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NepiAnyn

H napovoa epyaocia eotiadet ot xprion Aoyloptkod tptodidotatng oxediaong Kat eKTOI®OONG OG EPYANel0
pabnong kata Tt OWackalia Tov YV®OTIKOL aviikepévov tev Texvoloywwv ITAnpogopiag kat
Emxoweviov (TITE) oto Anpotikod. To Siadiktoakd Aoyiopkd Tinkercad xpnowpomouifnke otnv
vlomoinon evog project e titho "H avAs pag oe tperg d1a0raoerg" mov mpaypatonoujdnke e ) COPPETOXN
47 pabnrov/Tpov g Xt tadng. TKomog g epyaotiag 1tav t0oo 1) eSoikelnon tov padntev/Iptev pe to
Aoylopikod tprodidotatng oxediaong, 000 KAt 1 avamtodn Yneuakdv kot pn SeSlot)tev pe Bépa
Bedtiowon Tov OYOAKOL mEPBANNOVIOG KAl OLYKEKPLHEVA THG ALANG TOL OXOAeloL. ApXKA
npayparornow|fnke avaloor), oudrTnon Kat Kataypder] eV IPoPANpATOV TG DIIAPXOLOAS VAL ATI0
100G/ TIg pabntég/ Tpieg. Xt ovveéxeld TA NAOd EPYAOTNKAV OV eQAPHOYL) oxedlaong Kat petétpeyayv
TIg mpotdoelg Tovg oe 3D oxédia. X1o Téhog, ot pabntég/ Tpleg eKTOIIOOAV Tig SpIovPYieg TOLG KAl [E AVTES,
Kat GA\eG KATAOKEDEG, KATAOKELACAV [d QPOOLKI| pakéta Tov oxoletov. Katd v exnovnon g epyaotiag
ol pabntég/tpleg avémrtolav Oeflotnteg Yn@lakov oxedlacpol, KPUTIKNG OKEWING, EMKOVOVIAS,
ovvepyatikottag. H napovoa ewor)ynon eveAmiotet va oopfdlet oty avadeln KAAGV IPAKTIKOV yid Th)
XP101) EQPAPHOYDV VEDV TeXVONOYLRV 0To TAcioto didaokahiag tov TTIE.

AEEe1g kAe101a: 3D extvnwor), Tinkercad, covepyatikr) pabnor), 6xoAKOG XHOPOG, YNPLakodg oxediaopog

Elcaywyn

Ot Texvoloyieg ITAnpogopieg kat Emxoweviov (TTIE) Stadpapatifovv méov kevipikd polo
oto obvolo g pabnotaxng dadikaoiag kabmg MPooPEpovy TeXVOAOYIKA epydaleia Kat
pedodoug evioyvong g Owaokaliag (Favvoviag, 2023). ITio cvoykekplpéva, ol epappoyeg
VE®V TEXVONOYIDV KAl OLYKEKPIHEVA WYINPLAKOD Oxedlaopod, o OLVOLAOHO pe TV
TPLOOLAoTATY EKTOIIROL), LIIOPOLY VA MPOMOICOLY TV KPLTIKL| OKEWT), T SNEIovpyKOTTd,
mv avamrtodn Kavomtag emniloong npofAnpatev oe pabntég/tpleg O @V Tov Pabpidomv
exnaidevong (Zopog k.a., 2023). H tprodidotats eKTOI®mOor) eKTOG aIIo ey yeAPaTKO epyaieio
propet va petatpariel Kat oe 10x0po ekmatdevTiko péco. H texvoloyia g 3D oyediaong kat
exTOn®ONG dilvel T dvvatotnta otovg/ oty pabntég/Tpleg va T ovvOEooLV e HMOlKIAa
emotnpovikd nedia. Bonddel ot petatponr] g Oe®PnTIKYG IPOOLYYIONG AVTIIKEIHEVROV OE
EKTOIIOPEVA QLOIKA TPLodtaotata HOVIEAa mov propody va oopPdallovv otr Pabdvtepn)
Karavonor emotnpovikev evvowev (IEIT, 2021).

H napovoa epyaoctia meptypdget TV DAOIIOIN 0T TOL EKITAIOeLTIKOD project pe Titho "H avn
uag oe 1perg d1aordoelg" oe pabnrég/ Tpleg g Xt tdlng AnpoTikon, Katd To onoio aglomou)dnke
Aoytopko Tprodidotatng oxediaong oto mAaioto S10AOKAAiAg TOL YVOOTIKOD AVTIKELHEVOD
tov TTIE. To 6épa tng epyaociag mpoékoye amo v avaykr BeAtinong g avArg tov oxoleiov.
ZKomog NG €N yN oG elvat 1) mapovoiaon g pebodoloylag, TV AroTeAeOpdTOV Katl TOV
OOLUIEPACPATMV IIOD MIPOEKDYAV ATIO TV DAOIIOINOT) TOD EKIIALOEDTIKOD IPOYPAPPATOG,.
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OewpnTiK6 MAaiclo

H mnapovoa Owaxktiky mnapépPaocn ompiletar ot Oewpia tov Karaoxevaotukov
Enowodopntiopod (Constructionism), 6nmg avtr) diapopembnke amnod tov Seymour Papert 1r)
dexaetia tov 1980. O Papert, og padntg too Piaget, Baciotnke oto Bempntikd mAaioto oo
EMOIKODOPNTIONOL TO OIHOI0 KAl eméKTelve. XOpQmva pe tov Papert, ot padntég/tpieg
pabaivoov mo amoTeAeoPATKAa OTAV eUIAEKOVTAL evepyd otn "Onptovpyld KATAOKED®V e
npooomkn onpaocia’. H Oewpia too Papert eotwale: 1) oty evepyr] Obppetoxr) tov
pabntov/Ipleyv, 2) OToV HEPARATIONO KAl AVAOTOXAOHRO TOVG, 3) OT1) OLVEPYATIKY] pdbnor),
4) ot omovdatotnTa Tov Kowevikod mAaioioo (Papert, 1980). Aoyo tng eSeNiEng tng
texvoloylag, ot Bempia tov Papert pmdopeoav xat evoopat®Onkayv SiadiKtoakd COPPETOYIKA
reptBAaANoOVTa, Pnelakég Kataokeveg, alyopldpot kat popnotikd ovotrpata pdbnong. Ot
pabntég/ Tpleg Kataokendafovv MAEOV Epyd TA OITOLA PETATPEIIOVTAL Ot epydAeia pdabnong Kkat
ovvepyaotag (Papert & Harel, 1991).

Xto ovykekpipévo project, 1 oxediaon KAl eKTOI®OIN TPLOOLAOTAT®V CVIIKEIPEVDV
Xpnotpomou)dnke Kat og peéoo evoovapmong g pabnong xat avamntodng tav delot)tav Tov
21 awwva (21st century skills) (Omog KPlTikyy OKEWr), EMKOW®VIA, OLVEPydola Kdt
dnplovpywoTTa), evioydovtag ) odvoeorn Bewpiag kat mpadng (Brennan & Resnick, 2012).
Avtég ot texViKég OWaokaliag emitpérnovv otovg/otlg pabntég/tpleg va avaidovv To
{nrodpevo (KPLTIKY) OKEWT)), VA AVAIITOOOOLYV, vd e yobY KAt va oo{rTody TI§ AIOWELg TODG
(emxowavia), va epydalovrat opadikda (ovvepyaoia), va oxedialovv Tprodtdotata Kat va
kataokevdfoov avrtikeipeva (dnprovpywotnta) (Battelle for kids, 2019) (Team iCEV, 2024).
Oneg avagéper xat o Hummel (2024) "ta péoa mov yprowpomotodviatr otpiloov v
Y1 @raxy) padnorn) oo 2100 aiedva yati eVoopat@vovy dpaotplotnteg IIov vIootpifovy myv
avarrtodn te@v 4C’s 8eSloTTav Kat cuykekpipéva tng Kpttikng okeyrng (Critical thinking), g
emxoweviag (Communication), g ovvepyaotag (Collaboration) kat tng SnptovpykoTTaA]
(Creativity)".

Epeovnuika Oedopéva avadeikvooov v avaykaiotnta obvOeong g pddnong pe
avBevtikég kataotdoelg. MebodoMoyieg oriwg To project-based learning xat STEAM evioyvoov
mv avBevuxomrta g pabnotaxrig dStadwaoiag (Bell, 2010- Erdogan et al., 2016). Kata v
EPAPHOYT| TEXVIK®V PABONG IO EVEPYOIIOIODV TV £PELVA KA TI)V OIOLAOIIIOTE KATAOKELL,
evtomiCetatl evioyvor) TG evepyrig COPHETOXNG KAl TNG KPLTIKIG OKEWIG TV pabntov/tpov,
kabmg £tot 6ivetat To epébopa kat 1) dovarotta va doxipdacovv vrobéoelg kat va Adpoov
avatpo@odotnor je dpeoo Tpomno (IEIT, 2021) (Amootolov & Zaykivéto, 2019).

ZKOTIOG KAl EPEUVNTIKA EPWTAHATA

H ev Aoyw pelétn agpevog Aettovpyel wg mapovoiaon exmnaidentikod project, faciopévo oto
yreako epyaheio Tinkercad, onog avtd vhomoOnke oto mhaioto g Owdaokaliag tov TITE
omv npetofdadpia exmaidevorn). H 6daxtikr) mapépPaot amookornodoe otV ekpdabnon xat
adlomoinon ocOyXpov®Y TEXVONOYIK@V epydAei@v, Ot yvoplpia pe Tig dpxeg g
TPLOOLAOTATNG HOVTENOIIONO1)G KAt EKTOIIOONG. APETEPOD, 1] pehétr) diepevvd 1) copBoAr) Tov
OLYKeKPpEvoy oxedlaopod oty avamtody Owagopetikov Oedlottev. Ta epeoviuikda
epoTrjpata moo éonkav eivat ta egrg:
(1) TToteg deCrotnteg avamtoxOnkav amod Tovg/ TG pabntés/Tpleg katd ) Sidapkelda g
ODHPETOXT)G TOVG OTO project;
(2) owa frav n avianokpon v padntev/TPwv otV eKnadevTiky) XP1jon Tov
Aoytopukoo Tinkercad;
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To AoylOUIKO

H egappoyn Tinkercad (https://www.tinkercad.com/) eivat éva Owpedv OStadiKTLaKO
epyaleio tprodiaotatg oxediaong Kat IPOCOROIR0NG NAEKTPIK®OV KOKAOPAT®V. To Aoylopiko
Xpnotporoteitat evpéag oty exmatdeotikr) Stadwkaota. H matgoppa vmootnpilet tr) pdbnon
P00 TPAKTIK®V Opdotnplottov, evioxvoviag Tig OeSiotnteg emilvong mpoBAnpdrav.
Axopa, mpodyel TNV WYN@UIKN OLVEPYAOid, TV MNAPAY®YKH HdOnon péom g
dnpovpywKoTTAg, KAbMg KAt TV OPYAVATIKI] KAVOTTA TOV pabntov/Iplov péoa amo
ovppetoyt) oe opadukég epyaoteg (IEIT, 2021).

H xprjon too Tinkercad emttpémet otovg/ otig padntég/ tpieg va ekppadovtat Snpiovpykda
oxedrdalovTag Kat Kataokevdalovtag Tptodldotata avilkeipevd, evioxbovTtag DapdAAnia v
avamron deSlottav. Oneg avagépet ot pekétn too o Kovtodawpakng (2021), i xpron
IPAYHATIK®OV OHOOUAT®OV elvat moAd xpriown oty eknaideotikr dtadwkaota, xabmg ot
pabnteg/Tpleg mpooeyyifovv Kat MPaxtika o, Swddoxkovtatr oe OempnTikd mhaiowo. To
Aoytopwo adlomoteitat oe S1APopa YVAOOTIKA AVTIKElpeVa Oneg yia tr) OdaokaAia Oetikov
emotpov (Y. pabnpatikda), pnyavikng, texvoloyiag, STEAM xat téxvng. Meéoa amo
dpaotmprotnteg (Tinkercad Starters), ot pabntég/tpleg pabaivoov Paocikég Aettovpyieg g
e@appoyrg, oxedtafovv amAd AVTIKeipevVa KAl MPOX®POLV Ot MO OLVOETEG KATAOKEDES.
Emiong, ot exnaidevtikol pmopovv va Onpiovpyodv WPneluakég Tadelg, va eyypagpoovv
pabntég/Tpleg, va mapaxolovBoov v mpoodo kai ta oxedia Tev padntov/Tpiev oe
IPAYHATIKO XPpOvo, StevkoAvvovtag v avatpo@odotnon. IapdAnia mpootateder ta
IPOoo®ITKA Oedopéva tov pabntav/tpleav ocopgeva pe o GDPR, emtpénovrag 1 xprion
Wevd®VOp®OV. Aoym ¢ dradiktoakng Tov ¢vorng, to Tinkercad eivat katdAnAo kat yia €§
arootdoemg 01Waokalia, kabmg emTperetl TV ovVeXT] IAPAKOAovON o1 Kat DIOOTHPISH TOV
pabnTov/TpLov armmo Tov/ Vv eKIadevTIKO PE0d AIIo EvVa QIALKO Kat ebXPNoTo meptPAailov.

MebodoAoyia

H napovoa epyaoctia meptypdget trv bAomoinorn too eknatdentikod project pe titho "H avly
uag oe tpeig G1aotdoerg", To oroio vAomouOnke o oXoAKO €tog 2024-2025 oe 6vO TUHPATA TG
2t talng Anpotikod XxoAeiov 010 HNAAiow0 S1OACKANIAG TOD YVOOTIKOD AVTIKEPEVOD TV
TIIE. Ot 47 pabntég/tpleg adomoinoav v Stadwktoakr) oxediaotikny epappoyr) Tinkercad
Kat my tprodidotarn extdneorn). H didaockalia amookomnovoe oty expcddnon xat adiomnoinorn)
ODYXPOV®V TEXVOAOYIK®OV ePYAAel@dV, OT yvoplpia pe Tig dpxés g Tplodiaotatng
povteloroinong Kat ekton®ons, kabmg kat oty avartoén nokieov dedlot)tov. Emikevipo
frav 1 Pektioon too oxolikod mepiPdarlovtog. H Sidaokalia axolovbnoe to AVAloTiko
Ipoypappa Znovdav yia tig TTIE g v AnpoTikod Kat ovyKekpipéva ) Oepatike) evotnta
"Aepeova), avakalonte kar Adve mpofAnpara pe 1ig TITE/YAomoiwd oyéoa epyaoiag/épevvag (project)
ue ig TIIE" (AEIIITZ, 2003).

2x€01a0op0G Kal MPosToIacia

To apywo otadio g epyaoiag nmeptAapPave oodrytnorn pe tovg/ g pabnreg/tpeg mg XT”
Talng ava@opiKd e TV DPIOTAPEVI] KATAOTAOL TG OXOAIKI|G ALAIG KAt Ta IPOPApata oo
aot) napovotalel. Akohovbwg, ot padnrtég/pieg adonoinoav to PoAo Epyaoiag yia myv
KATAaypagr) Kat diTtoAOynor) TV 10e®V ToLg OXETIKA [ avTikeipeva Kat matyvidwa moo Ba
Behtiovav 100 ) AettovpyKoOTTa 000 KAl TV aobntiki) tov yopov. Avtr 1 Swadikaoia
anotonobnke pe oKitod KAt meptypa@es, AroTeA@dVTag 1) BAon yud ToV YiPLako oxedtaopo,
onmg @aiverat oto Xxnpa 1.
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Ixnpa 1. Ewoaymyikr) 6paoctplotnta oontnong Kat poPAnpatiopov

Aidackalia kat yn@iakog oxeolaopog pe Tinkercad
210 emopevo otdadlo 1 Owbaokalia petagepbnke oto epyaotpo [TAnpogopixrng xat
emkevIpOnke otnv expabnon Kat amoteAeopatiki) xprion g epappoyng Tinkercad. Apyikd,
ot padnrég/Tpleg eSokeimdnkav pe to mepiBaAAov epyaotag Tov AOyloHIKOD Kat Ta Paotkd
1oL gpyaleia. Anplodpynoav ankd kat oovieta oxrpatd, péom SOPNHEVOV OPACTPLOTHTOV.
Ot pabntég/tpleg epydomkav otovg otablepovg ovroloylotég tov epyaotnpiov. H
EKIIAOEDTIKOG ONHIOVPYNOE €va elKoViKO IepPallov Tadng yia xabe tpnpa (Xtl, Z12) oto
Tinkercad, éniog mapovotaletat oto Zynjpa 2. Kabe pabntr)g/ tpra covdedtav otov mpoommko
tov/ g Aoyaplaopd Kat ektehovoe oxedlaotikeég aoknoelg. O dadpaoctikog mvakag
xpnowporowfnke yia Vv ekpabnon xat emideln g ePAPPOYIS, TOV EMOIKOOOUNTIKO
OXOALIOHO T®V EPYAOIRV TRV pabntav/Tplov, ) PeAtioon 1) ) 616pbnor) Tovg.

Ixnpa 2. Ta yneuakda tppata oto Tinkercad

Meta v evaoyoAnon Tovg pe AmAég £l0ay@YIKEG dpaotnplotnteg, ot padnrtég/Tpieg
IPOXMPNOAV OtV YNPLaKr] oxedlaon T®V IPOTAcedv Tovs. Anpiovpynoav minbopa
AVTIKEPEVOV, OTTOG IAYKAKLA, KOOV1EG, y|Ieda, ToovAn0peg, povoluyd, HIIAOKETEG, DITOOTEYA
Kat Owakoopnuka otoixeila. Evlewktikda otiypotona amod v opd  epydaciag tov
pabntov/Tpiov napovowalovtal ota Xxfpa 3. Ot padnrég/tpileg ovvepydotnkav otevd.
ITapo)o nov o xabévag/n kabepia dSnprovpyodoe Ta diKd Tov/ g oxédLa, CLXVA IIPOCEPEPAV
Bonfeta, edwa otav ooppabnrteg/ Tpleg tovg avripetomiav mpoPArjpata moo dev priopodoayv
va emAvoovv. H epyaocia npaypatonou)fnke 1000 eviog Tov OXOAKOD @PAPLOL, KATd 1)
dapxeta g 0waokaiiag tov TIIE, 600 kai &§ amootdoe®s, Péo® dPAoTPOTHTOV KAl
exrIatdevTIKOD DAIKOL MoL eixe avaptfel omv nAextpoviky) mAatgoppa Tng eClass
(https:/ / eclass.sch.gr), onwg @atvetat oto Zyrjpa 4.
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Zxnpa 4. Xpnon g eClass ot 6idackalia

Ta v evioxoon Tng KAtavonong g TPodldotatg eKTON®ong ot padntég/Tpieg
napaxkolovOnoav tpia exmadevtika Pivieo oxetwkda pe tov 3D oxediaopd xat wmy 3D
EKTON®OT). ZoyKekppéva napaxkolovbnoav ta Pivieo "Introduction to Tinkercad 3D Design |
ESA teach with space" (ESA, 2021) , "How 3D printers work | How things work with Kamri Noel"
(National Geographic Kids, 2018) xou "What Is 3D printing and how does it work? |
MashableExplains" (Mashable, 2014).

Ot pafnrég/tpleg oxedlaocav Ta avrtikeipeva g avAng pe meploowa @avtaoid,
SNIoVPYLKOTITA, XAPU Kl evOOLOLAOopO. AOTOI®OAV TA IALYVIOd IIOL OVEIPELOVTAV yid
TV avAr} ToL OxOAelo TODG, eV TAPAAANAA OXedlacav YMPOLG SeKODPAONG KAl aAVAWDXT|S,
kabwg xat abAntikég eykaraotdoelg, onwg ynreda modoo@aipov Kat PIdoket. EvOoetkTikda
oxedua Tov nadlev napoovotadoviat ota enopeva Zyrpatd 5-6.

Ixnpa 6. Xxedra padnrov/rpiov oto Tinkercad
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Karaokeun pakétag kat 3D ektonwon

Metd v 0AOKANP®OI TOV YnPLakeov oxediav, eméxOnkav td mo aviuipoo®IEDTIKA yid
MV TPLOOLAOTATE EKTOIIROOT), P& 0KotIO Va Torrobetnfodv ot pakéta Tov oxoleiov. H emioyr)
v oxedlov mpoékoye péoa amod oovlnmon xat évav movoto Otdloyo HeTadd Tev
pabntov/Tpiov kat g exmaideotikov. Kdbe maidi eiye Onpiovpyrjoet TovAdytotov Svo
oxed1a, pe amoTeAeopa Va DIIAPYEL PeyAaAog aptOpog emAoymv covolikd. Me v kabodrjynon
TG eKnaidevTIKOL, 1) omoid Tovg emecfjpave Tig mOaveg GLOKOAMEG KATA TV EKTOIIMOTL),
katéAngav ota katalnAotepa oxédia yia v bAomoinorn) g Kataokeor|¢. H diadikaoia aotr)
eNETPEYE 0TOLG/ OTIg Padnteg/ Tpleg va MapakoAovOrcovy v LAOIION 0L TOV 10e®V TODG ATIO
T0 Yneuaxkod oto Quowko eminedo, epPabvvoviag oty katavonon Tev apxev g 3D
EKTOIMONG.

H kataokeor] Mg QLOIKIG HAKETAG AITOTENEDE éva AKOHA ONHIOVPYIKO KAl ODVEPYATIKO
otadio. H paxéta anotonwoe tnv embBopntr) avAr), ovvoodlovtag Oiagopa LAIKA Kdt
Texvikég. Ot pabntég/ Tpleg xproHOIIonoav Tig TP1odLIoTATESG EKTVIMOELS TV 0XedlmV Tovg
(mayvidia, aviikeipeva) KAt Tig eVOOPATOOAV O Hid eDPOTEPT) KATAOKEDLY). ZTNV HAKETA
Onptovpynoav emuAéov oTolyelda OIImG To KTip1lo Tov oxoAeiov, dévipa, KlOoKLa, Ppvoeg Kat
OKAPPA XPNOOMIOIMVTAG DAKA 0N®G MNAO, TAACTeAvVT), xaptovt Kat geAtloA. TIpoobeoav
Kat GAa PIKpoavTiKeipeva, eve) OAOKAI)p®@Ooav T paketa pe oxedia xat (oypaixi). Méown
aotg g owadikaoiag, avéntoSav 0eSl0TnTeg XePOTEXVIAS, XMPOTASIKOL Oxedlaopon Kat
awobnrikrg, Oivoviag éppaon TOOO Ot AELTOLPYIKOTNTA OCO KAl OTNV OHOP@PLI TOL
IIPOTEWVOHEVOL X®POL. Xta Zyfpata 7-8 mov axolovbodv mapovotdlovidal ekoveg TG
KATAOKEDL|G.

Ixnpa 8. Tplodiaotateg EKTODIMOELG - HAKETA AVAG

Anuioupyia nAeKTpoviknG mapouaoiaong

Metd v oAoxA1)p@or) T1)g PaxéTag, ot pabdntég/ Tpieg Snpodpynoav pia OXeTIKI Iapovoiaor)
omv epappoyr) Microsoft PowerPoint yla va emkoivvijooov 1o €pyo Tobg 0TO DIOAOUIO
oxoAeto. Twa aotov tov okono, epydotnkav opadikda oto Epyaoctrpro ITAnpogopikrg. Ot
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pabntég/ 1pleg opyavabnkav oe opadeg, pe v kabe opada va avalappavet v vAomnoinor
OLYKEKPIPIEVOD THIHATOG TNG IAPoLoiaong. ZoveAeSav MANPopopieg, emENeav pOTOYPAPKO
DAKO Kai mpoetoipacav keipeva. Evoopdtooav gatoypagieg g HAkétag Kat TeOV
avtkepévev, kabmg kat ta ottypotona o8ovng ano to Tinkercad. H exmatdevtikog mapeiye
oLVTOVIopO Kat vrootpiln kad” OAn 1 didpketa g ovyypaers. EmurAéov, ot pabntég/ tpieg
eCaoxnOnkav oy mapovoiaon TG €PyAciag TOLG eVOINOV NG TASNG, evioyvoviag Tig
deClotnteg dnpootag ophiag kat Stayeiplong ayxoog.

Me v oAoXANp®O1 NG IAPOLOLACHS KAl TV IMPOETOWAcIa TV padntov/tplev,
opyavebnke n npepa napovoiaong tov epyov. H paxéta tomobetr)Onxe otov xopo moAamev
Xprioewv tov oxolelov, omov ot pabntég/tpleg g Xt talng xwplopévol ot opddeg,
IIPAYHATOIOoaV TV MIapoLoiact) ota Sla@opeTikd THIPATA TOL OxoAeiov. Méow g
rapoooiaong toog/ Tig 800nke n dvvatotta va avadeifoov T dnpoovpykr) dtadikaoia, va
IIAPOLOLIOOLY TO TENIKO amrotéleopd, va efnyrnooov Aettovpyleg xat Aermtopépeteg. H
dadikaoia avtry dev mpooePepe POVO TV €LKALPIA Va POPAoTody 10 SNHovPYNId TOVG,
aA\d Toug/ TG evemAeSe evepyd Oe ONPAVTIKEG OeCLOTNTEG EMKOLVOVIAS.

AgiCel va onpeimBel 0Tt 1) TAPOLOLAOT) TG PAKETAG KA TOV TPLOOAOTATOV EKTOIINOEDV
elxe évav oNpaviikd avtikiomo Kdt otovg/otig vmolourovg/eg padntég/tpieg. Edei§av
PEYAAO eVOLAPEPOV Y1a TIG TPLOOIAOTATEG EKTOIIMOELS, EKPPACOVTAG TIOANEG aTIopieg péoa aro
m\rj0og ep@TIoE®V. G AIIOTENEOPd, I HAKETA £ylVe TO EIiKeEVIPO OANOL TOL OYOAeiov,
dnpovpymvtag évav kopPo pabnong yia oAovg/ eg.

EpyaAcia cuAAoyng dedoucvwy

I'a mv anotipnon g S19axTikig mapépPaocng xPHoponIow|0nKay amod TV EKIAOEDTIKO Ta
apaxkdate epyaleia ovANoyrg dedopévmv: 1) mapatipnon: 1) eKIatdevTIKOG IPAyAaToNnoinoe
OLOTINIATIKI) TIAPATHPNON TV padnteov/ tpiov kad' oAn ) diapkela Tov project, eotialovtag
OTn] OLHPETOXI] TODG OTLg OPACTNPLOTNTEG, OTOV TPOIO XPIONG TOD AOYIOHIKOD KAt OTIg
ovvePYATIKEg Tovg dedlotnteg. Ot mapatnpr)oelg Kataypd@ovtay oe nuepoAdytlo padnpatog,
2) @OA\o_epyaotag: xprowponou)dnke éva poANO epyaciag otV apyik ¢Aaorn Tov project pe
okomo va Pondroet toog/Tig pabntég/tpieg va avalvooov ta MPoPAfpata TG OXONIKIG
aLANG KAl VA KATAYPAWoLV TIg apykég Tovg 1déeg. Ot armavtr|oelg Tovg anotéecav dedopéva
yla mv ekkivron tov oxediaopov, 3) ynelakd_oxedia: ta oxeédia mov dnplovpynoav ot
pabntég/tpleg oto Tinkercad amotélecav Paocikd epyaleio alloAdynong ToV TEXVIKOV Kt
dnpovpywav tovg OeSlotrtov. Adoloyndnkav ®¢ Impog TV IOALIAOKOTNTA TOL
oxedlaopon, v oplr) XP1ion TOV ALTOLPYIOV TG EQAPHOYNG KAl TNV IKAVOTNTA TOLG Va
petagépovv TG 10¢eg Tovg oe 3D yneuaxn poper. Ta oxédia mapeiyav Onpaviikeg
IANPOQOPIEG YA TV AVAITOEN TOV PHPLAKAOV KAl XDPOAVTIANITIKOV Tovg deSlotitav, 4)
KATAOKEDI] PAKETAG: 1) HAKeTa oovéPale OtV aSloAoynon TG AmoTEAEOPATIKOTITAS TG
OoLVEPYAOlag TOV Opad®mv Katd T @don TG QLOKIG KATAOKELI)G, OAA KAt g
dnpovpyKoTNTAg TRV pabntov/Tpov, 5) NAEKTPOVIKI] Iapovoiaocn: ot padntég/tpieg
dnpovpynoav NAEKTPOVIKI] Mapovoiaon vyia va IHpoPfdlovy TV  epydacia Tovg,
oopmep\appavovrag v ékbeon oo mPoPANHATOg TG OYONKIG ADALG, TA WPNPLAKA TOOG
ox€01la, Tig 10€eg KAl TO TEAKO AIOTENECHA TG KATAOKELN)G TOLG. Méom g mapovoiaong
adloloynOnkav ot deClotrTeg OPYAVMOTG, EMKOVOVIAG, IIAPOLOLAONS TAPOPOPLOY, KAOMG
KAt 1] XPon ToL AOYLOpKOD Iapovoiaocng, 6) ep@TPATONOY10: HETA TNV OAOKANP®OI] TG
rapépfaong, xopnynonke cvviopo epatnpatoloyo 11 kAewotwv epotricemv (kKAipaka Likert
5 Babpidav) otovg/ otig pabntég/ tpleg (eVOLIKTIKO TN TOL ep@Tpatoloyiov oto Zxnpa 9)
e oKoIIO T1) OLANOYT) OedOPEV@VY OXETIKA [E TNV eQIELpia TODG amo Tr) xprjon tov Tinkercad,
T1g deClotnTeg IOV EKpvav OTL aveémtvdav (OI®G XPIOn LIIOAOYO0TL], AOYIOHIKOD, AYYAIKI|G
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yA®ooag, emiloorn mpoPAfpatog), v mowwtnta Trg ovvepydoiag oty opdada tovg. To
ePOTPATONOY10 eixe nAexTpovikr] pop@r) (GoogleForm).

- [P —— —
~ : e o e o W

A£10AGynen Project "H Ak pag oe
Tpeig blagTage” - 3D axebiaon oo
a

Zxnpa 9. Zuypotond epoTNRAtoAoyion padntev/ipieov

AnoteAéopata

H v)Momoinor tov project "H avAn pag oe tpeig d1aordaoerg" mapetye pa moAvdidaotatn padnotaxr)
epnepia. H adiodoynon tov pabntov/ tpiov 1ednx0n amo myv exnadevtiko, covdvdalovtag
MV dpeoct) IAapatrpnon Katd ) OlapKeld ToV O1OAOKAAOV Kat Ta S1a@opeTikd epyaleia pe
ta omoia oLAAEXOnkav Sedopéva. Katd ) didpketa tov project, ot padntég/ tpieg avéntoSav
éva evpd Paopa dSeSloTHTOV. ZOYKEKPIIEVA, KAl AIIAVIOVTAG OTO IPAOTO EPEDVNTIKO EPAOTIU,
napatnpndnke ONUAVTIKY eVIoXLOL TOV PNPLAK®V 0eSloTTedv Tovg. Ot pabntég/ tpieg:

o efoweimOnkav pe to meptPdariov tov Tinkercad xat améktnoav eoxépeta otov 3D
oxedtaopo, pabaivovtag va Snpiovpyodv Pacikd kat oovleta tplodidotata poviéla.
H 1mp60d06g Tovg fjtav epgavrg ot petdafaon amo amlég ye®PETPIKEG KATAOKEDEG O
mo oovleta avikelipeva pe AETOLPYIKO YAPAKTINPA (IAyKAKia, aBAnTiKeég
EYKATAOTAOELS, OTEYAO0TPd, KOLVieG, yHIedd, To0vAN0peg Kat dAAQ).

e avemrodav 6edlotnTeg enridvong mpoPANPATEV Katd Tov oxediaopo kabaog r)tav oe 0¢on)
va oo(nrovy petald Tovg KAt va eaydyovv OLHIEPAOPATd, VA AVAITOOo0LV
0eC10TNTEG MEIPAPATIONOD KATA T XPHON TOL OXedlaoTIKOD AOYIOPIKOD. Avemtogay
deSioteg xpriong vroloytot), xpriong Aoytopkoo oxediaons, xpriong mg ayyAkig
yAwooag. I'a tig napandve 6e§iotnteg 10 34,8% TV padntov/piov andavinos oto
EPOTPATONOY10 OTL TG KATEKTNOE 0 Apketd peyalo Babpo, eve 1o 39,1% oe ITapa
TToAb peydalo Pabdpo.

e evioyooav Tig ovvepyatikég Ttoog deglotnteg. Ot pabdntég/ tpieg ooveEPYAOTNKAV EVEPYA
oe O\a ta otdda TG epyactag: armo Tr) oudrTorn KATd Vv el0ay®yiK) dpaotnplotnta
KAtaypagng Teov 10emv Tovg Kat Tr) petadd tovg vrootpidn oty expddnon tov
Tinkercad, péxpt t cOAOYIKI) AfjY1) AIIOPACEDV Y1 TV KATAOKEDI) T1)G HAKETAG KAt
m Onpuovpyla g nlektpovikng mapovoiaong. ISwaitepng onupaoiag eivar n
oovepyaoia petald tov dvo tpnpatev g XT7 tddng, yeyovog mov evioyxvoe Tig
SlaTpnpatikég ox€oetlg Kat mv aiobnor) g Kowotntag. ZovepydoTKav emiong yid I
diayvorn tov épyov oto vroAowro oxoAeiov. H evioyvon tov oovepyatikod kAipatog
arotonmdnke Kat otg SnAooelg TOV padnte®v/Ipiv oTa ep®@TUATONOYIA IIOD
OLDHIIAIPOOAV PETA TNV OAOKAIP®OI TOL project pe 1o 65,2% va dnhavel tov dpeoe
ITapa IToAd 1) ovvepyaoia pe Tovg/ Tig coppadnTég/ Tpteg.

e aveéntodav emkowvoviakeg deiotteg. Ta madia e§aoknOnkav omv diayeipion tng
ou{TNOoNG, TOV EPOTNRATOV KAl THG emiyelpnpatoloyiag yia TG emAoyég TovG.
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Tavtoxpova, n avayvopion Tov Epyov TOLg Ao THV DIIOAOUIN OXOAIKI] KOWVOTHTA
PAVIKE I®G TOVOOE CNIAVTIKA TV avtorenoifnor) tovg, kabwg eidav tovg KOmoog
Toug va avayvopifoviar kat va ektupovial. H mpooéyylon avtr evioxvoe Tig
EMKOIVOVIAKEG TEXVIKEG TOV HaAONTOV/ TPLdV.

e KaAAipynoav 11 SNpIovpyKOTTAG TOVG, KAOMG Iapovoiacay IPmTOTLIIEG 1O£eg yia
T OXOAIKI] GDAI] TODG, HETATPLIIOVIAG APNPNHEVEG OKEWELG Ot CITTd WPNPLAKA KAl
@uowd mpotovta. IToAd a6 ta épya Semépaoav tig mpoodokieg, mephapBdavovtag
Aemrtopépeteg Kat Aettovpylkd ototyeila mov dev eiyav apyikda mpotabei, Seiyvovtag
aolnpévo emntnedo epnm\okrg Kat dnpiovpyikng okeyng. To 47,8% tov padnrov/piov
évimoav Apketd Onpiovpyikoi/eg otav oxedialav oto Tinkercad, eve 1o 34,8% ITdapa
TToAb Snpovpyikoi/ eg.

Anaviovtag oto dedTepo EPELVITIKO EPAOTNHCA, ONHEI®VOLHE KOG I AVIAIOKPLON TOV
pabnteov/Tpwwv oty exrnodevtikry] xprjon tov Aoytopikov Tinkercad omrpe Oetikr) ko
evbooomdng. Ao v apxr tov project, mapatnprnke éviovo evola@épov Kat vYPnlog
Babpog epmoknig Tovg OTIg dPAOTPLOTNTES, € TOVLG MEPLOCOTEPOVS/ e¢ nadntég/ tpieg va
detyvoov mpobopia va eepeovrioovy Tig Aettovpyieg TOL AOYIOHIKOD KAl vd dnptovpyricoov
ta Owd tovg oxédia. Ta amotedéopata TV ep@TpatoloyieVv £0ei§av OTL OLVOMKA &va
oynAo moocooto padntmv/tpuwv Pprike T oxediaon oto Tinkercad evSiagépovoa (56,5%
ITapa ITolo, 39,1% Apketda), ekppalovtag v embopia va to xpnoponoujooov Savda oe
O01daokalia oto oxoleio (47,8% Apxetda, 39,1% Ilapa IIoAv). Amoé to OOLVOAO TGOV
pabntov/Tpiov moov andavinoayv, povo éva nadi dnlooe nmg dev Tov dpeoe 1) XPHON TOL
Tinkercad.

H napatijpnon g eknaidevtikod emPePaiowoe avtr) 1) yeviki) 0eTikr] avIarokplon 1oV
nadwv, kabmg ot pabnrég/Tpleg ovxva epydaloviav pe avtovopia kat mportoBovAia,
emAvovtag npoPAnpata kat dnplovpy®vTag MOADIAOKA OXE0ld IEPA OIO TG APYIKES
oonyieg. To @ooko amnotéleopa tov mpoonabeldv Tovg amotélece amtr) anodeiln oAV TOV
AP AIIAVE.

Zupmepdopata

H vMomnoinon g epyaoiag "H avAy pag oe 1perg O1aorioers" mpooépepe pia MOALIIAEDPT)
pabnowaxr) epmepia  otovg/otg padntég/tpteg g XT0 tadng, ovvovdloviag T
dnplovpywotTa pe Tig avadoopeveg Texvoloyleg. ZOHIEPAOPATIKA Hapatnpndnke 1
avdamtodn Kat evioxvor:

1) too yneuakod oxediaopov: ot padntég/Tpleg AIEKTNOAV MPAKTIKY EQMIElpid OTOV

Ynelaxo oxedlaopo xpnoponotovtag 1o Tinkercad kat katavonoav tig Pacikeg apxeg
g TPLoSIACTATNG EKTOIIMOTG, PALIIOVTAG TIG 18£eg TOVG VA PETATPEIIOVTAL O PLOLKA
avtikeipeva,

2) NG KAMIEPYELAG TG QAVTIACLAG KAl TG ONHIOVPYIKOTITAG: O OXEOIAOROG IIPOTOTOIIOV

kataokeoov oto Tinkercad kat n dnpovpyla g pakétag evioxvoav T gaviaoia,

3) 1ng ovvepyatkrg pabnong: 1 opadoovvePyATIKI) IPOOEYYIOT) OTNV KATAYPAPL] 10mV,

OTOV YIPLAKO OXeOLAOO, OTNV MPOETOIAOIA TG IIAPODOIAoNG KAl OV KATAOKEDI)
MG PAKETAC, evOLVAP®OE TIG 0eSlOTNTEG CLVEPYAOLAS, EMKOVOVIAG KAl ORAOLKIG
emAvong IPoPANPATOV.

H &daxtikry aflomoinon tov oxediaoctikod Aoyiopkov Tinkercad xat tng tplodiaotarng
EKTOIIOONG ATIOTEAEOE 10XVPO KIVIITPO YA TNV evepyd €UMAOKI] TV pabntov/Ipiov oty
exraidevtir) Stadwkaota. H mpooéyyion aotr) evioyvoe v avtomnenoidnor) tovg, kabog eidav
11§ 10¢eg TOVG va LAoTIOOLVTAL, COPBANNOVTAG £TOL OTI) ONPIOLPYIA IPOTACEDV Y1d VAV IO



488 14° NaveAArvio Tuvédplo pe Atebvn Tuppetoxn

AELTODPYIKO KAt EDXAPLOTO OXOAKO x@po. Emummléov, péow g 61axvong TV aroteAeopdtov
g epyaotag, evioxvOnke To atoOnpa g mpooeopdg TOV MAdI®V IPOG T OXOALKI) KOWVOTNTd.
Ev xataxAeidt, ot pabnrteg/ tpleg avamtdyOnkav 1ooo aropkd, 0co kat opadikd. H avdamtoln
deClottav evioyvbnke amd ) @ovon g ddakTikrg mapépBaong KAt ) Xpron oV VeV
texvoloywav (Al-Hassan et al., 2025) (Kopng, 2015).

ZOYKEVIPWOTIKA, Ot Pabntég/Tpleg, eKTOG Ao TNV KATAKINOI TOV PAfNOlaK®OV OTOX®V,
avémtoav onpavtikeg 6elotnteg Tov 2100 Al®VA MOV TACLOIOVOLY T Yn@Lakr padnon kat
g dedlotnteg TV 4C’s, OMG eival 1 emKow®via, 1) oLVEPYAoia, 1 KPITIKI) OKEWT KAt 1)
ermAvorn) DpoPANPATOV O¢ éva IPAyRaTiko mhaioto.
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