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NepiAnyn

H exnaidevony STEAM (Science, Technology, Engineering, Art, Mathematics) amotelel avtikeipevo
épevvag maykooping kabmg mpooeyyifel mpoPAnpaTa TOL MPAYHATIKOD KOOPOL KAl IMPOdyel Th
Stemotpovikotta. O texvikog oxediaopog (engineering design) i ) oelpd Tov aviavet o evolapépov
pabntov kat padntpiev ya ta nedia mov 1o STEAM nepihapPavet. H mapobdoa épeova kdvet xprjor too
TEXVIKOD OXeSIAOHOD [1e OKOIIO TO OXeOLAOHO KAl TNV KATAOKEDL] EVOG EPYOD TEXVIG EUIIVEDOHEVO ATIO TOV
EABeto xaMttéyvn Jean Tinguely, xbplov eKIpoo®mov g KvNTikig exvng tov 20°° aimvd, To omoio
nepikeiet toog mévte moAwveg g STEAM exniaidevorng. Ta anmotedéopata g ¢pevvag AoToI®VOLY TV
EIUTOYX LA TG EKITAOEDTIKIG IAPERPAonS va «KevIpioew To evilagépov padntov xat pabntpiov nave oe
Inypara Poowkrig, Texvoloyiag, Mnyavikrg, Téxvng xat Mabnpatikev, 0nmg emong Kat va odnyrjoet
ToLg padntég Kat Tig pabrntpleg oto va avarrtvgoovv delotnteg Tov 21 aimva.

A€geig KAe01a: STEAM exnaidevor), Kwvrjuikr) wéxvn, Texvikog oxediaopog, Micro:bit

Elcaywyn

Méow ¢ exnaidevong STEAM (Science, Technology, Engineering, Art, Mathematics)
emOloketal 1 PeAtioon Tov KWATPOL ylad padnorn, Trg aLTOANOTEAECHATIKOTTAS TRV
EKIIAOEVLOPEVOV KAl TG avTOmIEnoifnong tovg péom g avtodiayeipilong, g avdmrodng
oelotjtdv tov 210 adva Kat g evkalpilag va oxedldoovy LAKA Kl IIpolovia
akolovBavtag ) dadikaocia tov texvikod oxediaopoo (Sulistiyowati, 2018; Tseng, 2013). H
rnpoogyylon STEAM avayvepilet 0T 1) TéxVI] IIPOOPEPEL VAV SLAPOPETIKO TPOIIO OKEWIG ITOD
propel va evioxboet TV KAAMTEXVIKI] KOl EMOTHOVIKY KOWOTNTA, ON®G, €Iiong v
KOWOTITA YEVIKOTEPd, HE Kawvotopeg 0¢eg kat dpdoetg (Liao, 2016). O texvikog oxediacog
arotelel KPUTIKIg onpaciag epyaleio yia v texvoloyiki) ekmaidevon tov pabntov/ plov
Kat pia 8e§lotnTa myv omota eivatl oEAavIiKO va avantd{ovy Td eKIadevOPeVA ATOHRA OTO
m\atoto pag STEAM exnaidevorng (Chien et al., 2023).

Oswpntiko unoBabpo

‘Exovtag, o obyxpovog avlp®ITog va Slaxelplotel oovexelg TEXVONOYIKEG AVAKANDYELS KAl pi
m\nOopa AN PoPoPIAV arrd OAO TOV KOO0, KAAELTAL VA eVl ENAPK®OG KATAPTIOPEVOS Y1d VA
avtanegeldet. Zopgaova pe tov Kant (1781) 1 exnaidevor) éxel ®g OKOImO va Katevdovvel ta
ATOpA TIPOG TO «TENELO», COPPAVA HE TIG KAVOTNTEG TIG onoleg dtabétovv. Ot pabntég kat
pabrTpieg Tov onpeptvod oxoleiov Oa amoteAécovy Tovg/ Tig avplavovg/ eg moAiteg/ 100G TOL
OLYXPOVOD KOOHOL Kt @G TéTotot/ eg Ba mpémet va eSomAtotody pe pua mAndopa SeSlotitov.
Avtég ot deClotnTeg, Omeg éyoov optotel g OeflotnTeg Tov 2lov @wva mpémet va
neptAapPdavoov 1) ovvepyaoia, T SnNPOLPYIKOTNTA KAl TNV €mKOwovia. Anapaitnteg
Kpivovtat emiong, odbpgeva pe to Ivotitovoto Exmaidevtikn)g IToAttikryg (2023) 1 wavotnta

X. Kapaytavvidng, H. KapacaBBidng, B. KOAAag, M. Mamactepyiou (emy.), Mpaktikd Epyactev 8ou NMaveAArviou Zuvedpiou «Eviagn kat
Xprion twv TNE otnv Ekmaideutikn Awadikacia», Mavemotnyio Oeccaliag, BoAog, 27-29 ZemtepBpiou 2024
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emAvong IPoPAHATOS, 1) LIOAOYIOTIKI] OKEWI] KAl O IANPOQPOPIKOG ypappatiopog. H
exraidevorn mov Paoifetal oty mpooéyylor) STEAM eivat pua popery didaokaiiag mov
emTLYXAvel va avamntodet ota exnaidevopeva dropa Tig 8eSlotnteg mov amattet o 2105 aiwvag
armo Tovg/ Tig MoAiTeg Tov. Zopgavda pe Tovg Atabey & Topcu (2021) 1) exnaidevon STEAM éxet
Oetiko avtiktumo otnv kaAigpyela Tov Oedlottev tov 21ov ateva. H exnaidevon STEAM,
wopa, eivar Paoopévny ot pébodo STEM  (Science, Technology, Engineering and
Mathematics), n omoia avantoyOnke pe v mpoomtike) ot padntég/ Tpleg va emTdYOLV EMAPKI)
KAtavonon 1@V oLvOEsEDV avapeod oTig “oKANPEG emotpeg’, OIMG £XODV XAPAKTPLOTEL 1)
Doowr| kat ta Mabnpartika (Yakman, 2008).

Apaotpromteg Paociopeveg oty STEM/STEAM exnaidevor) mov meptAapfBdavoovv tov
TEXVIKO oxedtaopod Ponbovv tov/ v pabntr)/ tpia va oovdioet ) Bempia pe TV IPAKTIK).
Ot 6pactnplotTeg Tov TeEXVIKOD OXeSIAOpRoD oLVIOMG EPIAEKODY TV KATAOKEDLL] P)XAVAY,
KATIOWT EPEDVITIKA EPWTIHIATA, T1) pabnpatikn) Aoyikr), To KaAATeXViKO ox£010 Kat didpopeg
texvoloyikég OeClotnteg, Omeg xat v emidvorn evog «aoBeviikod» mpoPArpatog g
xabnpepivrlg Corg. Eva mpodypappa omovdwv Bactopévo oty prxavikn Pondd toog/Tig
exnadevopévong/eq mov  epmhékoviar pe 1o  STEM/STEAM, va evoopat®@covv
AIOTENEOPATIKA TI) YVOO!] PE0® TG AVAIITOSNG TOD TEXVIKOD 0XedIAoHOD, TOV IPAKTIKAOV TG
pnxavikng kat g dtadikaotiag dnpiovpyiag piag npetotonng unyavrg (Bybee, 2010).

XT0XO0l TNG EpEuvag

2y napovdoa epyacia eSeTAOTNKe edv 0 OxedIAOPOg Kat 1) KATAOKEDI] evOg ¢Pyon TEXVIG
HIIOPOBY VA AELTOLPYIOODY ®G «HOXAOG» KaTavonong tov pabnudatov g STEAM
exraidevong. ‘Oneg, emiong, xat edv eival @Kty 1) avdamtodn mg OnpovpyKoTtTag, g
OLVEPYAOLAG, TG DIONOYIOTIKIG OKEWNG, TG Kavotntag emilvong mpoPArpatog, Too
IIAI)POQOPIKOD  YPAPHUATIOHOD KAl TG EMKOWOVIAG HEO® TNG XPNONG TG TEXVIKOD
0oxeSLAOHOD i OKOTIO TV EMADOT] £VOG IPAYHRATIKOD HPOPAIHATOG [LE TAVTOXPOVI] XPLIO1) TOD
HikpoeeyKkT) micro:bit.

Me6odoAoyia

Me okomo v emitendn TOV MAPAIIAVe EPELVITIKGOV OTOX®V emAéxOnke 1 epappoyn g
npoogyyong STEAM 1 omoia dopr|fnke pe Pdon ) por] OpaoctnploTti@y TOL TEXVIKOD
oxedwaopod (engineering design) pe okomo va oxedlAOTel KAl VA KATACKELAOTEL éva €pyo
KWV TIKIG TEXVIG eprvevopévo amod tov kalAtéyvn Jean Tinguely. Ta épya g xivntikig
TEXVNG YEVIKA, KAl oLyKekppéva, Tov Jean Tinguely eivat "mhovowa” oe évvoteg tng Pookrig,
t@v Mabnpatikaev, g Mnyavikng kat g Texvoloyiag.

Em\exOnxke i) por) Spactnplotjtedv Tov TeXVIKoD oXed1aopod MOTe O1 CORHETEXOVTES/ OVOEG
va Aettovpyr)oovv ¢ “pnyavikol” xat va emAdoovY Eva IPaypatiko IpoPfAnpa. Zoppeva
pe Tov Zheng et al. (2019) otov texviko oxediaopo (engineering design) diaxpivoope ta e8rg
otadia: darvnmor) tov mpoPAfjpatog, avadynon Wemv yia emilvor tov mPoPARpaTog Kat
OlIKPON TOV HEPLOPOP®Y, oxedlaon evog IMPOTOIIOL, KATAOKEDI] TOL IIPOTVLIIOV,
HEPAPATIONOG, emavaoyediaon kait Téhog, mapovoiaon tg emleyeioag Avong Ot
pabnteg/ Tpleg epyactKav o€ pia opdda TV emtd atopemv Kat kabfodnynonkav pe @oAlo
epyaotag, 1o omoto meptedapfave ta otddia mov Oa émnpeme va akolovbrjoovv dote va
emAvoovv to 600év mpoPAnpa.
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Aciyua tng épevvag

To detypa tng épevvag amoteheitat amo entd (7) pabntég kat padrtpieg 16 etav, ot omoiot/ eg,
) XPOVIKI) OTLypr) IIov Ste§ayetat 1) épevva, napaxkolovboovv v B’ tddn too 'evikod Avkeiov
oe oxoleia g Bopeloavatohiknig ATTikr|G.

JUvOnkKeg £Epeuvac Kal EPEVVNTIKO Epyalcsio

H ¢peova éAafe xopa oe KEVTIPO e§@OXONK®Y dpaotnploT eV Katd tov prva OxtoPBpto too
2023. To epeovnTio gpyaleto jie To ormoio oLAAEYONKav ta dedopEVa TG £PEDVAG ATTOTEAEDE 1)
OCUPHETOXIKI] HaPATpnor amod v exnatdedvrpia kad oOAn 1) Sidpkela G eKIAOELTIKIG
apépfaong KAt 1 COPNANP®ON ATOPIK®V EPATPATONOYI®OV amod Tovg pabntég/Tpleg mpv
KAl petd Vv IapeépBaoct), amoTeAOLHEVA dIIO EPOTNOEG AVOLXTOL TOIOL, Ol OIIOiEg
Baoclotnkav endve ota epevVNTIKA EPMTHATA He OKOmO va OlepevvnOel 1 emtoyia g
napépPaong. H xprion teov epotpatoloyiov npoonddnoe va amotonmoet 1) OTAon TOV
pabntov/tpwev amévavtt ota pabhnpara nov to STEAM nmepilapfdvet mpv xat petd my
napépPaon. Emiong, ot epatroelg datomodnkayv £tot @ote va Kataypaget n avammtodn tov
0e€loT TV ToL 21°° VA OV €RG TOPA ERIEIPIA TOV PAONTOV/ TPI®V OtV IAPadootaKl)
odaokalia kat oe pla ddaokaiia Ppaciopévr oty exnaidevorn STEAM.

H didaktikn mapéuBacon

H 61daxtikr) napéppaon mephapPavetl ta entd otdadia Tov TEXVIKOD 0XedIAORoD Ta omoia
Bpiokovtal Siatonepéva oto eOANo gpyaociag odpe®va pe to omoilo Kaleitat 1) opdda va
epyaotel. Z1o mpmto otadio, ot pabntég/ tpleg elodyoviat oto IPOPANpa IPog emAvor), OIIng
avto dwarvmovetat oto goANo epyaociag. Zto dedTepo OTAO0, PEOR TOL KATALYIOROD 0emV,
pabntég kat padrtpieg, kataypd@ovv tig mbaveg ADoeLg KAt TODG OXETIKODG IIEPLOPLORODG TOV.
To npoPAnpa mov kalovvrat va Avoovv ot padnteg/ Tpleg mep\apfavet v KATAOKELL) EVOG
£PYOD KIVITIKI|G TEXVIG eprvenopévo amnd tov EAPeto kalAttéxvn Jean Tinguely, tov omoioo
Oa yivet apiépopa oty E6vir) ITivakodrjkn g EAAdSag kat kahovvtat ot pabntég/ tpleg va
OLPHETEYOLVY pe TO O1KO Tovg €pyo. Ev apxr] avilodv mAnpo@opieg yia v KV TiKe) TV, Tig
anapyég g, ta épyda mmov nephapPavovat oe avtod to pedvpa g Téxvng Kat Toug KaAATTExveg
mov Spaoctnpronou|Onkayv péoa oe avtr), eyX®PLODG KAl {I). ZTr) COVEXELD, TAPAKOAOLOOLV
Bivteo amo Swagopa épya tov Jean Tinguely otov Bivteompofoléa xat €toi, €xoov v
eokatpia va doov ta épya g KvNTikng t€xvng va kivovvtat. 'Etot, pabntég xat pabnrpieg
Kataypdagovv oto @UANO epyaciag Ti§ IPm®TEG TOLG EVILIIMOEL, IIPOBANHATIONOLS Kt
avaxkaldelg yop® Ao TV KvnTikn) exvi) oo Jean Tinguely. Odnyobdvtal péom tov @oANoD
epyaotag ot cOMNnYn g 16éag Tov €pyov pe To omoto emBopobY VA OLPPETACXOLY OTO
agipopa oty E0vikr ITivakoOnxn kxat mepvody oto tpito oTddlo, mov eivatl o oxedlacHog
G KATAOKELN)G TOLG. MEO® TOL KATALYlOpOoD 10e®V yOP® AId €pyd KIVIJTIKIG TEXVIG Ol
ODHPETEXOVTEG/ 0VDOEG AVAIITOOOOLY dNIIOLPYIKOTTA, CLVEPYAoia Kat mpoPAnpatifovrat
YOpw amo Oépata tov névie aiovev mg STEAM exnaidevong.

210 Tpito otadio, ot cLPPETEYOVTEG/ 0DOEG OXEOLACOVY £VA IIPOTOIIO TOD EPYOD TEXVIG, OIS
@atvetat omVv Ewova 1 kot Sextvoov va mepapartiCovrat pe ta Stabéotpa vAkd, oote va
IIEPAOOLY OTNV Kataokevr] tov mpotdrov (Ewova 2 kat Ewova 3) xat tétapto otdadio tov
HAnxavikod oxedtaopoo g daxtikig napéppaong. Kartd ) didpxeta tov €taptov otadiov
ol pabnteg/Tpleg metpapatifovial pe v KATAOKEDI| TODG, AVIIPET®m{ouv SVOKOAiEG Kat
emPePaidvooy KAMoleg amo Ti§ APXLKEG TODG EKTIUNOEl, ®OMoL va odnynbovv otov
ernavaoyxedlaopod Tov €pyov TOLG, O Omoiog amotelel TO IEPITO OTAOO TOL TEXVIKOD
oxedtaopod (Ewova 4), o@ote avtd va eival AelTovpytko. XTo €KTo OTAO0 TOL TEXVIKOD
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oxedlaopon, OAOKANPOVOLY TV KATACKEDT] TOD OIKOD TOLG £PYOD KIVITIKIG TEXVIG KAl OTO
¢Bdopo kat tedevtaio otadio, to mapovoiafoov oty ohopédeta g tdlng (Ewova 5). Ot
oovppetexovieg/ ovoeg kad’ 0An ) Siapkela g mapepPaong naifovv, deixvoov evBovotaopo,
elval eoPIHATIKOL/ €, AVTAODY KAVOIIOINON AIIO TI§ KATAKTIOELG TODS, ouVepydalovTat pe
emroyia xat avamtvoooov Snuovpywkomta. H oovepyaoia, n wavotnta emlvong
IPOPAT|PATOG, 1) SNPIOVPYIKOTNTA KAl ] EmKOWaVid, og 0eSlotnteg etvatl avayvapiotpeg ot
60060 ToL TEXVIKOD OXEDIAOHOD.

Ewova 2. 4° otado: Iewpapatiopog pe ta Stabeorpa oMka
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Ewova 3. 40 gtado: Ieipapatiopog pe tnv KataoKevn

Ewova 4. 5° otadio: Emavaoyediacpog tov épyov téxvg

Ewova 5. 7° otadio: ITapovoiaon tng teMKIg KATACKEDIG

Kabwg 1) tedetonoinon g KATaokevr|g 1oV pabntav/ tpimv odoxAnpwnbnke kAndnkav, oto
oydoo otadio g mapépPaocng, va IPoodpHOcOoLY Ot ALTH Evay PIKPOENeYKTr) micro:bit, pe
OKOIIO VA PEAETHOOVV TIG SLAPOPETIKEG TPOXEG ITOD SLAYPAPOLV SLAPOPETIKA THIHLATA TOV
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Kataokevaodévtog ¢pyov téxvng. Ot ooppetéxovteg/ovoeg avtApOnkav pe evKoAia mota
THAPATA TG KATAOKEDLI)G EKTEAODBY KUKAIKI] Kat mota enfdypappn xivnorn Kat ot ooveyxela
KATAQPEPAV VA AIIEKOVIOODV 1€ EMTOXLA TG TPOXEG ITOL O1aYPAPOLY TA AVTLoTOLYA THIHATa
g kataokevrg (Ewova 7 kat Ewova 8). Ze avtiBeon pe v 1dn ondpyovoa epmetpia toog
oV napadootaxr] didaoxkalia, fpdav Oot/eg oe emag:n pe MV KATaypaery KOdika oto
niep1BdAov rmpoypappatiopod makecode tov micro:bit (Euwova 9), yeyovog mov xatadeikvoet
) oopPolr) g TeENKrG dpaotnpOTTAg otV avdamtodn g deSloTnTag Tov MANPOPOPLKOD
YPAPPATIOROD KAt TG DIIOAOYLOTIKIG OKEWTG.

=

— =

Ewova 6. TomoB¢tnon tov pikpoeAeyktr) micro:bit otnv nepipépera g tpoyaliag pe
OKOIIO T1] PEALTN] TNG KUKAIKIG KivI| 01§
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Ewova 7. Aneikovion Tov peTproe®v mov AapPavet o pikpoe\eyktrg micro:bit kata
TV KOKAIKI] Kivnon)
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Ewova 8. Aneikovion perpioemv micro:bit kata v eodoypappn kivnon tpnparog
TG KATAOKEDI|G

222 Basic
© Input
@ Music
© Led
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Variables

m

E Math

BB Data Logger

© Extensions

Liias

o O

Ewova 9. Kodikag Kataokevaopévog and toog/tig padnteg/tpieg oto mepidiiov
npoypappatiopod makecode tov micro:bit

AmotgAéopata-Zulntnon

Méow g porjg dpactnplotte®v mov akoAovdnbnke, katda ) didpkewa g mapépPaong, ot
pabntég/tpieg Elvoav éva mpoPAnpa Tng kabnpepwvrg {ong pe emrtoyia, avémrodav
SnpovpyKotTa toug oxedldalfovtag, Kataokendfovtag pe VAKA kabnpepivrg xpriong Kat
OKEQPTUKAV HE KPLTIKO TPOIO, Katd ) dudpkela OA@v Tov otadiov mov meptlapfdvet o
TeXViKog oxedtaopog. Etot, katopOavetat 1) avamtodn g «pnxavikng okéyng kat Oempnong»,
KATL IOV EMTOYXAVETAL fe TV ermihoor) mpoPAfjpatog, v avdamtodn g Snpovpykottag
Kat g kpttkig okeyng (Lucas & Hanson, 2016). Ztnv napépPaorn mov dtevepyrOnke oto
m\aiolo g mapovoag epyaoiag emPefaimveral, péoa amod TV HOAPATHPNOn TS
exrIanOedTPLag, 1) evepyr) Kat evbovoimdn ooppetoxr) Tov padntov/ ey, onmng avagépet o
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Barnes et al. (2017) ywa ta npoypappata STEAM, kat emiong, gdavnke ot pabnteg/pleg va
avtilapPavovtat ) OlemotpoviKe ¢oor) evog npoypapparog STEAM, dnAadr) v epmAokr)
pe Stagopetikd emotpoviKa avikeipeva. Ot pabnteg/Tpleg pnopecav va Olaxelplotody
O¢pata Mabnpatikev, Téxvng, Texyvoloyiag kat Pooikrg Katd 1) S1dpKela Tov OxedLACHOD
KAt TG KATAOKELLG ToL £pyov, OnAadr] Katd To TPito Kal TETApTo OTddlo TOL TEXVIKOD
oxed1aopon, Kata@epav va aSlonoujoovy Tig OXeOLAOTIKEG TOVG IKAVOTITEG KT TO TPLTO Kat
néprro otadio xat va tig e§ediovv. Ot pabntég/ tpleg mpiv v mapépPaot) Seiyvoov petdpévo
evdlagépov yua tig mévte Oepatikég meproyég too STEAM, pe eaipeon ta Mabnpatikd ta
onoia em\éyovTat amo Tovg/ Tig ptoods/ e pabntég/ tpleg wg ayammpevo pdbnpa. Kdrt moo
@atvetat va al\adet petd to mépag g napéppaong, apov ot padnteg/ tpleg anaviovy Ot 1)
Katavonon tev evvowmv g Poowng, g Texvoloyiag xat tov Mabdnpatikov péom g
npoogyylong STEAM ftav apketd ¢mg moAd eDKOAN Kat avtd emtedynke Kopi®g Katd To
TETAPTO KAl EKTO OTADI0 TOL TEXVIKOL 0Xedlaopov. Méoa amod Tig aravioslg TV atop®v otd
EPOTPATONOYLA, TIOL CLPeTelyav otV ekmadevtiky Stadikaoia, dwagaivetat, emong, 1)
dvvartotta oo mpoogépetal péom g ekraidevong STEAM, oy avarrtodn deSlottov tov
210 awwva, OmG ovvepydoid, ONHEIOLPYKOTNTA, KAVOTNTA emilvong mpoPAnparog,
IANPOPOPIKOS YPAPPATIONOG, DIIOAOYIOTIKI] OKEWI] KOl EMKOWMVIA. ZOYKEKPUHEVA, Ol
OLPPETEYOVTEG/ 0DOEG ATIAVTOLY OTL VIOHOLY apKeTd ONPovPYLKOL/ e KATA ) OLIPKELT TG
napadootakr)g ekraidevong, al\d xat katd ) Swapkewa g exnaidenong STEAM. Zto teAko
Kat 0ydoo otadio g Sidaockaliag ot padntég/tpieg KANONKAV VA KATAMACTOOY pE TV
Aettovpyla evog pIKPOoeAeyKTI), KATL TO OIOL0 TOVG/ TG 0d1)y1)0€ OTNV KATAYPAPT) EVOG KOOKA
oto nePPANNOV IPOYPAPPATIOROD TOL micro:bit, KATL TOL TOLG/ TG EKaVe VA AVAYVOPICOLY
MV KAvVOTNTd ToLG VA YPAPoLvV Kadika, va epydlovtatl mave oe {npata ITAnpogopikrg
kat Texvoloyiag. Me aoto tov tpodmo emtedxOnke 1 avamroln tov OSefot)tov g
DIIOAOYLOTIKI|G OKEWTG KAl TOD IMANPOPOPIKOD YPAPHATIOROD. XTIG EPMTIOELG OXETIKA € TV
ovyvotnta dIapdng MEPAPATIOPod KAl ovvepyaoiag oty mnapadootakr) SdaockaAia ot
ovppETEXOVTEG/ ODOEG ATIOKPIBNKAV TNV AIOLOLA TOVE, EVR avayveploav Ty drapsn avt®v
oty napovoa didaktikr) mapépfaon. Téhog, kabmg ot padntég/ tpieg epydotnkayv oto mhaioto
Htag opdadag avémtodav 9eSlotnTeg EMKOV®OVIAG KAt CLUVEPYAOLAS, KATL IOV £Y1VE QPAVEPO AIIO
TV OAOKAT)p®OT THG KATAOKEDI)G TOLG KAl TV OHaAr| Aettovpyia tng.

Tupnepdoparta

H exnaidevorn) STEAM amotelel piia mpooéyylorn Hov éxel @G OKOIO VA PETAPEPEL YVMOELS
oTouG/ OTIG eKIAOELOEVODG/ € PE€0A ATIO pid evydplotn Sadikaoia. Onweg avagepet Kat o
Freire (1983) Oa ntav AdBog va motedovpe OTL 1] eKIIAIOLTIKY] coPapOTTa Kat 1) xapd Oev
HIIOPOLY vd evIacoovTdatl oto 1610 meplexopevo, oa va frav xapd kat coPapotnta exdpot. Ot
pabntég/Tpleg péom TG AIOKINONG TG KAVOTNTAS va emAbovy IpofAnpara Too
IPAYHATIKOD KOOHOD KATAPEPAY VA avartogoov dedlotnteg avaotoxafopevoy atop@V o
pabatvoov nog va pabatvoov. Téhog, ot ooppetéxovteg/ ovoeg j1éom g exraidevong STEAM
gpyovial oe enaQr) pe Propatko tpomo pe v Téxvn, v Texvoloyia, m Mnyaviky, pe
peyédn xat évvoleg g dPoowkng kat tov Mabnpatikev, eve taotoxpova covOétoov éva
EIKAOTIKO CVTIKEIPEVO EMADOVTIAG KATAOKEDAOTIKA, Kat Oxt povo, mpoPArjpata pe
OLVEPYATIKO TPOTIO.
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