVKOADVOVV TNV KOTOVONOT PUGIKAV QPUIVOUEV®V, YPTCLUOTOI00V AOYIGUIKG TO.
omoiol UTOPOLV VO GLUVOPGAIOLY TNV ETIALGT TPOPANUATOV, VO LLOVIEAOTOGOVV
£VVOIEG KOL VO, OTITIKOTIOWGOVY (QUVOLEVO, ENLTPETOVTOG TN dtddpaon pe avtd (da
Silva, Guaitaloni, Goncalves, da Silva, Viana & Leal, 2015, p. 1; Budpa, Movldkng,
& Kodloyavvakng, 2014; Buopa, Movlakng, & Karoywavvaikng, 2018). Tavtoypova,
HaONTEG pE SLOPOPETIKEG EKTOIOEVTIKEG AVAYKEG UTOPOVV va eMAEEOVV OVAIEST O
mnBopa PMA ekeiva mov Ba evioydcouv tn PeAETN TOVG GTO GTiTL, 1 ekelva mov Ba
KOVOTTOMGOLV TV TEPLEPYELL TOVS Y1 KATOL0 EVVOLL 1] OVOLLEVO ATd TOV YDPO TOV
DE.

Ta Swdpactikd YMA «kepdilovv dapkadg £€dapog eEoutiog TV TOAAATAGDY
ONUEWTIKOV TPOT®V TOPOLCIOCNG TOV EVVOUDV TIC ONOIEG TPOYLOTEDOVTOL,
YEQUPAOVOVTOG OTOTELECHOTIKO TPOUTAPYOVOES OVTIMAYELS TOV UaONTOV pe VEES
(Wibowo, et al., 2017, p. 640). ITapaAinia, pe T xPNoN KATAAANA®Y EKTOIOEVTIKOV
cevaplov emTpémovy TV avAANyn Tpwtofoviidv omd TV TAEVPA TV UaONTOV,
av&avovtag To Kivntpod TOVLG Yo EVEPYO E€VOCYOANGCT HE TNV VIO HEAETN évvola 1)
Qowvopevo, kadiotdvtag Toug kavovg va. pabaivouy pdévot tovg o 6moto. Pabuida ki
av Bpiokovtar (Alvarenga, Ginestie & Brandt-Pomares, 2017). Q¢ ek tobdtov, ta
YMA coppdAlovv otnv KOAMEPYEWD TNG KPLTIKNG Ko LOONUOTIKNG OKEWYNG, OTNV
viohétnon oTpatyIKOV enilvong TPoPANUAT®V Kol 6TV OIKOGOUNGT YVAOOTG LECH
gvepyolg pabnong, Eemepvaviog yopmAotepov  emmédov  defdtnTeg  OmMMG
OTTOLVILOVELGT], KATOVONOT KOl EPOPUOYN KOl TPOAYOVIONS LYNAOTEPOL ETTEIOV
de€1otnteg 6mMG avalvon, a&loldynon kot dnuovpyio (Janson & Janson, 2009).

H ypnon YMA kataypdeetal ¢ emOEEANG Kol Y10 TOVG EKTAUOELTIKODES 01 0moiol
aropacifovv va evtdEouv T ¥pnom Tovg ot SWoKTIKN TPdsn. TOHeovE LE TOVg
Janson & Janson (2009) xor Arslan & Saltan (2010) o YMA givan kavd vo
00NyNoovy G€ VLTEPPOOT TEYVOAOYIKDV EVOOLNOUMV TOV EKTOOEVLTIKMDV, VO,
appAOVOLV VTIGTAGELS TOVG GE KOVOTOLES SPAGELG KOL VO EVIGYVGOVV EVOAAUKTIKEG
poppég ddackaliog ol omoieg eivar mbavod va Egovv Betikn emidpacn oe 0AOKANPN TN
GYOMKT Hovada.

Qo61600, 00 PMA 0mtd pévo toug 6gv umopovv va oAhaEovy ) pabnctokn dredtkoocia.
OvcwioTikd  amoteAoVv  gpyoAeion Ta. omoiol  YPMNOLOTOOLVTOL O  GVOVOET
EKTOdEVTIKA TEPIPAALOVTA EEVTNPETOVTAG SPOPETIKEG EKTALOEVTIKES avayKkes. [l
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oV A0Y0 0wTd KpiveTan 110{TEPO ONUOVTIKT 1) amdpact YOp® amd to mowo YMA Oa
ypnowomomBei ke @opd kat pe wowov Tpdmo, mopd o PMA avtd kad’ avto (Kay
& Knaack, 2009, p. 161), andéeacn m omoio emapictar otv Kpion KoAG
kotoptiopévey ekmadsvtikav (Alvarenga, Ginestie & Brandt-Pomares, 2017, p.
1997).

H ypiion YMA oty eAMVIKN] €KTOIOEVTIKY TPAYHOTIKOTNTO avTIipneTomileton pe
LEl®pEVO evOlapEPOV Kol ekppaletor pe pio didyvtn aicbnon dvoapéokelag 1 Kot
apvnon mpog awtd. H yprion toug mpookpodel e «mapadoctokd sumddion kadmg Kot
OGNV EMIGTNUOAOYIKT] GUYYXVOT OV SNUIOVPYEITAL 0O TNV EUTAOKT 6T dnuovpyia
tov YMA moAGV eWOKOV om0 OlQOPETIKEG EMOTNUOVIKEG TEPLOYES, EVA
TaVTOYpOVa Tapatnpeitol acvpufatdmra otdywv dnpovpydv Kot ypnotodv (Papdvng,
2015, o. 53-54) gvioyboviag £T0L TN GUYYVON TOV EKTALSEVTIKOV. MolovoTt To Néa
IMotika TIpoypdupoato Emovdodv 1660 Y 11 PE, 600 kar yio ) Tewypoeio
ewoayovv 115 TIE ©¢ avamdcmacto Tunua g Olopopomompévng ddackaiiog
(IMaxiton, x.G., 2015, o. 138; KAwvdapn, Mavdpikag, Kapoaumdtoo, Xoikiong,
Meriota & TCovpa, 2015), o d6ToyUdE TOV EKTOIOEVTIKAOV OTEVAVIL OTNV
a&lonoinon YMA eivar gpoovig.

Ao v TAevpd oL T0 EAMMNVIKO YTovpyeio [Taudeiog e&glicoet To KeVIPIKO £pyo TOD
2010-2015: « Pnoproxo Zyoleio Iy  emyepdvtag 10 « Phoioxo Xyoleio 1l Enéxtaon
xou A&iomoinon e Pngioxne Exraidevtixns [TAotpopuag, twv Aradpootikdv Bifliov
ka1 100 Amobetnpiov Mabnoiaxwv Avukeiuévwvy TO OMOI0  OVOUEVETOL VO
oAokANpwBel tov ZemtéuPpro tov 2019 (Meydhov & Koxiapdvng, 2018). Zto
m\aiclo avtd To PMA o@eilovv va vTootnpilovy Gageig EKTOEVTIKOVG GTOXOVG, VO
glval ETAVOYPNCLOTOMGILE GE SLUPOPETIKA TAOIGLO Kot Yl S1épOpovG GKOTOVG, VoL
glvar ovtovopa, copPatd pe ta ATTE ko eEledBepa TpocPacipa HECH TOL S101IKTVOV
(Megalou & Kaklamanis, 2014).

Mdhoto, ot 300 POCIKEG GUVIGTMOEG ONUOVPYING TOVG, TO TEPLEXOUEVO Kol TO.
petadedopéva, ovuPdiiovy oty kKatevBuvon NG OMOTAG  EMAOYNG  TOL
KataAAnAotepov YMA yia TOV €KACTOTE YPNOTY KOL TN GUYKEKPLUEVT] EKTOSEVTIKN
ovykvpia. To mepieydpevo mepthapPdver 6ha ta otoyyeio mov Ba emTpéyovv v
eEepevdvnon, v emhoyn, v eEatopikevon evog YMA Bdoetl tov avayk®v Tov
xpromn (TCwoyidvvng, 2017; Jimoyiannis, et al., 2013; Moisey, Ally & Spencer,
2006), eved ta petadedopévo, eivor OAa ekeiva o oToygion mOV SlEvKOADVOVY TNV
avalnmnon kot emavoypnoponoinon evog YMA, dwoceorilovtag, mapdriinia, tnv
TPOCAPLOCTIKOTNTO. Kal enektactudtntd tov (Lehman, 2007; TCpoyidvvrg, 2017) og
dapopetikd cuotpate niektpovikng nabnong, LMS (Learning Management System)
géumnpetdvrag tn obyypovn 1 acvyypovn uadbnon (Gulzar & Leema, 2015).

Baocwka yopoxtnpiotikd Tov Modnclokdv AVTIKENEVOY

O 6pog Mafnoakd Avtikeipevo (MA) (Learning Objects, LOS) gpoaviotnke to 1994
Kot 1 dnpuovpyia Tov anodidetar otov Wayne Hodgins. "Extote éxovv amodobei mépa
nmoloi opiopoi (Gibbons, Nelson & Richards, 2002, p. 27; Hannafin, Hill &
McCarthy, 2002; Sosteric & Jesemeiner, 2002; IEEE, 2002; Sicilia & Garcia, 2003;
Ally, 2004, p. 87; Downes, 2004; Friesen, 2004; Smith, 2004) dAlote svpeic,
OVOQEPOLEVOL OE «OTOLOVONTOTE WHPIOKO TOPO UTOPEL Vo ypnoiuomondei yio.
exmordevtikovg Adyovgy (Wiley, 2000 p. 23) kot GAlote TEPIOGOTEPO OTOYXELUEVOL,
€XOVTOG OUMG OAOL KOO KOWA YOPOKTNPIOTIKE Ta omoia €6TIAlovV GTOV TPOTO
dnpovpyiag, yprong kot amofnikevong Twv Topwv avtdv (Smith, 2004, p. 1) ta onoia
ovvoyilovral otov ITivaka 1 mov axoAovOei.
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MMivaxag 1 Baowd yopaktnpiotikd Ynotakdv Madncakdv Aviikelévav

Eravaypnowornoinon
(Reusability)

AtadertovpyixotnTa
(Interoperability)

IlpocapuocrikotyTa
(Adaptability)

AvOexTikoTyTa
(Durability)

IlpocPaciuotyza
(Accessibility)

AvalvTikoTTa
(Granularity)

Avaxalvyornyro
(Discoverability)

Awayeipioporyro
(Manageability)

Hapaywyikoryra
(Generativity)
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Tleprypaget T dvvatdotnta tov YMA vo propodv va ypnoyorombovy ce
Swpopetikd mhaiow (Polsani, 2003; Elliott & Sweeney, 2008). H
KataAANAOT T €vOog WYMA efaptdtor amd Tov YpNoTn Kol TIG OTOLTHOELG
tov (Sinclair et al., 2013, p. 4).

To «mapddo&o g Enavaypnoiponoinong» (Wiley, 2004) avagépet 6Tt 660
TEPLOGOTEPO GUVOETO Kot pOPTOUEVO e dedopéva etvar Eva YMA, 1660 To
OTTOTEAECLATIKO €ival 0T SACKAALN, EVED TONTOYPOVO TOGO GVGKOAEDEL I
EMOVAYPNGYLOTOINGT TOV GE SLOPOPETIKA EKTOUOEVTIKA TAaicto. EmumAéov,
o pkpd YMA givor pev emovoypnoLLOTOUOLL0. E0KOAN, OUMG OTOLTOVY
TEPLOGOTEPN OVOPOTIVY TaPEUPACT TPOKEWEVOL Vo xpnotpomombolv og
Sopopetikd Thaioio (Polsani, 2003).

[Meprypaoet v wavomta evog YMA va avarticeetat o éva tepipdiiov
Kot vo ypnolonoteitoar og va GAlo, xopig va amarteital vo dnpovpyndei
and v apyf (Gulzar & Leema, 2015, p. 73). Me G\ Adyw, 0
FAPAKTNPLOTIKO aVTO avapépetar oty wavotta Tov YMA va Aettovpyel
o€ OPOPETIKEG GUOKEVES, HE OLPOPETIKA AELTOVPYIKG GLOTHUOTO KoL
@vAopetpntég (Sinclair et al., 2013 oto INkaptlovikac, 2017, c. 10).
Avagépetor oty ovotnta tov YMA vo npocappdlovior 6Tig SdaKTIKEG
OVAYKEG KO OTO OOAKTIKO TANIGLO, COLPOVO LE TOVG GTOYOVG TOV £XOVV
tefel ko Tig pabnolakés ovaykeg tov ypnot (Sinclair et al., 2013 oto
I'captlovikag, 2017, o. 11).

‘Eykertar ot duvatdtnta tov YMA va aviéxel oTig S10popeg TeXVOrOYIKES

avaPabpioeis kot va akorovdel Tig eEehilelg ywpic Waitepo kOGTOG Yo TOV
dnuovpyd tov (Sinclair et al., 2013 oto I'kaptlovikag, 2007 o. 10).
Ileprypdoper mv woavomta tov YMA va evtomilovton kou va yivovtou
g0Kkola TmpPooPdacilo  amd OTOOVONTOTE, OMOVONTMOTE KL OV  &ivol
OVOPTNHEVA, YGPT OTO LETOOESOUEVO TO OTOI0L TO. GLVOOEVLOVY KAOMG Kot
OTOV TPOTO [E TOV 0moio cvvtdocovtor Kot eEacpaiilovtor or AdEIES
xpnong Tovg (Sinclair et al., 2013 p. 183, 187-188).

Avagpépetar otov Pabpod Aentopépelog evog YMA, otov aptfpod kot to €i60g
TV dopuk®v Tov otoyeiov (Miwkpdmovrog, [ewpydmovrog, Mméddov,
2019). "Eva «pukpd» PMA cuvodedetol amnd pikpng EKTaong HETOdESOpEVAL
Kat {omg va unv givar €dkoro va gvtomiotel kot va aglomombel katdAAnAa,
evo éva YMA peyahdtepov Babuov avorvtikdémrog eivar mbavov vo
GLVOdEVETAL 0O TANOMPO LETAOESOUEVOV SVOYEPAIVOVTAG T SLPOPETIKN
xpnon. Mbavotata éva «pecaiov» peyébovg YMA va ftov meplocodtepo
gvypnoto (Sinclair et al., 2013, p. 188, Lehman, 2007, p. 58). Ovoclaotikd,
dev vrapyel owotd péyedog evog YMA, alhd n emhoyn kabevag opeihel va
yivetan Baoer evnpepopévav minpogopidv (Iavvakomoviov, Iamacidépn
& Zraowakng, 2018, o. 95).

Ta YMA o@eihovv va givar edKoAo aviyvedopa, ovoytd, KAANG motdtntog
Kot KOTOAANAQ  ywo TtV emitevén  tov  embopntdv  pofnclakdv
anoteleopdtov (Sinclair et al, 2013, p. 4). I'a tov Adyo awtd cuvodebovar
amd HETAOEOOUEVOL TOL OO0 TOPEYOVV OXEG TIC OmOPAITNTEG TANPOPOPIES
OYETIKA LLE TN LOPPT), TO TEPLEXOUEVO KOL TO TAAIGLO YPNONG TOVG DOTE VO
eMAEYETOL TO MAEOV KATAAANAO Yo va. €ELTNPETIOEL TOVG GTOXOVG TOL
éyxovv 1ebel. Ta PMA Bpiokovion og anobBetipia, eved apketd [Mavemot)puo
SrafEtovv TOpovg ot omoiot pmopovv va a&lomombovv omd kabe yprioTn Tov
S0k TOOV.

Avagpépetar ot duvarotnta  evog WMA  va  aviyvevetol Kot vo
evnuepovetol, omiadn va pmopel Koveig vo evromilel, avtikabiotd,
avabeopel kot vo evnuepmdvel ta ototyeia tov (Sinclair et al., 2013 oto
I'kaptlovikag, 2007 o. 11).

Avagépetor ot dvvoromro tov YMA va cvvdvalovion kol vo
ocuvafpoilovion mpokeévov va  emtevyfovv  Supopetikol poabnolokol
o610)01 (Mikpoémovrog, ['ewpyodmovrog & Mméddov, 2019).
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AmofeTipra Ynorokav Madnook®v AvTIKEIPEVOV

Onwg éyel oM avaeepbei, n TpocPacipudtnto Kot avakeAvyipotnte tov YMA mov
€VUVOOVV TNV EMAVOYPTGLLOTOINGT) TOVG GLUVOLOVTAL GUEGO e T OmOBETNPLO, TOVG
YNELKOOG YDOPOLG GTOVG omoiovg avtd eivar oavaptmuéva. To amobetipia eivon
KatdAAnAo oyedloopéves PAcel; OedOUEVOV Ol OTOleg EMITPEMOLV TNV EVKOAN
avalntnon, eDPEST KL ¥PNON TOL TEPLEYOUEVOL TOVC. To TEPLEYOUEVO TOVG VTOKELTOL
otnv Gdeio ypriong Creative Commons BY-NC-SA (Megalou, Gkamas, Papadimitriou,
Paraskevas & Kaklamanis, 2016) kot opyavodvetolr o€ Koatnyopieg Pdost tov
petadedopuévmy Tovg, To omoia ogeilovv vo akolovBovv capdc Kabopiopéva
npotuma ypaeng (Lehman, 2007, p. 58-61, Sinclair et al., 2013, p. 181).

Ot TNavvakomoviov k.4. (2018, o. 96) avapépovv ta mo yvootd diebvh amobetnpia
YMA, evéd o Lehman (2007, p. 62-63) 1o Topovotdlel OT®G ta EYOVUE OPYUVAOEL
avoloTikd otov akoiovbo Iivaka 2.

IMivaxag 2 AeBvi amobempro. Pnoraxdv Modnclokdv Avtikeyévev
Eyyeypappévol 6tnv mAat@oppo xpoTeg LITopovV va. ovamrtu&ouy,
XPNOOTO|COVY KOl ETAVOYPTGLLOTOWGOVV TOVG TOPOVG TOV
Swbétet. Ta MA 7ov  YPNOWOTOOLVIOL — TEPIGGOTEPO
GUYKEVIPMOVOLV €vav aplipd TOVI®V, EVOEIKTIKO TMV QPOPOV
xpfiong Tove.

Avomtdyxbnke yio va Topé el EKTUSEVTIKO TEPIEXOHEVO GE OAN

CLOE:

Cooperative Learning
Object Exchange
(https://www.cleo.on.ca/en)

. ARIADNE,: mv Evpodnn. H cvAloyn mepiéyel mowkilovg mdpovg, dtapdpov
Evponaiiaj K;tvamrp ,aém eMIEdMV  J0dPacTIKOTNTAS Ol omoiol Ppickoviol o Sdpopeg
(htt '//wwv.\g/ ;,’::C;}r?e‘j yAdooes. To ev Aoy omoBetiplo Swbétel téocepa emimeda
AR ariadne- eu.org/) nmpocPacng ta omoin mepAapBivouy omd amhovg YPNOTES EG
eu-orgl EYYEYPALUEVO LEAT LE ELOKES ABELEG XPTOMG.
MERLOT:

Multimedia Education
Resource for Learning and
Online Teaching
(https://www.merlot.org/merlot
/index.htm)

Aebvéc Bpofevpévo amobetiplo mov mephapfaverl Tave and dvo
AMddeg MA, pe véo vd cvveyn avamtuén. H tpéyovca ypnon
oV VePPaivel TiG EIKOOL YIMAOES EMGKEYELS NUEPNTIOG.

ZVVEPYOTIKN TPOOSTADELN TEGSAPMOV WOPVHATOV: TNG AUEPIKAVIKNG

DLNET: Etaupiog Mnyavikig kt Exzmaidevong (ASEE), tov Ivetitovtov

Digital Library Network HAextpoddywv «or HAektpovikdv Mnyavikédv (IEEE), tov

for Engineering and Ilovemotnpiov g lowa kot Tov IToAvteyveiov g Biptlivia. Kot

Technology 7ta téooepa £xovv gumeipio otnv opydvwon, T @hoéevia kot Tov
Sapotpacpd nopov (Teklu, Rahman & Wiesner, 2002).

To £0viko amo0eTipro «POTOIEVTPO»

Ocov apopd oto EAMANVIKA dedopéva, 10 PmTOdEVTPO — Mabnorokda AvTikeipeva,
amotelel Eva and o £&L dtapopeTikd amobetnpia Tov EOvikod Zucscmpevtn Prolaxon
Yiwodr ®QTOAENTPO yia v Ipwtofddiua kot tn Agvtepofada Exnaidevon to
omoio erho&evel mepimov 9.000 MA. Eivat avotytd g 6A0VG, pabntéc, ekmatdeuTikong,
yoveig Kabdg kol oe KAOe evdlopepoOuevo Kol amoterel KEVIPIKN e-vumnpecio Tov
YIIIE® vy v opydveoon Kot T Oudbeon Tov yneuokoy EKTALOEVTIKOD
nepleyopévov. H avalitnon vAkod pmopet va yivel gite amd v KEVIPIKN GEAIDO TOVL
EOvikov XZvcompevti| mov €xel mpodcPacn o€ OAN Ta ETUEPOVS amobeTPIa, gite OmO
Kk@0e amoBetnpro Eeywpiotd (Keheosidng & Mavaen, 2016).

10 TAAIGL0 EKOLYYPOVIOUOD Kat avaPadong tov eBvikod amobetnpiov (2017-2019)
gvoopatddnke o véa vnpeoio n onoia akolovbei to povtélo SaaS (Software as a
Service — Aoyiopko og Yrnpeoia). Ipokettor yio éva mpoTOKoALo Sl0UOPAGHOD
Aoyiopkoy to omoio Aeitovpyel pECE® SSIKTOOL Kol EMITPEMEL TNV TPOGHROOT|
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TOAAATA®V TOPOY®OV KOl XPNOTOV oTNV id1a Pdor S£dopEVOV TONTOXPOVA. LUVETMG
mapéyel tn duvatdmra avantuéng ko eEEMENG AoylopikoD ympic TEPLOPIGHOVG
(Koutoumanos, Megalou, Palavitsinis & Kaklamanis, 2018).

Qo1600, ™V avaykoldTnTa TPOCEKTIKNG EMA0YG WYMA amd TOuG EKMOLOEVTIKOVG
gvioyvet ot épeuveg tov Saltidou & Skoumios (2017a; 2017b) oyetkd pe v dmopén
YMA ywo v vrootipién tov OF ta omoia v mpodyovv dpactnplotnTeg YVOOTIKNG
pnéonong vymrot emmédov. H mopandve €pgvuva katédelle mwg tétol YMA eivon
TEPLOPICUEVE 6TO amobeTplo POTOSEVTPO avVOLOYIKG HE EKEIVAL TOV EVEPYOTOLOVV
dpaoTNPLOTNTEG YVOOTIKNG HAONone xoaunAol emmédon. ZOUE®VA [LE TOVG EPEVVITEG,
a6 ta 178 WYMA mov a&oloynOnkav, vmeptepovoav OcO  EVIGHVOLV TNV
OTOUVILOVELGT] TANPOQOPLDV, €VH eKkeElva mov oyetiloviol HE WETOYVEOOTIKESG
dpaoTnploTNTES, WO1HTEPO CNUAVTIKES Y10 TNV KOTAVON O TOV 0EMV TOL ArTOvVTOoL
tov OF, amovsialav ard to amobetipio (Saltidou & Skoumios, 2017b).

Mge00d0oroyiko Thaicro

YKOmOG - Lyedlaopnog Kot vAomoinon

MolovoTt diebvarg avayvopifovrar o o@éAn kat 1 duvautkn tov TIIE kot tov YMA
€0IKOTEPO. OTNV  EKMOIOELTIKY Oladkacia, oI YoOpa pog OE  @aivetow va
vroompiletar  éumpokta n  ypnon PMA, evd ekppaleton o yevikotepm
dvuoapéokelo N KoL GPVNoN TPOG AVTA.

Agdopévov OTL Ol OTACEIS TOV EKTOOEVTIKOV OTOTEAOVV [0, TOALTOPOYOVTIKN
petaPAntn, enyelpndnke digpevvnon pEcm LIKTOV PeBOd®V EPEVVAG TPOKELUEVOL VO
avadelyBobv oL oNUAVTIKOTEPOL TOPAYOVTEG SUOPPOONG TV OTAGE®V TOV
exmadevtikov IIpotofabuog Exnaidevong mov diddokovv ®E wg mpog tn ypnon
tov PMA. ZXZvykekpipuéva, viomomnke éEpeuvo pHEG® TOV OYXESWCHOD NG
Ene&qynong (explanatory methods research design) (Creswell, 2011). H npdn @don
(DePpovaplog - Maptiog 2019) apiep®dbnke ot GLAAOYT TOGOTIK®OV SESOUEV®V
HEC® TNG YPNONG NAEKTPOVIKOD ep@TNOTOA0Yiov kot 1 devutepn (Mdiog 2019) ot
GLALOYN OeJOUEVOV HEGHD MMOOUNUEVOV GUVEVIELEE®V E TOLG EKTOIOELTIKOVG,
ommg dapaivetar 6to akdAovbo Zynua 1.

Tynpe 1 Exeénynuoatikog epeuvntikodg oxed0op1og

[Hocotwmn
Defpovaprog -

[Tototikn
Mduog 2018

MépTiog
€-£pMTNLOTOAIYI0
avOAOOELS

Skype cuvvevtebéeig
K®OKOTOiNGN
OTTOVTCEDV

Emavainmruc) Epevva

EpeovnTikod epyaieio & Asiypa

Io cvAloyn TV TocoTIK®MV dedopévav dnpovpyndnke Eva epeuvnTikd epyaieio pe
mv vroothpiEn TV cuvepyatikdv gyypaemv ¢ Google (Google forms),
AopBdavovtog voyn kowd ototyeia Twv optopdv yio to. PMA (Wiley, 2000; Polsani,
2003; Wiley, 2004; Lehman, 2007; Elliott & Sweeney, 2008; Sinclair et al., 2013;
Gulzar & Leema, 2015; I'koptlovikag, 2017; TCwoyidvvng, 2017; Mkpdmovrog,
T'eswpydémoviog & Mméldov, 2019) kot vadpyovio epyareio a&oAdynong YMA
(LORI, LOEM, WBLT-S & WBLT-T, l'avvakomodrov k.4. 2018, c. 96; Lehman,
2007, p. 62-63) ta omoio. GLVSLAGTNKOV LE TNV TPOTOTOUUEVT EKOOYN TNG EAANVIKNG
KApoKog 6TacemV anévavtt 6Tovg vroloylotég (Roussos, 2007).
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Ot Topdyovteg ot omoiol oToyLOAOYNONKAV TpoKEEVOL va diepeuvnbel n emidpoon
TOVG GTOV GYNUOTIOHO otdoewv tov ekmadevtik®v [ME 70 oamévavtt ota YMA,
opyavaOnKav og EMUEPOVS TOLEIC, OTmG paivetar otov [Tivaka 3 mov akoAovei.

IMivaxag 3 [Tapdyovieg SLapdpPOONG GTAONG EKTAUSEVTIKMV amévavtt oto Pnelakd Madnclokd
Avtikeipeva
Anquoypagikoi  ®HLo, nNlikio o€ £11, 6TOVIEG, TPOLINPESinL GE £T1), EMUOPPOON OTIS
TIIE, mepoyn oxoleiov, td&n OSwaokodiag, mAR0og poabntdv avd
TUfpoL.
Texyvoloyikoi Awbéoya  tegvoloyikd  péca  TOvL  oyoleiov,  epyacTiplo
I[IAnpogopiknig, yvdon g vmapEng MA oto Pwtddevpo.
Teyvikd yopoxtypiotikd Emavaypnoiyonoinon,  StaAettovpytcdto,  TPOSHPHOCTIKOTNTA,
MA  mpooPacdTnTa, OVOAVTIKOTNTO, OVOKOAVYILOTNTA, S100PACTIKOTITA.
Exraidevtivoi  Epmhoxi] poabntdv, d00pactikdtto, evepyomoinon evolapEépovTog,
KatoAAnAdtnta MA.
Avdaktikoi  ZvpPotomra pe 70 ALY, Kotavonon evvoimv.

To epotnpatordylo Tov dnuovpyndnke 610 peyoAdTEPO HEPOG TOL OTOTEAOVVIOV
amd epotoelg daPabuiopévov kpuenpiov, tomov Likert, evd vafpyov Kol epoTHoElg
dvadkng popeng tomov Nar-Oyxt. Ilepieddufove axopo 600 epOTNCELS avoryToD
TOTOV, pE SVVATOTNTA CUUTANP®ONG KEWEVOL. O AmaVINGCES GE OAEG TIC EPWTNOELG
NTAV VIOYPEMTIKEG TPOKELUEVOL Va. VITOPANOEL olokAnpopéva 1 oyetikn eopua. Ipwy
™ xpNomn Tov epyoAeiov mpaypatomowOnke mAoTK) JSokiun TOLv amd EnTA
EKTOLOEVLTIKOVG TPOKEEVOL Vo gheyxBel 1 capnveld TOV SOTLTOCE®Y KOl 1
opBotnto g dopng @ote vo. amopevyfovv AdOn katd tn cvpuminpwon tov. Ot
eKTadEVTIKOT avtamokpidnkay pe Tpobupio TpoPaivoviog o ETOIKOSOUNTIKY KPLTIKT
OV 0ONYNOE GE TEPAUTEP® PEATIDOCELS TNG TEAIKNG LOPPNG TOV EPYAAEIOV LaG.

To epomuatordylo omevbuvotav oe  exmadevtikovg I[IE 70 Tlpotofdduiog
Exnaidevong mov didackav DE kot 1 kowomoinon Ttov o©to €UPY  KOWO
TPOYULATOTOMONKE LEG® 1GTOAOYIOV TG EPEVVITPLC, GEAIDMV KOWVMVIKNG SIKTOMGONG
K0l TPOSMOTIKOV NAEKTPOVIKOV Tayvdpopeiov. H mapdiinon va mpowdnbel o oyetikog
GUVOEGOG TOL EPMTNUATOAOYIOV KOU GE GALOVG EKTOIOELTIKOVG, OOMYNOE GTN
ovAloyn 140 cuVOAIKG OTOVTNCE®Y, GTO JIAGTNO TOV £VOG UV KOTO TO OT0i0 M
@oppo. épeve ovoikty, okorovBdvtac tn pébodo «yovootiBddo» (Creswell, 2011).
Onowdnmote téorn otov mANBucud Bewpndnke 611 katovepdtov e€icov HETOED TV
atopv tov delypotog, kabiotavtag to dgiypa 140 atopmv kot T@v dvo EOA®V,
niwiog 25 - 62 gtmv, pe katdption 1 Oyt otig TIIE, avimpocmrevtiko.

Mo mmv mepatépw depedvnon NG YEVIKELUEVNG GPVNONG TOV EKTOLOEVTIKOV
amévavtt 6t PMA tov Pmtodevipov emyelpnOnke cuiloyn dedopévev LECH TPLOV
nudopmuéveov cuvevtedéewv, ol omoieg amoteAovv Pacikd ePYUAEI0 TOLOTIKNG
pebodoroyiog ko emurpémovv T og PdBog Oiepevvnon okéyewv, afldv,
TPOKOTOAMYE®DY, OTACEMVY, cuvalcOnuatov Kot epumeplav (Xtohog & Katong, 2016,
6. 497). Ou cvvevievéelg mpaypatomombnkay pe tnv vrootplEn ToV AOYIGHIKOD
KOW®VIKAG diktomong SKype o onoio mapéyel duvatdtnto aveALTIKNG KATyPaQNG
TOV GLVOLIMAV. Ot EKTUSELTIKOT EVIILEPOONKAV KOl GUVAIVESAV Y10l TNV KOTOYPOPH
TOV KAMGEOV TPOKEIUEVOL VO, VTEAPEEL 1) amapaitnn eneéepyacio GTny mopeia.

O1 kOprot GEoveg TV EpOTNCEMV TNG oLVEVTELENG (BaoKO EPEVVNTIKO TPWTOKOALO)
TPOEKLY OV amd TO PACIKOTEPO EVPNLLOTOL TNG TOCOTIKNG EPEVVAG TO. OTToio, Kpidnke OTL
&pnlov meprocodTepng diepeuvnong M eneEnynong. To evolapépov emKevVIpdOnKe
Koplog otV amoyrn TOV eKTUdELTIKOV Yop® ond ta YMA 1ov oamobBetnpiov
DotddevTpo, kabDS Ko 6TV «amoasivon» mov Supaivetal TPog ovtd. LVVETMG Ot
a&oveg kobopionkav OTws dropaivetal 6To Lynpo 2 Tov akoAovbei.
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Zynpa 2: Ao Tp@ToKOALOV GLVEVTEVENG

N\

* ¥10 mAaicto twv OE Siddokets ... ™ GuVdpopT ™mg Teyvoloyiog

* TI6cov kapd S1ddoKete; ot ddaockaria tov E,
VIAPYOLY T KATAAA AL PG
MOTE VoL TO KAVETE E0KOAAL;

* H Ymapén dwdpactikod mivako

Teyvohoyw Oempeite 611 Oa avaPadule mv

Adaxtikn 6¢ modTnTa TG dackariog cog;

gpumepio e&omMopog Ou EVV00VGE, EVOEOUEVMG, TN
Gyoleion xpnon meprocdtepwv YMA;

* Yg mold Tén dddokeTe PETOC; ] * Av Bé)eTe VoL YpNCIHOTOMCETE

4 2
Amdyerg yuo 2160E1G
10 ATEVOVTL

. dotédevipo | ota YMA
* Xpnowonoteite YMA tov

Dotodevipov; [ati;
*’Eva onpavtiké mocootd

EKTOOEVTIKMV dg Yvmpilel kav yio

10 Pot6devrpo. Nori Bewpeite &va PMA "ko)o";

ovppaiver avtd; * Ocopeite 6TL VIAPYOLY "KAAG"
« ITowa yopaKTnpLoTiKd TOL YMA;

Dotddevipov Bewpeite OTL pmopei

vao. omofoppvvovy Tovg

EKTOOEVTIKOVG KOL, GUVETDG,

xpicovy BeAtimong;

\_

*'Eyete mg Tdpa. YpnOIHOTOUGEL
MA o1t dwackorio tov OE;

*Iow n yvéun oog yt' ovtd;

* [Ipaktikd, Tt Oempeite OTL kdver

* Av OeAMoETE VO XPNOLYLOTOMNGETE
éva PYMA otig DE, médg Oa to
npooeyyioete ko o to
emhéete;

J

Amnoteréopata

«ITowor TaPaYOVTES OLUPOPPDVOVY TIS GTAGELS TOV EKTULOEVTIKAV UTEVAVTL GTA
WYMA ;;»

Ipokeyévou va avaderyBovv ot GNUAVTIKOTEPOL TAPAYOVTES Ol OO0l SIALULOPPDVOLY
TG OTAoES TOV eKTodeLTIKOV omévavit ota. YMA emyepnidnke Iopoyoviikn
Avéloon pe 10 otoTotikd Aoyopkd SPSS oty mpdn vmokhipoko tov 29
gpOTNoE®V ToV gpwtnuatoroyiov. Ot éleyyor KMO & Bartlett Bpébnkov pe tipég
0,874 xou 1971,665 avtictoyo kot p-value < 0,01, pkpotepo amd kabe cvvnOeg
EMIMESO ONUOVTIKOTNTOG, GUVETMOG UTOPovGE va epapuootei n [Mopayovrikny Avaivon.
To Auypoppo ISwotipdv (Scree Plot) g AvéAivong, to omoio mopovotdlel Tig
WOTWEG OV avTIoTO 0OV o KAbe mopdyovta, Om®G dwpaivetal 6to akdAovbo
Zymua 3, KoTédEIEE TPEIS AOVOYETIOTOVG UETOED TOVG TOPAYOVTEG TOV B0 LTopovGaV
va gppunvevsovy 10 50% g LeTaPANTOTNTAG TOL LOVIEAOL KO VO, Yp1OLLoTomBovy
0€ MEPALTEP® AVOAVGELS YPUUUKADV LOVTEADV.
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Tynpa 3: Awdypappo Idotipodv Ztdcemv

Scree Plot

10

|1&1oTIpEg
7

ApiBlog TTapayovTwy

T T T T T T T T T T 1T T T T T 1T T T T 1T T T T T T T 17T
1234567 8 91011121314151617 1819 202122 2324 25 2627 28 29

21 ovvéyela, VAOTOONKE OUAdOTOINGT TOV EPMTNOEMV Ol 0Toieg amoTeEAODV KAOE
TOPAYOVTOL KOl Ol TPES mopdyovteg Oo  pmopohoav Vo  OVOROOTOOV  OmMG

nmapovoidleral avarvtikd otov [Mivaka 4 Tov akolovbei.

Epomiosic mov amaptilovy Tovg TapayovTeS

-'Exo peydin avtoremoibnon 6cov apopd ot yprion YMA

- Mrop® vo. avtene&EM® o€ SUGKOMEG TOL UTOPEL VO TAPOVGLOGTOVV LUE TO
YMA

- Otav ypnoonoid YMA yperdlopat dimha Lov Kamolov epunelpdtepo
xpfiot

- AsBdvopan oryovpld oty eKpdOnon tov yxepiopod tov YMA

- Aotdlm va ypnoonomon YMA yio va pun eoved adééog/o

- Otav avtipetonilom kdroto texviké tpofinua pe YMA 10 emddo pdvog/m
pov

- Mmop® va péfm povoe/n pov ta meplocdtepa and 660 mpinet vo yvopilo
vy o YMA

- AeBdvopat ToAD dveta 6tav TpoKELTAL va xpnoonomcn YMA

- H avagopd xpriong YMA and cuvadérpovg Lob mpokakel dyxog

- Ta YMA 8¢ pe @ofiCovv kaforov

- ATo@eOym va épyopat o€ emapn e YMA

- Avnovy® vIepPOMKE OTAV OKEPTOWOL TMOG TPETEL VAL proipomomow YMA
- Aotalo va ypnoyomonjo YMA and @ofo pinmg Kave Kamolo Texvikod

AGBog Tov Ba de B pmopd va Sropbhom

- Agv gipon 0 TOmOG oL pmopet va Ta katapépet ot xpnon YMA
- Aev gipon kahog/Mm pe 1o YMA

- Ta YMA d¢ [Lov TPOKAAOVV KOVEVE EVOLOPEPOV

- Ta YMA angvbivovtot og dropa pe wiaitepeg deE10TNTEG

- ®a M0l va. pn yperaldtav moté va ypnoyomomcm YMA

- Taa YMA eivon Suevonta

- Eipon exfpwcdc amévovtt ota YMA

- Me cuvenaipvel 1 16€a 611 Oa ypnoporomon YMA

- Ta YMA givat 3100Ke300TIKA

- H epyacio pe ta YMA po? eivar oyxdpiom

- Mov opécet vo mepvd moAD xpovo evacyorovpevoc/n pe YMA
- Oa giyo oA Kol emidoon o€ cepvapla yio ) xprion tov YMA
- O kabévag pmopet va ypnoyoromjoet YMA

Mivaxkag 4 Opodonoinon epMTHGE®MY Kol OVOLLOGIO TopayOVIMV

Ovopacia
TOPayOVTOV

OeTIKEG OTACEL
amévovtt ota YMA
G epyareio
SOVAELGG

ApvnTiKéG 0TACELG
amévovtt ota YMA

BeTIKEG OTATELS
anmévovtt ota YMA
G GTOpO
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«I1dg o1 otaoelg TOV ekmardevTik®V ITE 70 emmpealovran amd ¢vro, nhkia,
OTTOVOEG, TPOVTNPEGI, ETPUOPPOGT, TEPLOYI] GYOAEIOV, TAEN d1d0cKAAINC,
apOp6 podNTOV avé TUIE KoL TEYVOAOYIKO E0TAMONOS»

Ipokepévou va. aviyvevbel av kot katd mdéco (o) ot Oetikég oTdoElg anévavil oTa.
YMA g epyaleio, (B) ot apvnrikéc otdoelg anévavtt ota. PMA «on (y) ot Oetikég
otdoelg amévovit 6to. YMA ¢ dtopo emmpedlovion amd: @OAo, nAkio, omovdES,
mpobINpecia, EMUOPP®OT, TEPLOY OYoAelov, TAEN ddackoiiog, apBud padntodv
avl TUnpo Kot TeXVOAOYKO efomMopd emiyelpnnke Avdivon ZvvdtokOuovong
(ANCOVA) yia k68e mepintoon Egyopiotd. Me tov 1pomo avtd Tposkvuyay To eENG
otoveio:

() Ov Oetikég othoelg TV ekmodevTik®V omévovit ota. PMA og epyaleio
emnpedlovtal 1oYVPE GTATIOTIKA GTUOVIIKG OO TNV EMUOPOMCTN TOL £XOLV AGPEL
otig TIIE (F = 7,378, df = 2, p-value = 0,001) kot oTatiotikd oNUAVTIKA amd TNV Taén
otnv onoia dwddokovv (F = 2,416, df = 5, p-value = 0,04). Qotdco, N petafrntota
™mg eEapTnrévng petafAntc epunvevetor povo katd 21,7% omd T aveEaptnreg
peTaBANTEC TOL HOVTEAOD.

Mo ocvykekpyéva, epunvevoviog tov mapokato Ilivoka 5, n empépeoon B’
emmédov Tov eknoudevtik@v otig TIE exnpedlel 1oxvpd OTATIGTIKA GNUAVTIKA TN
dwopdppwon OBetikdv otdocewv amévavtt ota YMA g gpyaieio, dnwg emiong ot
eKTOdEVTIKOL IOV J1ddokovv otnv XT’ Ta&n eaiveror va SOpope®VOVY GTATIGTIKG
onpavtika 0eTikég otdosig anévavtt otn xpnon tov YMA og epyaieio.

IMivaxag 5 Parameter Estimates - EEaptnuévn Metapint: Octikég otdoelg anévovtt ota PMA og
gpyaieio dovAetdg
Parameter B Std. Error t Sig. 95% Confidence Interval

Lower Bound Upper Bound

Intercept ,494 ,204 2,416 ,017 ,089 ,899
[EmpopooonTIIE=0] -,650 ,288 -2,259 ,026 -1,220 -,080
[EmuépooonTITE=1] -,662 ,186 -3,549 ,001 -1,031 -,292
[EmpépowonTIIE=2] o*

[Taén=1] -,185 ,329 -,562 575 -,836 467
[Ta&n=2] -,809 ,276 -2,927 ,004 -1,356 -,262
[T6&n=3] ,049 ,301 ,162 872 -,548 ,646
[Téén=4] -,076 ,282 -,270 ,788 -,634 482
[Taén=s] -,256 ,253 -1,012 314 -,758 ,246
[T6En=6] o

a. This parameter is set to zero because it is redundant.

(B) Ot opvnrikég oThoElg TOV EKTOIdEVTIKOV omévavtl oto. PMA ernpedlovon
oYLPA otatioTikd onpovtikd (p-value = 0,004) ord v enpope®on mov £xovv AdPet
otig TIIE. Qotdéco n petafAntomra g eaptnuévng petafAntrig epunvevetal pévo
katd 8,8% amd v ave&hptnn petafAntn Tov poviédov.

Mo ovykekpyéva, epunvedovtag tov mopokdato Ilivaxe 6, m  petafint
«Emudpooon A’ Emmédov» (t = 3,1, B = 0,6, p-value = 0,02) emnpedlel
SopUdpe®ON apyNTIKOV oTAcemv omévavilt 610, PMA kotd Tpoémo GTOTIGTIKG,
onpoavtiko. Avtifeta, ot ekmadgvtikoi Tov dev £xovv Kopia empdpewon otig TIIE (t
= -0,736, B = -0,22, p-value = 0,463) dev enmpedlovv ™ SUOPOOGCT OPVNTIKOV
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otacev omévavtt ota PMA. Me dAho AOyw, EKTOULOEVLTIKOL 7OV £YOUV
empopPoOei povo og A’ erminedo otic TIIE teivovv va S1opop@dvovy apvnTiKEg
otdceig anévavti ot yprjon Tov YMA.

IMivexag 6 Parameter Estimates

Dependent Variable: Apvntikég otdoeig amévavtt oto PMA

Parameter B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept -158 111 -1,417 159 -378 063
[Empépewon TITE=0] -,220 ,299 -736 463 -813 372
,600 ,193 3,100 ,002 217 ,983

[EmpopomonTIIE=1]

[EmpopeoonTIIE=2] [

a. This parameter is set to zero because it is redundant.

(y) Ot Beticég oTdoES TMV EKTAUBEVTIKOV OG GTopa amévavtt oto YMA emnpedlovtot
1oYLPE CTOTIOTIKG GNUAVTIKG amd TNV EMPOpemon mov &xovv AdPel otig TIIE (p-
value < 0,01) xabdg xow amd 10 ov T0 GYOAEio TOVg Slobétel dLASPUCTIKG/OVG
nivaxa/keg (p-value = 0,004) kot oTaTIOTIKG oNUAVTIKG amd v Taén didackoliog
tovg (p-value = 0,024). Qotéco M petafintotnta e e€apTnuévng HeTafAnTng
gpunvevetar katd 28,9% omd tic ave&aptnteg HeTaPfANTEG TOL HOVTELOL.

Mo ovykekpéva, epunvedovtag tov mopokdto Ilivaka 7, n petapinm «Kopio
empopewon otig TITE» (t = -5,118, B = -1,41 ko1 p-value < 0,01) pewdvel tig Oetikég
6TACELG TOV EKTOOEVTIKOV anévovtt otic TIIE katd 1,41 povadeg oe oyxéon e tovg
EMPOPPOUEVOVG o€ B’ eminedo, Kord TpOTO 10YLPAE GTOTIOTIKG onpoavtikd. H
emuopemon A’ gmmédov peidver kord 0,193 povadeg Tig Betikég oTdoES TOV
eKTadeLTIK®V omévovtl oto. YMA, o€ oyéon e Toug empopempévong o B’ eminedo,
OumG avut M upeiwon O (OIVETOL OTOTIOTIKG ONUOVTIKY. XUUTEPAGHOTIKA, ™
empopemon otig TIIE drapoppdvel OeTiKEG GTAGELG TOV EKTAULOEVTIKOV ATEVAVTL GTO,
YMA. EmmAéov, o teqvoroyKOg €£0MAMGUOG TOL GYOAEIOL HE ddpaoTIKO/KOVG
TVaKO/KEG LELDVEL TN Sopdpemon OeTikdv otdcenv omévavtt ota. YMA (t = -2,93,
B = -0,465, p-value = 0,004), kot tpoémo 1oyvpd ototiotikd onpovtikd. Eve, télog,
N dacKaAMa GTIG TPELS TPMTEG TAEELG TOL ANUOTIKOD XyoAeiov emnpedlel GTOTIOTIKA
ONUOVTIKA TN S1popemaon OeTkdVY oTdcewv anévavtt ota YMA.

Mivakag 7 Parameter Estimates

Dependent Variable: @etikég otdoeig omévavt oto. YMA g dropo

Parameter B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound

Intercept ,107 216 ,495 ,622 -,321 ,535
[ExopeaonTIE=0] -1,410 275 5,118 ,000 -1,956 -864
[EmupooonTIIE=1] -193 179 -1,076 284 -548 1162
[EmpopewonTIIE=2] o
[TéEn=1] ,820 ,315 2,600 ,011 ,195 1,445
[Téen=2] ,610 ,264 2,307 ,023 ,086 1,134
[Taén=3] ,618 ,288 2,141 ,034 ,046 1,189
[Taén=4] ,287 ,270 1,062 ,291 -,248 ,822
[Té&n=5] ,082 ,243 ,336 137 -,399 ,562
[Tagn=6] o
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[Teqvohoyucocd=0] -465 159 -2,930 004 -779 - 151

[Teyvoroywodcd=1] o

a. This parameter is set to zero because it is redundant.

Xvvoyilovtag to mopomdve oTotxeln, ot BETIKEG OTAGELS TV EKTAOEVTIKAOV, MG
dropa, anévavtl ota YMA, BelTidvoviol Kot 1oYvupd GTATIGTIKA OTUOVTIKO TPOTO
and v emuopewon otg TIIE mov éyovv AaPel, evd peidvVOvVIOL Kot 16Yvpda
OTOTIOTIKO, ONUOVTIKO TPOTO amd TV Vopén S108paoTikoV/K®OV TIVOKA/KOV 6TO
oyoAeio Tovg. EmmAéov, o1 Oetikég o1doElg TOVG, ™G dTopa, amévovilt oto. YMA
emnpedlovTal GTATIOTIKA GNUAVTIKG ad TNV TAEN 01006KaAL0G TOVG.

«[low Tapdayovreg drapoppd@vovy Ty tpodeon ypiong YMA tov PmTHdEVTPOV
ot daokorio Tov DE;»

[Tpokeévou va avadeyBovv o1 GNUAVTIKOTEPOL TAPAYOVTES Ol OTOI0L SIAUOPPDVOLY
TIG OTAOELS TV EKTAOEVTIKOV amévavtt ota YMA tov DmtddevTpov ta omoia £xovv
oyxedlaotel Yo ) Swdackario tov OF emyepnOnke IHopoyovtiky Avaivon pe 1o
oTaTIoTIKO Aoyopkd SPSS ot dedtepn vrokhipaka tov 17 epoticswmy. Ot éleyyot
KMO & Bartlett Bpébnkav pe tipég 0,910 xon 1112,740 avtiotorya kou pe p-value <
0,01, pkpotepo amd kabe oHvnbeg emimedo GMUOVTIKOTNTAG, GUVETMG UTOPEL VO
epappoaotel  [apayovrikn Avéivon.

To Abypoppa Idotipudv (Scree Plot) g Avdlvong, 1o omoio mapovctdlel Tig
WOTIHEG OV avTIoTooVV Ge KAbe mapdyovia, Omw¢ dwupaivetal 6to akdlovbo
Zyua 4, KotédelEe TPELG 0oLOYETIOTOVS LETAED TOVG TOPAYOVTEG TOV EPUNVEDOLV TO
69,8% g petafAnTOTNTOC TOL HOVIEAOL KOl UTOpPOLV vo xpnoiomomBovv oe
TEPALTEP® AVOAVGELS YPUUUKDV HOVTEL®V.

Typa 4 Adypappo wotipdy tpdbeons xprong tov YMA tov dwotddevipov yia 1ig OE

Scree Plot

6

|1810Tipég

o

IR EEEEE R
LYILITET ) 114V A% (Y
H opadomoinon tov ep@ToE®V 01 0MOieC AmoTeEAOVV KAOE Tapdyovio £ytve Kol Ol
TPELG Tapdyovieg B LmopovGaV Vo, OVOUAGTOVY OTMG TaPOVCIALETOL GTOV TOPOUKATO

ITivoxo 8.
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IMivakag 8 Opadonoinon epOTGEDV KOl OVOLAGTH TapayOVImV
Epotiocsig mov amaptifovy Tovg mopdyovreg Ovopaocia ‘
TUPUYOVTOV
- Bonfovv katalutikd 6ty KoTavonon EVvolmv Kot QUIVOUEVOV.
- Eivaw dptio oyedracpéva kot fonfodv 6ty KaTOVONoT TOV EVVOLOV OV

TPOYLOTEVOVTOL.

- EpmAéxovv evepyd toug pofntég Hov oty eKmotdenTIKY S1odIKOGTiaL.

- Emutpénovv tyv oAAnAenidpaon peta&hd tov pabntdv pov. Exrondevticd
- H avatpopododtnon mov maipvovv ot pabntég pov and 1o YMA tovg fondd TAEOVEKTNLLOTOL
va pabovv. YMA

- Evepyomotovv o evdtapépov tmv podntdv pov yio tig OE.

- Eivar oyedacpéva yua tnv nAikiokn opddo otny omoio angvfvvoviol.

- [kovomo1ovv T0VG 6TOYOVG Yol TOVG 0TOI0VG CYESACTNKAV.

- ZvpPadiCovv pe to AITE ko vrootnpilovv ™ ddackaiio LOV.

- Mmopd vo evidém KAmOo Ge SlopOPETIKG EKTOIBEVTIKO TAAioI YOPIG
TpOPANLOL.

- «Tpéyovv» 6TOVG VTOAOYIGTEG TOL GYOAELOV YWPiG TPOPAN O

- M7topd €0KkoAa VoL TOL TPOGOPUOCH GTIS HOOKTIKEG AVAYKES LoV BACEL TV
oTOYOV OV £Be00L.

- Mmopd evkola va Tpocoppoco to 6o PMA og d10popeTikés SIOUKTIKES

HLOV aVAYKEG. Teyvikd
- Mnopd eOkoho Kot €AEOOEPA VO YPNOLULOTOU|C®  OMOLOSNTOTE TAEOVEKTNLLOTOL
OVTOTOKPIVETOL GTIG OVAYKES HLOV. YMA

- Ot TAnpogopiec Tov To GLVOIEHOVV Eival GOPEIG, TANPELS, KOTATOTIGTIKEG
KOl LTop®d voL evTomilm e0KOAN TO KATAAANAOTEPO.

- Mnopd va eniééo avapeoa oe mAnOopa pikpodv Kot peydhov YMA,
avaAoyo e TIG aVAYKES TNG S1O0CKAALNG LLOV.

- Elvan dptio oyedioopéva kot fonbovv oty KoTavonon TV EVVOLDY OV

TPAYULATEVOVTAL.

- Bonfovv kotolvtikd 6TV Katovonorn EVVOLOV Kot GUIVOUEVOV. ABOKTIKA

- Ta ypopwd kot ot moAAomAOl TPOTOL TOPOVGINONG TNG TANPOPOPING TAEOVEKTILLOTOL
Bonbodv toug pabntég pov vo pabovy kavtepa. YMA

«Ildg N 7p6Beon TOV eKTAOELTIKOV va ypnoiporomjcovy 1o YMA 710V
DPotodevrpov Yo Tig PE emnpedleton amd @Oro, nhikio, owovdég, Tpoinnpesia,
EMPOPPOGT, TEPLOYN GYOLEIOV, TAEN ddacKaAriag, apiOpé pedntodv avéd Tpqpe,
TEYVOLOYIKO EEOMTMONO KL TIG 6TAGELS TOVG amévavTt 6Td WMA gv yévery»
[Mpokeévou va aviyvevbel av kot Kotd 1060 (o) To EKTUOEVTIKG TAEOVEKTHLATOL
tov PMA 100 ®wtédevipov yia tic PE, (B) ta teyvikd mhcovektipata tov YMA tov
Ddotodevipov oo tig PE kot (y) ta ddaktikd mieovektiuoto tov YMA tov
Ddwotodevipov Yo 1ic PE emnpedlovian amd: eOAo, nhikio, 6TovdEG, Tpolmnpesia,
EMUOPOMON, TEPLOYN GYoAelov, TAEN Swackariog, aplBud pobnTOV avd TUNUa,
TEYVOLOYIKO €EOTAIGUO KOl TIC GTAGELS TV EKTAOEVTIKOV amévovil oto YMA ev
vével emyepndnke Avdivon Zvvolakdpovong (ANCOVA) yia kdBe mepinmtoon
Eeywpirotd. Me tov Tpomo avTd TPOKHTTOVV T €ENG GTOLKE Q!

() H Avédlvon Zvvduwxduavong koatédeiée 6t n mpdleon ypionsg YMA T1ov
DPTodevTpov Yo Tic PE mov 0@QEileTAl 6TO EKTULOEVTIKG TAEOVEKTILOTA TOL
exeivo, dwBétouv emmpedletor 1oYVPE GTATIGTIKG OGNUOVTIKG 0md Tig OeTikég
61do81 TV ekTadevTIK®OV anévavtt ota PMA og dropo (F = 8,282, df = 1, p-value
= 0,005). Qotdoo, 0 cuviereothc Tpocdopiopod R Squared Bpébnke icog pe 0,087
KOl 0 TPOCAPUOCUEVOS cLVIEAESTNG mpoodlopiopod Adjusted R Squared icog ue
0,076. Me édAdo Adywo n petafAntotnto g eEaptnuévng HETaBAnTng epunvedeTol
povo katd 8,7% omd v aveEApTnTn LeTafANT TOL HOVTEAOV.

[T ocvykekpyéva, gpunvevoviog tov mapakdto Ilivaka 9, ol Oetikég oTd0E TOV
EKTOOEVTIKOV G Gtopa amévovtl ota PMA, Bertidvouv katd péco o6po 0,313
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povadeg v tpdbeon ypriong YMA 1ov @wotodevipov yio i PE mov opeileton ota
EKTOOEVTIKA TAEOVEKTNUATO TOV gKeva dlabétovy, Pektioon mov Oempeital woyvpd
OTATIOTIKG oNpovTiky, Kabog to p-value Bpédnke ico pe 0,005 < 0,01, pikpdtepo and
Kk@0e cVuVNOeg eminedo oNUAVTIKOTNTOC.

IMivoxag 9 Parameter Estimates Dependent Variable: Exzmodevtikd mieovektipota PMA

Parameter B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept -,033 ,103 -,.326 , 745 -,237 ,170
Ytdoeig@et3 ,313 ,109 2,878 ,005 ,097 ,530

(B) H Avéivon Zuvdiokopavong katédelée 0tL n Tpoddeon yprong tov YMA tov
DPotodevTpov Yo Tig DE mov 0@eileTonr 6Ta TE(VIKA TALOVEKTNOTO TO. OTTOLN
ekeiva o1a0éTouy emnpedleTol 16VPA OTOTIGTIKG GNUOVTIKG amé Tig OgTikég
0TAG6ELS IOV EUPAVIlovV 01 ekmadevTIKOL WG dtopa amévavtt ota YMA (F = 12,943,
df = 1, p-value = 0,001), kofdg kKo omwd TS EPTIKES 6TAGES TTOV ELLPAVIiOLY 01
gkmondevtikol og dropo omévavtt ota YMA (F = 9,248, df = 1, p-value = 0,003).
Qo10660, 0 cuvvieleothc mpoodiopiopod R Squared Bpébnke icog pe 0,211 ko o
TPOCAPLOCUEVOC cLVTEAEGTNG TTpocdiopiopov Adjusted R Squared icog pe 0,192. Mg
dAka Aoyl m petofAntotnta e e€optnuévng pnetoAntig epunveveton katd 21,1%
oo v ave&aptntn petafinti Tov poviédov. 1o cuykekpipéva, EpUnNvedoVTag TOV
nopakdto [Mivaka 10, ot OeTikég 0TAGELS TOV EKTAOEVTIKOV MG GITOLO. ATEVOVTL GTA
YMA oaivetor va Bertidvouy kotd péco 6po 0,362 povdadeg tmv mpdbeom ypnong
tov YMA tov Ootddevipov ywoo tig ®E mov o@eileTon ota TEYVIKA TOVG
TAEOVEKTNOTO, PBeATiOON 1oYVPA OTATIOTIKA oNuovTikh. Avtifeta, or apvnrikég
OTACELS TV EKMAOEVTIKOV ©¢G Atopa amévavit ota PMA peidvovv v mpdbeon
xpong YMA tov ®@wtddevipov yoo 11 ®E mov o@eiheton 6T0 TEYVIKA TOVG
TAEOVEKTNLOTO KOTA LEGO Opo 0,289 Lovadeg, Pei®womn 1oYVPA GTATIOTIKA GTLOVTIKT.

Iivakag 10 Parameter Estimates Dependent Variable: Texvikd nheovektipoato ¥MA

Parameter B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept -,079 ,098 -,809 421 -,273 ,115
Ytdoeig@etl ,362 ,101 3,598 ,001 ,162 ,563
StdosicApv2 -,289 ,095 -3,041 ,003 -, 477 -,100

Xuvoyilovtag To TOPamave, ol BETIKEC KOl APVNTIKEG GTOCES TV EKTOOEVTIKOV
¢ atopo anévavit ota YMA ennpedlovv avtioToyo 1oXVPA GTUTIOTIKG CTULOVTIKG
v Tp6Beon toug Yo yprion t@v YMA tov Pwtddevipov yia tic DE mov opeileTon
OTOL TEYVIKG TAEOVEKTHLLATA TTOV EKEIVA O100ETOLV.

(y) H Avélvon Zvvdwkduavong kotédeiée ot 1 tp6dson ypiong tov YMA tov
DP166evTpov Yo Tic PE mov 0QEileTdl 6TA HOUKTIKA TAEOVEKTI|LATA TO OTTOL0,
ekeiva, d1o0ETovy emNpealeTal OTOTIGTIKG ONUOVIIKA 00 TS OTMOVOEG TOV
eknowevtikdv (F = 3,312, df = 2, p-value = 0,041). Qo1660, 0 GLVIEAEGTNG
npocdopicpod R Squared Ppébnke icog pe 0,072 ko1 O TPOCAPUOGUEVOG
ovvieleotic mpoodioptopod Adjusted R Squared icog pe 0,050. Me dAla Aoywo M
petafAntotnta g e&opmuévng HeTaPANTG eppnveveTal povo Kotd 7,2% omd v
ave&aptntn peETaPAnT TOV pHoviédov.

ITo ovykekpipéva, petd tov Edeyyo Bonferroni, 6nmg napovsidletar otov akdAovHo
[Mivaxa 11, @aivetor ol EKTOSEVTIKOL TTOL KOTEXOVY UETOTTUYIOKO TITAO GTOVOMOV VO,
apotifevion va ypnoomrotjcovy YMA tov Pwtddevipov, avayvopilovtog 6e avtd
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SBOKTIKA mAgovekTpaTa, KOTO HEcO Opo 0,53 povadeg meplocOTEPO AMO EKEIVOLG
mov katéyovv wrvyiov AEIL dwopopd 1 omoio mapovotdleTal oTOTIGTIKG GNUAVTIKY
(p-value = 0,041). Zvvendg N KOTOYN METUTTUYLOKOD STAONATOS EXNPEGLEL TNV
npoBeon ypionsg YMA tov Potddevipov T Tic ®E mov ogeiletn ot
OLOOKTIKG TAEOVEKTNNOTO 7OV E€KEiva O100£TOVY KOTO TPOTO GTATIOTIKA
oNuavTiko. Avtictoyo 1 péon tun g tpdbeong ypriong YMA tov dwtddevipov
yw 1 PE ond ekmoudevtikodc mov  KATEYOLV  OWOOKTOPIKO TITAO GTOLODV,
avayvopiCoviog ota YMA avtd ddoktikd mAcovektnpata, vreptepel katd 0,57
povadeg évavtt g mpdbeong ypniong YMA tov Pwtddevipov vy tig OE tov
eKTOdEVTIK®OV oL Katéyovv mruyio AEL Qotdco n dwopopd avt dev eppavifetal
oTaTIoTIKG onpovtikn (p-value = 0,992).

IMivaxag 11 Multiple Comparisons - Dependent Variable: Awdaxtikd mieovektiuata PMA

Bonferroni
(I) Zmovdég (J) Zmovdég Mean Difference Std. Error  Sig. 95% Confidence Interval
() Lower Bound  Upper Bound

Metomroyond -52927543 21021445 041  -1,0425580 -,0159929

Moogio AEL o o1 - 56961354 58205747 992 -1,9908285 8516015
TTroyio AEI 52927543 21021445 041 10159929 1,0425580

METommonas - saxropis -04033811 58205747 1000 -14615531  1,3808769
Tryio AEI 156961354 58205747 992  -,8516015 1,9908285

Ardaktopiid Y P—— ,04033811 ,58205747 1,000  -1,3808769 1,4615531

*. The mean difference is significant at the 0.05 level.

Yuvoyilovtag Ol TO TOpOmAvVO, M 7wPODeon TV EKTAUOELTIKOV vV
ypnowomomoovy YMA 100 Pwtddevipov ya tig PE opeiheton onv avayvopion
TAEOVEKTNUATOV To omoia. To PMA dwfétovy Kol avapEPOVIOL G EKTOLOEVTIKA,
TEYVIKG Kot SdaKTKE. Avayvopilovtag To EKTOOEVTIKG Kot TEXVIKG TAEOVEKTILATO
tov YMA 100 ®@tddevipov 1 Tpofecn TV EKTOOEVTIKMV VO, TO YPNCIULOTOMGOVY
eMNPEGLETOL OTATIOTIKA GMUOVTIKG amd TN YEVIKY BETIKN GTACT TOVG OMEVAVTL GTA
YMA. Ot apvntikég d€ OTACES TOV EKTAUOELTIKOV ®G Gtopo amévavtt ota. YMA
pewwvouy v mpdbeomn ypnong ekeivov tov Potddevipov ya tig DE katd tpomo
woyvpd otatiotikd onuaviikd. Télog, avayvopiloviag o SOaKTIKG TAEOVEKTILOTA
tov YMA tov ®wtddevipov yu 1ig ®E n mpdbeon ypnong avtodv emnnpedletan
GTOTIOTIKG GNUOVTIKGE 0T TNV KATOYN LETATTUYLOKOD SUTAMLLOTOG.

«IToreg avtiMyels TOV eKTAdEVTIKAV anévavTt 610 YMA Tov PT6dEVTPOL
OTOLYEL00ETOVV TNV EIKOVA TG YEVIKEVHEVIG ApVioN G (P1]OS TOV;»

Ta mo10TIKG dedopEVA TOVL GVAAEXONKOV LEG® TOL MAEKTPOVIKOD £PMOTNUATOAOYIOV
KOTEOEEAV OTL 1] GUVTPUWTTIKY TAELOYNPIO TOV YPNOTOV TOL POTOIEVIPOL SLUTLTIMOVEL
Oetikn mpobeon mepartépo ypnong tov omobetnpiov (75 Oetikég amovinoel oTO
oVVoLo TeV 83), ®GTOC0 apKETOL gival Kot 6601 Tov dev emBupobV Vo Guveyicovy
xpNom ToL 7 dgv T0 EYouV Ypnotpomooet oté (51 amavinoelg 6to cvvoro Twv 140).
Ot tep1o6oTEPOL EKTAdEVTIKOL avEPepav O0TL To. PMA Kdvouv T didackaiio Tovg o
EVYAPIOTN, EVEPYOTOOVV TO €VOWPEPOV TV pabntov tovg, Ponbave ot
Slopopomomuévn  O10aoKOAI0, Kol TOPEYOVY  TOAAOVG  GNUEIMTIKOVS  TPOTOVG
mapovciaons e mAnpogopiag. Qotdco avapépdnkav kot TPOPANUATO TEXVIKA,
oyedlaong kot Asrtovpyiog tov PMA, un Aettovpykn Ta&vouncn tovg, acvup®vio
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GTOXOV SNUIOVPYDV Kal XPNOTOV, VA emonudvinke Kot EAAENYT S1OUKTIKOD YpOVoL
Yo EVOoXOANoT LE AVTA, TEPOV TNG EALEWYNG ETAPKOVS TEYVOLOYIKOV EEOTALGILOD TOV
oyoAeiov 1 g aibovcag ddackariog.

[Mepartépm TANpoPopies yio TIC ATOYELS TOV EKTAUOEVLTIKMV YOP® amd T0 PTddEVTPO
kot To PMA €8woav ot Nudounpéveg ouvevtenEelg evog Gvopa Kat dV0 YOVAIK®Y Ot
omoiol glyav dMnAmoel ek TV TPoTEPV OeTikn Tpdheon cvpuueToyng ot devTEPN
@aon g épevvog. Kowvd yapoaktnploTikd Tov Tpidv eKmOdeVTIKOV gival 1 xpnon
YMA ot d1daoKoAio TOVG Kot 1) avayvapion tng tpootiféuevng a&lag g xpMmong
tov TIIE oty eknaidgvon. Q61060, 01 GUUUETEXOVTEG GE QLTI TH ACT TNG EPEVVAG
K@vouv ypnomn tov PMA o dopopeticd Pabud o kabévag.

Xe ov{nmon yopw amd 10 €Bvikd amobetiplo PTOdEVTIPO KO TN YPNON TOV, Ol
exmadevTiKol eE€ppacay SloTakTIKOTTA anévavtt oty aindpa Tov YMA mov
dwbétel, evad emeonuavay ™V aveykowotnto ofloloynong kot taSvopunong tov
VIOPYOVI®V OO ONAd0 EUTELPOYVOUOVOV EKTOULIEVTIKAOV Ol OTOioL v £XOLV
YV®on G VANG TG EKAOTOTE TAENG. ZVUTEPACUOTIKA KATEANEAV KOl Ol TPELG OTL TO
DPOTO6EVTPO OEV GTEVOVVETOL GTOV PEGO EKTOLOEVTIKO, OANG GTOV TTEPIGGOTEPO
EVILEPMUEVO O 0Tol0g Ba apleEpDoEL TEPIGGOTEPO TPOSMMIKO Ypdvo Kot d1dbeon yo
vo T0 evtdéel ot S10aCKAAIL TOL OMO TPOCMOTIKO EVOLLPEPOV. ZMUOVTIKY], OTMG
EMECTLOVAY Ol EKTAOELTIKOIL, Elvar 1 GLUPOAN TG EmpopPmong B’ emuédov yuo ™
xpnon tov PMA yevikotepa kot v a&lomoinor tov Pwotddevipov ewdkdTepa. Ocov
apopd otnv YmepEn kol aflomoincn OdPUCTIKOD TIVOKE Ol EKTOOELTIKOL
AVEQPEPOAV TEPLOPIGUEVT YPNOT TOV, OKOHO KOl OTIC TEPUTTOGEIS GYOAEI®V TANP®G
gEomMopévov, Kupiog AOY® eAAMmolvg emudopemong tove. Ot amdyelg tov
EKTTOLOEVTIKMV GLVEKAVOY, €miomng, oe dvo onuela: Bempoldv okoOTN TNV VIAPEN
EKTTOLOEVTIKOD, YVMOOTY NG TE(VOAOYIaG, 0 omoiog Oa Tapéyel TELVIKN VITOSTAPIEN
OTIS OYOMKES Movadeg, smAbovtag Teyvika {ntipata, to omoia dvoyepaivouy Kot
amoBapphvovy Tovg ekmoudevtikovs amd ™ xpnon TIIE, kabdg kot tn dtayven tng
TANPOPOPiog YOP® amd 10 POTOIEVIPO KoL TO VAIKO TO 0010 PLA0EEVEL pHEG® NG
YPNONG EVPENDC JAOESOUEVDV KOWVAOVIK®DV JIKTO®V, OTMG gival, Yo TopAdELyLd, TO
facebook.

Xvliton - Topnepaocpata

A7d o amoteEAEoUATA TG £PEVVOC TTOL TOPOVCLACAUE PaiveTal OTL 1] EWIKOTEPT KO
MO OTOYELUEVN EMUOPPMOT] TOL TPOGPEPETaL oto B’ emimedo ompovpysl tig
TPoOTOOECELS GTOVG EKTAUSEVTIKOVG MOTE VA ovayvopicovy ta opéAn tov YMA g
gpyaieio, Onmg ekelva KoTaypdpovtol oty eAAnvikn kot diebvr Pipioypaeio (Kay
& Knaack, 2009; Wibowo et al., 2017; Alvarenga et al., 2017; Tavvaxonobrov,
2018), ka1 va otabolv Oetikd amévavtt ot ypnon tovg. EmmAéov, ol ekmaidevtikoi
oV OACKOVV GE HEYOADTEPES TAEES TOL Anpotikod GyoAgiov kau on otnv XT°
QoiveTal Vo SOUOPPOVOLY GTOATIGTIKO GNUAVTIKG OeTIkéG OTAGEIS OmMEVOVTL OTN
xpnon tov YMA wg epyaleio, emPePordvovtag tovg da Silva et al. (2015) ot omoiot
Kévouv A0yo Yo pelmon Tov SUGKOAMMOV 6T S1800KAAIN KOl TNV KOTOVONGCT EVVOILDV
tov OE péow g ypnong YMA.

Ta mooTikd dedopéva evioybovv Tov 1oYLpIopd tov Papdvn (2015, o. 53) mepi
eumodiov otn ypnon PMA, 6mov g tétoa avagépovtal, HETAEL GAA®V, Kol ot
TEPLOPIGUEVEG VAIKOTEXVIKEG VTOOOUES TOV GYOMK®OV povadwv. Ot exmoudevtikol
avaPEPOVY VAIKOTEXVIKEG eAAElyELS, evd Ba e&okolovBodoav vo ypNGYLOTOI0VY TO
Dwtddevipo edv vanpye 0 KOTIAANAOG eEomAopdc oty aibovoa didackariog Tovs.
A&loonpueioto givar emiong to yeyovog 0Tl 01 BETIKEG GTAGELS TOV EKTOOEVTIKMV, MG
dropa, anévavtt ot PMA peidvovtal 1oyupd 6TATIOTIKE GNUAVTIKA oo TV Drapén
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103 PG TIKOV/K®V TIVAKA/K®V GTO GYOAELD TOVGS, YEYOVOC ®GTOGO oV eMPERatdveTol
amd TAN00G EPELVAOV Ol OTOIEC AVAPEPOVY LN ETOWUOTNTO TOV EKTOUOEVLTIKMOV GTNV
évtagn g ev Aoym teyvoroyiog otn ddaxtikng Toug mpdén (Van Laer, Beauchamp &
Colpaert, 2014 oto Mdveong & Kokapag, 2016, o. 37; Mdaveong, [avvorodriov &
Sapavta, 2014).

Ocov a@eopd o1 cbyyuon TOV eKTUOELTIKOV oe oyéon upe 10 YMA 1ov
Dwotddevipov opeiletar, evOEYOUEVAOC, OTNV TOADTAOKOTNTO NG OVATTLENG TOV
YMA. Zoyva ot 6Ttoy0l TV dNUIOVPYoDV TOVG Ogv evappoviloviol e TOVG GTOXOVG
Tov ekmadevtikov. H eopela ko toydtotn avamtoén g texvoloyiog, o
KOTOKAVGUOG TOV EKTALOEVTIKAV LLE VEQ TANPOPOpPia, € GLVOIVOCUO LE EUTOIIO OTIWG
epappoyn tov AlIlE, oyolkd eyyepidio, eAlelyelg otov TeEXVOLOYIKO £E0TAMGLO, Ol
Boaocikéc omovdég Kot 1 EMUOPP®CT TOV EKTAUIEVTIKDY TOVS KaboTd, 6TV mpaén,
QUYOVOVG KOl 0pvNTIKOVG amévavtt oTig eEEMEEIC KOl TN ¥PNon YNOLKoH LAKOD
(Papdvng, 2015).

Téhog, Oa mpémet va avapepbei 0TL, poAovoTL akolovOnonke n néBodog ylovooTifado
yw T ovAAloyf tov detypatog (Creswell, 2011), téoo 1 nhektpovikny copmAfpoon
TOV EPOTNUOTOAOYI®V, OGO KOl TO TEPLOPIGUEVO apBunTiKd delypa Ogv emTpEmOVY
YEVIKELON TOV UTOTELEGUATOV.

Ipoontikég

ATd T0 Topamdve oTolyEln SL0PAIVETOL MG EMITAKTIKN OVAYKOLOTNTA 1) EXUOPPOOT
TOV EKTAUOEVLTIK®V 0T Ypnon Tov YMA mpokeiévou vo onpembet avafaduion tov
ekmadevTikod tovg épyov. H empopemon B’ emmédov, amoriayuévn ond dvcypnora,
Eemepaopévo AOYIGUIKE TOV GTEPOVVTOL «ITOLOAYWMYIKNG POVTAGIOG KOl TPMOTOTLTLNG
(TMoaraddxng & KaAoywavvakng, 2013), 6o pumopodoe vo ddcel €upoocrn oty
a&lomoinon twv YMA tovilovtag ta 0@EAN oL gkeiva Tapéyovv ot ddackaAin Kot
vo emdudéel e£0KeEImON TOV EKTOOEVTIKGV e TV avalnTnon Kot I ¥p1ion Tous
otV Tpdén. Ot ekmodevtikol opeilovv va givar og BEon va emAEyouv TV a&lOmIoTn
Kot a&droyn mAnpogopio dote vo epmiovtiCovv T ddackaiios TOLG Ko AVTO
EMOQIETOL OTN GTOYEVUEVN KOL EMIKOUPOTONWEVT EMUOPPwON Tovg. EmimAiéov, oto
TAOIC10 EVIOYLONG KOl EVOLVAUMONG TOL EKTOOELTIKOD €Pyov, TPOTElvETOL M
TPomONo”m vVEOL KOKAODV OLGLUCTIKOV ETMHOPPOTIKOV TPOYPOUUUATOV 0EL0TOINCNG
TOV S10PACTIKMY TIVAK®OV, LE GTOXO VO TEPLOPLOTEL 1| Apvnon xpNomng Tovg 1 oroia
TapaTNPEITOL KOl LEWDVEL ONUOvVTIKE TV Tpodbeon ypnong YMA ot dwackaiio. H
a&10moino1| Tovg 6NV EKTAOEVTIKN S1adikacio Bo UTopovGE VoL EVIGYVGEL GTLOVTIKA
Ta 0pEAN TN xpnons YMA, Wwitepa otig OE.

Y& GLUVOVLOAGHO LE T TOPOTAV® 1) VAOTOINGCT EMYUOPPMTIKOV TPOYPUUUATOV YOP®
omd To TEPLEYOUEVO Kot TN xpnon Tov amobetnpiov PTOdEVTPO, OVAUEVETAL VO
avénoet onuavtikd v mpdbeon ypnong YMA. Avadeikvoetal og ovaykoldtnto ot
EKTAOELTIKOT VoL EVIEP®OOVY Gyl LOVO Y1 TO YNPLOKO VAIKO TTOL VIEtapyEL dlabéaio,
oAAG Kot Yl Tov Tpomo avalntmong, EVIomopoy Kot aflomoinong tov, Kobmg
dwpaivetar Tog n xpnorn tov Pwtddevipov pewwvetor €attiog g 010G TG doung
tov. [ToAAég MTav Ol OVAPOPEG TOV GLUUETEYOVI®V OTNV TAPOVoH HEAETN Yio
SVOKOAIEG GTOV EVIOTIGUO TOV KATOAANAGTEPOL YNOLOKOD VAKOD Y10 TV €KAGTOTE
mepioTooT, YEYOVOS Tov av&ave Tov xpOdvo TPOSOTIKNG avalnTnong Kot EVvacyoAnong
HE TO amofeTPLo Kot 0d1YOVGE o€ 0mobAppLVET Ko, £V TEAEL, GE GpVNoN YPNONG TOV.
FUVETMG, N OLOLACTIKN EMUOPP®CT KOl EOIKEIDMOTN TV EKTAUOEVTIKMV LE TN dOoun
Kot TN Aettovpyio Tov PwTOdeVTpov B cuvEPare oe avénom g TpodBeong xpnong
TOV.
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‘Ocov apopd o1 Yv®OTOnoinoT Tov SBEGILOV YNPLOKOD VAIKOD TTOL LITAPYEL GTOV
EBvikd Zvoowpevtn, 0ALA Kol TN S1AXVOT WEDV Kol KOADY TPUKTIKMV YPNONG TOV
a&lohoyeitan g eEapetikd BeTikn 1 TpOGPaATN a&loToincT TG TEXVOAOYIKNG EEEMENC.
Ta gupémg Srodedopéva KOWmVIKA diKTLa, TOV OToiMV Ol YpNoTeg av&dvovtal pe
paydaiovg pvOpodg, pmopodv vo cvpPdrovv kaboploTikd mwpog TNV embounty
katevBuvon, evod egival kavd vo Guvopauovy TN dnpovpyic kol gvioyvon
EKTTOLOEVTIKMV KOWOTHTOV LABNoNG, 6mov Bo eudokipel 0 EMOKOSoUNTIKOG S1GA0Y0G
KO 1) AVTOALOYT] GUYYPOVOV EKTOLOEVTIKMY TPUKTIKMYV.

e eminedo omuovpyiog tov YMA mpoteivetal, OT®G TPOKVTTEL ALO TNV TOLOTIKN
€PELVOL TNG UEAETNG LOGC, TPOTEIVETOL 1) XPNON KOWAV KMIIK®V eMKovaviog petasd
OAOV TMV EUTAEKOUEVOV GCUVIEAECT®V, OTO TAOIGLO TNG OEMIGTNHOVIKOTNTAG,
TPOKEWEVOL TO, TPoidvta Tov Ebvikod Xvoocwpevtn ynelokod vLAKOD vo givol
EAKVOTIKA KOl OVTOYOVIOTIKA G€ oYEor e 60 VITapyovV 6To dtadiktvo. H moparndvm
cuvepyooio OAOV TV gumiekopévov otn dnuovpyic YMA oe cuvdvaopd pe v
a&loA0YNoN TOVg OO OPAdN EUTEIPOYVOUOVOV EKTOIOEVTIKAOV, Ovapévetal OtL Ba
ouvéPare kKaboploTikd otV avaPadcn e modTToC TOV TUPEYOUEVOD YNPLUKOD
VAKOV.

Ol ta Topomdve Bo pmopovcayv vo evioyvfovy GNUAVTIKA OO TNV ELG0YOYT £VOG
VvEOL BEGIOV, EKEIVOL TOV TEYVIKOV VTOGTNPIKTN TNG EICAYMYNS Kol YPHONS YNOLoKOD
VAKoD oty ekmaidevorn. H mieioyneio tov exkmoidentikov dnAdvel advvopio vo
avtomokplfel og TVXOV dSVGKOALES TOV TPOKVTTOVYV TOGO GE GYECT| LLE TOV TEXVOAOYIKO
gEomhiopd, 660 kot otnVv 1010 T xpnon tov YMA. To aicOnua dvcapéokelag 1 Kot
@oPfov mov ekppaletor Ba pmopovce va TEPLOPIOTEL PE TNV VIAPEN €VOG HEVTOPO,
EUTELPOV TOGO O€ TEYVIKA CNTNUATA 0G0 Kot SIOOKTIKEG TPAKTIKES.

KAgivovtag, 1 avafdaduion g motdtTag Tov EKTodELTIKOD Epyou yapaktnpileTol
VO0goT ATALTNTIK OGO KOL GTIOVTIKY KOl Y10, TOV AOY0 a0Td Kpiveton eEa1peTIKA
evdwpépovca kot mpokAntiky. Ot exkmodevtikoi  dmAwvovv  mpdbupor  va
aKoAoVONoOVY VEEG 000VG KOl VoL EUTANKOVV GE VEES Ol0OIKAGIES TPOKEUEVOL VO
BeAtidoovv ) ddacKaAio TOVG OPKEL VO VTTAPYOLV Ol KATAAANAES TPOoDTOOEGELG TOV
0o toug evepyomomoovy, Ba TOvg Tapakvicovy Kol o TOVG EUTVELGOLV, EVHD
mapdAAnia Bo Tovg EVIcYOCOVV LE TO ATOPAITNTO YVOOTIKA £POdLa Ta. omoia Ba Tovg
KATAoTOOV 1KavoOg va avtemelépyovtal ot dwapkeic e&elifelg g ovyypovng
KOWaViog.

B oypaoia

Bitoving, M. (2014). H a&omoinon tov nAEKTPOVIKOD VIOAOYIOTH GTNV TPOGYOAKT| Ay®YN: OTOYELS
TV vroyneiov Bpepovnmokopwmv. Xto I1. Avactaciédng, N. Zapdvng, B. Owovopidong & M.
Koloywavvéakng (Em.), Tpoxtika Epyocidvv 9°° Iovellijviov Zovedpiov ue Aebvip Zouuetoyn
«Teyvoloyies e Ilnpogopioc & Emikoivoviov oty Exraidevon», 542-550. Tlovemotipio
Kpnng, P£€6vpvo, 3-5 OxtmfPpiov 2014.

BurtovAng, M. (2015). Aviidiyeig [Madayoydv [Ipooyolikhic Aymyng o tn Xpnon tov Aadpootikon
[ivaka otv Aywyn ooy [Ipooyoing HAwiag. Xto B. Aaydikéing, A. Aadidg, K. Mrikoc,
E. Ntpevoyidvvn, M. Towrtovpidov (Emy.), Ipaxtixd Epyooicdv 4% Hovellijviov Zvvedpiov
«Evraln v TIIE oty Exmaidevtiky Aiadikacior g EAMAnvikig Emoempovikig ‘Eveoong TIIE
omv Eknaidevon (ETIIE), Apiototéreo Ilavemotiuo @Oeocorovikng & Ilovemotipio
Maoakedoviag, ®escarovikn, 30 OxtwpPpiov — 1 Nogpfpiov 2015.

BMdpa, E., Movlakng, X., & Koloywavvakng, M. (2018). Awdackario tng AtdOiacn tov Potog pe ™
Xpnon g Epappoyng Asdidortatng Areikoviong Algodoo. Avoiktip Exmaidcvon: 1o meplodiko
yio. v Avoikty koi €& Amootdoews Exmaidevon ko v Exmoidevuikn Teyvoloyio, (Educod
Tevyog «Zyxedracpog Kot a&lonoinon Tov Yynelokov cevapiov yio ) ddackario tov Puoikdv
Emomudvy), 14(2), 76-94.

Oven | Ldacation 179

http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 05/09/2019 12:55:04 |



http://epublishing.ekt.gr

Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 15, Number 1, 2019 Section one © Open Education

BMdpo, E., Movlakng, X., & Kahoywavvakng, M. (2014). A&omoinon tov Aoyiopikod Algodoo ot
Awackaiio Tov Puoikov Emompov oy [potofadua Exknaidevon: Meiét Iepintwong yo
™ AookaAio g Adbraong tov Pwtdg. didaokalio twv Pvoikov Emotnuov - Epeova koi
Ilpéén, 50-51, 7-21.

I'epovkm, M. (2014). Exrowdevticoi kot teyvoroyio: H xpron texvoloyikdv pEG®V GTNV EKTAISELON).
310 II. Avaotacidadng, N. Zapdavng, B. Owovopidng & M. Karoywovvakng (Em.), Ilpoktika
Epyacicov 9% Iavellapviov Zvvedpiov ue Aebvip Zopuetoys «Teyvoloyies e Inpopopios &
Emikovoviov oty Exmaidcvony, 526-533. Iovemomjuio Kpimg, PéBvpvo, 3-5 Oxtofpiov
2014.

Tavvakomobrov, A., Tlomoodépn, 1., & Zroaowdkng, K. I1. (2018). Mafnowuxd aviikeipeva: H
a&oroynon pe to poviého LOEM. Zto E. II., Koitodxkng & 1. M., Zolovikiong (Emy.),
THpoxtké  Epyocicdv 5% THoaverllijviov  Exmaudevticod Zvvedpiov Kevipikiic Moaxedoviag
A&omoinon twv Teyvoloyiv g [inpogpopiog Ko twv Emikovoviov oty Aidoxticy TIpdén,
Teyvoloyieg, Téyves & Holitiouds otnv Exraidcvon. Mavel v Evoon Exrtoidevtikdv yio T
A&onoinon tov TIE ot ®uowég Emomiueg «Myding Aeptovlog» - 2003, 91-109.
Ogocalovikn.

I'koptlovikac, B. (2017). Yhpioxd Mabnoioxa Avtikeiueva oty didaokalio tg Pooikng: pio suneipii
uerérn (Adnpocievtn Metantoyloxn Epyacia). [averotuo loavvivov, lodvviva.

Zapavng, N., Owovopidng, B., & Awapddkng, M. (2014). Ot kbpilot Tapdyovieg TOV OTOYEDV TV
mmayoyov og npog tig TIIE kot n katnyoplonoinon tov vhmoaywydv oe tomovs. Xto II.
Avootaotddng, N. Zapavng, B. Owovopiong & M. KeAoywavvaxng (Em.), lpaxuixé Epyacicrv
9ov [Ilaveldipviov Zvvedpiov pe Aicvyp Zvuuetoyn «Teyvoloyies e IMAnpogopios &
Emikowvovidov oty Exroidevon», 499-507. IMavemompo Kprig, PéBouvo, 3-5 OxtwPpiov
2014.

Oopadng, I1. (2017). H E& Anoctdcemg Exnaidevon wg MéBodog Empopewong Aackdrwv: Etdoelg
kot Andyeic. 1o K. [oamavikordov, A. I'dyoviov, A. Zounidng, A. Aadidg, I. T¢wptldkng, ©.
Mnpdnitong, X. Hovaywwtakonovkog (Em.), Ipaktiké Epyacicv 5% Iaveljviov Zvvedpiov
«Evtaln kor Xpnon twv THE oy Exmodevnxy Aiadikooior, 369-380. Avotatn Zyoin
HNodayoywng & Teyvoroywng Exnaidevong, Adnva, 21-23 Anpidiov 2017.

Kamvidg, I1., Apyvpdkng, E., KotoaAidng, ®@., Nakn, Z., Aovliva, M., Avdpeadaxn, 2., & T{optln,
A. (2013). Z0 A. Aodibg, A. Mwcpdémovrog, X. Tloavayiwtaxémovrog, ®. Ilopackevd, I1.
IMwtéhag, I1. TToAitg, X. Petding, A. Zapyov, N. ayavtiong, A. Xaikidng (Em.), Ilpoktika
Epyacicyv 3% Iavellajviov Zvvedpiov «Evialn twv TIE oy Exroidevticy Aiadikasion ™G
Edvucaig Emompovikng ‘Eveong TIIE omv Exnaidevon (ETIIE), Tunpe Ynoewokédv
Yvomudtev, [Havemompio Hepoidg, [epadg, 10-12 Maiov 2013.

Keleoidng, E., & Mavaen, 1. (2016). epyalsio dvowkav Emotnudv. Zepd: H epyoleiobixn tov
daokalov, tevyos 4, Abmva: Ocegldtog.

Koéung, B., Toovpann, X., Aafidog, K., & Zayovpac, X. (2015). Amdyerg kar [Tpaxtikég Xyetikd pe
v A&omoinon tov TIIE omv Exnowevtiky Awdikacio tov Empopeopévov Extoudevtikov
[pooyorknc Exnaidevong oto [pdypappa B’ Emmédov. Tro B. Aaydihéing, A. Aadidg, K.
Mrikog, E. Ntpevoyivvn, M. Towtovpidov (Emyl.), Ipaxuxd Epyacidv 4°° Iovellijviov
2vvedpiov «Evtaén twv THE oy Exmoidevtikn Awadikaoion g EAAnvikig Emotnpovicng
"Evoong TIIE omv Ekmnaidevon (ETIIE), Apiototéleo Ilavemompio @Oeccolovikng &
Mavemompo Maxedoviag, @ecoarovikn, 30 Oktofpiov — 1 Nogufpiov 2015.

Koétmg, K., & IloAimg, I1. (2017). Xtdoeig ko andyelg eknodentikdv [potofdaduag Exnaidevong
Ewwng Ayoynig Anpotikev Eyoieiov oyetikd pe tig TIIE. 1o K. Tlaravikoddov, A. I'dyoviov,
A. Zopmidng, A. Aaduig, 1. TCwptlakng, ©. Mnrpatitong, X. Iavayiwtakdémoviog (Emy.),
Tpoxtiké Epyocicdv 5 Hoavellajviov Xovedpiov « Evialn kar Xpijon twv TIE otnv Exraidevtixi
Aadikaoior, 655-665. Avototn Zyoln [owaywywng & Teyxvoloywng Exmaidevong, Abnva,
21-23 Ampidiov 2017.

Kiovéapn, A., Mavépikag, A., Kopaurndrtoa, A., Xakkidng, A., Mekiota, A., & Tlovpa, M. (2015). To
Néo TIIpoypoppa Emovdav Tewypagiog Anpotikod — Dvpvaciov ko Ipotewvopevo
Exnaudevticd YAko. Lo X. Zxovprovpdn & M. Zxovpdg (Em.), Hpaxurd 1°° [avellijviov
2vvedpiov pe Aigbvp Zvpueroyn «Avimroln Exmoidevtikod Yiikod ora MoOnuatiké koi tig
Dooikég Emoriuecy, 161-172. Podog, 17-18 OxtwfBpiov 2014.

Meyddov, E., & Kaxkopdavng, X. (2018). Yneuoko Zyxoleio II: enéktaon kot a&lomoinon g ynelokng
EKTOOEVTIKNG TAOTPOPLOG «e-me», TV SadpacTikdv oyoMkdv Bifiiov, Ttov ynelokodv
amofetpimv Kat Tov OVIKOV GLECOPEVTN EKTALOEVLTIKOV TEPLEYOLEVOL «D@TOdEVTPOY. XT0 XT.,
Anpmtpradng, B., Aaydiiéing, ®p., Totwdtoog, 1., Mayvicoing, & A., T{qnag (Emy.), Ilpoxtika

Oven | Ldacation 180

http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 05/09/2019 12:55:04 |



http://epublishing.ekt.gr

Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 15, Number 1, 2019 Section one © Open Education

Epyaoiawv 11ov Haveliiviov kou AieBvoig Zvvedpiov « Ot TIE oty Exmaidevon», 15-23. ATIO —
MMAMAK, ®gcoarovikn, 19-21 Oxtmppiov 2018.

Muwpoémovrog, A., T'ewpyomovrog, K., & Mmnéilov, 1. (2019). Mabnoiaxd Aviikeiuevo otic Pvoikés
Emotiues. Exnaidevon Empopeotov B’ emmédov T.ILE., Xvotdada: duvowég Emotipec,
Havemompoakd Kévipa Empopemong (ITAKE), Empopemticd vid — Ewdwd Mépog.

Toraddxng, Xt., & Kahoyavvakng, M. (2013). Anotiunon tov £pyov Enpopepwon Exradevtikdv yio
™ Béltiom A&onoinon tov TIIE kot tov Exknadevtikdv Aoyiopikdv oty mepipépeto, Kprimg.
M perémn mepintwong. Néa [oideia, 144, 98-112.

Ieopatloyrov, E., & Mamadomodrov, A. (2013). H mpdbeon tov exmadevtikdv [potopdaduiog
Exnaidevong yia mv éviaén tov TIIE ot pobncioxn dadkacio: Epgvuvnrticd dedopéva. Xto A.
Aadibg, A. Mwpomovrog, X. [Tavaywtaxdémovrog, ®. [Mapackevd, I1. [Tvtérag, I1. TToAitng, X.
Petdng, A. Zapyev, N. @ayovtidng, A. Xakkidng (EnyL.), Ipaktikd Epyacicv 3% Hovelriviov
Zvvedpiov «Evtaln twv TIE oy Exmoidevtiky diadikasion g EMnvikig Emotmpovicig
‘Evoong TIIE omv Exknaidevon (ETIIE), Tuqua ¥noewxdv XZvompdtov, Iloavemiotuo
[ewpamg, Mepards, 10-12 Maiov 2013.

IMaxiton, K., Exdprtov, A., [Maradorovrov, I1., Tooamaping, I'., Karoyovvaxng, M., Molavdpdaxng,
I'., Zovhog, 1., Zovmidng, A., Kohog, N., Pilakn, A., & Ztapoding, E. (2015). To Néo
Mpoypappa Erovddv Puoikdv Emotuov yio v Yroyxpeotikn Exnaidevon — Ipotewvodpevo
Exnadevticd Yo, Zto X., Tkovpmovpdn & M., Txovwdg (Em.), Hpaxtixé 1°° IHavellijvioo
2ovedpiov e Micbviy Zouuetoxn «Avamroén Exmoidevtikod Yiikov ora MaOnuatikd xor tg
Dooikés Emortiuegy, 137-151. Pddog, 17-18 Oxtwfpiov 2014.

PaBavng, K. (2015). H dnuovpyio kor 1 ypnon «Mobnclokdv Aviikeévovy: and to TEXVO-
Kowmvikd mepipdriiovia, otn oyxohkn Taén. Xto X., Exkovumovpdy & M., Zxovpods (Emp.),
Tpoxtiké 1 Havelljviov Zovedpiov pe Aebvip Zopuetoyny «Avémroén Exmoidevtikod Yiucob ota
Mobnuotike kor wug Dvowkés Emoriuesy, 50-59. Iavemompuio Aryaiov, Pddog, 17-18
Oxtofpiov 2014.

Ytorog, I, & Katong, K. (2016). Avtiiyyelg Exknodeutikdv yu to Zyoiwcd Eyyepidia tov duoikav
Enotqpdv oto Anpotikd Tyokeio. Tro M., Zxovudg & X., Txovpmovpd (Em.), Hpaxtird 2%
THovelinviov Zvveopiov pe Aiebvip Zoppetoxn «To exmordevtikd viiko oto. Mabnuatika xoi 1o
EXTOI0EVTIKG VAIKO ot Pooikés Emotiueg: povoyikés mopeies i alinlemopaoerg », 495-505.
Mavemompo Atyaiov, Pédoc, 14-16 OktwoPBpiov 2016.

Yoya, I1., Mdveong, N., & Kopddakn, M. (2016). Andyelg kot 6Taoels ekmatdevTikov g Teyvikng kot
Enayyeipotiknic Ekmaidevong ywoo v évtaén tov TIE om dwackario. Xto T. A,
Mikponovrog, N., Tlaraypiotoc, A., Towdpa & I1. Xaixn (Eny.), paxurd 10° Iavelinviov
2ovedpiov ue Aiebvyp Zopuetoxn «THE oty Exmaidocvony, 4637-644, ETIIE - Tlovemotpio
loavvivav, 23-25 Zentepfpiov 2016.

TGpoyiavvng, A. (2017). Hiextpovikiy uabnon: Gewpnrikés mpooeyyioeis ko1 eKTaidevTIKol oyedlooHol.
ABnva: Kprwen.

Yolhog, A., & IMapackevds, A. (2014). Aviiqyes eknadevtikdv yo v Teyvoroywn MMoudaywywkn
I'voon Ilepieyopévov: H mepintowon twv  empoppovpevov duvowov [IE04. Xto I,
Avootaotadng, N., Zapdavng, B., Owovopuidng & M., Katoyavvékng (Emy.), Ipaxtird 9
Hovelinqviov Xvveopiov ue Awebvip Zvuuetoyn « Teyvoloyies g Hinpopopios & Emixorvwvicrv
otnv Exmaioevoon», 508-516. [avemotmo Kprng, Pébvuvo, 3-5 Oxtoppiov 2014.

Ally, M. (2004). Designing effective learning objects for distance education. In R. McGreal (Eds.),
Online Education Using Learning Objects, 87-97. London: Routledge Falmer.

Alvarenga, C.E.A., Ginestié, J., & Brandt-Pomares, P. (2017) How and why Brazilian and French
teachers use learning objects. Education and Information Technologies, 22(5), 1973-2000.
Arslan, K., Gok, A. & Saltan, F. (2010). Motivating Teachers To Use Learning Objects. In D. Gibson
& B. Dodge (Eds.), Proceedings of SITE 2010--Society for Information Technology & Teacher
Education International Conference, 2637-2644. San Diego, CA, USA: Association for the
Advancement of Computing in Education (AACE). Retrieved August 25, 2019, from

https://www.learntechlib.org/primary/p/33769/

Cechinel, C., Sanchez-Alonso, S. & Garcia-Barriocanal, E. (2011). Statistical profiles of highly-rated
learning objects. Computers & Education, 57(1), 1255-12609.

Creswell, J. W. (2011). H épevva oty ekmoidevon:. Zyediacuos, owloywyn ko alloloynon g
rocotikiig kol wolotikiic épevvag (Empéiewn X. Tlopumatlovdng). AdMva: Tov.

da Silva, S. L., Guaitaloni Junior, J. T., Goncalves, E., da Silva, R. L., Viana, E. R., & Leal, F. F.
(2015). An alternative for teaching and learning the simple diffusion process using Algodoo
animations. Retrieved May 3, 2019 from https://arxiv.org/abs/1412.6666

Oven | Ldacation 181

http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 05/09/2019 12:55:04 |



http://epublishing.ekt.gr

Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 15, Number 1, 2019 Section one © Open Education

del Moral, M.E., Cernea, A. & Villalustre, L. (2013). Connectivist Learning Objects and Learning
Styles. Interdisciplinary Journal of E-Learning and Learning Objects, 9, 105-124. Retrieved
August 25, 2019, from https://www.learntechlib.org/p/160491/

Downes, S. (2004). Resource profiles. Journal of Interactive Media in Education, 2004(5), ISSN:
1365-893X

Elliott, K., & Sweeney, K. (2008). Quantifying the reuse of learning objects. Australasian Journal of
Educational Technology, 24(2), 137-142.

Freisen, N. (2004). Three objections to learning objects and elearning standards. In R. McGreal (Eds.),
Online Education Using Learning Objects, 59-70. New York: Routledge.

Gibbons, A. S., Nelson, J. & Richards, R. (2002). The nature and origin of instructional objects. In D.
A. Wiley (Eds.), The Instructional Use of Learning Objects, 25-58. Bloomington, IN: AECT.

Gulzar, Z., & Leema, A. (2015). Sharable Content Object Reference Model: An Overview. In National
Conference on Computing Technologies Todays and Beyond (NCCTTB’ 15), 71-75.

Hannafin, M. J., Hill, J. R. & McCarthy, J. E. (2002). Designing resource-based learning and
performance support systems. In D. A. Wiley (Eds.), The Instructional Use of Learning Objects,
99-130. Bloomington, IN: AECT.

IEEE. (2005). The Learning Object Metadata Standard. Piscataway, NJ: Institute of Electrical and
Electronics Engineers. Retrieved July 20, 2018, from
http://ieeeltsc.org/wg12LOM/lomDescription

Janson, A., & Janson, R. (2009). Integrating Digital Learning Objects in the Classroom: A Need for
Educational Leadership. Innovate: Journal of Online Education, 5(3), Retrieved August 24,
2019, from https://www.learntechlib.org/p/104261/

Jimoyiannis, A., Christopoulou, E., Paliouras, A., Petsos, A., Saridaki, A., Toukiloglou, P., & Tsakonas,
P. (2013). Design and development of learning objects for lower secondary education in Greece:
the case of computer science e-books. Proceedings of EDULEARN13 Conference, 41-49.
Barcelona: IATED.

Kalogiannakis, M. (2010). Training with ICT for ICT from the trainer’s perspective. A Greek case
study. Education and Information Technologies, 15(1), 3-17.

Kay, R. H., & Knaack, L. (2009). Assessing learning, quality and engagement in learning objects: The
Learning Object Evaluation Scale for Students (LOES-S). Educational Technology Research
and Development, 57, 147-168.

Koutoumanos, A., Megalou, E., Palavitsinis, N., & Kaklamanis, C. (2016). Photodentro SaaS: Sowing
the seeds for an ecosystem of “Photodentro” Open Educational Resource Repositories. In
Proceedings of iCERi 2016, the 9th annual International Conference of Education, Research
and Innovation, Seville, Spain, 14 — 16 November, 2016. Doi: 10.21125/iceri.2016, Publisher:
IATED. https:/library.iated.org/view/KOUTOUMANOS2016PHO

Lehman, R. (2007). Learning object repositories. New directions for adult and continuing education,
113, 57-66.

Megalou, E., Gkamas, V., Papadimitriou, S., Paraskevas, M., & Kaklamanis, C. (2016). Open
Educational Practices: Motivating Teachers to Use and Reuse Open Educational Resources. In
Proceedings of the END 2016 International Conference on Education and New Developments.
Ljubljana, Slovenia.

Megalou, E., & Kaklamanis, C. (2014). Photodentro LOR, The Greek National Learning Object
Repository. In Proceedings of INTED2014, the 8th International Technology, Education and
Development Conference, 309-319, Valencia, Spain, 10-12 March, 2014.

Moisey, S. D., Ally, M., & Spencer, B. (2006). Factors Affecting the Development and Use of
Learning Objects. American Journal of Distance Education, 20(3), 143-161.

Pérez-Lezama, C., Sanchez, J.A. & Cervantes, O. (2011). Learning Through the Collaborative
Development of Learning Objects. In T. Bastiaens & M. Ebner (Eds.), Proceedings of ED-
MEDIA  2011--World Conference on Educational Multimedia, Hypermedia &
Telecommunications, 2514-2519. Lisbon, Portugal: Association for the Advancement of
Computing in  Education  (AACE). Retrieved  August 25, 2019, from
https://www.learntechlib.org/primary/p/38213/

Polsani, P. (2003). Use and Abuse of Reusable Learning Objects. Journal of Digital Information, 3,(4)
Retrieved August 5, 2018, from http://journals.tdl.org/jodi/article/viewArticle/89/88

Roussos, P. (2007). The Greek Computer Attitudes Scale: Construction and
Assessment of Psychometric Properties, Computers in Human Behavior, 23, 578-590.

Saltidou, E., & Skoumios, M. (2017a). Analysis of the science learning objects of the Greek digital
learning object repository from a learning activities perspective. European Journal of Education
Studies, 3(12), 433-446.

Oven | Ldacation 182

http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 05/09/2019 12:55:04 |



http://epublishing.ekt.gr

Open Education - The Journal for Open and Distance Education and Educational Technology
Volume 15, Number 1, 2019 Section one © Open Education

Saltidou, E., & Skoumios, M. (2017b). Science Practices in the Science Learning Objects of the Greek
Digital Learning Object Repository. Journal of Education and Human Development, 6(4), 17-29.

Schibeci, R., Lake, D., Phillips, R., Lowe, K., Cummings, R. & Miller, E. (2008). Evaluating the use of
learning objects in Australian and New Zealand schools. Computers & Education, 50(1), 271-
283.

Sicilia, M., & Garcia, E. (2003). On the concepts of usability and reusability of learning objects.
International Review of Research in Open and Distance Learning 4(2). Retrieved August 14,
2018, from http://www.irrodl.org/index.php/irrodl/article/view/155/236

Sinclair, J., Joy, M., Yau, J. Y.-K., & Hagan, S. (2013). A Practice-Oriented Review of Learning
Objects. IEEE Transactions on Learning Technologies, 6(2), 177-192.

Smith, R. (2004). Guidelines For Authors Of Learning Objects. NMC: The New Media Consortium.

Sosteric, M., & Hesemeier, S. (2002). When is a learning object not an object: A first step towards a
theory of learning objects. International Review of Research in Open and Distance Learning 3(2).
Retrieved August 14, 2018, from http://www.irrodl.org/index.php/irrodl/article/view/106/185

Teklu, Y., Rahman, M.S., & Wiesner, P. (2002). DInet: Creating A Digital Library For Learning
Objects In Engineering. In Proceedings of the 2002 American Society for Engineering
Education Annual Conference & Exposition.

Wibowo, F. C., Hermita, N., Suhandi, A., Supriyatman, Samsudin, A., Rusdiana, D., Darma, D. R.,
Nahadi, Akbardin, J., & Costu, B. (2017). Contribution of Virtual Microscopic Simulation (Vms)
to Unveil Students' Conceptual Development and Misconceptions of Physics Concepts of Heat
Transfer. Turkish Online Journal of Educational Technology, Special Issue for INTE 2017 (1),
639-647.

Wiley, D. A. (2000). Connecting learning objects to instructional design theory: A definition, a
metaphor, and a taxonomy. Learning Technology, In D. A. Wiley (Ed.), The Instructional Use of
Learning Objects Bloomington, Indiana: Agency for Instructional Technology And Association
for Educational Communications &Technology.

Wiley, D. A. (2004). The Reusability Paradox. Retrieved August, 5 2018, from
https://cnx.org/contents/2tQZVsKy@19/The-Reusability-Paradox

Zaranis, N., & Kalogiannakis, M. (2012a). The Use of ICT in Preschool Education for Science
Teaching with the Van Hiele theory. In S. Divjak (Ed.), Proceedings of the 8" International
Conference on Hands-on Science, Ljubljana, 219-225, 15-17 September 2011.

Zaranis, N., & Kalogiannakis, M. (2012b). Greek primary students’ attitudes towards the use of ICT for
teaching natural sciences. In S. Divjak (Ed.), Proceedings of the 8" International Conference on
Hands-on Science, 264-268, Ljubljana, 15-17 September 2011.

Oven | Ldacation 183

http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 05/09/2019 12:55:04 |



http://www.tcpdf.org
http://epublishing.ekt.gr



