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NepiAnyn

H tpodiaotatn oyxediaon eivair €vag avamtooOOpEVOg TOpEAg Mo PPIlokel epAapHoyég oe ONO Kal
[IEPLOCOTEPODG TOHELS TOL deDTEPOYEVODLG TOpEd, EV® £XEL ApXioel va avayvepifetat ONo Kat meploooTepo
n onpaoctia g otmv exnaidevon. To oxoAko étog 2021-22 opyavebnke oe IPOTLIIO YOPUVAOLO OPAOG
Tprodiaotatng oxediaong pe okono va efowket@bovy ot padntég/ tpieg pe mv tpLodidotaty oxediaon og
TPOIIO EMKOVAVIAG KAl EKPEAONG Yid TV eKIAiSenon) yia mv delgopo avamtodn. Emméov 0éhape va
Otepevvrioovpe av péoa amod Tn Tplodiaotaty oxediaon pmopodv va kailepynBodv ot degiotnteg
(ynelaxég xat pn) tov 210 aieva. Xpnotponouw|bnke ep@TUATONOYL0 TPV 000 Kai OTo TENOG TG
Aettovpyiag Tov opilov yia va SiepeovnBody ot yvooelg Kat avTAyelg 1oV padntov/plev yia my
Tprodiaotatn oxediaor. O exnaidevTikog oxediaopodg mpaypatonow|fnke pe otoxo va efokelmbovy ot
pabnrég/tpieg pe ) tprodidortarty oxediaorn péoa amd ) otadiaxr) dnprovpyia 6o Kat mo ovvletwv
AVTIKEWPEV@OV, ELOAYOVTAG ITPO0dELTIKA 0UVOeTeg eVTONéG. Aedopéva avalvong amotéAecayv td épyd TV
PadNTOV/ POV, TA AIoTENMOPATd TOV EPOTHATOAOYI®V, IAPATIPN 0N KAl EPOTOELG KATA 1) SidpKela
TV pabnpdtev. Ano m Aettovpyia Tov opthov @avnke ot 1 tprodidotatn oxediaon pe T xpron mg
mhatgoppag Tinkercad amotélece katdMnho péoco yia mv efokeinon T@V padntov/ piev pe évvoleg
mg agwpopiag, Kabdg Kat yid v avamtodn Tov 6e§lo|tev Tov 210 aiova.

Aé€eig kAe1did: Tprodidotatn oxediaon, Tinkercad, asipopog avamtoly, eknaidevtikodg oxediaopog
opilov

Elcaywyn

TexvoAoyieg tpiodidoTatng oxediaong Kai EKTUTwonNGg

H eloayeyr te@v texvoloyidv Tplodidotatng oxediaong Kat eKTOI®ONG oty PlopnXavike
IapAay®yl) auSAavetal Kat enektelvetatl oovexag, Kalmg avakaAbITTOVIaL VEEG EQAPHOYES ITOD
expetalevovTat Tig Aettovpyieg Kat dovartotnteg toug. Igpa opmg amo m Propnyavikn
Hapayoyr), 1 Tpodldotatn oxediaon Kdat ektdrneor O6ivoov Tnv evkaipia oe OAovg va
ODPHETACKOLY 08 ALTO MOL AMOKAAELTAL 1] TETAPTI PLOPNYAVIKI] ENAVACTACT ASIOIOIOVTAG
mv evpeta Owabeopotta Yynelakev Texvoloylwv moo avamtoxdnkav oty Wneuaxn)
Enavdaotaor, ot onoieg kAetvoov To ydopd HeTald WN@UIKHG, (PLOKIG Kat PloAoyikng
opaipag xat avidavoov tov pobpd Tev Teyvoloykaov efelifeov. Avt) 1 alayn oty
TeXVOAOYIKr] Kawvotopia Onpuovpyel éva TepdoTio  owoovotnpa SiaocvvOedepévng,
OAOIIAOKIG Kat Ovvapikrg arnAenidpaong petalop tov avBpaomov xat too dopnpévoo
nepiparrovtog (Fletcher 2016; Lopez & Ibanez, 2021; Maynard, 2015; Pereira Pessba, &
Jauregui Becker, 2020; Philbeck, & Davis, 2019; Pitsis, Beckman, Steinert, Oviedo & Meisch,
2020), 11 aA\®g 0 exONHOKPATIONOG TG KATAOKEDI)G AVTIKEEVOV KAl PNYAVEV, dPOD
emtpénet otov kabéva pe edayota é§oda va oxedtdoel Katl va eKTOIOOEL eSAPTPATA PLaS
ODLOKELIG ] KAt fita ONOKAnp1) ovoKeor) yia Tig avaykeg oo (Rooks, 2017). Ot texvoloyieg avtég
OLVELOPEPOLY €TOL OV aveSapuronoinon amnd Plopnyavieg KAl eUIOPIKES EMLXELPLOELS,
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divovtag ) dovatotta va dnpiovpyndody CLOKEDEG IPOCAPIOOHEVEG OTIG TOIIKEG, ATOPIKEG
1] OpadIKEG avaykeg 1} CLVOIKEG.

Eve 0ev etval kawvovpyla 1 xprjon TeOV TeEXVOAOYlV Tplodidotatng oxediaong xat
EKTOIIMONG OV eKIIAiOLVOT), elye Ppet apxkd pupr) arrodoxr| Kat aroteAet akopa O¢pa mpog
Olepedvnor. APXITEKTOVEG KAl PNYAVIKOL HTav amd Tovg HIP®TOvg oL  vrobemoav Tig
texvoloyieg tayeiag dnpovpylag npototonwy 1dn amo ) Sexaetia tov 90 (Behn, 1997;
Celani, 2012; Stamper & Dekker, 2000; Stier & Brown, 2000; Paio, Eloy, Rato, Resende, & de
Oliveira, 2012).

Ot 1exvoloyleg Tplodidotatng oxediaong Kai eKTON®ONG AIOTEAOLV IIOAD XPrjolpda
epyaleia yia mv exmadevtikr] Stadikaoia (Canessa, Fonda, & Zennaro, 2013), xaBwg
propoov va dtevkoAvvoov T pdbnorn, va avamtofoov 6e§lomteg Kat va aviroovv )
ooppetoxy) T@V pabntov (Berry, ed al, 2012), va mpowBrjoovv ) Snpovpykomta, va
Behtiodvoov ) otdon v padntev arévavtt oe Oépata STEM kat otadiodpopieg STEM, eva
Bpébnxe axopn ot aviavoov 1o evitlagepov v exnadevtikov (Horowitz, & Schultz, 2014).

Ot Ford xat Minshalla (2019) npaypatonoinoav épeova yia ) Xprjor oV TEXVOAOYlRdv
oxedlaocpod KAt eKTOI®OONG OtV EKIIAIOLDON KAl PPrKav OTL XPrOomIoteital oe oyoleia,
rnavermotpia, PiPAobnkeg kat omy edwr| ayoyr). Emu\éov avélvoav tov Tpomo 1mov
XP1O0TIO0bVTAL Ol TeEXVOAOYieg TP1odIdoTATYg OXedIAONg KAl EKTOIIMONG OV EKTIAiOevON
Kat mpoodtopifovrat €51 TpOIovg j1e TovG oroiovg epapuoletat (ibid):
yia ) Swdaokalia g Tplodidotatng oxedlaong Kat eKTOIIOONG Ot pabntég
yia ) 0daokalia g TplodidoTatng oxedlaong Kat eKTOMMON G EKITAOEDTIKOVG
yia ) Swdaokalia SeSlotrt@v oxediaopoo kat pebodwv
Y TV IApay®yn avIkepévey mov Pornboovv ) padnolaxr) Stadwkaoia
yia ) Snpovpyia PondnTik®V TeXVOLPYNHAT®V yid ATOHC HE AVAIIPieg Kat
YL TV 0IIooT PN SPACTPIOTU|T®V ESOOTPEPELAS.

H dnpovpyia tpiodidotatev oxediov propet emiong va xpnotponowdel omyv ekmaidevor)
kat aitepa omyv ¢ amootdoemg didaokalia, emedr) mpoo@épet ) dovaTtoOTTA OTOLG
eKTIaLOEDOPEVODG/ £G VA TIEPIEPYAOTOLY £VA PHOVTENO ATIO S1APOPEG OITTLKEG Y@DViEG, MOTE VA TO
Katavoroovy kaAvtepa. Av kat Oempeitat oovrifog oovogaopévn pe pabnupata STEM, 1
TplodlaoTaT) eKTON®ON urIopel va xprnowornowfel oe OAa ta pabnpata, oAV TV
exraideotikov Babpidov (Ford, & Minshalla, 2019), ever ypnowpevet axopn yia v
oopmepANITUKy] pabnon atopev pe omtikég avamnpieg (Cavanaugh, & Eastham, 2017
Kolitsky, 2014).

AR N e

H mAar@opua Tinkercad

Yrapyxoov moAd Aoylopikd Tplodidotatng oxediaong ammo arm\d £mg oD egeldeopeva
erayyeAPAaTIKA OxedlaoTIKA IPOYPARHIATA, AVANOYA HE TI§ AVAYKEG TOD OXedIAOROD, ONKG
yia napadetypa Snpovpyia IPLodldoTat®Vv HOVIEA®YV yid TOV OXedIaopo KTpimv, OTI®OG etvatl
ta Autocad ta Archicad, kKA., to Solidworks 3D yia pnyavoloyikég KATAoKeDES, XPI|OT) TG
Tprodiaotamg oxediaong ya v dnpovpyida ¢pyav (@YPAPLKNG, YADIITIKIG, YPAPLOTIKYS,
Snpovpyla TPLOOIACTATOV KOOPAV KAl XAPAKT PV onmg To 3ds Max kat to Maya kat
Blender, Snpovpyia Pvteonayyvidiov kat dnpovpyia animation. I'ia v ekmatdevTikr)
Sadkaoia kAt yla v ew0ay®yy Tov pabntov o) Aoyikr) Tov Tpodldotaton oxedtaopon
Kkpivoope KataAn\otepn) T xpron g mhatoppag oo Tinkercad, enetdr) mpoopépet IOAA
IAEOVEKTHLATA YA T XPL)O1) TG 0TV eKIatdenTikr) dtadikaoia, Oneg:

1. Aev xpewaetal va yivel eyKATAOTAO! TOD AOYLOMIKOD OTOV DIIOAOYLOTE) TOL XPLOTH).

2. Xpewaletat povo Onpiovpyia AOyaplaopod Kdat oOVOeon Ot IAATQOPHA HEORD

StadikTvoL.
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3. Eivat moAd @u\iko mpog to xprjou), dwabétoviag moMd Pacikd avTKeipeva oo
HIopobV va xpnotporonfody ya va dnpoopynody covleta aviikeipeva onwg yia
napadetypa koPot, kOAvdpor kat opaipeg. H Aoywr) tov Tinkercad PaoiCetar oe
OCULPIIAYT] KAl KEVA OXTHATA IOV PIIOPOLY VA OLVODACTOLY Yid VA OXNPATioovy VEa
oxtparta (Griffey, 2014).

4. Yndapyein Sovatduta va polpdoet KATIO0g Ta YA TOD HE TOLG DITOAOUIONE XPTOTES,
01 OITO101 PITOPOVY VA TA XPIOOIIOU|C0DY ALTODOLA 1) VA TA TPOTIOIIO)0OLY Y1 TIG
avAyKeg TG VEAG KATAOKEDIG.

5. Evag exmmatGevtikog propel va dnpovpyrjoet TASel, péoa amod T Omoieg ot
pabntég/ tpleg prropotiv va aAANAemoOpdaoovy POV HE TOV EKITAIOEDTIKO KAl OX1 HE TO
eKTO¢ NG meptPailov tov Tinkercad, mpoogépovtag 1ot éva aopalég mepipailov
epyaoiag otoog padntég kat Tig padrjtpies.

6. Emedr] 6ev ypetaletal eyKAtdoTtaor) T00 AOYIOHIKOD Ot LIOAOYIOTEG ot padntég
PIIOPODY v SEKIVIIO0DLYV éva €Yo OTO OXOAEl0 KAl Va TO TEAEI®OOLV OTO OTLTL TOVG.

7. O exratdevTIKOG prropet va Set OAa 1a pya TV pabntav/pov tov Tdemv Tov /g
Kat av Belet va ta npoPariet omyv tadn yia avadpaot), oxoMaopo Kat Snpovp YK
oov{fjtnon).

8. To m\atgoppa tov Tinkercad emttpémel emumAéov 10 StApOlPAopo EPYOV KAl TV
opadik) epyaoia Kat emeSepyaotia Toug.

9. H xprjon tov Tinkercad etvat eAedOepn).

10. Ta tpodidotata oxédia oo dnpovpyoovvtat oto Tinkercad propovv va extonobovy
aro TPLodIAoTATONE EKTLIOTEG 1) prxavég Ko |g Aéwlep (Chun, 2021; Chou , 2020; Jung,
& Lee, 2017; Ng, 2017; Ozdemir et al., 2017).

H expabnon oxedwaopod oe oxedlaotikd mpoypappa amnditel dvo Olapopetikd &i0n
YVO0E®V, YV®oelg, SnAadt) yveon yia To XeP1opo ToL AOYIOPLKOD Kl EMonNG YVOOT) TOL KOG
va dnpoopyn et to oxedio, SnAadr) pe o1ovg TPOITODG KAl TIOLA OTPATYIKI| LOVTIENOIIO 01
etvat mo xataAnAn (Chester, 2007). Evag pabntr)g oo mpoxettat va Avoet éva mpoPAnpa pe
mv tprodidotarn oxediaon xpetaletat kat tovg dvo TOHoLG Yvaoemv. Eav évag ammd tovg
tomog yveong Oev exet kataxtnfel, Oa emmpedost ™y KAvOTNTAd TOV pabntov va
Onpovpyrooovy to Tprodidotato povtedo (Buckley, Seery, & Canty, 2018). IToMot padntég
IIPOCNA®VOVTAL 0TV eKPAONOT TV EVIOA®V TOL AOYICHIKOD KAl TELVOLV VA YPIOLHOIIO0bY
] YVOOTIKI] TOLG IKAVOTNTA yid vd pdfovv to AOYIOHIKO, avii va XProlHoIolodV Ty
KAVOTITd Tovg va Ppiokovv dtapopeTikég Aboelg 0to mpoPAnpa. Avtod etvat IPoPANpaTKo,
kabmg ot pabntég avamtdooovv ehayota tig 6edlotnteg emihvong mpoBAnpatev (Chester,
2007; Leisney & Brandt-Pomares, 2015).

H Ekmaidevon yia tnv Asgipopo Avantuén

H mavonpia, kh\ipatikr] aAAayr) pe ta OAo Kat ooyvOoTepd aKpaid KApKd Qavopevd, 1
IACOTLKI] POIIAVON He T OLOOMPEDOI] MAAOTIK®OV oL daroovvTifevtal pe apyodg pobpovg,
IAQOTIKA DIIOAEIPPATA IOV PIIAIVOLY OTNV TPOPLKY) aAvoida pe mpatoyveopo podpo, xmpig
Op®G va yvepilovpe TI§ EMUITOOLS TOLG OV Lyeld TOV avlp®IV, To PETAVACTEDTIKO
mpoPANpa, KA aImacyolobv éviovd emioT)poveg, MOATIKODG Kat moAites. OAa avtd
aroteAody TPoPApHATA TG AEPOPOL AVATITOSNG KAl AIIALTOBY eMITAKTIKA Avoets. [a va
pIIopéoet Opm¢ va aldadet kAt Oa mpéret va anok ooy Oxt OvVo yVaoets, aAd HePIooOTeEPO
va aA\a€oov ot otaoeig kat adieg Tov avlponav, oote va mpoxprjooov oe dpdaoerg (Dillon &
Gayford, 1997). Eivai A ooV emtaktiky| avdaykn va nepingboov padnijpata yia my agipopo
avdrrodn oe OAa ta emineda eKnatdevong SeKIVMOVTAG IO TV IPOOXOAIKY) EKIIAOEDOL), av
Bé\ovpe va e€acpalicovpie IOLOTIKY) {®I) Y1 TIG EMOPEVES YEVIEG.

Mépog 20 - Epeuvntikég Epyaoieg
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Ot exrtatdevTtikot prropovv va Ponbrocoov oy emitevén aAayov otig otaoeig kat adieg tov
avBponwv, eoaobnronomviag tovg pabntég amévavtt ota meptPalAovTiKd, KOWOVIKA Kt
owovopikda npoPArjpata 16 ard mold pikpeg nhikieg. Poowkd, Oa npémnet ) Sradkaoia avtr)
va ooveylotel oe 0N T OLAPKELA TG TOIKNG AAMNA KAt ATLIING EKTIAIOEVOTG KAl 0 ONA T
exraideotikd emimeda (Bekessy et al., 2003; Christie et al., 2013; Cortese & Hattan, 2010;
Holdsworth et al., 2008; UNESCO, 2005; WCED, 1987). ®@¢pata eknaidevong yid Ty agipopo
avamntodn pmopoovyv eite va evoopat®fovv oe OAa ta padnpata (McKeown, 2014), eite va
£QPAPPOOTODY ADTOVOP BG EPEDVTIKEG epYaATieg 1) TePIPANAOVTIKA IPOYPAPPATA, EQOCOV TO
EMTPETIEL TO AVAADTIKO TIPOYPAPHA 1) TA TIPOYPIHHATA OTIOLOMV.

H ocuvelopopa tng ouadag ST3dM

O epevovnukyy pag opdda ST3dM  amotelettal amd MIAVEMOTHIAKO Kabnyn,
petadiddkTopeg, LIOWHPLODG SIOAKTOPEG KA PETATITOXLAKODS POTTNTEG GLVOAWKA 10 dtopa.
Opyavavoope edao kat téooepa xpovia, amo 1o 2018 IMaveAAnvio pabdnto daywviopo,
eykekpévo amo to Yrovpyeio IMatdeiag, yia mv nmpowdnon mg tprodidotammg oxediaong kat
eKTOII®ONG otV eknadevTkn) dradwaoia. Xta mAdaiota avtd mpowlel coOTNHATIKA TNV
Tplodidotatn) oxediaon Kat eKTOIOON) Ot {r) TOmKA neptPailovta pabnong pe ) dopydvaeor
epyaotnplev oe mavelrjvia oovédpia Kat pabntkd @eotfa), v dnptovpyla pabnpdrev
MOOC oto0 moodle yia mv exmaidevor] ekHaOevLTKOV KAl padnieov/Tpwv omy
Tplodidotat) oxediaon kat mv dopydveor 2 I[MaveAArjviov covedpiov yia v npomdnorn
¢ TPodLIoTaTg OXediaong Kat EKTOIIMOT.

Méoa amo to moodle empopeabnkav mepiocotepot amo 500 exmaidevtikol oV
Tplodidotat) oxedlaon KAt pe ) oelpd Tovg dovAeyav pe opddeg pabntav/Iplov amod ta
oxolela Toog amo Owagopa pépn g ENAdag ywa va dnprovpyrjoovv oxedia yua
TEXVOLPYIPATA COPPOVA Pe T BepaTike) ToL GIAYOVIOHOD YId TV AVTIOTOlX] EKITAOEDTIKT)
Babpida. ‘OAa avtd mpaypatomouwibnkav oe ebedovtkn) Pdon amd to evdiagepov Tav
ODPHETEXOVIOV EKIAIOEDTIKOV KAl TOV OPdO@V TV pabntov, eKT0¢ AavaALTKGOV

IIPOYPAPPATOV.

ZKOMOG TNG mapouoag UEAETNG

®é\ovTag va IpoX®PI|COVHE T TPLCOIAOTATE) OXediaon arIo TV Jir] TOIKI] EKIIAiOe DO Kat
va my evtdSovpe oe évd €010 IPOYpappd, Snpovpyroape Op\o TPodlaoTatng oxediaong
Og TIPOTLIIO YOPVAOLO, E1E10r] DIIAPYEL OTA HIPOTOIIA KAt MEIPAPATIKA OXOAeid 1) dvvatotta
va OOKIPAOTOBY AVAADTIKA Ipoypdppata kat va dwepeovnfel 1) emidpact) Tovg 0Tovg
pabnteg/tpleg. O Kavoviopog Aettovpyiag T@V oxolelimv avt®v mpoPAémet 0Tt «ot Ophot
€XOLV OKOIO TV avAmTodn TV WOIIiTEPOV IKAVOTT®V, KAOEOV KAl EVOLAPEPOVIDV TRV
pabntav, 1000 Tev pabntov/plev tov Ipotonev kat Iepapatkaov Zxolelov 000 kat
aMev oxoAeiov g dnpootag exmaidenong. AettovpyodY Hetd T AN TOV pabnpdrtov Too
nNpepnoiov @poloyiov mpoypdppatog. Ot Opthot agopodV yVOOTIKOLS TOHelg ON®G Ta
pabnpatikd, TG QLOKEG EMOTHES, TT) YADOOA, T AOYyoTeXVid, Td VEX YVOOTIKA AVTIKeipeva
on®¢ 1 aotpovopia, 1) POPIOTKY] KAI Kafomg kat Aowtd media Ome¢ Td eKAOTIKA, O
abANTIOpOG K.AL, KAl Y00V MG OKOIIO TOCO 0TV OAOIAeDpn) avarrtodn) tov padnte®v 6oo kat
otV avamntodn) g dnPovPYIKOTNTAS KAt TV Ipo®bnor) g aploteidg Kat g Katvotopiag»
(Kavoviopog Aettoopyiag opidev, 2020).

Zmyv epyaocia aou| Oa mapovolaotodV Ta evPHpATA AId TV OPYAV®Oo!] Kat Aettovpyla
opthoo Tplodidotatng oxediaong oe mpotomno yopvdaoto. H épeova avtr Paociotnke ota &g
EPELVITIKA EPOTPLATCL
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o Tlowg elval ot avti\fjyelg TV padnteov/Ipov yia Tig véeg Texvoloyleg KAt )
tprodiaotam oxediaon);

o TJlowog exmadevTikog oxedlaopog eivat KAatdMnlog yua Ty E0ayoyr] g
Tprodiaotatg oxediaong ot exmaidevor);

e Amotelel 1 exnaidevon yla my aewpopo avamtod) KataAnAn Oepatrn yua va
IIAPAKWVHoel Ttovg pabntég/tpleg va Onpiovpyrjoovy  TPLoddoTateg IIPOTACELS,
av{avovtag | SnPovpyIKOTNTA KAl KPLTIKI) TOLG OKEWT TIAV® o€ obyxpova Beparta;

MEBodog

Ia myv ewayoyn v pabntov/Tpwv ot tpoddotan) oxediaon xprowonou)dnke 1
matgoppa Tinkercad yia tovg Adyovg oo avagepbnkav napardave.

O opthog Aettodpynoe yid IPOTH QOPdA Tr) PeTLVI) OXOAKT) xpovid 2021-2022. Ztov optho
ovppeteiyav oovolkd 14 padntég/tpieg, 4 xopitowa xat 10 ayopia amod Oleg Tig TASelg ToL
yopvaoiov, dnhadr| 5 pabntég ano mv A’ kai ) B” yopvaoioo kat 4 padntég amod my I tddn.
Ot 12 rjtav pabntég tov oxoAeto Kat 2, éva ayopt Kat éva kopitot armo aAAa Onpoota oxoAeia.
H emdoyry tov pabntov éywve pe tov ednig tpomo: Agov Onlwoav evolagépov va
rapakolovOrjooov 78 pabnteg/tpleg Tov oxoleiov xabwg Kat GAN®V oxoAel@v petd amo
OladIKTLAKY| aiton TV YOVEémV 1) KNOeHOV@V Tovg, Ipaypdatorou)fnke KApworn pe
NAEKTPOVIKO TPOMO, OOTE Va eKAeyobV Ttoxaiot apifpol mov avtiotoyyoboav oTovg
evOlagepopevoog padntég/tpleg. Aev eiye tebel xamowa mpobmobeon. O meploptopog Tov
apdpod v pabntev ogetletatl otov apBpo tov Stabéopev vmoloylotev g atbovoag
IM\npogopikrig Tov oxoAetov. Kaveig amo tovg padntég/ tpieg dev eiye mpornyodpevr) epmetpia
amo v tprodidotartn oxediaor). [Tpaypatonow|fnkav oovolikd 21 6iopeg oovavtoelg peta
) A1 Tov @pooyiov mpoypdppatog.

I'a g avaykeg tov padnpdtev dnplovpynBnkav Iapovotdoelg mov va egrnyoov:

Tt etvan 1) Tprodidota) oxediaon xat mov Ppioket epappoyeg

Apxég ovvOeong xat atodnTixr|g

H oxeSiaotikr| okéyn

H 4n Bropnyavikr) enavdaotaot) - Tpodidotaty) oxediaon Kat eKTOIMOT)
Zvvbeteg eviolég ot Tprodidotartn) 0)(851(101] pe to Tinkercad

Ano ) Stadwkaotia kpatr)Onke I]pspo}\oylo OTIOD KATAYPUPNKAAVY 1) DAT) TTOD Ka}\U(pﬁr]Ks Ta
épya mov ékavav ot pabntég kat kdmowa ovvtopn aSloAdynorn yia v Katavonon Ttev
PabnTov Kat my KavoTTd ToLg VA EQAPHOCODY avTA oL épabay otig cuvOéoelg Tovg,

O exnadenTikog oxedtaopog otnpixbnke oto oxediaopo, avamrtodn xat adtoAdoynon g
O0wdaxtikng mapépPaong dnAadn Tov mpoypdppatog, TV Owadkaolov padnong Tov
reptPailoviog pabnong too SOAKTKOD KAt pabnolakod DAWKOD Kdl TV MIPOIOVIMV I
amoteheopatev (Plomp, 2013). Ot mapepPaocelg otmpixOnkav oe éva mpoPAnpa Too
npaypatikod xoopoo (Van den Akker et al., 2006), dnladr] otig asipopeg mOAels, eva
npoPAnpa oo Provoov ot pabntég kat embopodv va dmoovv Avoetg. Eve otig épeoveg too
ekTIaldeDTIKOD  OXeDIAOPOD  ODHPETEXOLV  €PeLVNTEG,  eKIALOELTIKOL,  OXedlaotég
IIPOYPAPPAT®V OIIoudaV, oxediaocteg mg ddaokaiiag kat ewdikoi agtoAoynong (Kelly, Lesh,
Baek, & Bannan-Ritland, 2008), ot k| pag mepimtaor) OAn 11 SovAed g IPATNG P0G TOD
enrektatikod kokhoo (Engestrom, 1987; Engestrom & Sannino, 2010) mpaypatorou)Onke aro
epag. Poowd edw Ba mapovolIcovE TA EVDPHPATA A0 TOV MPAOTO EMEKTATIKO KbKAo. H
Sadwaoia tov exaidevTKoL oxediaoponv Ba akolovlroet Kat AANODG EMEKTATIKODG KOKAODG
oe pua oovexry) eSEAEn ewoayovtag xaiwvovpyla Oepatoloyia xat mpoPAnpata mov Oa
avalnrodvtat Avoetg péow oxediaopon kat Ba mapoovotafovtat pe 3D oxedia.

Ol L=

Mépog 20 - Epeuvntikég Epyaoieg



554 7° NaveAAAvio Emotnuovikd Tuvidplo

Q¢ exIadevTIKI) IPOOLYYLon xproonoudnke i Bewpia g Spaotmpromtag . H Bewpia
mg Spaotpomtag emolwkel va avalooet v el péoa Ao MPAaKTKEG KOVOVIKEG
OpaotPO|TEG. «X Tl OPACTPOT)TEG, Ol AVOP®IIOL AVAIITOOOOLV TI§ KAVOTITEG TOVG, TIG
IIPOOMIIIKOTNTEG KAt T ovveidror) Tovg. Méoa amo dpaot)plotnTeg, HETAPOPPOVOVHE EMIOTG
T KOW®VIKEG pag oovinkeg, emADCOLHE AVTIPAOELS, KATAOKEDACOVHE VEA ITOATTIOPIKA
TEXVOUPYHPATA KAl Onpiovpyodpe VEOLG TPOMOLG {®I)g KAl Tov eavtod pag» (Sannino,
Daniels & Gutiérrez, 2009, oeA.1). @ewpia g OPACTPIOTHTAG ITAPEXEL PLa OITTIKI| Ya TV
AIoOKTNOoN TG YV®ong eGetalovtag Tig S1aleKTIKEG Oxéoelg avdpeoa otovg avbparong, ta
epyaleia Kat Tovg OTOXODG IOV ENNPEAJOLY KAl SIAPOPPOVOVIAL ATIO TIG KOIVOVIKEG OOPES,
TOV IIOALTIOPO Kat v wotopia péoa oto maioto piag kowvotntag (Engestrom, 1987).
H &vokolia tov exaidevtikod oxediaopod tov opihov Pprokotav oty SurAr dvokolia
mov Olamotebnke OTL mapovowalel 11 ewAywyr] g Tplodwdotatng oxediaong oe
pabntég/tpleg, dnAadr) eve ta mpoypdppata oxediaong Oa pmopovoav va avamtdovy
ONHIOLPYIKOTTA KAl OXedIAOTIKY) OKEWT) TV padntmv/piev, oAEg gopeg avalmvetat 1)
exraidevtikn) Stadkaoia omy ekpdbnon Tov MPOYPAPPATOg KAl €10l OV EMTOYXAVETAL
IANP®G 1] AVATITOST TG SNPIOVPYIKOTTAG KAl TG OXEOIAOTIKNG OKEWYNG TOV Habntov/ ptov
(Leinonen, Virnes, Hietala, & Brinck, 2020). I'ia o Adyo avto amogaciotnke va Ipoy®prioet
otadiakd 1) expdadnon Tov npoypdppatog Kat kabe popd rmov pabaivovv Pacikeg eVIOAEG va
IIpoX®POLV oTr) dnjpovpyia épyev Ormov epappoloviat avTtég ol eVioAés. Me avTo tov Tpomo
ot pabntég propeoav va egotkel@bovy e Tig EVIOAEG TOL OXEOLAOTIKOD TIPOYPAPPATOS X®DP1g
Va viooooy 0Tt 1) ekpdadnor) tov avaotéAAet ) SnpovPYKOT T TOVS.
Q¢ Oepatkn) yia myv avamrodn tev épyev tov padnteov emiéxdnke n aesipopia. Ot
pabntég/ tpeg Se€rjyayav épeoveg 0To H1ASIKTLO Y1d TO TL GLVIOTA Pid AelpoOPo TOAN. Méoa
amo ta épya v padntev/ iplev entyetprfnke va npowbnoovv To purjvopa g asipopiag. Ta
épya toog amotehodoav eite avrtikeipeva g Kabnpepwvrg {ong Tovg, eite OXeOIAOTIKEG
IIPOTACELS YA TV OPYAV®OI Hag IAATeiag, evog omtod 1) pag yertovids. Etol fipbav oe
eraQr) pe éva Kpiowo mpoPAnpa g enoxr)g mov {ovyle Kat yid TO OIotlo pe Td TPLod1doTaTa
OXed1d TODG PITOPECAV VA EKPPACODLY TIG AVIODYieg TOVG.
Meéoa arro tov Optho oToxedape oTVv:
e avamtodn mg SnpovpyIKOTNTAG, ™G EMKOWVMVIAG PEO IO TO OXed1AopO ald Kat
péoa amo TV avaAvor] TV EPYaV TOV pabntov/Iplov oty Tadn, g ovvepyaoias,
Kal g KPUTIKIG OKEWNG, dNAad) ToV IKAVOTTOV ToL 2100 aidva Kl TOV PHPLaK®V
IKAVOTHT@®V ToL 210 aiova

e avamtodn g KAvOTNTAS TV pabnTov/IPLov vd PIopodyY va eKQPAacovy Tig 108eg
TOLG péoa amo T Tprodiaotatn oxediaor

e v efoKel®OoN TOV PabnTov/IPL®V e T OXed1aoTIKY) OKEWn

e v eSoKeEI®ON TOV PabnTov pe Tig apyég tng ovvieong Kat g atodnTikrg
Anpioopyroape ep@TPATONOYIO YId VA OAMOTOOOVHE TI§ YVAOOES KAl AVTIAYELS TOV
PabnTov/Tptov mpv Kat peTd armo Tr COPHETOXT] TODG OTov OO0, armoteAodpevo amo 15
epatoelg KAelotod tomov. To epatnpatoloylo frav aveovopo. Ot opddeg ep@TOE®V TOD
EPOTRATONOYLOL avaPepOTAV OTA SNIOYPAPIKA OTOLXELT TOV OOHHETEXOVIMY, OTIS YVMOELG
TOLG IAVE OTNV TPLodIdoTATY OXediaon) KAt MV TPLO0IoTAT) eKTOIIMOL KAl Tig AVTAYELG
TOG Yla TN Onpacia Kat xpnowouta g tpodiaotamg oxediaong yia tovg idiovs.
Em\éxOnke va xpnotpornowmel ep@mpatoloylo, GOTE VA KATAYPAPOLY Ol AIIAVTOel ON®V
OV pabntov/Tplav, enedny otav Opaypatonoteital opadiky ovfmon péoa omy Tdadn,
oovvifeg aravtody Kamotot padnteg, eve aAAa madid Stotaloov va ekppaoovy dnpootda v
amoyr) toug. Eva avevopo epatpatoloyio Pondaet va Semepaotel aotog o Sotaypog.
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AmoteAéopata

AnoteAéopara tov epwTnUAatoAoyiou

I'a va Stamot®Bobdv ot avtilyelg 1oV padntov/ piov Ipv Kat petd ard mv epmepia oo
opilov, xproyonou)dnke apyKd éva ep@UPATONOYLO KAl TO 1010 ep@TPATONOYIO pE TNV
IIEPAL®OI) TOL OPIAOL OTO TENOG TG OXOALKI)G POV,

Kaveig arro tovg pabntég Sev eiye Savaypnoponou)oet KATIow Tpoypappd Tptodtdotatng
oxediaong, alAangepav ottmpoxettat yia oxediaon pe ) xprjon oo H/Y. Ao ) meoymgia
TOV OUPPETEXOVIOV EKQPAOTNKE 1 Aoy TOoo Tpw (66,7 %) 0co kat petd (80 %) ot n
extiaidevorn) oe Kavovpyleg Texvoloyieg Sev Tovg/ Tig mpokalet dyxog, ntav dnAadn amo v
apxr) Oetkd Sraxkeipevol ameévavtt oTig véeg texvoloyieg.

Q¢ TIpOg T XPNOWOTTA TG eEKpdabnong g Tplodidotatng oxediaong, 1dn mpwv aro v
évapdn Tov pabnpdrev ot meprocodtepot padntég/ tpieg (86,7 %) miotevav Oti 1) ekpdbnon mg
Tplodidotatg oxedlaong eivatr ypriowun, mooootd mov égtace oto 100% peta amo ta
pabnpara.

Zmy epwtnon av motedovv Ot 1 Tprodidotarn oxediaon Oa Ttoog Ponbroet va
Katavorjoovy kalvtepa pabnpara STEM, mapatmpobpe to peyaAdTEQPO ITOCOOTO TGOV
pabntov 1000 mpwv (86.7%) o6co xat peta (80%) ta pabnpara va oopgovel pe aow) T
O1aTOIMOT), OOPPAVA PE TNV EMKPATOdOA avVTiAN Y 6T 1) TPLodidotatr) oxediaon xprnotpedet
KbOptla ota Betikd kat Texvoroyikd pabnpara (Horowitz & Schultz, 2014).

Emum\éov 1o peyaldTepo 11ooooto tov pabntev Oempet 0TiLn Tptodidotatn oxediaor) prmopet
va tovg BonOroet va Avoovv npoPArpata g kabnpepvig for) (Zxrpa 1).

MioTeveig 611 N TpIcdIdcTaTn oXediaon 8a ot fondRoel otV emiAucn TTRORBANMATWY TNE KABNUERIVAS {WAS

Mo
PRt

MocooTo

Nai O Lev EEpw

Ixnpa 1. Avtqyeig tov pabntev yia to av n) podiaotaty oxediaon propei va
oovelo@epeL oty emilvor) npoPAnpatev mg Kabnpepiviig (wrg.

Q¢ mpog To av moteboov OTL 1) Tpodwdotarty oxediaon pmopei va tovg Ponbrioet va
avartdéoov 6eSlotteg emKowmviag oovepyaoiag, SNEIOVPYIKOTTAG KAl KPLTIKLG OKEYNS,
0l IIEPLOOOTEPOL OOPPMVOLY TOCO HPLV OO0 KAl PETA (LY 2), EVE HETA TO TIOCO0TO AVTAOV
IIOL COPP®VOLY dmAactadetat.
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MoTeveig om n TpiodiaoTarn oxediacn Bonddsl Toug padnrég va avamTu§ouv SeEIOTNTEC OTTWE ETTIKOIVWYid,
ouvepyacia, SnUIoupYIKOTNTA Kal KPITIKA CKEWYN

Mo
M perd

MNocootd

MNal Oy Dev EEpw

Ixnpa 2. Avtilfyeig tov pabntev yua 1o av n tpodiaotatny oxediaon pmopei va
OVVELOPEPEL 0TV avantodn TV de§lottewv Tov 2100 aewva.

AT I aIIavtioelg 1oV padnt®v/ TPV OXETIKA e TO av IMOTeLOVY OTL I TPLodIdoTAT
oxediaor etvat éva SDOKOAO AVTIKEIPEVO Y1 ADTODE, IIAPTPODHE AIIO TO ZXHPA 3 KATIold
EMPOAAKTIKOTITA PV aITo ta padnpata, i) ormoia oto téhog éxet ehattmbet yia to peyalotepo
1100ooTo t@v pabntov/tpwwv. To 80% Onhwver ot 1 tprodwaotaty oxediaon dev eival
kaboAoo OLOKOAN yla AvLTOLG, Ve APXKA Ot piool mepimov miotevav OTt Ba rjtav Atyo
OvokoAn pe 1o 40% pétpla GLOKOAN, IPAYHA TOL JeiyVel OTL EKTIPODY OTL PETA TO TENOG
atofdvovtat otyooptd ya v oxedlaoTIKI) IKAVOTTA TOVE, OIIMS PALveTAl OTo Zxpa 3.

MioTeveig 6T N TpIcdIdcTUTn o)XESiaon cival BUCKOAN yia GEva

W mpw
W erg

Percent

kaBohou Alyo LETDIO QPKETH TIapa TToAl

Ixnpa 3. Avifyeig tov pabntev yia to av i tpodwaotaty oxediaon Ba eivar Sdoxolo
AVTIKEIPEVO Yl AVTODG,

Mpaktikd Tuvedpiou



‘Evtagn kat Xpron twv TME otnv Ekmaideutiki Aladikacia 557

MioTedeig 6T n xprion TpiocSidoTaTwy povieAwy BonBdel Toug HadNTES va KaTtavooluv KaAUTEpA TO HABNHa

W
W perd

MocooTto

Na Oy Dev Eepw

Ixnpa 4. Avtlfyeig tov pabdntev yia 1o av i xp1on tpiodiaotatov povieAev Ponddast
otV KAADTEPT KATAVONO1 TOV pabnpdatov.

A0 10 Zy1)pa 4 mpokKLITTEL OTL 01 ITEPL00OTEPOL pabnteg Bempovy ypriowpa ta tplodidotara
HPOVTEAT Y1a TV KATAVON 0] ToV O1OAOKOHEVOV EVVOLMY, AV KAl TO PEYAADTEPO ITO0O0TO TOV
pabntov dnAovoov OTL HOVO eAd)l0Tol amd TOvG EKIIAOELTIKOLG TOLG XPIOOIIO0bY
Tplodidotata poviéa ota pabhpata mov toog S10AoKoLvY.

Mapatnpnosig ano ta épya twv pyabntwyv

Amo Vv épevva mov mpayparornoinoav ot pabntég xat pabnrpieg yia ta mpoPArjpata moo
avtipetonifoope onpepa Katavonoav ott OpoPApatda, Omwg 1) KAPATKE] aAlayr), 1)
IIAQOTLKI] POIIAVOL), 1) IAVON {id, 1) KOWV®OVIKT) aVICOTNTd, EHPOAEG AVIOOTITEG K. AL AITOTEAODY
O¢pata mg agpopov avamtodng. Epedvnoav emiong Tt yperaletal pia aeipopog moAn Kat
Bprxav petadop dA@v OTL xpetaletal va Xproomotel avave@otpeg M yEG EVEPYELAS, VEPO,
IPAOIVO KAl HIAPKA, PLOKAPATIKO 0OXedlaopod TOV KPRV, KAl TOIKI HAPAy®dyl] Kt
katavaleor). I'ia to Adyo avtod oxedlacav avepoyevvijTpleg KAt aloAKd OdpKa (Zxipa 5),
omita pe @aToPoATaikd 1) nAtakovg Oeppooigpaveg (Zynpa 6), mapka, KabloTikd Kat madKég
Xapég, Apveg xat owtpifavia, PoxkAparika omitia (Zxfpa  7), kA Evdewtikda
IIapPovOoladovTal PEPIKA aIto Ta oxedia.

Ixnpa 5. Hapadetypa anod 1o oxed1AOR0 TOV ALOAIKGOV IAPKGV.
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Epedvnoav oto d1adikToo yia Tig avepoyevVITPLeg KAl eVIDIOOIAOTKAV Ao To péyeog
TOLG Og OX€ON pe Tov AvOp®Io, MPOPANUATIOTKAY Yid TI§ TPOIOIOU)0ELg IIOD IIPEIIEL VI
yivoov ota Poovd yud TV eyKatdotaor] Tovg, dAAd KPIvoviag amapdititeg eretyovoeg
Opdoelg yla va avIpetomotel 1 kKApatikry aAayr] Beopodv OTL ot agipopeg MOAelg
XpPe1alovTat KAt aveHOYeV VI TPLEG ITOL Ba PIIOPODY TA TIG TPOPOOOTOLY [1e NAEKTPIKT) EVEPYELM,
OOPPOVA HE TIG AOYELG TOV WKV (Zxrjpa 5).

Atepeovnoay emiong ) onpaocta tng NALAKNG evEPYeLas, Waitepd yia Pid X®PA He TOAAT)
nAogaveia, oneg 1 ENada. I'ia to Adyo avtod oxediacay omitia pe nAtakodg Beppooipaveg 1)
potoPoltaixd, napadelypatd amo Td onoid napovotalovatl oto Zxmpd 6.

Zxnpa 6. Iapadsiypata amod 1o OXEG1ACHO OIMITIOV IOV XPNOOIOI0DV AVAVEDCIESG
INY£g evEpyeLag.

MeAémoav axopn Tt onpacia g PlokKAMpATKhg apylTekTtovikng. Avérpeav oty
IIEPLYPAPL] TOL OMITIOL TOL ZWKPUT, ON®G MAPOLOWIeTal otd AMOUVIHOVEDHATA TOD
Eevogpovta (Zoyypageig 2019a, 2019b) xkat ovveldnromoinoav T} onpacia Tov
IIPOCAVATOANOHOD TRV OMTI®V He Ta peydla avotypata oto NOTo, dote va praivoov ot
axtiveg Too 1)Atov To Kahokaipt kat va Beppaivoov to omitt Kat pikpd napdbovpa oto Boppd,
MOTE VA 1] DIIAPXOLV peydAeg ANI®AELEG TG OeppoTrTag KAt va IpooTaTedETAL TO OMLTL aTtd
TODG POXPOLG YEPEPLVODG aVEPODG. ADTEG Ol ap)ég Xprotponotfnkay yia va oxedidaoooy ot
pabntég obyxpova omitia, pe evoeTKd mapadetypata oto Zypd 7.

Ixnpa 7. Hapadeiypata amno 1o oxedaopo PLOKAIPATIKGOV OIITI®V.
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Tpeg opadeg tov 4 atopev mapovoiacav my €pevva Kat Tig dnpovpyieg tovg oto 2°
[avelinvio Zovédpro yia T 3D Zyxediaon kot Exktonwon Siadiktoaka tov Mdptio 2022.

Av kat ta épya tov patntov 0a mapovolaotody avalvTiKda oe enopevn) dnpooievor), Oa
PIIOPODOAPE MG YEVIKY] TApATpnon va mnpoctécovpe ot adionoinoav Snpovpykd Tig
oxedraotikég dovatomteg mg marpoppag Tinkercad yia va mapovotdoovv Tig 19eeg TovG,
Anpiodpynoav mp®TOTLIIEG KATAOKEDES, aKolovlavTag Tig apyég atobntkng kat obvbeong,
XPOPATIKA APPOVIKEG KAl HE OMOTEG AVANOYIEG.

Tupmepdopata

Ao ) Aettovpyla tov opilov tprodidotarng oxediaong @dvnke 0Tt ot pabntég édeav
peydlo eviiagepov kat ooppeteiyav pe {rjho OAn 1) xpovid. AboKoAevTKAV Alyo otV apx)
1000 pe MV expddnon mg matgopuag oo Tinkercad, 600 kat pe TV dtapopeTikr) AOyIKr| g
TpLodidoTatg oxediaong o OX£0N) e TOV TPOIIO IOV OXeOIAOPOD pe XapTi Kat poAdPt, SnAadr)
ETIPETIE VA YPIOOIIOU)00DY TPOOIIOTATA AVTIKEIPEVA KAl MPOOOETOVTAS 1) Apaip®VTdag
OYKoLG va Snpiovpyrioovy To emBopnTo aviikeipevo, aAAd QAVIKe OTL KATAPEPAV TO0O VA
pabovv To OXEBIAOTIKO MPOYPAPNd, 000 KAl VA EKPPACOLY TIG OXEDIAOTIKEG TOLG AVOELS
(Chester, 2007; Buckley, Seery, & Canty, 2018).

To Tinkercad amodeixOnxe xatdA\Anlo ywa ) ypryopn eokeinon tov pabntov pe
tplodidotat oxediaorn. H mpooappoyrn) tovg Pondndnke amd t otadiaxy) expadnon tov
EVIOA®V KAl T®V OLVATOTITOV IOL Ipoo@épet 1) mAatoppd. Etot Sexiviioav amo oam\da
TEXVOLPYIPATA IO oLVOLovTal pe v Kabnpepivr) {wr) 1} pe TV Kowwvikn (o1 Kat
Ipox®pnoav oe mo ovvleta On®g pla HadKr] XAPd, Pid aelpopog MAATeld 1] YEITOVidL
Evxapiom) ékmAnén amotéeoe n mpotoPovlia mov avéAaBav moAot pabntég va oxedidooov
oto Tinkercad yia va enyrjoovv Tig 18éeg Tovg yia Ta pabnpara tob oxolelov Tovg ota
A0 TOV EPYAOIROV TOLG OTIRG oto padnpa g Texvoloylag, alAda kat g Iotopiag pe m
oxedlaon 10TOPIK®OV TeEXVOLPYNHATOV Oreg aomides. Emumléov, ot pabntég/tpieg oxedialav
OLXVA AVTIKELPEVA TOL SIKOD TODG EVOLAPEPOVTOG yid T O1KI| TODG EDXAPIOTNON).

H aswpopog avamtodn amotéheoe KataMnAn emoyr] og Paoikr| Oepartikr), av kat Oa
prIopovoe va emtheyei omotadnmote dlArn Oepatiki) mov va agopd obyxpova mpoPAnpata
al\a pe tov kataMnho exnadeotiko oxediaopo (Van den Akker et al, 2006), ®ote va
IIPOCEAKDOEL TO evOla@épov TV padnt@v va mapdyovv ADCEG AVOAIITOOOOVIASG Ti)
ONHIOLPYIKOTTA TOLG KAl TV oXedlaoTIK) Kt KPUTikr] Tovg okéyr). 'Hon Pplokopacte oto
eKTIa1deDTIKO OXeOIAONO TG EMONEVI)G OXONIKI|G XPOVIAG IMoL Oa ava@epetal otV KOKAIKI)
otkovopia.

H opydaveon kat 6welaywyry tov pabnpatev kabmog kat o oxedtaopog g OAng
amodeiytKav oootd dagoov Pordnoe Toog pabntég va etoayxbody oe éva kawvodpyto obvOeTo
avtikeipevo oto omoio enpere va padoov va to xerpifovtat (Chester, 2007; Buckley, Seery, &
Canty, 2018) yta va priopéooov va avarrto§oov Sediotteg emdvong npoPAnpdrov (Chester,
2007; Leisney & Brandt-Pomares, 2015), va ek@paotody SniovpyKd KAt VA EMKOV®VI) 0DV
Tig 10¢eg Toug pe Ta vrmoloura naidid Tov opilov ald kat oe aMa pabrjpata. Emiong
ooppeteiyav oe [TavehArjvio Zovédpio omoo napovoiacav fepatikda épya tov opilov. Méoa
ano m Tprodiaotatn oxediaon avamtoéav ovvenamg Tig def1omteg Tov 210 arpva (Hite &
Mclintosh, 2020) a\\g, onwg Sidwoav kdmowa mawdid, vieBoov Ot Kateyoov &va péoo
EMKOW®VIAG Yid VA EKPPACOLY TIG 10€eg TODG, YEYOVOG TTOD ALSNOE KAl TV AUTOEKTIHNOL)
TOUG,
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