Amo TG I10€€g ota Avtikeipeva: Madnpartika,
YmoAoylotikn ZKEWN Kat Tpiodidotatn Ektunwon

Kdtia Xxila, Mapiaven MNpiliwtn
katiaschiza@eds.uoa.gr, mgriziot@eds.uoa.gr
Epyactrplo Ekmaideutikig TexvoAoyiag, Maidaywylkd Tunpa AsutepoBadpiag
Exmaideuong, EOVIKO kat Kamodiotplako Navemotipio ABnvwy

NepiAnyn

H tpodwaotat (3D) extdnoon amotelel éva EAKDOTIKO 1€00 €UIAOKNG T@V padntov ot padnolaxn
Sadikaoia. Qotooo, e§axolovletl va tifetat To ep@TNPaA yia To Katd OO avTr) 1) TeXVoAoyla pIopet va
onootpifel ovolaotkd mv avantodny deflomjtev, onwg 1 Ymoloywotikry Zkéyn (Computational
Thinking-CT), kaBog Kat va 61eDKOADVEL TNV KATAVO1 01 COVOETOV HabNIaTIK@V eVVolmV. STV Imapoboa
epyaoia mapovolaetat pia pelétn pe pabntég Avkeiov, ot omoiot adomoinoav éva Wneaxkod epyaleio
mov Tovg &dwoe ) dvvatomta va oxediafovv kai va yewpifoviatr Svvapikd Tig wdwotteg Tov 3D
EKTOTIWOII®V HPOVTEA@V He TN XPNON MPOYPAPHATIONOD, £0TIAfovVIag OTo eVVOLONOYIKO medio Tng
kapmoAotntag. H xapmolomrta, mapd Tig onpaviikég dvvatotnteg yua Onplovpyia pabnowakeov
nepBalAOVI®V IAOLOW®Y Ot ELKAlPiEg evioxLOong TG PAdNpATIKNG OKEWng TV pabntov, ovxva
napapévet vrnoBadplopévn oy exnadevtikn) npddn. Ta amoteléopata g pelétng eotialovv ot
oxedraotikr) dradikaoia Tov povtéAov amnod Tovg pabdnTég, ) CLPIEPLPOPA TOL KAl T1) XPI)OI) TOL HETA TV
EKTOIIOOT), aAvadelKvOOVTag veeg eKITAdenTIKEG duvatotnteg g 3D extonmong ywa ) pabnpatikr) kat
DIIOAOYLOTIKL) OKEWN TV pabntov otav avtr) covovdaletat pe Tov oxedlaopo péow MPOoyPAPIATIOHOD.

AEEEIG KAEIOIA: KapmLAOTNTA, MPOYPARHATIONOG, TPLOOIAOTATA HOVTEND, TPLOOWIOTATY] EKTOIMOTL),
Yroloytotukr) Zxéyn)

Elcaywyn

H paydata e§ENEn g texvoloylag oty obyxpovI] KOvVvia evieivel Tig aviovyieg oty
KOWOTTA ¢ PAbnpatikig eKIIAidevOng OXETIKA TOOO He TO Hola PAbnpaTiKd KAt IOleg
0eClotNTeg TOV PabnTav elvat ovo®OELS yid Tr) ONHEPLVI) EITOXT], OO0 KAl [ TO I®G Ot VEeg
avadvopeveg texvoloyieg adtomolovvrat yia va StepevvnBoovv tétotov eidovg epmtripata. Eva
XAPAKTNPLOTIKO MAPAdElypa apopd To Imedio T1)g TPLOOIIOTATIG YEDPETPLAG KAl TOD XDPOL
(Gravemeijer et al., 2017), oe covdvaopd pe mv avadoopevn texvoloyia tng Tptodiaotarng
eKTOIIOONG, 1] omoila eloépyetal paydaia otov X®po g exmaidevong kat pag Kaei va
eraveCetacovpe TG NAOAYDYIKEG HAG MPAKTIKEG EVOWEL ALTG TG TPLOOIOTATNG
enavdotaong (Ng et al., 2018). H kataokeor) kat extonoon yneakev 3D povtéAov Deopettat
OTL propet va evioyvoet 1) padnotaxy) Stadikaoia, epnékovtag Tovg padntég oe avbeviika
npoPAnpata, Sivovidg Tovg evkailpieg va KAANEPYNOOLV T QAVIACIA KAl TN
dnpLovPYIKOTNTA TOLG KAt avoiyovtag évav dpopo yua my avarrtodn mokileov dedlotritov
péoa anod ) dnpovpyla mP®TOTLIIMYV, OGS 1) dOKIY KAl 0 AVACXeSIAONOE, 1) OXEOIAOTIKI)
oxéyn) kat n xepikr) okeyrn (Coskun & Deniz, 2022 Dickson et al., 2021). Qotooo, ot épevveg
IIOL PEAETOLY ATOKAEIOTIKA T SOVAHIKI] TG TPLOOIAOTATIG EKTOIIMOIG 0TIV EKITAIOEDOL) TV
pabnuatikev elvat meploptlopéveg Kat eotiafoov Kopieg Oe EVVoleg OMOG O OYKOG KAt TO
epPadov, 1 oe WVOTNTEG IPIOPATOV KAl AANGV OTepe®V oapdtav. Ot meploootepeg, PaAotd,
emkevipovovtal oe dAla nedia g exnaidevong STEM/STEAM 1) xpnowponotoovy etotpa 3D
povTéla, otepmvTag amo tovg pabntég ) dovatotnta avbevtikng epmAokrg pe pabnpatikeg
évvoteg 1000 g EvkAeidetag 0oo xat g pn EvxAeideiag yempetpiag (Ng et al., 2022), 6mmg ot
KaprmoAeg. Av kat 1) KapmoAotnta amnotelet OepeAiodn évvola ota pabnpatikd kat oe mhrjfog

A. To@dg, E. Dwkidng, A. Kwotag, . ®eodkng, & A. AnuntpakomoUAou (Emy. ), Mpaktikda 14°° MaveAArviou Tuvedpiou pe Alebvr Tuppetoxn
"0t TMNE otnv Exmnaideuon”, Navemotipio Atyaiou, P4dog, 31 OktwBpiou - 2 NogpBpiou 2025
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EPAPPOOPEVOV EmMOTNPAOV, Oev éxel Ppet axopa T Béon g oto eAVIKO avaloTiko
HIPOYPAPHA, GOTE Ol HabnTég va OlepenVIIO0DY TIg KAPMOAEG O YEDHETPLKA OXIJHATA IO
dnpovpyodvTat peoa amd ovoxeti{opeveg petaPolés. I'ia tov Aoyo avtod, oto mapov apbpo
Oiepeovoope ) OvvApKy] ToL OLVOLACHOL TOL TPLOdIACTATOL OXeSIAOHOD KAl T
avadvopevng texvoloyiag mg 3D ekTdonmong, aStonoimviag To IPOYPAPPATIOTIKO epyaAeio
MaLT2, mpokepévov va vrmootnpiSovpe T pabnpatiki) Kot ODIOAOYIOTIKI| OKEWH T®OV
pabnTov péoa amo v e§epedbVION KAPMTDAOYPAPPMV AVIIKELHEVQV.

OewpnTIKO MAdiclo

Alepeivnon tng KaumuAoTntag y€ca amno Tov NPoypayupatiouo

Ot ovyypageig vlobetodv pia kovotpadloviotikn (constructionist) mpooéyyion 1000 011
oxediaon 1oV SpactnploT)TeOV 000 Kat oty eppnveia g padnotaxrg Stadikaotiag. Xtoxog
etvat ot pabntég va epmAakodV evepyd e T YEQHETPKY QOO TG KAPITOANG,
SlapopP®VOVTAG IIPOOKIIKO VONIIA NEPAPATIOREVOL [IE PNPLAK HOVTEAD KAl CLNTOVTAG
1§ pabnuatikég Tovg 10€eg oe OXE0T 1€ ALTA TA POVTEA Kat T1) ovpmepipopd toug (Kynigos,
2015- Papert, 1980). H yvoorn Beopeitatl og evepyr) KATAOKELT) ATIO TOV 1010 ToV pabntr), péow
g eSepevvnong Katr g OLPPONKIG EKPPAONG IOV EMUITPENEL TO IIPOYPARHATIOTIKO
neptBdAlov MaLT2. Ot ovyypageig eSetaloov pia avadopnorn g évvoldg TG KApmoAng
(Wilensky & Papert, 2010), faoctopévn oty évvola g cOVAPTNONG ®G OVPPETAPOAT), XDPIG
va napaykevietat 1) idwa 1 évvola g KApIuAOTTAG, OI®G oLVI0®S YIVETAL 0TI OXOAKI)
exrIaidevor). 210 eANVIKO aVAalDTIKO IIpoypappd, ot pabntég pabaivoov yia tov KOKAO, Ta
TO8a KAt Tig O1aPOoPEg KOVIKEG TOJEG, XDPIG OP®G VA TOLG diveTat 1) evKAlPlA VA avakalvyoovv
Kt va Slepedbvioovy Tig KAPMOAEG OG YEDHETPLKA oxrpatd pe avfopunto Tporo.

Y10 MaLT2, n pabnpatikn mpooéyyion yia ta Tptodidotata oXpata aviAel ototyeia ano
) daQopikn) yewpetpia, Omov 1) KAPIOVAOTNTA MEPLYPAPETAL OG €YYEVIG WD0TNTA TOV
KApIoA®V Kat Tev em@avetov. H ovykekpipévn dpaotnprotta Paoiletat ot 'Teopetpia tng
Xehwvag" (Papert, 1980), n omoia amoteAet pia pop@r) dSapopikrg yeopetpiag paciopévn oe
KLVI|Oelg, Omov ot Paocikég 1déeg oxetiCovtal pe eyyeveig 1O10TTEG, TOMKOTTA KAl EKPPAOT)
Pabnuatik@v eVVolmv pEod ammod KaTaokevaotikég Stadikaoieg avti yia alyefpuxég eSlomoeig
(Abelson & diSessa, 1981). Me avtov tov TpoIIo, évvoleg ONIMG 1) KAPIIVAOTTA (IT0L oLVHOMG
epgavifovrat oe avatepda Pabnpara) Prropovy va yivoov Imo mpoottég péoa aro dtatotntikeg
avanapaotdoelg avti yia avotpd atopatikda miatowa. H e§epedvnon xat o neypapatiopog
e TPLOOWIOTATA WNQLAKA OVTIKEIpEVA [E0® OLVANIKYG HETAPOAG TOV TIHOV T®OV
petapAntov oto mepiBaiov mpoypappatiopod MaLT2 amooxorietl 0to va IIpoo@épet oTovg
RaBnTeg pa TOIMKY KAl €yYEVE] IPOOEYYL0T T1)G KAPITDAOTNTAG OTOV X®PO.

IMapdMnha, 1 peAérn g padnuxng dpaoctnplotntag yiverat omod éva evpd mpiopd,
avalnrovtag Iog ot padnpartikég 18éeg Tov pabntov xpnoponolovvial ot oxediaon Kat
OV KATAOKEL!] TPLOOIACTATOV KAPMDAOYPAPH®OV CAVIIKEWPEV®VY, HE TNV Evvold Trg
KapmoAotntag va mpooeyyifetar g evvolodoyikod medio (Vergnaud, 1983) xat oxt og
aropovepévy évvola. I'a mapdadetypa, 1 npoonddeta oxedlaong evog TPLYy®VOL IAV®D O
KOAWVOPIKI) EMPAVELT EVEPYOIIOLEL TIOIKIAEG £VVOleG, OTIRG 1) OTPEWYT), 0 pLOPOG peTaPolrg Kat
1] KGPIOAOTNTA — OX1 HOVO ®G XAPAKTIPLOTIKO TOV KAPIVADHEVOV OOPAT®V, AAAA KAl 08
avtuapaPoln) pe eoBdypappa iy enineda avrikeipeva (Stevenson, 1995). Oleg avtég ot évvoteg
AVI)KOLV OTO eDPLTEPO EVVOLONOYIKO Tedio Tng Kapmolottag otov xopo. ITponyovpeveg
€peoveg Ol Omoieg £XOLV HeAETNOEl TV KAPMOAOTNTA PE0® TOL IIPOYPAPPATIOROL He
kataokeor] ToSov oe diodiaotata (Kynigos & Psycharis, 2003) xat e\ikoedry oxrpara
(Kynigos & Zantzos, 2017) copmépavayv 0Tt avtr 1) IPOOoEyy1or) eVICXVDEL T VO RATodoTnon
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TV padntev ydpe amo to evvoloAoyiko medio g KapmoAoTtag, eve Tapdnia avede§av
Kat SookoAleg TOV HABNTOV OtV KATavonorn Trg TOMIKIG OLUIIEPLPOPAS TG KAPIOANG
(Montoya Delgadillo, 2018).

Tpiodidotatn ektUnwon Kai paénotakn diadikaocia

H tploduaotat extdoneoorn Oeopeitar pla amodo tg avadoopeveg texvoloyleg yia v
exraidevon tov 2lov awwva (Huang & Wang, 2022). Qotéco mapd Tig ONPAVIIKEG
Texvoloyikeg eelifelg Tov TPlodAOTATOV EKTUIMOT®V, Ol EPEVLVITEG KAl Ol EKIADELTIKOL
eaxolovbovy va avalnrovv ovOLIOTIKODG KAl KALVOTOHODG TPOIOLG E£0AYDYNG TG
Tplodldotatg extonoong ot Sidaokalia xat T pdadnorn. ITpoogateg peléteg mapéyoovv
Kdroteg IPaTeg evOeielg OTL 1 TPLODIACTATI) EKTOIIMON HIIOPEL VA EVIOXDOEL Ta KIvNTPd, TG
YVooeLg Kat my avantodn delot|teov tov patntov. O covovaopog Yn@lakod Kat QLOLKOD
HOVTEAOD eVIOYDEL TNV KATAVONOI TOV EVVOLRV aIld Tovg padntég katl mpowdetl Sedrotnteg
OTIOG 1| XWPIKI] OKEWN, 1) ONEIOLPYIKOTNTA, 1) EMALON MPOPANUATOV KAl O TEXVOAOYLKOG
ypappatwopog (Lin et al, 2023- Leinonen, 2020). Méow g dpeong IMApay®yng AIItov
AVTIKEPEV@V, 1] TPLOOLAOTATY) EKTONOON propel va {oviavéyet apnpnpéveg évvoleg Kt va
dtevpovel TV KAVOTNTA TOL XPHOT yid dnpiovpyik:) okéyn xat gavtaoia (Lewis, 2019).
IMapd\AnAa, opwg, ot epebvnTég TOVICOLY TV AVAYKI) Yl IEPAITEP® EPIEIPIKL] EPEDVA KAl
Oewpnuikd mAaiowa yiwa v avadeln g npootdépevrg madayeyikng aliag Tov
dvvatoutov mov mpoogépet. Eva onpaviikd kevo agopd v éAewyrn Spaoctnplot)teav
OXeOLAOPOD KAl KATAOKEDI)G TOD HOVIENOL amd Tovg pabntég mptv aotod exktonombel. Xtig
IIEPLO0OTEPEG DIIAPXOVOEG PeNETeg pe pabnteg mpmtoPadjitag 1) SevtepoPadptag exnaidevong
o1 eKTIadevTIKOL eite mapéyovv ota nadud étopa povtéla (Leinonen, 2020), eite Tovg divoov
OLYKeKP1péveg 001 yieg yia To mwg va ta kataokevdaooov (Huang & Wang, 2022: Lin et al,,
2023), mepropiovtag 1) SNPIovPYIKOTTA TOVG, T PAVIACIA TOVG KAt TV eAebOept) ePIIAOKI)
Tovg oto Tt Ba prmopovoe va Tonmdet. Aotd oopPaivel AOye TG MOADIIAOKOTITAG Yld TODG
HKpoOg pabntég va OnHIovpyroovV KAl VA XEWPLOTOLV €va IEPUIAOKO TPLodldoTato
EKTOIIOOIIO AVTIKELHEVO 1€ TIG DIPXOVOEG TEXVOAOYLES, O1 omoieg oLVIO®G aTIatTOLV LYNHAOL
emuredoo pabnpatikég kat mpoypappatiotikeg deiotnteg (Lin et al., 2023- Nandi et al., 2017).

Zmv napovoa épevva emdiwkovpe va peletrjoovpe Kat va avadei§oope my adia tov
OXeOLAOPOD €VOG EKTLIIOOIIOD AVTIKEIHEVOD ®G IMPOG TV KaMépyela tg padnpatikrg
okéyng TV padntov, kabog Kat 0eSloTTOV DITOAOYIOTIKIG OKEWYNG. XTIV IIPOCEYYLON IO
epappodetat ot padnreg Sexivody amod 1o oxedIAOHO TOL HOVTENOD KAl KATAAI YOOV OTO AIITO
avtikeipevo. [Tpoteivoope, SnAadr), Tr) COVOLAOTIKI| XP1)01) LTV TAOV ODO MPOOEYYIoEDV 0T
pabnon (Yneaxko oxedlaopd Kat eKTOI®Or/avalvor QUOIKOD AVTIKEWEVOD), @G Péoda
owodounong Kat amodoong vorjpatog otg padnpatkég évvoleg. Me aMa Aoy, éva
adlopatiko ovotnpa dev eival emapkég Ao POVO TOL ylda vd Ieioet Tov padnt yia mv
ovnapérn pag pabnpatikg evvotag. Otav pia évvola eivat vrrepPoAkd apnpnpéve) 1j Oev éyet
oovdebel pe TV eprnepia tov pabntr), TOTe Propet va yivel Katavontr) péo® g oxéong g pe
AM\eg €VVoleg, OIS XMPLKEG OXEOELG 1) QUOIKA AVTIKEIHEVA, PE0a amd éVav EMAaVAN)ITIKO
KOKAO Qavtactag-poPAeyng (Ipoypappatiopodg), 6paong (OMTIKY| AVAIIAPACTAOL)) KAt d)rg
(extonwon 3D avtketpévov). H mapovoa épeova emyelpel va amavtroet 1o akoAoobo
epeLVNTIKO ep@TNpa: "Av kar 10§ 1] KATackevy povtéAov péow Tprodidorarov (3D) oyediaouod kar
1prodiaoraryg (3D) extdmwong oo mpoypappatiotiko mepifallov MaLT2 umopei va evioydoer T4
uabnuatixy kar vmoAoy1oTiky oxéyn TV paldnrov;"
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Apaoctnplotnta Kai Yynelako epyaleio

To MaLT2 (http:/ /etl.ppp.uoa.gr/malt2) eivat éva yneraxo epyaleio copBoAikrig EKppaong
yia pabnpatikég Spaotnplotteg HEo® YPAITOd IPOYPARPATIONO0D, pe OKomo T dnjptovpyia
Kat eSepedbvnor SLVARIK®OV TPLodtaoTateav ypapkov poviehov (Kynigos & Grizioti, 2018)
mov mapéxet Tig e€ng aAAnAooxeti{opeveg avanapaotdoelg: i. ovpPolr) (kodwkag), ii.
YPAPLKI) (AVAIIapAoTaoct) OTr) OKNVI)), KAt iii. OOVAPIKO YEIPLIOPO YEVIKEDIEVOY HOVTEADV HE
) HOP@PI) EKTEAODHEVOV TIAPAPETPIKOV Sladikaocwmv (evepyoroinon oAwodntr yia xdabe
petaPAnt) mg dwadikaotiag) (Zxnpa la). [Tpooparta, to MalT2 éyet emextabet pe mpoodrkn) g
Aettovpykotnrag g tpodwdotatng extonmong (https://extendt2.com/widgets/malt/),
EMTPEIIOVTAG OTOVG PLaBNTEG Va cLUVOECOLY TA YIPLAKA HOVTEA HE TOV PUOIKO KOO0 KAt Va
powBrjcoov v avartodn StagopeTik®v 6eSloTrTOV KAt S1adIKaol®V KATACKEDI)G VOI|HATOS
yia oovleteg évvoteg (Grizioti et al., 2024).

Zv apovoda gpyaotia, d00nke otovg pabntég éva SOpNA IOL APOPODOE TNV KATAOKEDLT
evOg KOAMVOPOL péom eVOg KAPMDADTOD TETPAMAEDPOD XWPIG AVAPOPA OTIg Pabnpatikeg
010MTEG TG AKTIVAG, TOL KEVIPOL 1) omolovdnmote e{@TEPIKOL MACIOIOL avAPOpPds.
XpnoponotovTag povo v evIoAr] yid PETAKIVIOI) IPOG TA ERIIPOG, TIG EVIOAEG OTPOPIG IIPOG
Ta 8edLd Kat mPog Td KAT®, TV EVIOAL] emavaAnyng kat 60o petaPAntég (Zxrpa la), n Aoyn
moe aro tov oxedtaopo rrav va dobetl ¢p@aocn oTov TOMIKO YAPAKTHPA T1)G KAPITOANG Kt
OTNV KATAOKEDI TG OG AMOTEAEOPd TG TIEPLOTPOPNG TG OTOV XMPO, Ot avTibeon) pe pa evbeia
ypappr). Ot pabntég mpooxArfnkav va eepepviioovv TNV TPLOOIAOTATH KAWPIIOAL ITOD
dnplovpyeitat péom TG OLVAPIKAG HETABOANG TOV THOV TV PeTAPANT®V KAt va
dNELoLPYHOOLY TA OKA TOLG OXEDLA OV EMPAVELA TOL KODAIVOPOL He Evav eyyevr) TPOIIO.
Katda m dwapketa g napepfaong, n epeovitpa eviappove tig opddeg va arodnkevovv ta
SlaPOPETIKA IMIP@TOTLIIA TOV HOVIEA@V TIOL avémtoooav, kabng ot padntég pmopovoav va
EKTOIIOOOVYV OIOOONIIOTE IPOTOTLIO eBvpOLOAV Va HOLV Oe PLOIKI| POPPT| OTO TEAOG Kcbe
oovedplag. ZKomog fTav 1000 ot Pabntég va xprotoIow|oovY TV eVOLAHEOT) EKTOIIOON MG
avatpo@odoTon IPV amod To TEAIKO Tovg OOPNpA, 000 KAl Ol EPELVITEG VA AIIOKTI)OOLV

Babbvtepn xatavonon g XPHoNg TG TPOOAOTATNG EKTONMONG KAt TG evOexopevng
npootifepevng adiag tng.

MéBodog

H napovoa pelétn mepihapPave t) ooppetoxr] mévte padnteov mg A’ Avkelod Kat Ipiov
pabntev g B’ Avkeiov, ot omoiot xopiotnkav oe Tpelg opadeg. Zoppeteiyav efehoviikd oty
napépPaon oto miaioo pag Apactnplottag Zyxedlaotikrg Zkéyng tov Mabnpatkod
Opiloo tov oyoleiov tovg, duapkelag 4 wpdV Katavepnpévev oe 2 oovedpieg. Ot padntég
elyav 110n xamota epmepia pe 1o epyaleio MaLT2 kot oe kabe opdada 600nke évag gpopntog
DIOAOYOTHG Kat éva Tetpddlo. O eKIatdevTIKOG KAl 1] COPHETEXODOA EPELVITPLA (TIPATH
OLYYPAQEAG TG MAPOVOAS EPYAOLAC) AELTODPYNOAV MG OLVIOVIOTEG evlappbvovtag Tovg
pabntég va potpalovrat avolytd Tig OKEWelg Tovg fe v opddd. Me OKOIO pita OOVONIKI)
EIKOVA TOV EVEPYELDV TOV PAONT®V KATd T OldpKeld TG OpactnplotnIag, 1) ePELVITPLA
ovvéheSe dragopa idn dedopévav, OIS eyypapeg 000VIG DIIOAOY1OTI) KAl X0V, OIHELMOELG
TV pabntov, kedikeg amd to MaLT2 kat potoypagieg 1000 oV pabnteov katd T didpkela
g dpaoctpromtag (6mov kat Otav kpifnke evOlagépov yia TV €Pevvd) 000 Kal TOV
eKTOIIOPEVOV avTikelpevev. Ta dedopéva avalodnkav pe 1 peBodoloyia tng Bepatikng
avaloong, SEKIVOVTAG aImo €va dapylKO OXHHd KAl J@IVOVTIAS avolyTto To evOexOHEVO
EUPAVIONG VEDV KOOKOV. APOD 01 OLYYPAPelg OlaoTAVPWOAV TA AIOPRAYVITOPOVIEVA
amoondopara OwaAoyov pe ta vmoloura Oedopéva, IMPOX®PENOAV OV AVAADON TV
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dedopévav Paoet "kpilopav enetcodiav" (Tripp, 1993) oxeTik®V pe Tig £VVoleg TG KAPITOALG
KAt TG KApmoAOTNTAg, ot omoieg avadvdnkav amod tnv alknlemidpaon tov padntov pe ta
TPLOOLAOTATA POVTEAA KAl ITAV OXETIKEG e TO EPEVVITIKO ePAOTNHIA TG epyaotag. Ia va
AIIAVTHOOVIE OTO EPELVITIKO EPAOTIHCA, HENETHOM}E MEPLOTATIKA OOV Ot padntég eCéppaocav
avTAIPELG TODG YDP® ATIO £VVOleg OTeVA oLVOedepEVEG e TNV KAPITOAOTITA 1) TIG IMPAKTIKES
G DIIOAOYIOTIKI)G OKEWYNG (agaipeor), avayvoplon potifav, amoobvieon), Onmg avtég
IPOEKDYAV KATA TOV oxedlaopd Tovg oto MaLT2 xat v ekTtdnwmorn t®vV HOVIEA®V Kdl
EITXEIPIOAIE VA EVIOIICOVHE TPOIIODG HE TODG OIIOI0VG O TPLOdIAOTATOG OXeDIAOPOG KAl 1)
EKTOI®OOI KAPIVAOYPAPPOV HOVTEA@V evioyvoav ) padnpatikr) okeyn tov pabntov. Meta
mv kedikomoinon te@v Staloyev, Siapopemoape Tta kvpla Oepatikd potifa TV
AIIOTEAEOPATOV YOP® AIIO TIG IPAKTIKEG THG DIIOAOYIO0TIKI|G OKEWT|G OTInG mpoekvyav. Kabmg
1 napépPaon) armotéAeoe MAOTLKI) HENETI] YL £VA EDPDTEPO EPEDVITIKO £PYO PACLONEVO OTOV
oxediaopo (Bakker, 2018), ta evprpata Oa adtormownfodv yia Tov emopevo KOKAO TG PeAétng
Kt Tov ernavaoyediaopo g dpaotnptot)tag.

AmoteAéopata

IMapakate oolntdyie évav aro Toug KOSIKODG ITOL IMIPOoEKLYE KaTd v Oepatiky) avaloorn tov
debopévav Kat agopd T vonpatodotnon tov pabntov ydpom amd TV TOIKI @LOoN TS
KApIOANG KAt v eQapHoyn Kat avamtodl) TG DIIOAOYI0TIKIG OKEWNG HEO® T1)G EVODPATMONG
mg 3D extdnwong oto mpoypappatiotikd meptPpaiov MaLT2. Ovopdoape avty v
katnyopia "phygital", covévalovtag tig AéSetg physical (arrto) xat digital (yneaxo). Avtog
o0 obvdvaoog 001y oe Tovg padntég oe Pabvtepr) epmAoKL) TOOO pe Ta PAdnpatikd 600 Kat pe
TIPAKTIKEG T1)G DIIOAOYLOTIKIG OKEWNG, 1) omtoia Oev Oa eiye emtenyOetl xopig 1r) dovatotnta g
(PLOLKIG EKTOIIROOTG.

1o anmoonaopa mov akoAovbet mapovotadetat Kat avaldetat pia emheypéve) mepinteorn
oo avedetle pe oagrveld T oOPBOAL TG CIITIKIG ENAPLS € TO PLOLKO AVIIKEIPEVO 0TV
KATavonor g KAapmoAoTnTag Kat agopd tyv mpoondbela prag opddag pabnrov va
KATAOKEDAOEL TNV KAPIOAL PRI TIOL EQAITETAL IIAV® OTOV KOAVOPO, ouvOEOVTAG TO KAT®M
Aakpo g Kabetng ypappng pe 1o ave akpo g peoaiag (Zyfpa 1y). H Baowr| dvoxolia mov
AVEKDOWE 1)TAV OTL 1] IAPAYOPEVT] KAPITOAL EKAELVE TIPOG TO E0MTEPLKO TOL KLALVOpOL (Zyxrjpa
1B). Mapd tig enavelnppéveg IapepPAcelg OTOV KOOIKA KAt TIG PETAPOAEG TOV TIHOV PEC®
v ohofntev (Zxrjpa 1y), ot pabntég dev katopbooav va emAdoovv to Jtpa HEom Tov
KOOIKA Kal g YPAQIKIG AVAIAPAOTAOoNg KAl dIo@aoloay vd IIPOX®PIOoLY OtV
TPLOOWIOoTaTY €KTOIMON TOL POVIEAOL ToLG. Méxpt exeivo To onpeilo, 1 egpyacia Tovg
EMKEVIPOVOTAV OTO OXeDIAOHO TNG KAPIOANG €0 T®V EVIOADV "HIIpootd" Kat "KAT®" eviog
enavanItikng doprg (repeat), AIIOCKONMVTIAG KVPIWG OTIV TPOIMOIOIN 0N g OTPEYPNS TG
KapmodAng. Qotooo, dev eiyav avtingbel 0Tt n kapmodAn Sev Oa propovoe va @Tdoet oTo
emBounto TeAdko onpeto péoa amo avtég Tig evioAés. Eva 1 kapmoAotnta deiyver moco
AIIOPAKPOLVETAL Pid KAPImOAn amd to va elvat evbeia, 1 otpéyn deiyvel mOCO 1 KAPITOAL
otpépetat €@ amd To e@armtopevo eminedo otov Tplodldotato xopo (6nAadr, moco
amopakpbvvetat amod to va eivat eminedn). Kat ot 6vo évvoleg oxetifovrat pe v allayr
xatevfovorng otov Ympo.

Metd Vv eKTON®OOI TOL HOVTEAOL, KPAT®VIAG KAl HIAPATPOVIAS TO EKTOIMHEVO
avtikeipevo, o padntg I' oxohiaoe: "Mowiler oav va Béder va kaver kdxlo, eve epeig Oédoope va
TEVT@VEL TPOG TA TAV® 7110 opard." To oxoAio aotd katadeikvidet Tt ot padntég mpootyyloav tmy
£VVola NG KapmoAOTTag péoa amo pia Aettovpyikr| (procedural) xkatavonon, Baciopévr otig
€VTOAEG TOL IPOYPAPPATIOTIKOD IepBdAlovTog. Eiyav eSetdoet To evdexopevo petaBolrg too
Babpod KapmoAdTNTAG OTO POVTENO TODG, XWPIG MOTOCO VA KATAVOOLV OTL 1) OOYKEKPIHEVT)
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pabnuartikr) avanapdotaor Oa odnyodoe mavtote oe KOKAKO TOE0 pe otabepr) KapmoAOTTA.
H adovapia avtr avédeile ) dvokolia perafaong oe pia Pabdtepn katavonorn g évvorag
G KAPIDAOTTAG, YEYOVOg IOV Ol pabntég ooultnoayv Kat ovvedntomnoinoav povo otav
EKTOIIOOAV TO HOVTEAO TODG KAl IPOXAPNOAV O AIIACPANIATOON TOL K®OIKA IIOL eiyav
dnpovpyroet vopitepa. H enopevn mpoodog oy epyaoia g opddag mpoékoye 6tav pia
pabrtptla apyioe va eetddel 10 LOIKO HOVTENO PE0® TG APIS.

Mabntpia E: H xkapmodAn moo 6éhovpe éxet kat v kAiorn) oo koAivdpoo kat pia kAion mpog
ta nave (Setyvet enavelAnppeva pe 1o ddaytolo ) dadpopr) g KAPIOANG).

Mabntrg I': Zeotd. [Tog pmopoovye va kavoovpe oAOKANpn T ypappr) va avePaivel mote
VA QTACEL TO TEAKO onpelo;

Mabntpra E: Kt av... (eSaxolov0et va ayyilet 1o eKTOI®HEVO POVTENO KA VA PETAKIVEL TO
Sy ToAO NG MAV® OTNV TPoXLd TG KapmdAng) T1 cov Bopifet avt i xivnor);

Mabntrg A: Aev &epw. Eva xopa; Mia avngopa;

Mabntpra E: Epéva poo Oopilet kovptiva. Aev kdvet 1) Kovptiva pia mapopold xivnon
IIPOG Td MAV®;

Mabntrg I': Towg. AN\G... H xAion oty apy1) etvat armotoprn Kat petd poddet va yivetat
oxedov eobeia.

Mabntpia E: Zootd! Tt 0a ywvotav av xopilape v KapmoAn pag oe 000 KapmdAeg Av,
dnAad), apywa avePdalape v KapmoAn péxpt mepirov e0m (Seiyvet pe To x€pt g 1) 11éon
IEPLIOL TG SAdPOIG-TPOXAG) e Pid Mo armoTopn KALon Kat oTr ovvexeta ooveyilape pexpt
70 TeMKO onpeto pe pia mo opalr] KapImoAr);

a *

1o v
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repe (fn ward th right 98

epe [Forward 1 down :nj360]
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IZxnpa 1. a. O xkoAwvdpog mov 800nke otovg padnrég péoa amo Tig 3 avanapacTaocelg T00
MaLT2, B. To eopalpévo povtéo piag opdadag padnrov, y. O Sovapikog Xeiplopog Too
povtélov piag opadag peoa anod v npoobnkn petapAnteov otov kmdikda, 8. To tehko

YPnQLaKo PovVTEA0 KAt EKTONMHEVO AVIIKEIPEVO piag opadag
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H apywr|] napatrjpnon tov pabnt) I' oe oovdoaopd pe ) petayevéoteprn ovlrjtnorn
odrjynoav v opdada oe oL{TNON KAl avactoXxdopo yope amod dvo Paocikodg aloveg. O
IPOTOG APOPd TNV TOImKY QLON ¢ KapmoAotntag, kxabwg ot pabntég apyxioav va
emonpatvoovy Kat va detyvoov ovykekpipéva onpetla tng dtadpour|g, 1000 0To PLOKO OO0 KAt
OTO YNPLAKO HOVTENO, KAl VA avAaADODV pe HeyaADTEPD) EMyV®OT) T AetTovpyid ToL KOSIKa
— 10lwg wg IIPog TV eVTOAT| enavanyng mov "odnyel" v KapmodAn. Aoto 10 yeyovog Tovg
®Onoe va epappocovy MPAKTIKEG TG DIIOAOYIOTIKIG OKEWIG, OIIMG I aAvAyV®PLon potifev
PETAdy TV LOVIEA®V KAl I AITOoLVOEDT] TOL KOOIKA IIOL OXNRATICEL TO WPNPLAKO TOLG LOVTENO.
Axopa, mpoobecav petaPAntég oe xaipla onpeia Tov K®OIKA, MOTE VA HIIOPOLV Va
dnpoopyody Otapopetika peyedn tov poviélov tovg. I'a mapddetypd, avépepav NmS
Karaokevafoviag éva OLVAPIKO HOVTENO, TO dAVTIKEpevo Tovg Oa pmopovos va
Xpnotporow et yia Sta@opeTikodg OKOMODG KAl AII0 OlAPOPETIKODS XPHOTES (LY. HIKPO
péyebog yia daytoAidy, peoaio péyedog yia Ppaxiolt, peyalo péyedog yia Pdaon provKaiion)
divovtag £tot évav Ipoo®ImKO TOVO SIIIoDPYIKOTTAG 0T0 HOVTENO Tovg. O Sedtepog adovag
oxetiCetat pe ) fempnon g KAPIOAOTTAG ®G WO1OTITA T KAPITOALG. 2T0 IAAIOL0 auTo, Ot
pabnteg avayveploav Ty KApmLAOT)TA TOv KOKAOL ®G otalepd XAPAKINELOTIKO KOt
1O1OTNTA TOL POVTEAOD TODG, KAl APYLOAV VA ODOXETICOLY TNV £VVOLd T1)G KAPIDAOTNTAG HE T1)
YE®PETPIKT) OOp1) TOL O1KOD TOvG PovTEAov. To MEPIOTATIKO ALTO AVADEIKVDEL TNV adia TG
OLVOLAOTIKIG IIPOCEYYLONG YHPLAKOD-PLOKOD povtédov. H Svovatotnta evalayrg petado
TG AVATIAPACTAONG OTO WYNPLAKO HEPBANOV (€00 TIPOPAEYPEDV KAt OITTIKOIOIN0NG) KAt Tg
AIITIKIG O1ePEVVIOIG TOL PLOKOD AVTIKEPEVOD OLVEPAAE ODOLAOTIKA OTHV KAANEPyeLd TG
AQAPETIKIG OKEWYNG TV padntev kat oty mopeia mpog T pabnpartikonoinorn g évvolag
¢ xapmoAotntag. H mpotaon tov pabntov va Kataokendoovy pia KapmoAn pe petaPAnt)
KAapmoAotnta 1), onwg to &0eoav ot idtor, pia KapmdAn &g covOovaopd dvo empEPovg
KAPIMOA®V pE OlaQOPETIKY] KAPMLAOTHTA, TOLG odrjynoe oty vlobétnon puag Goptkng
Katavonong Kat xpnong g évvolag. Etot, oe avt) v nepimtoor), ftav n alMnlemidpaon pe
TO QLOLKO AVTIKEIPEVO 1] omoid evioxvoe Tr) obLVOeon e MPAYHATIKA AVIIKEIPEVA TG
kabnpepivrg {ong (.. kovptiva) Kat odrjynoe v opdada oty arod@aot va "ornacovv" my
KApIOAL TOLG O OLYKEKPIHEVO Onpelo, 0dny®VvTag oTov emavacyxedlaopod Tov WPHPLaKoy
HOVTENOL Kt 0TV TENIKI] KATAOKEDT] TOL Soprpatog Tovg (Zxnpa 19).

Zupmepdcpata-cuntnon

H pelétn oo nmapovoidoape eiye @¢ oTOX0 va OlepevVIIOeL TIG EDKALPIEG TTOD TIPOOPEPEL 1)
o0LVOEOT T1)G TPLOOLAOTATIG EKTOIIMONG HE EVA YNPLAKO epyaAeio oXedlaopod HOVTEADV 11€0®
tov mpoypappatopod. Ot pabnrég avédei§av kat ypnowomoinoav —eite katd v
KATAOKEDT) TOD POVTENOD TODG ELTE KATA TV ALTIOAOYIO1) TOO ODANOYIOPOD ToLG— d1dPopeg
£VVOleg TIOD EUITUITOVV OTO €VVOIOAOYIKO MeSI0 TG KAPITDAOTITAG OTOV YMPO KAl EPIPHOOAV
mowkileg TIPAKTIKEG Tr)g vHoAoyloTikng okéyng. H evalkayr] avdpeca otnv mpoogyyiorn
"mpoPAEnK-PALIIR" TOD YNPLAKOD POVTENOD Kat OtV IIpooeyyion "ayyilo-avtlappavopat”
TOD (PLOLKOD AVTIKELPEVOD OelyVvel MOG HIIOpel VA IPOOoQEépel YOVipo €0a@og yla Ty
KaAAiEpyela 1000 TG VONHATodOTnong Th¢ TOMKIG PLONG TG KAPMDAOTNTAG 000 KAl TN
EDKAPIAg Va AELTOLPYNOEl ®OG HETAPATIKOG HNYOAVIOHOG aIld pia AEITOLPYIKI] XPLOn
pabnuatikev evvoldv amod Tovg padntég oe pia Mo a@aipetiky) Kat yevikeopévn Oeoprnon)
Tovg, dtevpdvovTag 1ot Tig duVaTOTNTEG EPAPHOYI|G TOVG oTd Padntikd poviéha. Oco apopd
o1 XPI)01 TG TPLOOLAOTATNG EKTONIRONG, Ta aroteAéopata det§av ot énaie onpavtiko polo
OtV evioYLOo1) g HAabnpatikng oxéWng TV padntov, Kabmg To EKTOIMOHEVO HOVTEAO IOV
oxedilaoav ot 18101 dnptodpynoe pia "yépopa" petadd apnpnpeévav 10emv KAt XEPOIAoTOV
AVTIKEPEVOYV, OLVOVTAG TOLG TNV evKAlpla va epImAdKOOV He TNV TOIKI OldoTaon g
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KAPIOAOTNTAG, OI®OG IIAPOVOLACTIKE OTO IAPAIIAV® KPLoto ernetoddio. Znpavtikd otolyela
otV avamntodr 6eSloTrT®V DITONOYIOTLKI)G OKEWTG KAl OTIV EUMAOKI] TOV LAONTOV pe IAEDPEG
¢ OLaPOPIKNG YewpeTpiag avadeiyfnkav ot SuvaToTTeg IPOYPARRATIONOD Kat SOVAPIKOD
XEPLOPOD TOV YPNPLAKAOV HOVIEA@V OTO MPOYPAPpATIoTKO mepiBallov MaLT2 ot omoieg
IIPOOPEPAV TNV €VKAlPia 0TOvG Padntég va eumAaxkovy evepyd pe To SOVAPKO OXeSIAOpO
TPLOOIOTATOV HOVIEADV HE EVOOHATOOL OLVOeTOV PAONPATIK®V KAl DIOAOYIOTIK®V
evvolmv. Aoto Ba pmopodoe va eppnvedtel Kat g pia pop@r avtod moo ot Wilensky xat
Papert (2010) ovopaocav avadiipBpwon Wemv (restructuration), pe Vv &vvola g
avadlopyaveong g yVOonG HE0® VEDV HOPP®OV AVAIIAPUIOTAONg KAl EMKOWV®OVIAS IO
TIPOO@EPEL 1) TEXVOAOYLA, OIS TA MPOYPAPPATIOTIKA HepParlovta, ot onoleg dev arattody
TOMKO POPPANOPO AIAPALTITA Y1d TV IIPOOEYY10T] KAl KATAVOL 0l PG EVVOLdS, X®Pig avTo
va onpaivet ot Tov mapaxkapmroov. Tétoleg pop@ég oxediaopov mpombodv  Tig
dpaotplotTeg TPLodIAOTATNG EKTOIOONG £va Prpa Hmaparmépd damod TNV IAapadoOolaKr)
IIPOOEY Y0 T1)G EKTOIIMOONG COPPATIK®V I) ETOPOV CXNHATOV KAl HOVTIEADV dlebpbvovTag Ta
opld TG ONPIODPYIKOTITAG TOV HAONTMOV OXETIKA J1e TL HIOPEL KAt TIMG Propel va extormOet
éva povtero. Emupooeta, ot moMamAég avarapactacelg Tov 10100 HOVTEAOD (G KMOKAG
Logo, og yn@laxkd ypa@iko HOVIEAO KAl ®¢ eKTLIDIEVO AVTIKEIHPEVO), EMETPEYAV OTOLG
pabntég ) Babotepn avdmtodl) MPAKTIKOV DIOAOYIOTIKIG OKEWNG, OI®G 1| AVAYVMPLON
IIPOTOI®V, 1] ArtocLVOeOT), 0 ENAVANIITIKOG OXed1AOPOG KAl O EVIOMOPOG OPAaNpATav. Mexpt
T®PA, 1] DIIOAOY1O0TIKI) OKEWT) éxet pehetnOet oe Wr@rakd 1 poowda nmeptBailovta (Brackmann,
2017- Kite et al., 2021). ©@a propovodapie va 1oXDPIOTODHE OTL 1) HAPOVOA IIPOCEYY10T) OLVOLACEL
Ta OAEOVEKTHPATA KAl ToV dvo meptPalloviav, kabog ot pabntég eiyav v eokaipia va
EQPAPPOOOLY TIPAKTIKEG DITONOYIOTIKIG OKEWNG, aAAd Kat vonpatodotnong padnpatikov
EVVOLRV KAl 0Tlg OVO HOPPEC.

KAetvovtag, xpivetat okomypo va emonpaviodv oplopévol mePLopLopol Kat IPOKALOeLg
g Iapovoag épevvag, mov Oa mpémet va Angdovv vrioyrn oe peAloviukég pehéteg. To pikpo
detypa pabnrev kablotd ta amoteAéopata pin) yevikedopa otov evpitepo minfoopo. Qotooo,
IIAPEXOLY ONPIAVTIKA AITOTEAEOPATA TOOTIKIG AVAADOIG Y1 [Id KALVOTOUd IIPOOEYY101) IOV
dev eixe epappootet Savd. Epevveg peyalvtepng khipakag Oa propéoovv va enainbedooov
TA AIIOTEAEOPATA KAl VA 0dnyr|oovv oe yevikeoorn véov Oeopiodv kat miaioiov. Emmiéov,
adiCel va avagepOel mog 1] epappoyr) dpactploTTOV TPLodAOTATG EKTOIIMOTG, OIIOG CAVTEG
rov peAetr)Onkayv, oe evpela KApAKA KAt 1) eVOOUATOOT] TODG OTO TOMIKO IPOYPAHA CIIODO®Y
arotelel pia mpoxAnon mov xprlet mepattépm épevvag. Omnwmg éxovv vmootpilel Kat
avtiotolyeg peheteg (Pearson & Dubé, 2022), 1é€toton TOIOD OpACTNPOTTEG AIIALTOLY Evav
OAOTIKO PETACXNPATIONO TG TPEXODOAG EKTIALOEDTIKI|G IIPOCEYYIONG OE £VA VEO HOVTEAO ITOD
O0a mpowlel v xaMiépyela OeSlotteOv Kat myv adtomoinorn texvoloylov (omnwmg 1 3D
extdIIOON) ot drabepatikda épya oovoedepéva pe Tov mpaypatikd koopo. E§icoo onpavtikog
elval Kat 0 HETACXNHATIONOG TOD PONOL TOV EKIAOEDTIK®DV, EVIOXDOVIAG TG WPHPLAKES
9e€1oTTEG TOVG KAl THV EUIAOKE] TODG He TOV OXeOIAOPOD DAKOD e Véeg TeXVOAOyieg oL
avtanokpivetat otig avaykeg Tovg (Cheng et. al. 2024+ Kynigos, 2020). Anatteitat mepattépo
Olepedivnion pe OTOXO TV OLOWAOTIKI] Kol ONpiovpyikn) adlomoinon g TPlodidotarg
eKTOIIOONG OG EPYANEl0 yia TNV KAANEPYeLd TG PAbnpaTiKyG KAt DIIOAOYIOTIKIG OKEWIG TV
Rabntov, pe Iepattépm EPIELPIKT) EPELVA £LTE OTO €VVOLOAOYIKO edI0 TG KAPILAOTITAG elte
0¢ VEd YVOOTIKA avTikeipeva, Kat pe eGétaor) vmo Stagopetikd OempnTikd mAaiowa pie otoxo
mv avadeln) g npootifépevng nadaymyikg adiag @V SuVATOTH TV TOL IIPOOPEPEL.
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Inueiwon

H mapoboa épevva yxpnpatodoteitat amod 1o npoypappa g Evponaixrg Eveong yia my
épevva kat myv xawotopta Horizon Europe pe titho "Extending Design Thinking with
Emerging Digital Technologies (Exten.(D.T.)?)" (Ap. xpnpatodotnong 101060231). H napovoa
épeova ypnparodoteitat and wmyv Evpenaikr) Extedeotwkr) Ymnpeoia Epeovag (European
Research Executive Agency) oto mhaioto tov ¢pyoo Horizon-Widera pe titho "TransEET -
Transforming Education with Emerging Technologies" (Ap. xpnpatodotong 101078875). H
Evponatkr) Emtporr) vootnpilet ) dnpooievor) aotr), xopig ®@otoco va @épet endovr) yia 1o
IEPLeXOpEVO TG, TO OIMOL0 AVIAVAKAU AITOKAEIOTIKA TIG AMTOYELG TOV OLYYPAPEDV.
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