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EIZAIQrH

Ol ekTeTAPEVEG €EENIEELG OTNV EMLOTAMN TA TEAEUTALX XPOVLO QATIOTEAOUV LA TIPOKANGN
ylad TIG YVWOEL( TWV CNUEPWVWV eKModeuoOpevwy. Mpémel va SlabBEtouv TNV KOvOTNTA Vva
KATAVOOoUV Kal Vo oUVBETOUG VEEC TANpodopieg. OL KABNUEPLVEG UTIOXPEWOELG TWV CUYXPOVWV
ekaLSEVOUEVWY YivovTol oTadLaKA TILO TIEPIMAOKEC Kal amattnTikeG. Ot mapadoolakég pEBodol
Sbaokaliog €xouv amodelyBel avemapkeic wg MPoG TNV eniteuén eMBUUNTWY AMOTEAECUATWY,
wWBwWVTAG TOUC eKMALSEUTIKOUC va avalnTr)OoUV TILO ATIOTEAECHUATIKEG TPOOEYYIOELG.

H exnaibevuon STEM, pe €MiKEVTIPO TNV EVOWUATWON KOL TNV €VTan O CEVAPLO TNG
KaBnuepwvotnNTag, mMpoodEpel €va HECO yla TNV TAPAKivNON KAl TN OCUUUETOXN TWwV
eKMOLOEVOUEVWY. AUTI) N EKTTOLSEUTIK) TIPOCEYYLON OMALTEL TNV EKTEAECN OUYKEKPLUEVWV
HaBnoLlaKwWVY §paoTNPLOTATWY yLa TNV KAAALEPYELA TV Se€LOTATWY EMIAUONG TIPOPRANUATWY TWV
EKTTOLOEVOUEVWV HECW SNULOUPYLKWYV TEXVLKWVY, SLEUKOAUVOVTOG TNV APPNKTN EVOWUATWOT) TOUG
0€ TOMEIG emayyeALATIKOUC KAl KOWwVIKoUG. H ekmaideuon STEM efomAilel toug pabntég va
TLAPOLLLELVOUV EVIIUEPOL VLA TNV TEXVOAOYLKN KalvoTouia.

H exnaibevon STEM mpodyeL TNV MVEUUATLKI OVATITUEN, TNV ETUXELPNUATIKOTNTA KAl TV
npoodo O0AOKANPNG TNG Kowwviag. H emMXEpNUATIKOTNTA OUVEMAYETAL OTL Ta ATOMA
avaAapBavouv mpwTtoBoulieg yia va mpaypatonotioouV Tig dthodotieg touc kat avalappdavouv
UTIOAOYLOMEVOUG KLvdUvouc. EvioxUel emiong tnv evalcbntomoinon Kol T TIAPOYWYLKEG
delotntec.

H ekmaidevon oTIg EMOTAUEG, TNV TEXVOAOYLQ, TN UNXAVIKN Kol Ta pabnuatikd (STEM)
Stadpapatilel KEVTPLKO POAO OTNV MPOETOLUACLO TWV EKTIALOEUOUEVWY VLA TIG ATTALTIOELG TOU
€pyatikol SUVOULKOU TOU €LKOOTOU TPWTOU alwva, KaBwg mepAapuBAvVEL TIC YWWOELG KAl TLG
LKOVOTNTEC TTOU Elval amopaitnTEG yLa TN SNULOVPYLKNA EMAVGCN TTPOBANUATWY, TNV KPLTIKN OKEYN
KOl T KOWVOTOMEG AUOEL. AmoteAel akpoywviaio AiBo tn¢ molotikAg ekmaidevong, {WTLKAG
onuaociag ywa tTnv €BVIKA OLKOVOULKN avamtuén Kal sunuepia. Aut n €kBeon afloloyel tnv
TpEXouaoa Kataotaon tng eknaideuvong STEM, TIC TPOKANOELG TNG KAl CUCTAOELG yLa Tn BeAtiwon

TWV ANMOTEAECUATWY TNG.
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H ékBeon STEM amnd tn BouAyapia, tTnv Toupkia, Tn ZAoBevia kat tnv EANGSa mpoodEpetl
pLa OAOKANpWUEVN aloAdynon TNG UTIAPXOUCOC KATAOTOONG TNG EKMALOEVCNG OTNV ETULOTHUN,
TNV TEXVOAoYLa, TN UNXOVIKN KoL T pabnuoatikd (STEM). Auth n €kBeon meplAappavel avaiuon
TOU €pYaTIKOU SUVAULIKOU, CUOTACEL TIOALTIKAG Kal afloAdynon TwV QMOTEAECUATWV TNG
eknaidevong STEM oe oxoAela KoL TTOVETILOTA L.

INUepa, elval eUPEWC ATOSEKTO OTL N E€MIOTAMN, N TeEXVoAoyla, Ta HABNUATIKA Kol N
pUnxowvikn amoteAouv Bepedlwdn otolyeia tng avamtuéng evog €Bvouc. Q¢ amotéAeopa, TTOAA
€0vn enevdlouv otnv mpoogyylon STEM yla va KaAAlepyoouv PHEANOVTIKEG YEVIEG OE AUTOUG
TOUG TOMElS. ITo mMAaiolo auto, €xouv ekmovnBel diadopeg ekBEoelg kal éyypada amd Tov
opuodlo ekmaldeutikd dopéa, BEtovtag Tic Baocels yia tnv edappoyn kKat tn dtadoon tng
npooéyylong STEM. Autég ol ekBEoeLg Kal Ta €yypada €XOUV UTOYPAUUIOEL TN onuacia g
eknaidevong STEM, edlotwvtog TNV MPOooxn Twv e8IKWV otnv eknaideuvon Twv TOCO TwWV
dopEWV 000 Kal TNG EMUXELPNHUATIKNAG KOWVOTNTAG.

Ye ox€on pe tnv eknaidevon STEM, o ekmalSeuTIKOG GOPEAC EXEL CUUUETATXEL EVEPYA WG
€0vIkog dopéag unootrnplEng oto Scientix Project, éva cuA\OYLKO €pyo yla TNV ekmaibeuon Twv
EMOTNUWV otnv Eupwrn, umo tnv nyeoia tou European Schoolnet and to 2014. Auto Tto €pyo
evBappuvel kal urtootnpilel TNV maveupwnaikn cuvepyaoia pPeTall Twv ekmaldeutikwv STEM
(emotAMN, TEXVOAOYLQ, HMNXAVIKH KoL MOONUATIKA), TWV EPEUVNTWV OTNV eKkmaibeuon, Twv
UMELBUVWVY XAPaENC TIOALTIKAG Kol AAAWV emayyeApATIWY otnv eknaidevon STEM. To £pyo
oToXeVEL OTNV Mpowbnon TNG XPNong tng TeEXVOAoylag Kol Twv PEATIOTWY TPAKTKWY OTNV
eknaidevon twv Quolkwv Emotnuwv oe 6An tnv Eupwnn péow tng Snuoupylag KowotHTwy
EKTIOULOEUTLKWV.

Mia amnod TIc apxkeC eKBECELG TTOU ekmovhBnKav yla tnv nmpowbnon tng eknaidsuong
STEM otnv Toupkia eivat n «EkBeon STEM Education» mou ekmoviBnke to 2015 kat
d\ofevnBnke amno to Navemniotrpo Aivtiv tng KwvotavtivoUToAng. Autr n €kBeon €xeL Tovioel
™V avaykn yla eknaidevon STEM kal €xeL oklaypadnoel Evav oSIko Xaptn yla tTnv eboppoyn
ne.

O mupnvag TG €KBEONG ETIIKEVIPWVETAL OE HLO EEOVUXLOTIKN €EETOION TNC TPEXOUOOC

Kataotaong tng eknaibevong npdacivou STEAM otn xwpa. Mapodo mou n mpdctvn HeTaBaon Kal
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N BLWOLUOTNTA EVOWUOTWVOVTOL EV HEPEL O Sladopa eKMALSEVUTIKA oTAdLa, N TILO LoXupPn Evtaén
TOUuG mapatnpeltal ota TPLtoBAaduLa ekmAlSEUTIKA KoL EPEVVNTIKA WpUpaTa. QOTOC0, UTIAPXEL
ot epdavng €Aewn OUOTNUOTIKAG EVOWHATWONG TWV TPACWWY TEXVOAOYLWV Kal TNG
Biwoluotntag ota  ekmoaldeutikd mAaiola. EvBappuvtikad, moAudplBueg mpwtofoulieg
Bpilokovtal oe €€€AEN oe SladopeTIKA eKMALOEVTIKA €Mimeda yla val QVILHETWIIOOUV AUTO TO
KEVO 0€ €BVIKN KALLOKAL.

Méow tng ekmaideuong mpactvou STEAM, ta dtopa Ba mpenel va SLaBETOUV TLG YVWOELS
KaL TLG SEELOTNTEG TOU ATTOLTOUVTOL YL TNV QAVTLULETWTILON TWV TEPLBAANOVTIKWY TIPOKARCEWV Kot
™ dnuoupyla evog BLwaoLpou Kal avOeKTIkoU KOoUou. NMpowdwvtag thv edapuoyr TwV TEXVWY,
NG TEXVOAOYLOG KoL TWV ETOTNHOVIKWY OpXWV HE €vav TEPLBAANOVTIKA OUVELSNTOMOLNUEVO
TPOTO, EUNMVEOUE TNV EMOUEVN YEVLA VA YiVEL TTEPLBAANOVTIKA UTIELOUVN KALVOTOUOG.

H exnaibevon STEAM €XEL QIOKTHOEL ONOVTLKH TIPOCOXI KAl avayvwpLlon Ta TEAsuTaia
XPOVLO, QVIUTPOCWTEVOVTAG MO SLETMLOTNUOVIKN HaBnolokn TPoogyylon Tou Sleyelpel TN
SnUoupyLKOTNTA, TNV KPLTLKA OKEWPN, TNV €MiAuon MPOoBANUATWY KoL T cuvepyacia HETAEL TwV
ekmaldevopévwy. H kuBépvnon, oL ekmaldeutikol ¢opei¢ kat diadopol pn kuPepvntikol
opyaviopol urmtootnpilouv evepyd TI¢ MpwtoBoulie¢ STEAM yila va eVioXUOOUV TNV KalvoTouia
KOl VO TIPOETOLUACOUV TNV EMOUEVN YEVLA Yl EvVaV TEXVOAOYLKA KaBoSnyoUUEVO Kol TAXEWG

e€eAlooopevo KOoUoO.
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2HMEPINH KATAZTAZH KAI AIEONIKH ANAAYZH AMNO TIZ EONIKEZ
EKOEZEIX 2TEM

Mpoaoéyyion STEM oto eknmatdeuTiko ouotnua t¢ BouAyapiac :

H katdotacn tng eknaidevong STEM otn Boulyapia €xel avadelyBel wg kopudaia
TIPOTEPALOTNTA VLA TNV EKMALSEVUTLKNA avamTuén ta teAevtaia xpovia. Qotoco, XPeLAleTaL AKOUN
apKetr SouAeld yla tn Snuioupyia vPnAng mowdtntag eknaibevong STEM otn xwpa. MoAAEg
Baolkég mpokAnoelg mepthappfavouy:

1. Xpnuatodotnon: H avemapkng xpnuatodotnon yla tnv ekmaidevon otn
BouAyapia €xeL AUECO QVTIKTUTIO OTNV TOLOTNTA TNE ekmaidevong STEM.

2. AVETIOPKAG KaTApTLon eKMalSeuTKwV: Ot ackahol ota oxoAeia tng BouAyapiag
xpelalovtal MPOcOeTn KATAPTION Yyl va TIPOOPEPOUV OTMOTEAECUATIKA UPNANG ToLotnTOg
eknaidbevon STEM. Xwpig autn tnv eknaideuon, pumopel va duokoAevovtal va kabBodnyrnoouv
TOUC HoONTEG oToV TOpEQ STEM.

3. MeploplOpEVN ouvepyaoio MavemoTnpiou-oxoAeiou: MeyaAUtepn ocuvepyaoia
HETAEY TTAVETILOTNUIWY Kal oXOAeiwv Ba pmopouoe va BEATIWOEL ONUAVTIIKA TNV MOLOTNTA TNG
eknaidbevong STEM mapéxovtag oToug LoONTEG pLa TIL0 OAOKANPWHEVN LOONOLOKY EUTELPLAL.

4. EMewWn gukalplwyv MPAKTIKAG Katdptiong: OL EUKALPLEC TIPAKTLIKNAG KATAPTLONG
otnv eknaidevon STEM eival meploplopéveg otn  BoulAyopia, epmodilovtag Toug
ekmaldevOpeVOUG va £OAPUOCOUV ATIOTEAECHATIKA T BEWPNTLKEG TOUG YVWOELG OE TIPOY LOTLKA
oevapla.

Mapd aUTEG TIG TPOKANOELG, €vag auéavouevog aplBuog oxoAeiwv otn BouAyapia Sivel
npotepalotnTa otnV eknaidevon STEM, n omoia Ba BonObrosL oTNV MPosTOLLACLO TN EMOUEVNS
VEVIAG emayyeApotiwv STEM otn xwpa. H mpwtoBouldia &ekivnoe Tto oKASNUAIKO £TOC
2018/2019, otav ta oxoAeia ApxLoOV va 0pyavwvouV eEwWoXOALKEG SpaoTNPLOTNTES PACLOUEVEG
o€ Topeic STEM Onwg n €mMLOTAKN, N TEXVOAOYLa, N LNXAVLKA KAl Ta Habnuatikd. To mpoypoppa
«Xtilovtag éva ZxoAkd MepipdAlov STEM», mou ekivnoe to Ymoupyeio Mawdeiag to 2020,

OTOXEVEL OTNV (6pUCN VEWV OXOAKWV KEVTPWV STEM.
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ZUpdwWva PE AUTO TO TPOYPAUUA, KABE VEO 0XOALKO KEVTpo Ba cuvemayetal tn BeAtiwon
NG UTTOSOUNG TWV TALEWY, TNV ELOAYWYN KALVOTOUOU EKTIALOEUTIKOU UALKOU Kal TNV edappoyn
Stapopomnoinpuévwy pueBodwv SidaokaAiag. EmumAéov, n Bouldyapia €xel Siadopa £pya mou
ETUKEVTPWVOVTAL OTNV eknaidevon STEM:

. To €pyo «Kévtpa STEM kot Koawotopieg otnv Ekmaideuvon», HEPOG TNG
npwrtoPouliag «Xtilovrag éva ZxoAko MeplBarlov STEM», otoxeleL otn Snuloupyia mavw anod
2.240 kévtpwv STEM oe 6Aa ta oxoAeia €wg to 2026. OL 0TOXOL TOU £pyou TEpAQBAvVOUV TN
Snuoupyla evog ekmatdeutikol meptBaArloviog STEM, tnv avantuén twv deflotntwyv STEM twv
HOBNTWV KaL TNV EVIOXUON TNG ETOLLOTNTAC TOUG YLO TNV OlyOpA EpYACLAC.

. To mpoypappa «Katwvotopieg oe Apaon», Movada 5, urtootnpilel ta oxoAsia Kot
TOUG €KTMALSEUTIKOUG OTNV ULAOTOINON KAWOTOHwY 6paotnplotiTwy, ThV Eevioxuon €&vog
KOLVOTOMOU paBnotakou mepBAAAOVTOC Kal TNV TpowBnaon Kavotopwy pebodwv dibaokaAiag.
Erkevtpwvetal ot GUOIKEG €TUOTAMEG, TG PNILAKEG TEXVOAOYIEG, TNV MNXOVIKA KoL Ta

poOnuatika (STEM)..

MNpooeyyion STEM oto eknaideutiko ovotnua tn¢ Toupkiac:

Ztnv Toupkia, to Npoypappa MNpooxoAikng Aywyng tou 2013 xpnoluelel wg Bepéllo yla
NV TPooxoALkn ekmaibevon. Av kol ev Tovilel pnta tnv eknaidbevon STEM, mepllappavel
emtevypata Kal SelkTteg mou oxetilovtal Ye T YVWOTLKN avantuén kat euBuypappilovtal pe TG
OPXEG TNC ekmaidevong STEM. Apketa maveniotiula otnv Toupkia, 6nwg to METU, to YTU kat
To Bahgesehir, Ste€dyouv ekmaldeutikd mpoypappata yla SaokAAoug mpooXoALKn G NALKLOG, woTe
va auéfoouv TNV evaloBnTomoinon Kot TN yVwon OXETIKA UE TLG TIPAKTIKEG STEM.

Zta mpoypappata onoudwv tng deutepoPaduiag eknaidbevong, n eknaidevon STEM dev
avadpépetal pntd ota pabnuata STEM (Quowkn, Xnueia, BloAoyia, Mabnuatikd kat Emotriun
YroAoylotwv). OLedpappoyEg tou STEM eite anouoialouyv eite Aapfdavouv eAdxLotn mpocoxn oto
TPOYPA UL CTIOUSWV.

Ita mpoypappata ornoudwv Twv Mavemnmotnuiwy Kol Twv oXoAwv ekmaibeuong otnv

Toupkia, umapyel pa avéavopevn eotiaon otnv eknaibevon STEM. Ta naveniotiuLa Ste€ayouv
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Sladopeg SpaotnplotNTEG, OCUUTEPINAUPBAVOUEVNG TNG KATAPTIONG EKTIALOEUTIKWY, TNG
EVOWHATWONG pabnuatwyv STEM kat tng SLopyavwong EMOTNUOVIKWY EKSNAWCEWV yla TNV
npowBnon tou STEM. Qotd00, T MPOTTUXLAKA Tpoypappata onoudwv dev meplhapfdavouv
pHalnuata aupeong eknaidbevong STEM, pe oplOPEVEG EALPETEL OTA TUAMATA ETOTAUNG Kal

MaBnpatikwv Anpotikng Ekmaidsuong.

Mpoaoéyyion STEM oto eknmatdeuTiko ouotnua tne AoBeviac :

To ekmalbeutikd olotnua otn XAofevia amoteleital amd tnv mpwtofabuia, TN
Seutepofabuia kat tnv Tpttofadula ekmaidevon, pe Slatdafelg ya eknaidevon evnAikwyv kat
QTOMWV HE €LBIKEG avayKeg. O KUKAOG TNG mpwTtoBabuiag eknaibevong nepthapfavel padriuota
onwg Mabnuatikd, KaAéc Téxveg, Mouotkry kat MepBarlovtiky Aywyr), Ta omola
geuBuypappilovral pe TIc apxEG TNG ekmaidevong STEM. To mpoypappa 6roudwv Tou Habriuatog
™¢ NeptBaAlovtikig Aywyng KOAUTITEL ETIONG TLC TTPACLVEG TEXVOAOYLEC.

JTov KUKAO TnG Oeutepofadulag ekmaidevong, 10 ddopa twv Bepdtwv STEM
enekteivetal kat meplhapPavel Mabnuatikd, Kaléc Téxveg, Mouoikr,, Quolkég Emiotripueg,
Quowkég Emotipeg kat Texvoloyia, kat Mnxaviki kat TexvoAoyia, Ta Omoio EVOWUATWVOUV
avadopég o€ TPAcvEG TeEXVOAoyiec. Ta TeXVIKA pabriupata epBablvouv o TECOEPLG
oAAnAévbeTouc Topeig: Texvikoug NMopoug, Texvoloyikég Aladikaoieg, Opyavwaotakn AuvapLkn
Kol OLKOVOULKEG OEWPNOELC.

JToV Tpito eKkmaldeuTikd KUKAO, €lbikol ekmaldeutikol nyovuvtal tng SdaokaAlag,
npoodEpovtag pa oAokAnpwpévn e€epevivnon Twv padnudatwyv STEM. OL pabntég umopouv va
ETUAEEOUV ATIO LA OELPA TIPOALPETIKWY HOONUATWY, LEPLKA OTTO TOL OTIOLaL £XOUV AUEDON 1) EUUEDN
oX€on UE TIG TPACLVEC TEXVOAOYLEG.

H avwtepn deutepoBabuia ekmaidevon otn IAoPevia mepAapBAavel TOCO TN YEVIKA
ekmaidevuon 000 KoL TNV TEXVLKN Kal EMayyeAUATIKA ekmaidevon. To MPOoypaUpo OTIoudwV TG
VEVIKNG ekmaibeuonc mepAapBAvel UTIOXPEWTLKA podrpata STEM kot pia ok ia pabnuatwyv
emhoyng STEM, emLTpEMovTag Lo MPonNyUEVEG oToubEG otn BloAoyia, Tn Quoikn, tn Xnueia, Ta

Mabnuatikd kat tnv MAnpodopikr). H TEXVIKA KAl €mMayyeAUATIKY) eKkmaibeuon mapéxel
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e€elbikevpéva padnuata STEM, eppfabuvovtag oe Sladopoug TeEXVIKOUG Kal GUaIKOUC TOUELC.
MNpoodépel pla €1 BABOG KATAVONON TWV TEXVIKWY KOl EMLOTNUOVIKWY KAASWV Kal €L0AYEL
e€elblkevpéva pabnpata mouv oxetilovral pe to Mpacivo STEM.

Juvoyilovtag, evw n BouAyapia kat n Toupkia, 600 kat n XAofevia avtipetwmnilouvv
TPOKANOELG otnV edpapuoyn NG eknaidevong STEM, epyalovtal evepyd o€ TPWTOPROUALEG yLa TN
BeAtiwon tng moldtnTag Kal Tng dltabeoudtnTag tng eknaidevong STEM. AvtiBeta, n ZAoevia
€XEL ONUELWOEL ONUAVIIKN TIPO0S0 OTNV evowpAtwon Twv apXwv STEM kal tTwv mpdcwwy
TEXVOAOYLWV OTO EKMALSEVUTIKO TNG OUOTNUA, EEKWVWVTIAG oMo TO TPWIA otadla TNng

npwrtofaduLag ekmaidevong kat cuveyilovtag HéExpL TNV avwtepn deutepoPfaduLa ekmaibevon.

H npoogyyion STEM oto ekmatdeutiko ovotnua tn¢ EAAadac :

H eknaidevon STEM eival oto enikevtpo tng épeuvag mou die€ayouv EAANVEC EpeUVNTEC.
MOAAEG ONUOCLEVUHEVEG MEAETEC adOPOUV CUYKEKPLUEVOUG TOMELG STEM, TU.X. POUTIOTIKN KoL
nieptBarlovtika {ntripata. Ot oAokAnpwuéveg mpooeyyioelg STEM eudavilovtal pévo oe Alyeg
HEAETEG. EMlonuaiveTal N avaykn emayyeAUATIKAG OVATTTUENC TWV EKTTALOEUTIKWV.

Tpelg e€epeuvNTIKEG eUTELPIKEG peAETEG Sle€nxOnoav otnv EAAAda oto mAaiclo tou
«MNpaowvou STEM». Eikool €€ avédepav OTL akoAoUBnoav OAOKANPWHUEVN TIPOCEYYLON TNG
eknaidbevong STEM. Avédepav emiong 0tL n ddaokalia mou oxetiletal pe to STEM cupBaiAeL
O£ O KAAUTEPN KOTOvonon Twv Bepdtwy ou ditdackovtal. OL TEPLOCOTEPOL ATIO TOUC dSwdeKa
HETATITUXLAKOUG POoLTNTEG oV pwTnBnkav, Bewpnoav OtL n poogyylon STEM toug mpoodépel
ETUMAEOV KivNnTpo yLa pabnon, cupBAAAEL 0TNV KOAUTEPN KATAVONON KOL TNV KPLTIKI) OKEPN, TOUC
TPOETOLUALEL yLa TNV Ipaypatiki {wn Kal Tnv epyacia. Evwéa epeuvntég umeSeLEav OTL UTTAPXEL
OVAYKN yla KATAAANAQ oXeSLOOUEVA TIPOYPAUUATA EKMAISEUONG TOCO YLA TOUC UEANOVTIKOUG
000 KOlL YLO TOUG £V EVEPYELN EKTTALOEUTLIKOUG.

H ékBeon ywa tnv ekmaidevon STEM otnv EAAGSa Oeixvel OtL n oAokAnpwpévn
npooéyylon STEM mpoteivetal o OAa T EKMALSEVUTIKA eMmimeda Kal w¢ £vav oplopévo Babuo
akoAouBeital. H ohokAnpwpévn npocéyylon STEM mou eVowPaTwVEL T Stadikaoio pnxovikou

oxeblaopol mpenel va BeATiwOel. Amatteital emayyeARATIK avantuén mou va mepltAapBavet
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okOmua ospwvapla. Mpémel va avamtuxbolv ekmaldeuTikA oevapla Tou okoAouBolv Tnv

oAOKANpwWEVN tpoayylon STEM.
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2TPATHIIKH KAI 2XEAIO EQOAPMOIHZ MONTEAQY KATAPTIZHZ
EKNAIAEYOMENQN KAI EKMAIAEYTIKQN A THN EQAPMOTH TH2
2TPATHIKHZ NMPAZINOY STEM

H eknaibevon STEM &ivel peydAn éudaocn otig KaBoAKEG §ELOTNTEC YPOALUATIOUOU,
ouuneptapBavouévng NG ONULOUPYIKNG OKEYNG, TNG KPLTIKAG OkEYNG, NG emiluong
TMPOBANUATWY KOl TNG CUVEPYATIKNG HABNoNG. Ol EKMALSEUOUEVOL OVAUEVETOL VO OITOKTGOUV
QUTEG TLG He€LOTNTEG KL oL ekmtaldeuTikol Stadpapatilouv KeVTplkd poAo otnv kaBodrynor) Toug
woTe va entvyouv uPnAotepng Tang okéPn, avantuén npoidviwy, epeVpPeon Kal KavoTouia.
Avti va petadidouv amiwg BewPNTIKEG YVWOELG OTLG EMLOTAKES, TNV TEXVOAOYLQ, TN UNXAVLKN KO
TO LABONUATIKA, OL EKTIALOEUTIKOL SNLOUPYOUV €va UTIOOTNPLKTIKO pabnaotako neptBaiAov omou
ol ekmatdeuopevol viwBouv aveta va e€epeuvouv xwpic pofo amotuyiag. Etal, ol ekmatdeutikol
nyouvtol HE TO TapASelyud, KAAALEPYWVTOG TNV AUTOMEMOIONOoN Kal TN dnuLloupykoTtnTa Twv
EKTIALOEVOUEVWV.

OL mpwTtapykol oTdXoL AUTOU TOU MPOYPAUHATOG epAapBavouy:

1. Evioxuon twv KWNATpWV TWV €KMOLSEVOUEVWY YLa TIC PUOLKEC ETLOTAMEG KOL TA

pHoOnuatika, kablotwvtag tn Hadnaon mo eAKUCTLKNA.

2. Aweukdhuvon NG uadnong Baoel €pyou, evowpdtwon oUVOETNG yvwong Kal
HETATOMLON TWV EKMALOEVTIKWY TIAPASELYUATWY TIPOG ULa TILo OAOKANpWHEVN Kall
oUYXpPOVN TIPOCEYYLON.

3. AU0&nON TNG CUPUETOXNAG, TWV SEELOTATWY, TWV ETUTEVYHATWY, TNS Pndlaknig matdeiag,
NG SNULOUPYLKOTNTOG KOL TWV LKAVOTHTWY TIOU OXeTL{ovtal Le Tov KAddo.

4. Edodlaopo twv eknatdevopevwy pe de€lotnteg emiAuong mpofAnudtwy, mpowbdnon
TEXVOAOYLKWV AUCEWV, OPaSIKI Epyacio Kal KPLTIKY okEYN.

5. EvBdppuvon Twv eKMALSEVOUEVWVY VA KALVOTOUNROOUV Kol Vo BEATIWOOUV CUYXPOVEG
TEXVOAOYLKEG AUOELC, OLaITEPA OTOUG TOUEIC TNG UNXAVIKAG, TOU TIPOYPOUUATIOUOU
KOl TNG TEXVNTAG Vonpoouvng.

6. Avamrtuén de€lotiTwy yla tn dSnuloupyia VEwV TEXVOAOYLWV KAl QUTOUATOMONGN TWV

UTIOLPXOUOWV SLadIKACLWV.
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7. MpooéAkuon meploocotepwyV OLTNTWV OE TIAVETIOTNHLOKEG €LOLIKOTNTEG  Kall

otadlodpopieg og kKAadoug mou oxetiovtal e TNV TEXVOAoyia.

8. ZupBoAn otnv avamtuén twv Blopnxaviwyv texvoloylag kat tou peptdiou Toug oto

AET.

Ztnv Ynoakn emoxn, n ekmaidevon STEM eival {wtikng onpooiag kKat MPEMeEL va
edappootel ypriyopa wote va KaAAlepynBolUv ouclaotikeg deflotnteg. H eloaywyn tng
pneBodoloyiag STEM OxL povo e€amtel To evOLADEPOV TWV EKTOULSEVOUEVWY YLa TIG PUOLKEG
ETUOTNAUEG, aAAA emiong Toug KkaBodnyel oe otadlodpopia otoug topel STEM. Auth n
EKTIALSEVTIKN TpooEyyLlon epodlalel Toug eKMALOEVOUEVOUG UE TIG amapaitnTteg Se€LOTNTEG Kal
LKOVOTNTEC TIOU ATALTOUVTAL yla €va ETILTUXNUEVO PEAAOV, SivovTag Eudacn oTnv KPLTIKA OKEYN

Kall 0TNV edappoyr AUTWV TWV SeELOTATWV yLa Tt SnLoUpYLa KOLVOTOUWY AVCEWV.

‘Epeuva yio T oW ELC EKTTOLOEVUTIKWY Kol EWOKWY 0Tn Boulyapla OYETIKA LE TNV ELOOYWYI] TAC

ekrtaidevong STEM kot Tig ouvodeic mpoUmobETeLC Kol CUOTAOELC.

MpayuotomnolOnke oXETIKA €pELva e OKTW £PWTNOELS (Mapdptnua 2). Auti n €peuva
ETUSLWKEL va EMITUXEL TTOAAOUG 0TOXOUG, OTIWG:

® AfLoAOynoN TNG CUVOALKNG OTACNG TWV EKTIALOEUTIKWY KOL TWV ELSLKWV ATEVAVTL OTNV
eknaidbevon STEM.

e AfloAdynon tou poAou Twv podnuatwv STEM otnv MPOKTIK ekmaidevon twv
ETUOTNUWV.

e Katavonon tng HETABOANG OTNV EMIOTAKN KAL TNV ETOLLOTATA TWV EKTTOLOEUTIKWV VAl
aykoAldoouv tnv Kawotopia otn SdackaAia STEM pe tnv umootnpln Twv
Texvoloylwv MAnpodoplwyv Kat Emikovwviwv (TME).

Ta anoteAéopata TnG Epeuvag odnyouv ota akoAouba cuunepdouata:

e H pebodoloyia STEM aufavel tn S£éopeuon Twv ekMalSEVOUEVWY OTA BEpaTA TWV
UKWV ETUOTNUWV.

e H kawotopoc StbaokaAia STEM ennpedlel OTIKA TN CUMKETOXH KoL TNV armtddoon Twv

EKMOLOEVOUEVWV.
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e H amouocio emapkoUG TEPLEXOUEVOU OTnN BOUAyOpLK YAWOOO TEPLUTAEKEL TNV
avamntuén pabnuatwyv STEM yila ekmatdeutikoug.

e Evw £va ONUOVIIKO HEPOC TWV CUMUETEXOVIWV XpNOLUOToLEl Aoylopikd STEM ota
pnaBnuata STEM, oplopévol eKMaLSeUTIKOL SEV TO XPNGLUOTIOLOUV 1) TO XPNOLUOTIOLOUV
omnavia. Auté UTIoSNAWVEL TNV AVAYKN YLO TIEPLOCOTEPN KATAPTLON KAL TTOPOUG YL TNV

npowBnaon tng xpriong tou AoyLopikou STEM otnv eknaidsuon.

Npwtornoplokéc NpwtoBouliec Epsuvac otov lotd tne Eruotnuneg (WoS) kat ota Eyypada TR-

Indexed otnv Toupkia

H avadAuor) eotiace oe 226 epyacieC OXETIKEG HMe tnv ekmaibevon STEM mou
Kataxwpnuéves ota WoS kat TR. Xpnowomnow)fnkav cUyKEKPLUEVA KPLTHPLO YLOL TOV EVTOTILOUO
AapBpwvV OV TIPAYHUATOTOLBNKAV OE TOUPKLKA TIOVETILOTH LA, OXOAEla Kal tdpupata. H cuAloyn
Sebopévwy neplhapPBave SLadope MTUXEC TWV EPYOCLWYV, OTIWGE TITAOUC, 0TOX0UG, LeBobdoloyieg,
OUMUETEXOVTEG Kal amoteAéopata. Ol mAnpodopieg cuykevipwOnkav oe pla dopnpévn Baon
Sebopévwy yla mepaltépw avaiuaorn. Auth n avaluon gixe oToOxXo va eVTomioel potifa, TAoELS Kot
OXEO0ELG HETALL TWV gpyaciwy, cuvoPilovtag Ta KUpLO EUPNUATA KOL KATNYOPLOTIOLWVTAC TA YLa
HLOL TILO OUOTNMOTLKA Katavonaon.

Mta otpatnytkn avalitnong oXeSLAOTNKE YLOL VOL EVTOTILOEL OXETIKEC AEEELG-KAELSLA TTOU
oxetilovtal pe tnv eknaibevon STEM, pe amotéAeopa tn ouAloyn SlatplPwv amd emnionueg
Baoelg Sedopévwv (AotpBéc YOK). Autéc ol SwatplBéc emléxBnkav yia tv efaywyn
TIANPOdOPLWV OXETIKA LE TOUG OTOXOUG TNG €peuvag, TIG HEBOSOUG, T gupRUATA KAl TOUG
OUMMETEXOVTEC, Kal Ta dedopéva opyovwOnkav yla pia meplypadikr availuvon. Autr n avaiuon
armokAAUe tn ouxvotnta Twv Bepdtwy ekmnaidbevong STEM, twv pebBodwv €peuvag kat g
EUTAOKNAG TWV SLOPOPWV CUUUETEXOVTWV.

Ta kévipa STEM amoteAoUv avamoomaoto UEPOC TWV EKTIALOEUTIKWY TIPWTOROUALWY
STEM otnv Toupkia. AuTd ta KEVTPA, TTOU ouVAOwWG cUVEEOVTAL UE TTAVETLOTH LA, EPEVVNTLKA
WOpupata ) aAAouc opyaviopoug, Stadpapatifouv {wtikd poAo otnv mpowbnaon tng ekmaideuong

STEM. Ot péAotl toug meplthapBavouv:
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1. Avamrtuén kKat  edapuoyn ekmaldeuTikwyv  Spaotnplotntwv  STEM
€UOUYPAUULOUEVWY UE TA €BVIKA IPOTUTIA, TIPOWBWVTAC EVUKALPLEG TTPAKTIKAG LAbnong.

2. Mapoxn KATAPTLONG KOL ETAYYEALATIKNC AVATITUENG OTOUG EKTTALSEVUTLKOUG YLA TNV
evioyuon twv de€lotntwy toug otn Stéaokaiia STEM.

3. Mpoodopd TOAUTIHWY TOpwv STEM, ouumneplappavopévwy  BLBAlwy,
TeploSIKwY, AOYLOMIKOU Kol UALKOU, TOOO ylo TOUG €KMOLOEUOPEVOUG OCO0 KOl ylol TOUG
EKTIALOEVUTIKOUG.

4. Yrootnplen tng €peuvag otnv ekmaibevon STEM, pe otoxo tn dnuloupyia
TEKUNPLWHUEVWY OTPATNYIKWY SLdaokaAiag kal padnong.

5. Juvepyaoia Pe BlopnxavikoUg eTaipoug yla TV €KBeon Twv eKMALSEVOUEVWY OE
TIPOAYMOTIKEG EUMELPleg STEM Kol YVWOELG OXETIKA UE TG otadlodpopieg STEM, dnuiovpywvtag

oUppOxiec Blopnxaviag-akadnuaikng KowotTntag.

MNpaown Exkmaibsvon kat Epsuva oto Mavemotiuto tng Atou umALtavac.

H YAoBevia, kat eldikotepa to MNavemniotuio tng AtouumAtavag, eival mepripavo HEAOC
Tou ZuvaoTriopou STEM tng EE, evog Siktiou adlepwpévou otnv mpowdnon tng ekmaidsuong
STEM o€ oAOkAnpn tnv Eupwrn. O cuvaomiopdg auTog ETUKEVTPWVETAL 0T Slapopdwaon Kat
epappoyn MOALTIKWY KoL OTPATNYLKWVY yla TNV ekmaideuvon STEM, pe otdxo tnv mpowbnon tng
OLKOVOULKAG avamtuéng, tn dnuwoupyia sukalplwyv Kat tn BeATiwon TnG CUVOALKAG eunuepiag.
Juvepyalopevog pe dpopeic xapagnc mMoATikng, ekmaldeuTika Wplupata Kol evoladpepOUEVOUC
dopei¢ Tou KAASOU, O CUVACTILOPOG ETILOLWKEL VAL KOLVOTOWNOEL TNV EKTIALOEVUTLKA TIAPOXI KAl val
polpaoTel AUOELC BOOLOUEVEG OE OTOLXELO TTOU AVTLMETWTI{ouv TNV avavtiotolyio deflotitwv
OTOUG TOoElG STEM.

To Noavermoto ¢ ALOUUMALAVOC CUMUETEXEL EVEPYA OE TIPWTOBOUALEC yla tnv
KaAAlEpyela TaAéviwv STEM. Ou mpwtoBouldie¢ autég TEPAAUBAVOUV  OGUVEPYOTLKEG
poonaBele HEow Twv cuvepyaowwv Quadhelix, Tn cuppetoxn o dpactnplotnteg STEM oto
mAaiolo twv MakerlLabs kat Fablabs, kaBwg kat t) Slopydvwon Bepvwv Kol XELUEPLVWV

oxoAelwv, pall pe CAMPs yla pabntég tng mpwtoPfaduiag kat SeutepoPfaduiag eknaidbevong. To
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TAVETLOTAULO Sladpapatilel emiong onuUaAviiko poAo otn Stapopdwon HLoG OAOKANPWHEVNG
€0VIKNG oTpatnyLKAG STEM Kal TpoodEpeL EEELOIKEUUEVEC EKTIALOEVUTIKEG OUVESPLEC yLa LaBNTES,
YOVEIG Kal eKMALSEVUTIKOUC.

Ta gpeuvnTka eyxelprnpata mou Sie€ayovral and to MavermoTilo TG ALOUMIALAVAG
adopouv Kpiowa Intrpata Onmwc N PLWOoLUN KALVOTOUIA, 0 HETPLACUOG TNG KALLATIKAG aAAayNC,
n mepBarlovrtikn gvalobntomnoinon, n SLEMIOTNUOVLKI) CUVEPYOOia, Ol TPACLVEG EUKALPLEG
otadlodpopiag, oL avOEKTIKEG KOLVOTNTEC KAl O TTAYKOOWLOG aVTIKTUTIOC. ETiLAE0V, oL OXOAEC TOU
TIAVETILOTN IOV TPOoodEPOUV MPOYPAUUATA OTIOUSWY TIOU ETILKEVTPWVOVTOL OTNV UAOTIOLNGON TNG
Evpwnaikng Mpaoivng Zupdwviag, PeE OTOXO TOV UETACKNUATIOMO TNG OLKOVOUIAG Kal TNG
Kowwviag. AvaAapBavovtal emiong €pya ylo TN YehUpwaon Tou XAOUATOG UETAEU BewpnTIKWY
EVVOLWV KOl TIPOKTLKN G EPAPHUOYAG, KAL TO EYXELPAHATA QUTA cUPBAAAoUV otn Blwaotpn tpdodo,
TOOO O€ TOTILKO 00O KOlL O€ TAYKOOULO emimedo.

JUMHETEXOVTOG EVEPYA OTOV OUVOOTUOMO STEM tng EE kat emidiwkovtag moAuvapLlOueg
MPwTOBOUALEC KOl epeuvnTKA €pya, To [Mavemotiuio tng AtoupmAlavag Stadpapatilel
KaBopLoTIKO pOAO otnVv Mpowbnon tng eknaidbevong STEM, otnv mpowBnon tn¢ Kavotouiag Kat

OTNV QVTLUETWTILON KPLOLHWV TIEPLBOANOVTLIKWY KOl KOLVWVIKWV TIPOKANCEWV.
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2YMITEPAZMATA KAI MPOTAZEIZ

ZUCTAOELG

MNa tn BeAtiwon tng kataotaong tng eknaibevong STEM otn Boulyapla, mpoteivovtal ot

0KOAOUOEC CUOTAOELG:

e Evioxuon ¢ Katdptiong Exkmawdeutikwv: H kuBépvnon Oa mpémel va Sdwoel
TIPOTEPALOTNTA OTNV KATAPTLON eKTALSEVUTIKWY STEM Kot va EEKLVAOEL TTPOYPALOTA
yla vo TtpooeAKUOEL KOl va SLATNPNOEL KATAPTIOUEVOUG EKTTALSEUTEG STEM.

e Enévduon otnv eknaidevon STEM: Auénuévn xpnuoatodotnon Ba mpémnet va dlateOet
oe TpwrtoPoulie¢ STEM, ouumeplhapfavopévng tng mapoxns e£EomALoUOU,
gpyaoctnpilwv kal texvoloyiag.

® Juvepyooia pe emayyelpatieg tou STEM: Evioxuon tng ouvepyaoiag HeTafl Twv
evlladepopévwv dopcwv yla tnv eknaidevon STEM, Twv eKMALSEUTIKWY Kl TwV
enayyeApatiwv STEM ya va mpoodEpouv oToug EKTTULSEVOUEVOUG YVWOELG YL TLG
TIPAYUATIKEG EdDapoyEG Tou STEM oe Siadopoug kKAadoug.

® Aleupupévn pocoPaon otig eukatpieg¢ STEM: H kuBépvnon Ba mpémel va edpapuooel
npwtoBouliec mou va Sdwaodadilouv lon mpodoPacn ot eukalpieg ekmaidevong

STEM yla 6Aeg TIg SnpoypadlkeG OUASEC.

PRV TL £ Lo Lo 1T E

H exmaibevon STEM amoteAei BepeAlwdn oUVIOTWOO EVOC KOLVOTOUOU EKTTALOEUTLKOU
ouoTNUATOG Kal Sladpapatilel Kpiowo pOAO OTNV OLKOVOULKN avamTtuén Kol eunupepia evog
€0vouc. EmevdUovtag oOTnV KATAPTION TWV EKMALSEUTIKWY, OUEAVOVTAC TNV OLKOVOULKN
uTooTNPLEN, TPOWBWVTAC TIG cuVEPYAGLeG Kal BeATiwvovTag TNV mpocPacn oTig eukalpieg STEM,
n BouAyoapia pmopei va BeAtiwoel ta anoteAéopata tng ekmaideuong STEM Kot vo TPOETOLUAOEL
€va e€elOIKEVEVO EPYATIKO SUVAULKO YL TLG TIPOKANCELG TOU 210U alwva.

JUVOTITIKA, N avAAUON TNG aKASNUAIKAG €PEUVAC, TWV EKDECEWY KAl TWV UEAETWYV TIOU
Sie€ayovtal ota kévipa STEM umoypappilet éva eupl ¢acpo ePpappoywyv, €£pywvV Kal
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£pYAOTNPLWV TIOU ATTOCKOTIOUV 0TNV powBnon tn¢ eknaideuvong STEM otnv Toupkia. ErutAéoy,
elval epdaveic oL UTTOOTNPLKTIKEG TIPWTOBOUALEG yLa Ta veoidpubévta kévipa. AvantuooovTal
ToAUTLUOL ekTtatdeuTikol topol, cupneplhapfavopévwy BBAiwv kat puAladiwv, mou Bonbouv
TOOO TOUG EKTALOEUTIKOUG OCO0 KOL TOUG EKTIALOEVOUEVOUG OTNV emISiwEN TNG akadnuaikng
oploteiag. OL mpoondBeleg autéC umoypappilouv tn onuacia tng ekmaidevong STEM kat tn
0€0MEUON TWV TOUPKIKWVY LOPUMATWY va  KAAALEPYNOOUV Ml oKpdlouoa KOUAToupa
ETULOTNHOVIKAG EEEPEVVNONG KL TEXVOAOYIKNC KALVOTOULOG.

MapoAa autd, n Topeia MPog Ta eUnMPOg e¢akoAouBel va efelioostal Kal auth n
afloonueiwtn mpoodog BEtel pla Loxupn Baon ywa éva cuvexég taidt BeAtiwong. Kabwg ta
EKMOLOEVUTIKA CUOTAHATA TPOCAPUOIOVTOL CUVEXWE KAl Ol QTTALTHOELG TOU GUYXPOVOU KOGHOU
udloTavral HETAOXNUATIONO, N adlakomn emblwén tng aploteilag moapapével katevBuvinpla
opxn. Auti n akAovntn adooiwon otnv KOAALEPYELD TNG KPLTIKAG OKEYNG, TNG emiluong
TMPOBANUATWY Kal TNG SNULOUPYLKOTNTAG OTOUG eKMaldeuopuevous SlaodaAilel otL n Aofevia
elval €tolun va dlatnpnost tn Slakekpluévn B€on NG otov Topéa tng ekmaibeuong Mpacivou
STEAM. AuTO, Ue Tn CELPA TOU, CUUPBAANEL ONUAVTIKA 0€ €va HEAAOV TTOU Xapaktnpiletal and
afloonuelwTeC TEXVOAOYLKEG TTPOOSOUC KAl EUMAOUTIOUEVEG YWWOELG 0 {WTIKOUC TOUELG OWE N
Buwown Koawotopia, o Metplaopog ¢ KAwatikng AMayng, n  MeptPaAloviiki
EvaloBntomnoinon, ot AvBektikég Kowvotnteg kat o NMaykOoULog AVTiKTuTog.

H exnaibevon STEAM otn ZAoBevia xapalel avaudplofitnta po BeTikn TpoxLd, n omola
evioxVeTal amd pla anodacloTiky déopeuon yla Tov €EOTMALOUO TwV HABNTWV PE PBAOIKES
6£€10TNTEC, OAOKANPWUEVN YVWON KOL L0 TIPOCAPOCTLKN VOOTPOTIL IOV £lval amapaitntn yla
™V emrtuxia o€ pla Kowwvia mou PBaociletal otnv texvoloyia. Itov mupnva autol Tou
EKMOLOEVUTIKOU HETACXNUATIOMOU PplokeTal o woxupn £udacn otn Bluwpatik paénon,
ouvbualovtag dtadopoug kKAadoug yla tn SleukdAuvon TNG OALOTIKAG Katavonong. Me tnv
npowOnon evog meptBalAovtog O0mou n mpoktikh e€epevvnon avBilel, n IAoPevia kaAAilepyel
yoviuo €6adog yLo Toug HaBnTEG val KATOVOrOoUV TTEPITTIAOKEG €VVOLEC HEOW ATt ¢ SEoUELONC.

ErtutAéov, oL oTpatnyLKEC ouvepyaoieg tng ZAoBeviag pe TG Blopnxavieg evioxUouv TV
TIPAKTIKN £doppoyn Tng ekmaidevong. ledpupwvovtac tnv akadnuaikn Kowotnta Kal Tn

Blopnxavia, oL ekMAlGEVOUEVOL ATIOKTOUV TIPOCBOCN OE TPAYUATIKEG YWWOELS, EEEAIEELS aLXUAG
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KOL TNV €uKaLlpla va €pyacToUV O €pya TIOU QVILKOTOTTPI{OUV TIPAYHUOTIKA ETTAYYEALATIKA
oevapla. Aut) n apolBaia emwdeAng oxéon evioyUeL TNV TOLOTNTA NG eKmaideuong Kat
TIPOETOLUALEL TOUG EKTTOULOEUOEVOUG VO OUVELODEPOUV OUCLAOTIKA KATA TN LETABAON TOUG OTO
EPYOTLKO SUVAULKO.

Itnv ouota, n duvaulkn mpoogyylon tng 2AoBeviag otnv eknaidbevon STEAM eival pa
otpatnywkn emévéuon mou umepPaivel TNV mapaywyn wKovwyv anodoitwv: Slapopdwvel
TIPOVONTIKOUG AUTEG TTPOPANUATWY KOL TIPOVONTLKOUG KALVOTOUOUG. AUTH N HETAOXNUOATLOTIKN
eknaidevon 6ev meplopiletal ota €0vikd ouvopa. €xeL maykooula amnixnon. Ot AUCELS Tou
enwadlovtal oTLg TaLelg TG ZAoPBeviag €xouv tn SuvatOTNTA VA AVIIUETWIIOOUV OXL HOVO TIG
TOTUKEC TIPOKANOELC OAAG Kol £€va gupUtepo GACHA TAYKOOUWV Bepdtwy, amd tnv
niepBarlovTikn BLwoloTNTA Kal T SLoXelplon Twv Mopwv £wG TG EEAEELC OTOV TOMEQ TNG
UYELOVOULKAG TteplBaAPNg Kal TG TeXVOAoyIKEG avakaAuelg. H ZAoBevia xapalel pia mopeia
T(POG TN CUCTNUATLKA EL0AYWYN TNG BLWOLUOTNTAC KAL TNE TPACIVNG LETABaonG otnv eknaibeuon
TIOU €KTELVETAL TTOAU Tépa amod tnv taln, dtapopdwvovtag éva HEAAOV OTIOU N yvwaon Kal n
edeupeTIKOTNTA AELTOUPYOUV WG KLVNTAPLEG SUVAUELS YLa TNV tpdodo.

JUYKEKPLUEVQ, TO EKTOLOEVTIKO ToTtio ot BouAyapia, tnv Toupkia , Tn ZAoBevia Kal Tnv
EANAAaSa subokiuel oe SlEMOTNUOVIKEG Tpooeyyloelg, unepPBaivovtag ta mapadoolakd opla
poOnuatwy. AUt n TPOCEyylon OXL HOVO OVTIKATOMTIPLleL TN SUVOULKA TOU TIPAYUATIKOU
KOOUoU, aAAQ emiong KoaAAlepyel OTOUG HAONTEG TNV KOVOTNTO va OUVOEouv LO€eC o€
daLVOUEVIKA AoXETOUC TOMELS. Q¢ amotéAeoua, ol HabnTEG eival €TOLUOL VA QVILMETWIIOOUV
TLOAUTTIAEUPEG TIPOKANCELG TIPOCEYYLLOVTAC TIC artd SLAPOPETIKES OTMTIKEC YWVIEG, KAAALEPYWVTAC

HLOL KALVOTOLO VOOTPOTILO PE TEPAOTLEG SUVATOTNTEC.
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2YTXPONH ANAAYZH ZXETIKA ME TIZ EKMAIAEYTIKEZ MPAKTIKEZ STEM
2TH BOYATAPIA

Exnaibevuon STEM

OL oUyXPOVEG TIAYKOOULEG TACELG oTNV ekmaibevon oxetilovral Katd KUpLo AGYo UE TIG
HOPdEC, TIC eBOSOoUC Kal Ta péoa StbaokaAiag Kal uadnong, Pe oTOXO WL TIOLKIAN, SUVOULKN,
evéladépouaoa Kal amoteAeopatiki ekmaldeutiki Stadikaoia. Q¢ ek ToUTOU, OL LETOPPUBULOELG
TIOU Tpaypatonmoibnkav Ta TeAeutaio xpovia otn oXoAlKn ekmaibevuon otn Boulyapia
OUVASOUV HE QUTEC TIC TTAYKOOULEG TAOELG OTNV EKTTAISELUON KOL ATALTOUV TOV EKCUYXPOVIOUO
Twv mapadoolokwyv popdwv, LeBOGdwV Kal HECWV eKMALOEUONG LE TN XPHON VEWV Kal TIOLKIAWV
(Grancharova, 2019).

H e€alpeTikn Kal €VTATIKN OVATTUEN TNG EMLOTAUNG Ta TeAeuTaio xpovia SOoKLUALEL TIG
YVWOELG TWV ONUEPLVWV EKTTALSEVOUEVWVY. MPEMEL va yvwpillouv Kal va UmopolV va cuVBETouy
VvéeC MAnpodopiec. Ta kabrikovta ToOu QVTIUETWTI{oUV oL onueEPLVOl EeKMALOEUOUEVOL OF
kaOnuepvr Baon yivovtat 6Ao kal o SuokoAa kat umtevBuva. OL mponyoupeves péEBodol mou
xpnotponodnkav otnv eknaidevon ev pmopovaoav va SWooUV T AmapaitnTa AnoteAEéopaTa
Kall tPooSOKieS yLa TNV eMAUGCH TOUG. ' aUTO oL eKALSEUTEG TPETIEL VAL avallNTOOUV VEEG, TTOAU
TILO ATIOTEAECUATIKEG peBOSOUG.

H pabnon STEM mou Paociletal otnv evowpdtwon kal tTnv évtaén otn pabnolakn
Stadkaoia plag mpayuatikig Katdotaong eivat évag Tpomog va BonbnBouv ol ekmaldeudpevol
va pabouv pe kivntpa. Auth n ekmaidevon amattel v epapUoyr HLOG CUYKEKPLUEVNC
SpaotnpléotTnTag Habnuatog npokeluévou va SltapopdwBouv oL SeELOTNTEC TWV EKTTALOEVOUEVWV
oTo va emAlouv mpoBAnpata TG KaBnuePnc Lwng XpNOoLLOTOLWVTAS SNULOUPYIKEG TEXVIKEC
Kall £ToL va evtaxBolv eUKoOAa oTNV eMayyEAMATLIKA Kot KOowwviKA {wn). H eknaibeuon STEM eival
OLUTO TTOU TIPOETOLUALEL TOUC EKTIALOEUOUEVOUC VL CUUBASIOOUV LE TNV TEXVOAOYLKH KalvoTouia.

H eknmaibevon STEM eival éva €ido¢ ohokAnpwpévng ekmaibevong pe €udoaon otn

Slapopdwaon Kal avamntuén Tou EMOTNHOVIKOU YPAUUATIOMOU. AUTO 0delAETAL OTO YEYOVOG OTL::
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> H opydvwon autol tou TUMoU eKmaibeuong OvTKATOTMTIPL(eL T oUyxpovn
KATAOTOON TWV GUOLKWV ETILOTNUWYV KOL TWV CUVOPWV TEXVOAOYLWV.

> H avamtuén tng maykooulag Stacuvdeong (maykooulomoinon), to moaykoouLa
neptBaAlovTikd mpoBARuata pUTIAVONG KoL TTPOOTACLOG TOU TEPLBAANOVTOC KOl OL UTIOXPEWOELG
HOG va BpoUpE TIC CWOTEC AUCELG QMOLTOUV AUECN OUVOEDN TNG EKMALOEUONG UE TTOYKOO LA
{ntpara.

> H Stapopdwon kat avamtuén SLEmoTnUOVIKWY Kal StaBspatikwyv §g€lotnTwy Katl
IKOVOTATWY Bonbda Ttoug ekmMadeUOUEVOUC va OVOKAAUTITOUV Kol va amoocadnvilouv
ETUOTNUOVIKA Kol Blotika mpoPAnupata kot va edpappolouv TG amoktnBeloeg yvwoeLg Kal
6e€10TNTEC YLa TNV eMiluoT) TOUG.

H evowpdatwon STEM otnv eknaidevon Paociletal oe plo OALOTIKN T(POCEYYLON OTa
napadoolokd BEPATA TTOU ETUTPETEL OTOUG EKTTALOEUOUEVOUC va HdBouv Twg va AUVouv Ta
TMPOBAAUATA TOU TMPAYUATIKOU KOOHou. Autn n ekmaidevon toug Ponba va katavoroouv
TIANPWC TLG £VVOLEG, TIG SLASLKAOLEG KOL TOUC VOLLOUG O€ La. OAOKANPWHEVN KOWwvia. YIiapyxouv
moAAol oplopol TNg evowpdatwong STEM otn Sidaokalia. Z0udwva pe tov Sanders (2009), n
evowpatwon STEM AapPavel yxwpa katda tn SidaockaAla kot tn padnon petaty dvo n
TIEPLOCOTEPWV TOPEWV STEM. Oswpel TNV evowpdatwon wG ouveldntd oxedlaopéva
QMOTEAECUOTA OTIOU TOUAAXLOTOV €va amod ta avtikeipeva omouvdwv STEM kataktdtal KaAd pe
™ BonBela evog AAAoU avtikelpévou omoudwy. MNa napadelypa, n SI6aoKaAlo TwWV HadnUaTikwy
KOL N OXEON TOUG UE TIC OETIKEC ETUOTAUEG, TTWG N TeXvoloyia emnpedlel tnv avamtuén tng
UNXOVLKAC K.A. (Sanders, 2008). Ot Moor kat Smith (2014) meplypddouv TNV evowpdtwon STEM
otnv eknaidevon wg Pl mpoomdbela Snuoupylag evog eviaiou KUkAou omoudwv (éva
ovTIKelpevo omoubwv - STEM) mou evwvel OAa Ta emotnpovika nedia STEM, 1 tnv mapoxn
HOONUATWY Ot TPAYHOTIKA BEpata mou ouvbudlouv YVWOELG amd TEePLocotepa amo Suo
okadnuaikad avtikeipeva STEM (Moor & Smith, 2014). MpooB€touv akoun OTL Eva
oAokAnpwpévo mpoypappa ormouvdwv STEM pmopet va nmeplhapfBavel meplexopevo STEM kat
HOONOoLOKOUE OTOXOUC TTOU ETILKEVTPWVOVTAL O€ €va B€pa, aAAd To AAoLo UTtopEl va poEp)ETaL
a6 aA\a B€pata STEM. H evowpdtwon STEM otnv eknaidsuon ylvetat emiong avtiAnmtn ano
opLopEVOUC cuyypadeilc wg eotiaon otn HEAETN TWV GUOIKWY EMLOTNUWY KAl TWV HOONUATIKWY
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w¢ Eexwplota padnuata, ota omoia mepAapUBAVETAL TIEPLEXOUEVO ATIO TNV TEXVOAOyLa Kal Tn
unxavikn (Breiner et al., 2012). H evowpatwon tou STEM emituyxavetal eniong HECW KOWWV
npooeyyioewv yla tn dtdaokaAia Kot T pdbnon og 6Ao to mpoypappa orouvdwv. MoAAEG amnod
QUTEG TIG SLOOKTIKEG TpooeyYioelg MpowBolV TNV EVoOWUATWON tTng pabnong STEM kat twv
Spaotnplotntwyv avamtuéng deflotntwv STEM . H Sie€aywyr MPOKTIKWY KAl TELPAUATIKWY
SpaoctnplotTwy Kata tn Sibaokalia Twv Bepdtwyv STEM owodopel éva eupul paopa "palakwv"
Se€lotATwy MOV XpnoLomoLlouVTaL Ao TouG eKTTALOEUOUEVOUC O OAa TO paBniuata. Me autov
TOV TPOTO, N EVOWUATWON TwV Bepdtwy STEM dnuoupyel tnv mpoinobeon yla "snaveéétaon
¢ ekmaibeuong oto oUVOAO TNG HE Kolwvotopo tpomo" (Peppler kat Bender, 2013). H
evowpatwon STEM otnv eknaibevon meplappavel ouvnBwc Slemotnuovikn didaokaAio Kat
QMOOKOTEL OTNV avAmTUEn Twv SeELOTATWY TWV EKMALSEVOUEVWY Yla TNV TIAALGLWGN Kal TV
emiluon mpoPAnUATWY, KABWC Kal TNG LKAVOTNTAC TOUC VA TIAQLOLWVOUV TIC £VVOLEC TNG
ETUOTNOVIKAG YVWONG O€ TPOYHUATIKEG KOATOOTACELC.

H eknaidevon STEM umootnpilel TNV MVEUUATIKN QVATITUEN, TNV ETIXELPNMOTIKOTNTA KO
™V avamtuén evog oAOkAnpou €Bvouc. H emixelpnuatikotnta adopd toug avBpwmnoug mou
avaAapBdavouv tnv MPpwToBoUAia va TPAYUATOMOLOOUV Ta OVELPA TOUC Kal avaAapuBdavouv
6paon. H enelpnuatikdotnTa eival pla dtadikaocia avaAndng kwwduvou Kal TapéxXEL EMIoNG
evalobntomnoinon kat §e€LOTNTEC TApaywyngc.

‘Evag aAl\og otoxoc tn¢ ekmaibevong STEM eival va yepupwoeL TO XAOUA UETAEY TWV
Stadopwv kKAadwv, &nAadn va bnuoupynosl mARpPn evowpdtwon (Wang, 2012) kat va
ovaBpePel pla yevid HE €PeUVNTIKEC OeELOTNTEG, TAPAYWYLKEC KOl €PEUPETIKEC, ATMO TO
vnrmoywyeio €éwg to maveruotiuo. H ekmaidevon STEM otoxeUEL OTOV EVIOTUOMO TNG
TIEPLEPYELAC KAl TWV EPEUVNTIKWYV Oe€lOTATWYV Twv pabntwv otnv mpwtofabuia Kot
Sdeutepofabuia ekmaidevon kat kabodnyel kal evBappuvel Toug ¢OLTNTEC OTA TUAMOTO
ETOTAMNG, TEXVOAOYLOG, LNXOVLKAC KOL LOONUATIKWY TWV TTOVETILOTN LWV YEVIKOTEPQAL.

H ekmaildevon oTIg EMIOTAUEG, TV TEXVOAOYLQ, TN UNXAVIKN Kol Ta padnuatikd (STEM)
Stadpapatilel LwTkd pOAO OTNV MIPOETOLUACLO TWV EKTIALOEUOUEVWY VLA TO EPYATIKO SUVAULKO
Tou 21ou awva, SLOTL MepA\apPAVEL TIG YVWOELG KoL T S€ELOTNTEG MOV aMALTOUVTOL yla TN

Snuoupykn emiluon MPOBANUATWY, TNV KPLTIK OKEPYN KoL T KALVOTOUEG AUOELS. AmoteAel
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Baolkd cuotatikd ¢ uPNARG moLoTNTACG ekMaidevong Kal eival amapaitntn ya tnv €6vikn
OLKOVOULKN avamtuén Kat eunuepia. H mapovoa €kBeon e€etdlel TNV TPEXOUOA KATACTAON TNG
eknaidbevong STEM otn Boulyapia, TIC TPOKANCELS KAl TIC TPOTACELS Yyl TN PBeAtiwon Twv
QMOTEAECUATWY TNG ekTaidevong STEM.

H €ékBeon ywa to STEM mapéxel pia OAOKANPWUEVN afloAoynon Tng TPEXOUTOC
KATAOTAONG TNG EKMAiSEUONG OTIC ETUOTAUEG, TNV TEXVOAOYLQ, TN UNXOVIKA KOL TO LoONUOTIKA
(STEM) otn xwpa. H €kBeon mepllapPavel avaluon Tou €pyoatikoU Suvaplkol, CUCTAOCELG
TIOALTIKAG Kol 0§LOAOYNON TWV OMOTEAECHATWY TNG ekmaidevong STEM ota oxoleia kot ta
TIAVETULOTH LA,

Ta tedevtaia xpovia €xouv katapAnBel onpaviikég mpoonabeleg otn BouAyapia yia tn
BeAtiwon ¢ exkmaidevong STEM. H KUBEpVNGON EMIKEVIPWVETAL OTNV QVATITUEN HLAG EBVLKNG
OTPATNYLKAG YLO TNV uTtooThPLEN TNG peBodoloyiag kat tng kawvotopiag STEM, pe ox€dia yia tnv
avénon g xpnHatodoTnong TNG €peuvag Kal Twv enevdUoewV o€ UTIOSoUEG STEM. EmutAgoy,
UTTAPXOUV CUVEPYOOLEC LETOEL OXOAELWY, TTOVETLOTNUIWY KAl BLOPNXOVIWYV yla TNV UTtooTAPLEN
™G nabnong STEM kal tn Snuioupyia eUKALPLWY TIPAKTIKAG AOKNONG Kol £pyaoiag yla VEoug
ETUOTALOVEG.

Ta teAevtaia xpovia, n BouAyopia CUUPETEXEL ETioNnG evepyd o€ SleBvelg SLaywviopolg
STEM, otoug omoiou¢ KatéAafe tnv mpwtn B€on o€ moAAEC SleBveic OAupumadeg otn duaoikn Kat
TO HABONUATIKA.

QoTt0600, UTIAPXOUV AKOUN OPLOUEVES TIPOKANOELG TTOU QVTLUETWTIIEL yLa va BEATIWOEL TA
amoteAéopata tng oto STEM. Mia amod TG MPOKANOCEL €lval TO HUN LKOVOTIONTIKO emimedo
XPNUATOdOTNONG YL TNV EKMALSEVON OTIC EMLOTAMEG KAl TNV TEXVOAoyia, LE amMoTEAECUA TNV
OVETIAPKI) KATAPTLON KAL TO OVETIAPKWE KOLVOTOUO UALKO YLOL TOUG EKTTALOEUTLIKOUG KAl TLC AlyEC
uToTPOodieG yla TouG eKMALOEVOUEVOUCG WOTE va akoAouBroouv otadloSpouia OTLG EMLOTNUEG
Kal tnv texvohoyia. M aAAn mpokAnon eivat n éNAewpn e€omAlopol Kol teXVoAoyiog os
oplopéva oxoAeia, n omoia eumodilel TNV kavotnTa Twv Hadntwv va dle€dyouv epyaoctnplakd
TIELPALLOTA ) VOL CUMUETEXOUV O€ pabnon Baoesl oxediwv Katl SLabepatiky evowpaTwon.

l'evikd, o okomog tn¢ EBvikng EkBeong STEM yia tn BouAyapia gival va mapdoyel pia

AEMTOUEPEDTEPN ELKOVA TNG TPEXOUOAC Katdotaong tng ekmaibevong STEM otn xwpa Kal va
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npooblopioel Toug Baoikoug Topelg tou xpriZouv BeATiwong yla tnv umtootnpLen TG avamtuéng

Kal TN €€EALENG Tou epyatikol duvapikol STEM.

H katdotaon tng eknaidevong STEM otn BouAyapia

H eknaibevuon STEM otn BoulAyapia elonx0n otadlakd ta tTeAeutaio xpovia wg amoAuTn
TIPOTEPALOTNTA YLaL TNV avaATTTUEN TNG ekmaideuong. QoTtdc0, UTIAPXEL AKOUN TTOAAR S0UAELA TTOU
TPEMEL va YIVEL yLa TNV eniteuén vPnAng molotntag eknaidevong STEM otn xwpea.

1. Xpnuatodotnon: H xpnuatodotnon tng eknaibevong otn Boulyapia eival yevika
QVETIOPKNG, YEYOVOG TIOU €XEL AVTIKTUTIO 0TNV eKTtaidevon STEM,

2. AVETIaPKINC KATAPTLON TWV EKMALSEUTIKWV: Ot ekmaldeuTIKOL TV oxoAsiwv XpeLtalovrtal
MPOCOETN KATAPTLON yla TNV emtiteuén vPnAng molotntag ekmaidsvong STEM. Xwplg auti tnv
kataption, dev Ba eivat og B£on va kaBodnyrnoouv cwoTd Toug LabnTEG Toug otov Topéa STEM,

3. Avenapkn¢ ouvepyaoia Metafl Taverotnuiwv kat oxoAeiwv: H Suvatotnta
ouvepyooilag HETAEU TMAVETOTNUIWY Kol oXoAseiwv Oa pmopovoe va Ponbrost ToOUuG
EKOLOEVOUEVOUC VO OTTOKTH 00UV KaAUTepN ekmaidevuon otov Topéa STEM,

4. EAAeWpn €ukOLpLWV yLla TIPOKTLKN doknon: OL EUKaLlpleG yLa TTPAKTLKA €€AOKNON OTNV
eknaidevon STEM otn Boulyapia gival akOun mMepLOPLOPEVEG. Tla To AOY0 auTo, oL GOoLTNTEC
ouxva dev umopouv va edapudoouV TIG BEWPNTIKEG TOUG YVWOELG 0TNV TTPAEN.

Mapd TIg TPOKANOELC QUTEC, OAO KAl TEPLOCOTEPQ OXOAEla 0T BouAyapia eloayouv TNV
eknaidevon STEM wg mpotepaldTNTA ylo TOUG HoONTéEG TOug. Autd Ba ocuuPdlel otnv

TIPOETOLUOOLA TNG EMOPEVNG YEVLAC eMayyeApatiwv STEM otn BouAyapia.

To STEM kau To Ynoupyeio Maidelag kat Eniotnuwv

JUpdwva He TV €BVIKN oTpatnyLkn tTng BouAyapiag, n eknaibeuon STEM emnikevipwveTtal
OTLG KOBOALKEG He€LOTNTEC ypaUpaTIOHOU. AUTEG ol de€lotnteg elval n dnuloupyikn okédn, n
KPLTIK oKEYN, n emiAuon MPOPANUATWY KAl N CUVEPYATIKN padnon. Ot pabntég mpémel va
ETUTUXOUV QUTEG TIC Se€LOTNTEG. Z€ AUTO TO TMAAIOLO, O POAOC TWV EKMALOEUTIKWY Elval va

BonBouv Ttoug ekmaldevopevoug va ¢tacouv oe upnAotepo emimedo okéPng, avamtuéng
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poiovTwy, edpelPeONC KOL KALVOTOULOG, 06nywvtag aAAd oxL S16aokovTag BEWPNTIKEG YWWOELG
OTIC EMIOTAMEG, TNV TEXVOAOYLQ, TN MNXAVIKA Kol Ta padnuatikd. Eival onuovtikd va
SnuoupynBet éva pabnaolako meptBarlov omou ol ekmatdeuodpevol dev pofouvtal tnv anotuyia
Kal €xouv auTomemnoibnon. Q¢ ek Toutou, 0 POAOG TWV ekMalSeUTWV €ival va BonBouv toug
eknmatdevopevoug va ¢taocouvv oe uPnAotepo emimedo okEYPng, avamtuiéng mpoiloviwy,
edelpeong Kal Kawotopiag, kabodnywvtag, aAAd Oxt S16ACKOVTAG TOUG, TIG ETILOTNAUEG, TNV
TEXVOAOYLQ, TN UNXOVIKI KOL TA LoBnUaTikd.

H &€a tng elcaywyng tng nebodoroyiag STEM otn Boulyapikr eknaidevon Sev ival
npoodatn. Tov Ampilio tou 2018, n BouAyopia €ywve pélog tou Zuvaomiopol STEM tng
Eupwnaikng Evwong, o omolog mepthapPavel eBvikég mAatdpoppec STEM Kal opyaviopoug mou
elvat umevBuvol yla tnv epappoyn Twv eBvikwv otpatnywkwv STEM. Eva amo ta 1o onuavikd
kaBrikovta tou ZuvaoTiopol STEM tng E.E. eivat va SteukoAUvel tn Staclvdeon tng avtaAAayng
KAAWV TIPOKTIKWYV HETAEU OSLUPOPETIKWY XWPWV KAl va UTIOOTNPIEEL TNV avamtuén VEwv
ekmaldeVTIKWV MAaTdopuwy. ITn Boulyapia mpokettal va SnuoupynBel pia tétola mAatpopua
ue €udaon ot Pnolakég 6e€lotnteg oe OAa ta emineda Pabuidbwv ekmaidevong,
OVOKQAUTITOVTOG TO TEXVIKO TAAEVTO TWV drifwv o€ MPWLUO 0TASLO0 Kol TpooeAKUoVTAC ELGIKOUC
eKTaLSeuTIKOUG (Www.mon.bg). Ta mpwta Brpata éywvav to akadnuaiko étog 2018/2019, étav
TO OXOAElo ApXLOOV VO OPYOVWVOUV KOL VO EUTMTAEKOUV TOUG MOONTEG 0 €EWOXOALKEG
Spaotnplotnteg mou Baoilovral ota kupla media STEM - emiotiun, TexVvoAoyla, LNXOVIKN Kot
poBnuatikd. To «Xtilovracg éva oxoAiko meptBaAlov STEM» eival éva €BVIKO TPOYPOALA TOU
Yroupyeiou Natdeiag and to 2020, mou oToxeVEL 0TN SnULoupyia VEWV OXOALKWY KEVTPWVY STEM.
Autd evowpatwvouv dtadopeg pebodoloyieg, pe emikevipo Tn HeAETN Kat epappoyn dtadopwv
BaOIKWV LKAVOTHTWY OTOV TOHEQ TWV PUCLKWY KoL LOBNUATIKWY EMOTNUWY O OAa Ta GXOAElQ
™mM¢ xwpag. ZUudwva pe to TpoavadepBEv mpoypaupa tou Ymoupyeiou Mawdelag kat
MoALtlopoU, KaBe veodunto oXoAlko kKévipo Ba mepthapBavel Ta akoAouBa pépn: BeAtiwon tng
EOWTEPLKAG QPXLTEKTOVIKNAG Kal emimAwon udlotapevwy albovowv StdackaAiag, texvoloyleg
TIANPOdOPLKNC, VEO KAL TILO KOLVOTOUO EKTIOLOEUTLKO TIEPLEXOUEVO, SLOPOPETIKEG PeBOSOUG yLa
™ SidaokaAia kat tn dtaxeiplon tng ekmatdeuTikng dtadikaaoiag otnv aibouvoa SidackaAiag. To

TPOYPAUUO ameuBUVETOL O OXOAELO UE KOLVOTOUEG TIPOKTIKEG KOL OE €KElvA TTOU €XOUV TN
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Suvatdétnta va avantufouv KaLVOTOUEG OTOUC TOUEIC TwV GUOIKWVY EMOTNUWY, TwV PndLakwv
TEXVOAOYLWVY, TNG UNXOAVIKAG OKEYPNG KAl Twv poabnuatikwv (STEM). O kUplog otoxog otnv
UAOTIOLNGN TOU TPOYPAUUATOG €lval N mapakivnon twv padntwv va onouddcouv PpUOLKEG
ETUOTNUEG, MOONUATIKA KOl TEXVOAOYIEC, N al&non Twv EKMALSEUTIKWY OMOTEAECUATWY, N
OTOKTNON €VOC OUOTAMOTOC LKAVOTATWY, HOVIUWY, OAOKANPWUEVWVY YVWOEWV, PBaolKwv
S€€L0TNTWVY KoL OTACEWY TIPOCAVATOALCUEVWY OTNV TIPAEN, N QVATTTUEN KAl O ETIAYYEAUATIKOG
TPOOAVATOALOUOG TwV HoBONTWY, TIOU TOUG KOTEUBUVEL Ot TEXVOAOYLKA emayyéAuata. To
TPOYPOUA OTOXEVEL 0T Snuoupyia evog oAokAnpwuévou pabnaotakol TepBAANOVTIOG VEQS
YeVLA¢ ota Boulyaplkd oxoAeia, To omoio Ba evBappUvel kal Ba umooTtnPLEEL EKTTALOEUTIKEG
KOLVOTOULEG 0T padnon kat t SibaokaAio otov topéa tou STEM, tn SnUoupyLlkdTNTA KAl TV
€peuva. O emevdioelg Ba urtootnpiouv TNV eloaywyn VEwv pebBodwv didaokaAiag, tnv avénon
TWV MPOCOVIWV TWV LKWV Tadaywywv Kot T Snpioupyia VEOU EKTTALSEUTLKOU TIEPLEXOUEVOU
MPO¢ TNV KotevBuvon NG evowpATwong Twv Bepotikwv mediwv STEM. Ikomog Tou
TIPOYPAUHOTOC €ival va enevdUoel 0 OAOKANPWHEVEG EVOWUATWHEVEG AUCELS ylo €va VEO
OXOALKO &npLoUPYLKO TtepLBAAAOV e Eudacn OTNV EMLOTAUN, TNV TEXVOAOYLQ, TN UNXAVLKA KL TO
pobnuatika (STEM), cuuneplapBavouévwy SLOPOPETIKWY OTOLXEIWV CUUPWVA HE TIG ELOLKEG
OVAYKEC TOU OXOAElou Kal TNG OXOALKAG Kowotntag: avadlapopdwon UPLOTAUEVWY XWPWY,
texvoloyia, véeg puéBodol SidaokaAiag, véo 11 oOAOKANPWHEVO HOBONOLOKO TEPLEXOUEVO, VEQ
opyavwon tng pobnolakng dtadlkaoiag, umootnpIkTtiko meptBAaAAov yla pHabntég pe eldIKEC
EKTTOLOEVTIKEG OVAYKEG, €AV Xpelaotel. To TEAKO MpPolovV TOu TMpoypdppatog Ba eival ta
TEXVOAOYLKA KEVTPA oTa OXOAeia, Ta omola Ba amoteAouv i oAoOKANpwUEVN GUAAoyn amo
aiBouoeg OldackaAiag kal GAAOUG XWPOUG HABNoNG ota oxoAeia, SnuUloupPywVTAG MLa
KOUATOUpO KalvoTOopiag HETaly Twv OXOAWKWV KowotnTwv. Etol, to EBvVikd Mpoypappa Oa
SnuloupynoeL «ovtéEAa» o€ HEPOG TwV BouAyaplkwv oxoAeiwv yla va anodeifel tn Sladikacia
NG EMITUXNUEVNG emévOuong Ot ML OAOKANPwHEVN 18€a, OUUTEPIAABOAVOUEVOU TOU
pobnolakol TEPIBAAAOVTOG, TWV TEXVOAOYlwv, TNG OLlaxelplong, TOU EVOWUATWUEVOU

TIEPLEXOUEVOU, TWV TTPOCOVTIWV Kal TwV HeBodwv StdaokaAiag (https://web.mon.bg/bg/101212).

OL KUPLOL GTOXOL TOU TPOYPAHHATOG EiVaL:
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v Na auénBoulv ta kivntpa twv padntwy yla tnv ekuadnon twv GUCLKWVY EMOTAHWY Kal
TWV HaBnUaTIKwY,

v Na énuoupynBoulv eukatpieg yia pabnon Bdost oxebiou, oAokAnpwpévn ocUVOeTn
YyvVwon, Kkatavontr padnon otig GUOIKEG ETILOTUEG LE CUYXPOVA ETILOTNUOVIKA B€pata
Kol 0AAayr) EKTTALOEUTIKWYV TIPOTUTIWY,

v Na auvénBei n 6éopeuon, ol S£€LOTNTEG KAl TA EMTEVYHATO TWV HABNTWY, 0 PNPLakog
TOUG YPOUMOTIONOG, N SNULOUPYLKOTNTA TOUG,

v Na &nuoupynBolv S££LOTNTEG IOV AVTOTTOKPIVOVTOL OTLG AMALTAOELG TNG Blopnxaviag,
v Na Stapopdwost S€o0tnTeC yia tnv eniluon mpoPANUATWY TNC TPpayHATKAG {wAC, Yo
N Snuloupyla texvoAloylkwv AUGEWVY, TNV OUASIK EpYacia, TNV KPLTIKA OKEYN K.ATT,

v Na mopakiviosl toug Hodntég va Snuoupyrnoouv Kal va PBEATLWOOUV CUYXPOVEG
TEXVOAOYLKEG AUCELG OTOV TOHEN TNG UNXAVLKAG, TOU TIPOYPAUHOTIOHOU KO TNG TEXVNTAG
vonuoaouvng,

v Na avamtuxBolv 6e€lotnteg yia TN Snuioupyla VEWV TEXVOAOYWV Kal TNV
OUTOHTOTOINON TOUG,

v Na auvéiost tov aptOuod twv padntwv/portntwy mou eveladEPOoVTaL Yo TTAVETILOTN ULAKEC
€LOLKOTNTEC KOl O€0ELG Epyaoiag OTLG TEXVOAOYLKES BLOUNXAVLEG,

v Na cupBdAeL otnv avamtuén Twv TEXVOAOYIKWY BLOKNXOVLWY KAl 0TO HEPLSLO Toug oTO

AET.

Ta TeAKA IpoiovTa Tou €BVIKOU MPOYPAUUATOG lval n SnuLoupyila KOWVOTOUWY KEVIPpWY
HaBnong ue emikevipo to STEM, ta omola meptAapfavouv aAlayn oto ekmaldeuTIKO epLBAAAOY,
OT0 paBnolakd meplexopevo, tn SldackaAia, TNV opydvwon Kal tn OSlaxeiplon oxXOALKWY

Stadkaowv (https://web.mon.bg/bg/100835).

Anoé to 2020, €xeL mapatnpnBel mpododog otn BouAyapia doov adopd tnv vAomoinon
TEPLOCOTEPWV HOpoUp STEM Kal eBVIKWVY cuveSPpLWV LE TNV KATAPTLON EKTTALSEUTIKWY PUCIKWV
ETUOTNUWV Kot padnuatikwyv. Motpdalovtot KaAEG TPOKTIKEG OTOV TOHEQ TNG ekmtaibevong STEM,
OUYKEVTIPpWVOUV TIAnpodopie¢ yla véoug ToOpoug Kal gpmAoutilouv Ttoug opilovieg Twv

KOLVOTOUWYV EKTIALOEUTIKWV.
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Avotuxwg, akoun kot to 2023, dev UTAPXOUV TAVETLOTHULA OTn BoulAyapia mou va
S16aaokouv 1 va ekvouv €pya oTov Topéa TG ekmaidevong STEM. Ta pabriuata yla tnv avénon
Twv ekmaldevtikwy deflotntwv STEM Kkal oL Kotoptioel ekmoldeuTikwv o€ Slddopoug
opyavilopoUG elval amoAUtwg avemapkr. Ma tn petaBoacn otnv eknaibevon STEM otn
BouAyaplia, umtdpyet avaykn va dnuioupynBei pla véa pebodoloyia mou Ba mpoodEpetal ota
TIAVETILOTA UL KOL TILO OUYKEKPLUEVA OTLG OXOAEC PUOIKWV eToTnUWY: Xnuelag, Duoikng,
MaBnuatikwy.

Je €BVIKO eminedo, pumopoUlUe va cuvoPiooUPE OTL OL LOEEC KAl OL KATELUBUVTINPLEG
YPOUMEC TTOU TtpoTadnkav amo tnv Eupwmnaikn Evwon écov adopd to oxESL0 yla tnv avakauyn
Kal TN Buwolpdtnta tng Anuokpatiag tng Boulyapiag epapuolovral mAnpws. Kuplot otoyol
elvaL: n evnuépwaon oAOkANPNG TG Eupwmng oxetikd pe €pya mou adopouv TNV ekmaidevon
STEM otnv EE, n &teukdAuvon tng SLavoung Kat tng aviaAAayng UAKWVY Kol EpyaAsiwv Tou
napayovtal ano £pya eknaibevong STEM, n dnuouvpyla pag SLadktuakng MAATHOpUAG OTIOU
UMOpOUV va avokowwvovtal €Bvikd ouvédpla, oepwvapla r €pya eknaibevong STEM oe
oAOKAnpn tnv Eupwnn, n mopouciacn ekmMoldeuTIKOU UAIKOU KatdAAnAou yla paénon
Baolopévn otn Slepelvnon Kol TIPOCAPUOCHEVOU O HABAUATA GUOIKWV ETILOTNUWV Kal
poOnuatikwy, n cupBoAn otnv katdption ekmaldeutikwyv STEM péow Sadiktuakng kot Sia
{wong eknaibevong.

TNV mopouoa Kol ETILKOLVWVLAKNA ETTOXN, N eknaibeuon STEM eival e€apeTIKA ONUOAVTLKN
KOl €lval €MITAKTIKA avaykn va edpapuootel oto cuvtopdtepo duvatd xpovo yla va ylo va
UMop£oouV va emiteuxbouv ol amapaitnteg de€lotnteg. H swocaywyn pebodoloyiag STEM Ba
au€noeL to evlladEpov Twv HabnTwy yLa TiG GUCIKEG ETILOTHUEG KOL UIOPEL va Toug BonBnoet va
eTAEEOLV Eva emayyeApa otov Topéa STEM. H ekmaidevon STEM Ba Bonbrost Toug pabntég va
TIPOETOLUOOTOUV yla TN {wn o€ cuvepyacia Ke TIG SeELOTNTEC KAl TIG LKAVOTNTES TTOU XPELAlovTaL.
Jto péANov, n emtuyio toug Ba auénBel xpnowwomowwvtag KpLtikn oképn, epoapuoloviag
S€€LOTNTEC yLO TNV AVATTTUEN KOLVOTOUWY LOVTEAWV.

Ytn BouAyapia, umdapyxouv Stadopa TPOYPAUUOTO TTIOU OTOXEUOUV OTnVv ekmaibsuon

STEM:
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Epyo "Owkobounon evoc oxoAikou meptBaAdlovroc STEM" oto mAaiolo tou PVU,
ocuviotwoa 2. To €pyo auto MpoPAEmeL Tn Snuiloupyia mavw amnod 2.240 kévipwv STEM og 0Aa ta
oxoAeila €w¢To 2026. OLKUpPLOL OTOXOL AUTOU TOU €PYOU ELvaL: N OLKOSOUNCHN EVOG EKTIALOEUTIKOU
neptBarovtog STEM, n avamntuén twv de€lotitwv STEM twv padntwy, n avénon twv deflotitwv
yla TNV €MAyYEAUATIKY) UAOTOLNoN otnv ayopd epyacioag. Ot MpoypaUATIOUEVOL TOUELS TOU
épyou eilval mévte: Quolkeég Emwotnipeg, Mpdoweg Texvoloyieg kal Aegupopog Avamrtuén,
Pourmotikny kat KuBepvoduoika Tuotiuata, 2xedlaopog kal Tpwodiaotatn MNpwtotumnonoinon,
MaBnuatika kot MAnpodoptkn.

> Duokég Emotipeg - H xnueia, n Blodoyia, n duoikni Kal n aotpovouia anoteAouv
HEPOC TWV PUOLKWV ETILOTNUWV. Ita gpyaocthipla STEM pmopouv va xpnotluomnoinouv toco
TAPSOCLOKEC CUOKEUEG OTIWG ULKPOOKOTILA, TNAEOKOTILA, TIOAULETPA, AAAdA KOl TPLodidotatol
EKTUTIWTEG YLOL LOVTEAQ KATAOKEUWY, £EUTIVEG 0BOVEG yLoL OTTLKOTOLNGN KOl TPOGOMOoiwaon
Héow Pndlakwv edpappoywv. EvoeikTikd melpapata Ba propovoav va sivat: dtdotaon ofEwv
Kal BACEWY, «aCNUEVLOG KOBPEPTNC» Kal «xpuaon Bpoxn», UEAETN tou pH Ttwv SlaAupdtwy,
SpaotikoTNTa HETANWY, £€ETOON TOU NALOKOU GWTOC UECW TPLOUATOG, OUVOEDN NAEKTPLKWY
KUKAWUATWYV, LEAETN TIEPLBAANOVTLIKWYV MOPAYOVIWV HECW aLoONTAPWY, PpoBoAn Tplodlaotatwy
HOVTEAWV Sladopwv opyavwyv TOU avOpWIVOU OWUATOG, TAPOTAPNON LOTWV  Kal
HULKPOOPYAVIOUWY OTO HULKPOOKOTILO, TIPOETOLUACLO PUTWPLOU PE TUTILKA UTA TNG TEPLOXAG,
TIAPOTPNON AVIKELLEVWY OTO SLACTNHUA LECW TNAECKOTIIOU, LEAETN QLOTEPLOUWV Kol YOAQELWV

o€ nepLBaidov VR. https://web.mon.bg/bg/101212

> Npdoweg texvoloyieg - OuL Avavewolpeg Mnyéc Evépyelag (AME) mapéxouv
EVEPYELA HUE PUOLKO TPOTO Kot Sev e€avtAolvtal, aAAd avavEWVOVTAL CUVEXWG. OL AVOVEWOLUEG
TINYEC EVEPYELAC XPNOLUOTIOOUV NALOKH, OLOALKN KOl YEWOEPULKN €VEPYELA, USPONAEKTPLKN
evépyela, Blopala K.AT. yla TNV mapoywyn NAEKTPLKAC EVEPYELAC. XTIC TEXVOAOYieg uSpoyovou,
TO USpPOYOVO elval Evag KaBOALKOG hopEaC EVEPYELAG TTOU UITOPEL va XpnolomolnBel oxedov yla
otldnmote amatltel xprion evépyelac. Mia KUPEAN KAUGIpoU €ival Pl CUOKEUN UETATPOTING
EVEPYELOG TIOU UIMOPEL val CUAAAPEL KAl vaL XPNOLUOTIOL OEL ATIOTEAECUATIKA TNV EVEPYELA ATIO TO
udpoyovo pEow TG NAektpoAuonc. H xprion AME pelwvel tnv e€aptnon amno avopyava Kauolua,

POCoBETEL TMOKIAOHOPPIal OTIC TINYEG EVEPYELOG KOL MELWVEL TIG EKTOUTIEG QEPLWV TOU
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Bepuoknmiov otnv atpoodaipa. OL KUPEAEC kauoipou udpoydvou eival PUAIKEC Tpog TO
neptBarov kat SU0 PopEG TO OaMOSOTIKEG Ao TIG TAPASOOCLOKEG TEXVOAOYIEG KaAUONG.
MNpooBeta pétpa mpootaciag tou mepPAAAOVTIOG: XwpPLloTh OUAAOYR KOl avaKUKAWON
anofAnTwy, KaBaplopnog vepol kal agpa, diatipnon tng BloAoyikng motkilotntag. Eién AME:
OVELOYEVVATPLEC, USPONAEKTPLKEG EYKATAOTAOELS, dwToPoATaikd, BlokavoLua.

> Poumotikp — Ta pOUMOT Xpnolgomolouvtal oxedov oe kabe TopéA TNG
KaBnuepwng pag Lwng: mMPoowrikog Bonbadg, LaTplkd POUNOT, BLOUNXAVIKO POUTIOT, POUIOT
vonuoouvng Kot SLacTANATOG, POUTTOT TTALXVLOLWY Kal oywvwy. Mmopouv va avilikataoToouV
€va Atopo oe mepLBAAAOV TOU amelAel TNV UYElA TOU, va EKTEAECOUV EMAVOAAUPBAVOUEVEG
EVEPYELEC 1 VA EKTEAECOUV [La TIOAU OUYKEKPLUEVN Aettoupyia. Ta KUBEpVO-PUGLKA cUCTHHATO
OVTUTPOOWTEVOUV CUOTAHATA TTOU GUVSEOUV MANPodopiec Kal oToLxela AOYLOULKOU PE LNXOVLIKA
Kall NAEKTPOVIKA EPN, ETUTPEMOVTOG TNV ETKOWVWVIN LETAEY TOUG HEOW MLOG EVIOLaG UTIOSOUNAG:
yla mopadelypa, Ttou Aladiktoou. EvOelkTikA TelpApoTo O €va gpyactiplo STEM:
TIPOYPOUUOTIOMOC €VOG 0TaBepoU POUTOT €KMAONONG, TPOYPAUUATIOUOC KLVNTOU POUTIOT
€KHAONoONg, ouvdeon Kol TPOYPAUUATIONOC OCUOTAHATOG alobntripwv, olvdeon Kot
T(POYPOUMATIOMOC cuoTraToG loT .

> Tplodldotatn oxediaon kat Snuoupyia mpwrtotunwv - Ou ektunwtég 3D
KOTOOKEUALOUV LOVTEAQ XPNOLUOTIOLWVTAG IPOCOETIKNA TEXVOAOYLA. € QUTEC TIC TEXVOAOYIEC, TO
UALKO elval TUALypévo €va poAo mou tpododotel Tnv kedbaAn tou Tplodldotatou ektuttwtr. Ot
ocapwteg 3D Snuloupyouv Tplodlaotata avtiypada OVIIKEWEVWY XWwpI¢ emadn kot xwpig
kataotpodn. Yrapxouv Stddopeg texvoloyieg OMwe n omtikn, N topoypadia kat To Sounuévo
dwe. H tplodidotatn odpwon sivat n Stadkaoio avaAluong VO TPOYHOTIKOU QVTLKELEVOU,
poowrou f mepLBariovtog yla tn cuAloyn dedopévwy. Ta Sedopéva MEPLEXOUV TO OXNHA KL
TO XPWHO TOU avTKEWEVOU. Autd ta Oedopéva Bplokouv Sladopeg edapuoyég Omwg
SlaotacloAoynon, povtehomnoinon, avaoxedlaoog, UAOTIONON KAl AVOKATOOKEUT: EKMaldeuan,
KOTOOKEUEG, HMAPKETIVYK, TEXVN, LOTPELKA, QUTOKLVNTORLOUNXOVIO, QPXLTEKTOVIKN, EMLOTAUN,
HNXOVLKNA.

> MaBnpatikad kat NAnpodopkn — Ta Mabnuatika neptlapfavouv moAvaplbua

€EPYQAEla yla TNV QVILHETWTILON TWV {NTNUATWV EVOowPAtTwong tng ekmaidbevong STEM. H
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poBOnuatiky povielonoinon amnotelel Baoiko otolxeio Tou STEM Kal xpnollomoleitat ya TV
€UpEON TMPOTUTIWV ot Sedopéva. Ta HOVIEAQ QUTA UIMOPOUV va XpnolporolnBouv yla T
HOVTEAOTIOLNGN TIPAYHOTIKWY Kal GavVTAoTIKWY KOGUWV. H MAnpodopikn e€eTdlel TOV TPOTO UE
Tov omoio ot mAnpodopieg petadibovrai, Aappavovtal, emefepyalovral, amobnkevovral,
kataotpédovtal Kal mopouctalovtal oTov KOOUO Twv umoloylotwy. H adaipeon dedopévwv
(data abstraction) €xeL ¢ptacel oe uPnAo enimedo Kal HEOW TOU QVIIKELLEVOOTPADOUG
TIPOYPAUHATIOHOU (OOP) EMUITPETEL TNV AVOTIOPACTACH TIPAYUATIKWY KoL GOVTAOTIKWY KOGUWV
otov umoloylotr. Ta MaBnuatikd oxetilovtal pe tnv TEXVN, N omoia amoteAel YEPOG TNG
Habnong STEAM. Mdvo e Tn yvwon Tng avaAoyiog, TG MPOOTTTLKNAG KL TNG CUMUETPLAC HmopEl
va dnuioupynBet éva €pyo tExVNG. O Wlodung Asovdpvto vta Biviol xpnolgomnoinos pia
HaBnuaTtikn cuotnuatonoinon tng duong Kot eLoryaye tov 0po "Xpuor Toun". H Spactnplotnta
TOU €pyaoctnpiov padnuatikwv Kot TANPodoplkng KOAUTITEL: XPRoN  CUCTNUATWV
HLKPOETEEEPYAOTWY, ovieAomolnaon, UTIOAoYLopoUG, eMefepyacia Kat mapouoiaon SeSouévwy,
YAwooec mpoypappatiopol C, C++, Python, C#, JavaScript kat GAAeg, povtehomoinon 2D kat 3D,

enefepyaoia Sedopévwy, texvntn vonuoouvn. (https://web.mon.bg/bg/101212).

To aA\o EBviko Mpdypappa mou avantuxbnke otn BouAyapia ovopadletal "Katvotouiec
otnv nipdén (Innovations in Action)" - Evotnta 5, To omoio otoxeUeL oTnV UTIOOTHPLEN CXOAELWV
KOl EKTIALOEVUTIKWY TIoU £dappolouv KALVOTOUEG §paoTnPLOTNTEG HEOW TNG dnuLoupyiag evog
KOLVOTOMOU TtepLBAAAOVTOC pabnong otnv Taén, Kalvotopwyv pebodwv didaokaiiog, kKabBwg Kot
OXOAELWV HE KOLVOTOUEG TIPAKTIKEG Kal €KElVWV Tou €xouv tn Suvatdtnta va avamntuéouv
KOLVOTOULEG OTOV TOHEN TWV GUOIKWV ETILOTNUWY, TwV PNPLaKwv TEXVOAOYLWY, TNG UNXAVLKAG

okEPNC Kal Twv pabnuatikwv (STEM). https://stem.mon.bg/project-methodology-stem-

resources-description/

H Evotnta 5 neplhappavel tpia Baotka Brapata:

H Apaotnpiotnta 1 tou EdvikoU Kévtpou STEM meplAapBAVEL TNV AVATITUEN TTPOTACEWY
Kal peBodoAoylwy yLa Toug ekmaldeutikoug yia dtdaokalia og meptBaAlov STEM otoug Toueig
TWV GUOIKWV EMLOTNHWVY KOL TNEG KNXAVIKAG, TWV LOONUATIKWY KAl TNC TEXVOAOYLOG, LE OTOXO TNV
aUENON TWV EKTTALSEVUTIKWY QTTOTEAECUATWY TWV HOONTWY, TNV OIMOKTNGCN €VOC CUCTHUOTOC

(KOVOTATWY, TNV avamtuén KoL TOV ETMAYYEAUATIKO TPOCAVATOALOMO TwV Hadntwv, tnv
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KATELOUVON TOUC TIPOC TA TEXVOAOYLIKA ETMOYYEAUOTA, TA EMAYYEALATO TOU HUEAANOVTOC, TIG
ETUOTNUEG TNG UNXAVLKNG KaL TIC PUOLKEC KAl LOONUATIKESG YVWOELC.

H Apaotnpiotnta 2 tou EQvikou Kévipou STEM oTOXeUEL OTNV avamtuén Kpltnpiwv,
Sdelktwv kot peBodoloyiag ywa tnv edpopuoyr, availuon Kot 0ELOAOYNCn TwV OCXOALKWV
SL80KTIKWV TOPWV Kal TNG epyaleloBnkng yla to STEM. H epappoyr Kpltnpilwv Kot LETPAOLUWY
Sdelktwv yla tn duvardtnta edappoyng Twv SNULOUPYOUUEVWY EKTIALOEUTIKWY TOpWV Ba
OUUBAAEL adevog oOTNV ONMOTEAECUATIKOTEPN £dapUoyr TOUC KoL OPETEPOU Ot Eva TIO
€vVOaPPUVTLKO TEPLBAAAOV TTPOETOLLAOLAC VLA VEOUG EKTIALOEUTIKOUG TIOPOUG OTA OXOAELQL.

H Apaotnpiotnta 3 tou EBvikou Kévipou STEM adopd tTnv avantuén nopwv-poVIEAWY
yla tnv eknaidevon STEM kat tnv mpowBnor toug. H dnuloupylo ekMaldEUTIKWV TIOPWV-
HOVTEAWV OTOXEVEL OTNV eMISELEN TG edapHoYnG HLag Kowvng pebBodoloyiag yia tn StdaokaAia
NG OAOKANPWHEVNG yVWOoNG Kal, apeTEPoU, 0Tn dnUloupyla MAPASELYUATWY KAl KIVATPWV yLo
NV epapuoyn TAPOUOLWY OXOAKWY TIOPWV.

https://stem.mon.bg/project-methodology-stem-resources-description/

YAomoinon €pywv STEM otn BouAyapia

Ztn BouAyapia, €xouv edpappootel dStddopa Epya STEM, pe otoxo tnv mpowbnon Kal
evioxuon tng ouvépyelag otnv ekmaideuon oTtoug TOUELS TNG EMLOTAUNG, TNG TEXVOAOYLAG, TNG
HUNXOVLKAC KOL TWV LOONUATIKWVY.

To 2020, to Ymoupyeio Matdeiag kat EmotAung tng Anuokpartiag t¢ BouAyapiag
geklvnoe 1o €BVIKO ToU poOypappa «XTilovtac eva oxoAiko neptBaAlov STEM» L€Ow TOU OTIOLOU
Ba Tovwoel TN OSnuloupyla VEWV OXOAKWV KEVIPWV - €va OAOKANPWUEVO GUVOAO €LOLKA
SnuoupynUEVWY Kal €EOMALOUEVWY EKMOLOEUTIKWY XWPWV HE €udaon otn pabnon Kal tnv
epapuoyn LKAVOTATWY OTOV TOUEN TWV GUCIKWYV ETILOTNUWY OTO KPATLKA KoL SNUOTIKA oXOA&ia
™¢ xwpag. Kabe oxoAko kévtpo Ba meplhapPavel allayn ota akolouBa otolxeia: dpuoko
neplBaArlov (BeAtiwon E€OWTEPLKAG QPXLTEKTOVIKAG Kal €MIMAWON UDLOTAPEVWY XWPWV),

texvoloyiec, pabnolako meplexopevo, pEbodol Stdaokaliag kal Slaxelplon TG EKMALOEUTIKNG
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Stadikaoiag. To mpoypappa ansuBUvVeTaL € OXOAELD LE KOLVOTOUEC TIPAKTIKEC KOLL O EKEVA TTOU
€XOUV TN SuvaTtoTNTA VA OVATITUEOUV KALVOTOMIEG OTLG EMLOTAMEG, TNV Yndlakn texvoloyia, T
pUNxowvikn okéPn kat ta pobnuatikd (STEM).

To mpoypappa neptlapPfavel SVo kUpLeg Spaoctnplotnteg: Apactnplotnta |: Meydla
€pya (éwg 300.000 BGN) kat Apaoctnpotnta Il: Mikpa €pya (uéxpt 50.000 BGN). H mpwtn
Spaoctnplotnta MpoPAEnEL OTL Ta €pya Ba eival OAOKANPWUEVA, EVOTIOLNUEVA KEVIPA LE
OUVKEKPLUEVN Bepatoloyia (omwe: Kévipo Néwv Epeuvntwv, Kévipo Texvodoyiwv oOTtiC
Anutoupyikég Blounyavieg, Kévtpo yia Anutoupyouc Wnelakng Madnong, Kévipo Emiotriunc,
Epeuvag kat Katvotouiac) mou mepllapfBavouv moAég aibouoeg SibaokaAiag, kabwg Kal ot
TapoKkeipevol kowvoxpnotol xwpol. H ouvoAwkny afla tou €pyou umopel va meplhapBavel
OUVOUOOUO KOTOOKEUQOTIKWY KOl ETILOKEVOOTIKWY SpaoTNPLOTATWY ylo. TN HETATPONN
UPLOTAUEVWY  XWPWV, ETMAwY, €EOMALOMOU, KATAPTION EKMOOEUTIKWY, Snuloupyia
OAOKANPWHEVOU paBnaolakol meplexolevou Kal aAAa. H deUtepn Spaotnplotnta neplhapBavet
£€pya mou Ba petapopdwoouyv Kal Ba e€omAicouv HKPOTEPOUC PUCIKOUC Xwpoug - uia r dvo
aibouoeg SL6a0KAALOG 1 YWVIEG O €vav UTIAPXOVTA XWPO. Av KOl ULKPOTEpA amo amoyn
XPNUATOd0TNONG, AUTA Ta £pyda €XOUV TOUC (6LOUC OTOXOUG HUE TO HEYOAUTEpO: dnuloupyia
ouvOnkwv yla tnv avamntuén deflotitwy mou oxetilovtal pPe Tn dnuloupykotnta otig PndLakeg
TeEXVOAoyleg, TMelpapatikn epyacia, avamtuén Oe€lotATwyY UNXavikng okéPng kat emiluong
TPOPBANUATWY, EPyACLO O €pYa KAl EPYACLEG LE TIPAKTLIKO TIPOCAVOTOALOUO OTNV EMLOTHUN KAl
Vv texvoloyia. H ouvoAwk afia tou €pyou pmopel va mepllappdvel évav ocuvduaopo
KOTOOKEUQOTIKWY KOl ETLOKEUAOTIKWY Spactnplotitwy, emimAwyv, €EOMALOUOU, KOATAPTLONG
KL EVTIKWV Kal TTOAAA dAAa ot akOAouBa €pya tuTou: "epyaoctrpla (workshops)” ywviakol
TUTIOU, EPEVUVNTLKA €pYAOTHPL, aiBouaoa yia Snuoupylkous Pndlakoug dnuioupyouc.

To €0vIkO mpoypappa «Xtilovrac éva oxoAko neptBaAlov STEM» otoxeVeL otnv avénon
TOU eVOLADEPOVTOG KOl TWV ETUTEVYHATWY TWV HABNTWV 0TOUG TOUELG TNG ETLOTAUNG KOL TNG
texvoloyiag umootnpilovtag t dnuoupyia oXOAKWV KEVIPpWVY e emikevipo to STEM. Autd ta
KEvipa Ba mapéxouv OAeC TIC amapaitnteg nmpolmobéoelg yla tn Sle€aywyn ouyxpovng Kot

uPnAng mowotntog eknaidevong STEM ota oxoAsia.
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OL véol Ba AIOKTAOOUV TIC AMAPAITNTEG YVWOELS Kal SEELOTNTEC YL VO TIETUXOUV OE
HEANOVTLKA ETTAYYEALQTAL.

Ot paBntég Ba ekmaldeutolv oe éva meplBarlov kol péoa amo pebBodoug kovta otov
ETUYELPNHUATIKO KOOMO KO TIG TIPAYUATIKEG KATAOTAOELG. H oxoAikn ekmaideuon Ba evBappuvel
TN HABnon HEow TNG SNULOUPYLKOTNTOG KAl TNV VATTUEN KALVOTOUWY AUCEWV O€ TtpoBARpaTa
TOU TIPAYMOTIKOU KOOHoU. MNeploocotepol véol Ba erhé€ouv va akoAouBricouv ekmaidsuon Kal
otadlodpopia o€ ToPElG TOU OXETI{OVTAL LE TNV EMLOTAUN KAl TV TEXVOAOyLa.

OL véoL pmopoUlV va €XOUV €va EMITUXNUEVO MEAAOV Kol pla aflompemnn {wn otn
BouAyapia.

KaOe oyoAiko kevipo STEM rieptdauBavel aAdayec o€ TEooepa oTolyEln:

° ExmaldeuTiko meptBArov Kat TEXVOAOYLEC.

° EkmaldeuTikO mepLEXOUEVO.

° MéBobol SibaokaAlag.

° Opydavwon Kat dtoxeiplon oxoAkwv dtadlkaotwy.

Ta anoteAéouata TG EMLOTNUOVIKIG EPEUVAG OTOV TOUEN TNG ekmtaidevanc STEM eivai
EKTETAUEVY Katl TTOolkiAa. ESw gival LePLKA oo Ta BAOIKA ETITEVYLUATA KOl ATTOTEAECUOTA!

. Aflomoinon kawvotopwv peBOdwv kal mpooeyyicewv SidaokaAiag: H

ETULOTNHMOVLIKA €peuva €xel SleukoAUveL TNV edapuoyn Sladopwv KavoTopwyv HeBodwv

Kall Ipooeyylocwv didaokaAiag otnv eknaidsvon STEM. Auto meplhapPavel evepyn Kot

OUVEPYATLKA Kabnon, pabnon pe Baon to mpoPAnUa, pabnon pe Bdaon to matyvidt kat

ELKOVLKN LAONoN, Tou EUMAEKOUV EVEPYA TOUCG HABNTEC KAl TOUC TIPOETOLUATIOUV YLd TLG

TIPOKANCELG TOU CUYXPOVOU KOGLIOU.

. JUVEXNG ETTAYYEAUATIK QVATITUEN TWV EKMALOEUTIKWY: H EMIOTNUOVLIKN
€PEUVA UTIOOTNPLIEL TNV EMAYYEAUATIKI) QVATITUEN TWV EKTIALOEUTIKWY OTOV TOUEQ TOU

STEM. Auto mepAaBAVEL TNV TTAPOXH CUYXPOVWY YVWOEWV KAl EPYAAELWV, KATAPTION OF

VEEC TeXVOAoyleg kalL peBodoug kal evioxuon twv OSeflotnTwv emkowvwviag Kat

KaBodnynong Twv eKMOLOEUTIKWV.

. AUEnon tou evlladEPoVToC Kol TPOCEAKUCN TEPLOCOTEPWY Habntwv: H

ETUOTNHOVLIKA €peguva BonBdA oTov EVIOTMIOUO QMOTEAECUATIKWY TPOTIWV avénong tou
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evlladEPovtog Kal TPooéAKUONC TIEPLOCOTEPWY HaBntwv otnv eknaidsvon STEM. Auto
umopel va mepAapuBAavel T xprion evOapPUVTIKOU eKTTALSEUTIKOU UALKOU, EEWOXOALKWY
SpaotnplotTwy, MPOYPAUUATWY SaoKAAwV 1 kaBodnyntwv Kot TNV mpowdnon tng
SladopeTikOTNTAG KOL TNG EVTaEn otov TopEa STEM.

. Avamntuén Baowkwv deflotntwy: H eknaibevon STEM, mou unootnpiletal
QMo EMLOTNMOVLIKN €pEuva, E0TLALEL OTNV AvATTUEN Baotlkwy SELOTATWY OMWG N KPLTLKN
okén, n eniluon mpoPAnudaTwy, N SnUOUPYLKA OKEPN Kol oL SEELOTNTEC ETUKOLVWVLAC.
AUTEG oL 6e€LOTNTEG elval amapaiTtnTEG yLa TNV EMLTUXA OVTLLETWIILON TWV TIPOKANCEWV

KalL TNV eunuepia oTov cUYXPOVO KOGUO.

BiBAoypadiky €peuva ywa tnv eknaibevon STEM otn BouAyapia, mou
npaypatornonke ano tn Siebvn Baon dedopevwv Web of Knowledge

Ave€aptnta amod TNV TOXUTEPN Por TANPOdOPLWY KAl KAWVOTOUWVY TEXVOAOYLWV TIOU
ennpealouv KAOe Topéa NG {wNG Hag, UTtApXEL To Ttapadofo PeTal Tt TEXVOAOYLKAG Tpoddou
KOLL TOU MELWHEVOU eVELADEPOVTOG TWV HOONTWV YL TA ETLOTNMOVIKA Hadruota.

Ta 6ebopéva mou mpogkuav amo tn Slebvr) HEAETN TOU EMLOTNUOVIKOU YPAUUATIOUOU
TwV BoUAyapwv Habntwv ota Habnuatika Kot TIG PUOLKEG EMLOTAMES (amo tnv 4n taén Kal tTnv

8n tagn) - TIMSS (copuo.bg/sites/default/files/uploads/docs/2020-12/TIMSS2019 resultati.pdf )

KoLl PISSA (wp.flgr.bg/wp-content/uploads/2019/12/PISA-2018 First-Analysis IRE.pdf)

QTTOKOAAUTITOUV OTL TA anoTteAEopaTa €ival XapunAotepa amnod Ti¢ HECEG TIUEG. TO TILO ONUOVTLKO
glval n mTwon otov ToHEA TwV GUCIKWV ETILOTNUWYV. ZUHPwva Pe oTolxela Ttou PISSA, n péon
BaBuoAoyia twv BouAyapwv pabntwv pHewwdnke katd 22 povadeg 1o 2018 oe cUyKPLON UE TO
2015.

MNpoéodata, Ste€NXOn pla €OVIK UEAETN OXETIKA pE TOV aAdapnTiopd Twv PuoLkwy
ETMOTNUWY HeTay 105 ekmalSeuTIKWV HEOW €vOCg Sladilktuakol epwtnuatoloyiov (pe 15
epwtnoelg) (Todorova, S., 2022). Ta amoteAéopata TG EPEUVAC UTIOSELKVUOUV OTL oL AoKaAotl
epapuolouvv Sladopetikég PeBOSoUC yla TNV OKOSOUNGCN EMIOTNMOVIKAG Taldelag OTOUG
HoOntég. MEpoc Toug yvwplle yila Ta amoteAéopata Twv PISSA kat TIMSS mou €ywvav othn xwpa

pog to 2015 kot to 2019, aAAd ot utdAourtot ev NTav e€okeLwPEVOL. MOoLpACTNKOV TNV aVAYKN
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npooBetng pebodikng Bonbelag kat BLBAloypadiag yla TNV armoKInon MEPALTEPW YVWOEWV Kol
Se€lotNTwy yla tn BeATiwon TG EMOTNUOVIKAG adeiag HeTafL TwV HadnTtwy.

O ouvbuaopOC SLEMLOTNUOVIKWY, TIPAKTLKA TIPOCAVATOALOUEVWVY TIPOCEYYIOEWV yLa TN
HEAETN Kal Twv SUo KAAdwv kal n edappoyr olyxpovwy pebBddwv (Sabirova, F., et al., 2020) 6a
Umopouoe va 06nynoeL otn Stapopdwon HLOG ETILOTNUOVLKAG KoL TEXVIKNG EALT.

H BBAoypadikn HeAétn mou Ste€nxdn yia tnv avalntnon g ppaong «STEM education
in Bulgaria» («Ekmaidevon STEM otn BouAyapia») péow tng Baong dedopévwv Web of Science
neplopiotnke oe 17 dnuootevoelg (Ewk. 1).

Ta amnoteAéopata mepllapBavouv tnv mepiodo petaty 2011 kat Moaiou 2023 kot

napatiBevral oto Napaptnua 1.

1"
Education Educational Research

Humanities
1 Multidisciplinary
Computer Science Artificial
Intelligence

Engil

omputer Science Software
ineering

Ewk. 1 AnoteAéouara tou ZuAdoyn Web of Science Core

To 2011, n épsuva Twv Bairaktarova, D. et al. (Bairaktarova, D. et al., 2011) eixe w¢ oto)0
™V avamntuén nyetikwv de€lotntwyv otov Topéa NG ekmaidsuvong STEM otn BouAyapia.

YTov nupnva tn¢ eknaibevong nyeoiag STEM Bploketal n avaykn yla:

Loy KATAVONGON TWV TEXVOAOYLKWV TIPOPANUATWY KoL EPWINUATWY TOU €XEL
OVTLLETWTILOEL N KOWwVia

oy QVATTTUEN AVOAUTIKWY LKOVOTATWY yla TV emiluon Stadpopwv mpoBAnpdtwy.
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B OMOTEAECUATIKOTNTA PE TNV €pyacia o€ OUAdEG Kol 0 OUAdEG e SLaPOPETLKA
T(POEAEUON, KOUATOUpA Kal Pe akadnuaikoU¢ kKAadoug.

O Graham polpaletal OtTL «oL SNAWOELG ATOOTOANG TIOAAWY TPOTMTUXLAKWY TTUXiWV
punxowvikou meplthapBavouv prrodolieg yla tnv mapaywyn LNXOVIKWY NYETWVY yla Tov 210 alwvoy
(Graham, R., 2009).

Q¢ enionuog kKAadog — n ekmaidbevon STEM yla tnv nyeoia dev mepllappavetal ota
avwtata Wpupata tng BouAyapiag. OAa Ta HeyAAd MOVETLOTHMLO NXOVIKAG, TEXVOAOYLaG Kal
Betikwv emotnuWv TpoodEpouv ekmaidbevon otn Oloiknon pe PBdon ™ Bewpla NG
nyeoiog/Sloiknong oe ocuvepyaaoia pe TG OXOAEC SloIKNONG ETIXELPNOEWY TWV TTAVETILOTNUIWVY..

Evoyel tng eknaideuong otnv nyeoia, n BouAyapia, 0mwe Kal AAAEG EUPWTIAIKES XWPEC,
Bpilokovtal o TaApOUOLA KATAOTAON. AUTEC OL OHOLOTNTEG EMNPEAIOUV TNV TPOCEYYLON TNG
eknaidbevong STEM otnv nyecio TOU EMUKEVIPWVETAL oTn Sloxeiplon HeTafl Poudyaplkwv
TIAVETILOTNUIWY Kal VOGS amd Ta OEPLKAVIKA AVATITUYUEVO TIPOYPALATAL.

Mpokewévou va evowpatwBel n ekmaidevon nyeolog ota Boulyaplkd avwtata
Wpvpata kot oto STEM Ba mpémel va €dpappooTtolVv SLadOPETIKEG TIPOOEYYIOELS OMWC:
SLETUOTNUOVIKA paBRpaTa MNXOVIKAG Kol €miotnuovikol kAddol texvoloyiag, padbriuota
ETMAOYNG N KATAPTION nyeoiag, avamtuén €vog HOVTIEAOU yla T pAbnon omd OUOTIUOUC,
SladopeTikd €pya PE TN CUMMETOXN SLEBVWY Kal TTAYKOOULWY OPAdwVY pnXavikwy. Qotdoo,
npEnel va AndBouv umtoYn mapAyovTeg - TOALTIOTIKEC CUVIOTWOEC TNG eKmaideuong nyeciag mou
UTOpPEL va EMNPEACOUV TNV €TAOY TWV BEATIOTWV TPAKTLKWY KE CUYKEKPLUEVN Sduvatotnta
epappoyng o Tomiko eninedo.

MNpoodata, ol aAAayéC OTIC €KMALOEUTIKEC HEBOSOUG €XOUV QTMOKTHOEL ONHOVTLKA
dnuotikétnTa, ouuneplappavouévng TG OLEUPUUEVNG XPHAONG  KOLWVOTOUWV HeEBOSwvY
S16aokaAiag:

> Madnon Bdaoet oyebdiwv (Project-based learning - PBL) (Wolpert-Gawron, H., 2015). H

HEB0SOGC autn TapEéXeL TNV eukalpio va evBappuvBouv oL pabntég/doltntég va pabouv
Se€LotnTeC Kal va epapUOOOUV TIC YVWOELC TOUC LECW TNC CUUUETOXNG O€ €pya. MaBaivouv mwg

va epyalovtal o€ Yo Opada Kal To onUaviko dev eival n emiteuén tou idlou tou otoxou, alAd
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n mopeia mpo¢ autov. O POAOC TOU EKTALSEUTLKOU €lval va SLEUKOAUVEL Kol va evBappUVEL TOUG
HaBNTEG va avaldBouv tov AN PN €AEyX0 TWV £PYWV TOUG A0 TNV apXr €wg To TEAOC.

> Madnon Baost npoBAnuatwy (Nilson, LB, 2010)

YMApXouv OHoLOTNTECG LETOEL aUTAG TNG LEBOSOUL KaLTng PBL, pe tnv kUpla Stadopd edw va eivat
OTL OL HOONTEG TIPEMEL VO AVAAUGOUV Kal va afloAoyrioouv To PORANKA TTOU TOUG aVOTEDNKE.
AuTO amnattel uPpnAdtepo emninedo vontikng dpactnplotntag, Kabwg cuvnBwe Sev UTIAPXEL EvViaia
anavinon ywa to npoPAnua. Autr n mpooEyylon odnyel otn SnULOUPYLIKOTNTA, TNV OUASLKA
gpyacia Kal tnv nyeoia, pe tnv 10€a va nmapakivnBouv oL pabntég va Snuioupyrnoouv ta Sika

TOUG ETUXELPNHATIKA OXESLA LA TNV ETHAUON TWV KOLWWVLKWY AVOYKWV.

> Madnon Baoel diepeuvnong (Keselman, A., 2003) (Pedaste, M., et al. 2015) (de

Jong, T. 2006), n omola mepAapBAveL MIONG EVEPYNTIKN LABNON, OOV 0 POAOC TWV HaBNTWV
otn pabnolakn Stadikacio mpémel va evBappUVETAL VA KAVTE TIEPLOCOTEPEG EPWTNOELS KAL O
SAOKAAOG yla va KIVAOEL TNV TIEPLEPYELA TOUC KL VA TOUG evBappUVeL va okedtouv Babla. Me
oUTO TO €l60¢ padnong, ol 6€€L0TNTEG TOU avamtuooovTal MepAaUBAvVouV KpLTtik okEYn,
apdlopnTnon kat emiluon mpoBAnUATWY.

Oplopéveg peléteg Selyvouv OTL QUTEG OL Kalvotoueg pEBodol daivetal va eival
OTTOTEAECUATIKEG KAl 0dnyouv oe BeAtlwpéva pabnolakd amoteAéopata. ZUpdwva PE ToV
Connor, AM, et al. (2015) To KUPLO XAPOKTNPLOTIKO OAWV AUTWV TWV TIPOCEYYIOEWV Elval OTL
ETUKEVTPWVOVTAL OTOUG MaBntég, alAd oL ocuyypadeic TI¢ opilouv OTL Eekvouv amod TIG
texvoloyiec mAnpodoplwv Kat emikowvwviwy (TMNE). Ma va eival oe Béon va edapudoouv
KOLVOTOUEG Opaotnplotnte¢ HABnong oe €va TeXxvVoAoylko meplBdllov, ol ekmaldeutikol
xpetaovral ta KataAAnAa mpooovta 1oco ot TMNE 6co kot otnv matdaywylkn. H épguva
armokaAUTtel OTL N MAsoPnodia twv eknatdbevtwv STEM Bewpolv TOUG EQUTOUG TOUG OPKETA
LkavoU¢ wote va enmwdeAnbolv anod tn ouyxpovn Pnolomoinuévn taén. OL Terzieva, V., et al.,
(2020) Seixvouv OTL 0 GNUAVTLKO HEPOC TWV BOUAYOPLKWVY CXOAELWYV, OL TEXVOAOYLKOL TTOpOL Kal
T gpyaleio OMwE oL UTIOAOYLOTEG, Ta TOAupEoa, ol TpoPoAeic katl to Stadiktuo eivat Adn
ouvnBLopéva yla TNV umtodoun ¢ TaEng, aAAG dev elval TAVTO EMAPKI OE TOCOTNTA ) TEXVLKA

XOPOKTNPLOTLKA.
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AN\ OTATLOTIKA OTOLXELQ ATOKAAUTITOUV OTL AlyOTEPO amd To 1/3 twv oXoAeiwv £Xouv
QYOPAOEL APKETO TEXVOAOYLKO €EOMALOUO Ta TEAEUTALO TIEVTE XpOVLa. Q¢ EK TOUTOU, Ta TEAEUTAL
TECOEPA XPOVLA EXEL EEKLVNOEL O EMOVEEOTMALOUOG TWV alBouowVv MANPOGOPLKAG UE CUYXPOVEC
AUoeig. Etol, ol pabntég umopouv va avtiAndBolv 1o BEa TNG EMOTAUNG UE TILO EAKUOTIKO
tpomo. Ta Sedopéva delxvouv OTL N XPNON KALWVOTOUWV EPYAAEiwV €MeKTEIVETAL OAOEvVa Kall
TEPLOOOTEPO Kol €Xel Pptaoel oe uPnAotepo eminedo olokAnpwong. OAo Kol MEPLOCOTEPOL
Saokahol nén unepPaivouv Tig TUTIKEC edappoyEG TME kat mpoomabolv va xpnolomnolouv 6Ao
KOl TILO OUYKEKPLUEVEG. Kuplwg oL pabntég eival ekeivol mou Ba emwdeAnbolv amd toug
TEXVOAOYLKOUG TTOPOUG, EVW OL EKTIALOEVTIKOL Bl TIPETIEL VAL ETUTPETIOUV TNV MPOCBACN LECW TWV

ouyxpovwyv SLdakTikwv mpoaoeyyioswv (Terzieva, V., et al., 2020).

Emwokonnon

MNa va dlamotwOel n oTAcn TWV EKTTALSEUTIKWY KL TWV ELSLKWVY ATTEVAVTL OTNV ELOAYWYNH
¢ eknaibevong STEM, 1600 oTIG POUMOBECEL 000 KAl OTLG TPOTACEL, CUCTAVETAL Vo
CUUMANPwOEl pla épeuva pe 8 epwTnoelg (Mapaptnuo 2) mou oxetilovral Ye TN Xprion Twv

nopwv STEM.

Ou otoxol eivat:

> va KoBoploTtel n otAon TWV EKMALSEVUTIKWY KAl TWV EWOIKWY OIMEVAVTIL 0TNV
eknaibevon STEM.

> va aloAoynBel o pohog Twv taéswv STEM otnv €MLOTAUN.

> va Kataypadel pia aAlayrn otnv EMOTHKN KOL TNV ETOLUOTNTA TWV EKTIALSEUTIKWY

va eival kawvotopol otn dtbaokaiia STEM pe tn BonBeta twv TNE.

JTNV mMpwtn gpwinon — “floco ouyxvd xpnoluomoleite UALko rxou/Bivteo katd TN
Stbaokadia padnuatwv STEM;” oL amavtioelg Oeixvouv OtL To UAKO nYou Kal Pivteo
Xpnotpomnolouvtal Taktika otn dtdaockaAia tng eknmaidevong STEM. IxeSov oL plool and toug
OUUUETEXOVIEG OTNV €peuva TOo e€papuolouv o€ onuavtikd Babud. Movo 1o 16,7% twv
OUMMETEXOVIWV TA XPNOLUOTIOLEL TIOAU omavia 1} KaBoAou. Auto UTIoypappileL TN onpacia tng

OTITLKAG avarmapaotaong mAnpodoplwyv otn padnon STEM.
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Ewk. 2 1600 ouyva xpnoiuomnoleite UALKO nyou/Bivteo otav dibaokete padnuoata STEM;

Ao tn 6eltepn gpwtnon — “NMwg ouvNBWE POBALVETE Yl TOUG EKTTALSEVUTIKOUG TTOPOUG
STEM mou xpnolgomnoleite otnv tafn;” yivetal cadég otL n mAsoPndia twv epwtnBEVIWY
avalntouv evepyd mAnpodopie¢ oto Awadiktuo. Eival afloonueiwto otL n BonBela amnd ta
ekmaldeVTIKA WpLupata eival amoAUTWG AVEMAPKAG. ATIO TO TTOPATIAVW AMOTEAECUATA, UTTOPEL
va yivel n akolouBn mepiAnyn: Mdvo 10 5,6% TWV CUUUETEXOVIWV EVNUEPWONKE yLoL TOUG
TOpoUC Hadnong STEM péow TwV EKMOLSEUTIKWV apXWV TNG XWPOG TOuC. AuTtd Umopel va
uTtoSnNAWVEL OTL Sev TTaPEXEL OAEC OL XWPEC EMAPKELC SLaBEoioug Kal pooBAcipoug mOpouG
Héow emionuwy StavAwv. To 33,3% TwV CUUUETEXOVTWY avalnToUV eVEPYA TtNYEG LABnong STEM
oe ekmaldeUTIKA amoBetrpla Onwc to Scientix. Autd Seiyvel otL autol ot Saokadol yvwpilouv
TOUG UTIAPXOVTEG TIOPOUG Kol §EPouv MwG va toug Bpouv. To 66,7% TwV CUMUETEXOVTWV
avalntolv €evepyd OXETIKOUC TOPOUC ekuadnong oto Awadiktuo. Autd beiyvel OTL ot
ekmatdevutikol eilval mpdOupol va XpNoLUOTOooUV HLa TIOWKIALA SLaSIKTUOKWY TTIOpWV yla va
Bpouv UALKO TTOU VA ELVOLL OXETIKO LLE TO TPOYPAUHA 0TIOUSWV TOUC. To 33,3% TWV CUUUETEXOVTWVY
eyypadetal ota Kavaila evnuépwong €Ovikwv kal dteBvwy ekmatdeutikwy €pywv STEM mou
xpnuotodotouvtal and to Snuocto. Auto pmopel va umodnAwvel OtL autol ot dackaAotl
CUUMETEXOUV evepPYA otnVv ekmaldeutikn dtadikacia STEM kat mapakoAouBouUv TIG KOLVOTOWILEG
Kal TIG e§eAielg o autov Tov topEa. To 16,7% TwV CUUUETEXOVIWY gyypAdETAL OTA KOVAALL
EVNUEPWONG LOLWTIKWYV ETOLPELWV TIOU SNOCLEVOUV EKTIALOEUTIKOUG TOpoug STEM. Auto pmopet
va urmodnAwvel otL autol ol ddckaAol eival mMPOBuUUOL va XPNOLUOTIOL|GOUV TIOPOUG TIOU
TLAPAYOVTAL ATTO LOLWTIKEC ETOLPELEC, OTIWCE ETOLPELEC AOYLOULKOU 1) EKOOTEC.
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Yuvoyilovtog auTd Ta anoteAéopata, Unopet va elmwOel 0TL ot SAcKAAOL XpNOLLOTIOLOUV
Sladopeg mnyEC ya va Bpouv TnyEG padnong STEM, onwg Stadiktuakd amobetpla mopwy,
€Bvika kat Sebvn €pya kal kavaAla MANPodopLwV LOLWTIKWY ETALPELWY, aAAG SuoTuXWwG Ta

EKTIALSEVUTIKA OpU AT SV MAPEXOUV OXESOV KAVEVA LEPOC TOUG.

Kak 06WKHOBEHO Hay4YaBaTe 3a y4ebHuTe STEM pecypcu, KOWTO M3nonseaTe B Knac?
18 oTroeopa

Te ce cnogenat ot

1 (5,6%)
OEDBSDBBTBJ'IHVITE BNactv B Ma...

AKTWBHO THRCH PECYpPCH B

6 (33,3%)
¥paHunvila Ha GﬁpaSOBBTEnH u...

AKTUBHO ThpCs B Mpexara

12 (86,7%)
noaxoasAwwy y4ebHn pecypcu

ABoHupam ce 3a

6 (33,3%)
MHqJOpMHLLIﬂOHHVITE KaHanu Ha...

ABoHupam ce 3a

3 (16,7%)
WHHOPMALMOHHWTE KaHanu Ha...

0,0 25 3,0 75 10,0 12,5

Ewk. 3 MNwc¢ padaivete ouvndwc yla toug mopouc uadnong STEM rou xpnotuomoleite otnv taén;

Ztnv tpitn gpwinon tng €peuvag, To 38,9% QMAVINCE OTL XPNOLUOTIOLEL TAKTIKA
OUYKEKPLUEVO AoYLOLKO STEM otav Sidaokel padniuotoa STEM. Autd pmopel va umtoSnAwveL OTL
autot oL ekmatdeutikol elval e€okelwpévol e SladopeTikoU TUTTOUG AOYLOULKOU KoL EEPOUV TTWG
va Ta edpappolouv amoteAeocpatikd otnv  ekmadeutiky Swadikaoia. To 11,1% Twv
OUUMETEXOVTWV SeV Xpnolpomnolel kaboAou Aoylopiko STEM étav diddokel pabrnuata STEM, 1o
16,7% TWV CUUUETEXOVIWV TO XPNOLUOTOLEL TTOAU omavia, To 33,3% TwV CUUUETEXOVIWV TO
XPNOLIOTIOLEL LOVO UEPKEG dOpPEG. AUTO UTopel va eival amotédeopa tng EAAeWPnG yvwong
OXETIKA PE aUTA Ta epyaAeia, TNG avenapkoucg dlabeopudtntog moépwy A TNG EMAOYAG GAAWY

neBodwv ekmaidevong.

Konko yecto nsnonseate cneundudeH 3a STEM codTyep, korato npenofasate 8 STEM yacoseTe?
18 aTrosopa

@ Waobue

@ Muoro pagko
[onaxkene

@ Muoro vecto

@ MocrosHHo
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Ewk. 4 [1600 ouyva xpnOYUOTTOLEITE OUYKEKPLUEVO AOYLOULKO OTav SLOAOKETE puodnuata STEM;

To mapokdtw ypdadnua Selyvel TIC amavtnoelg ou delyvouv OTL N AVETAPKAG TEXVLKNA
UTIOOTAPLEN Ylo TOUG EKTIALOEUTIKOUG UIOPEL v €XEL CNUAVIIKO OVTIKTUTIO OTn XPrion tng
eknaidevong STEM. Ixedov ta Tplo TETAPTA TWV CUHUETEXOVIWV OTNV €peuva (72,2% - CUVEXWCG
n TTOAU ouxva, 27,8% - KATWG) AVTLLETWTTI{OUV TO TPOBAN A TG EAAELP NG TEXVIKAG UTTIOOTAPLENG.
AUTO umoypappilel TNV avaykn yla KatdAAnAoug TeXVIKOUC TIOPOUG KAl UTIOOTAPLEN yla TOUG

EKTIALSEVUTIKOUG YLaL TNV TAPOXH| AMOTEAECUATLKAG LaBnong STEM.

BalwweTo u3nonssaHe Ha STEM ofydyeHKne NOBAUSIHO U e OT HegocTaTb4yHa TEXHNYecKa

nopgApbIKKa 3a yyutenure?
18 oTrosopa

@ Ms06u0

@ Muoro psnko
HoHskbae

@ Muoro yecTo

@ MocrosHHo

Ewk. 5 H xprion tn¢ uadnong STEM ennpealstal amno NV oVEMAPKN TEXVIKN umootnplén twv

SaokaAwv;

OL amavtioel o aUTO TO epwtnua Oeixvouv OTL n €AAewpn TEPLEXOUEVOU OTA
BouAyapLkd UTtopel va £XEL ONUOVTIKO AVTLKTUTIO 0TN Xprion tng ekmaidsuvong STEM. OL pwool amnod
TOUC OUUUETEXOVTEC OTNnV €peuva (50% - ouveneic) SnAwaoav OTL AUTOC eival Evag MapayovTog
TIOU EMNPEALEL TLG TIPAKTLKEG LABNoNng STEM. Mdvw armd To éva TPLTO TWV CUUHETEXOVTWY (27,8%
- TOAU ouyva) e€€ppacav emiong OtL n EAewdn mepleXoUévou ota Boulyaplka emnpeAleL TOUG
S0UAeLd. AuTO umoypappilel TNV avaykn vo UTtAPXEL KATAAANAO TEPLEXOUEVO OTa BOUAYQPLKA
yla tnv eknaibevon STEM mpokelpévou va powOnBel n anoteAeopatiky pabnon o auvtoug

TOUC TOUELG.
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BalweTo u3nonasaHe Ha STEM o6yyeHue NOBAUAHO W € OT SIUNCa Ha ChAbPKAaHKEe Ha GbArapcku
e3nK?
18 oTroBopa

@ /306wo

@ MHoro pagro
OoHakbae

@ Muoro vecto

@ MNoctosHH

‘

27,8%

Ewk. 6 H xprion tn¢ eknaibevong STEM ennpealetal and tnv €AAewn mepLEXOUEVOU OTA

BouAyapika;

Mua mepiAnyn TWV AMOTEAECUATWY AUTHG TNE EPWTNONG SelXVEL OTL N TAELOVOTNTA TWV
SaokaAwv 6ev AapBavouv umootiplén amod €l8IKoUC €KTOC OXOA£iou yla va BeATLWOOUV TN
Sdaokalio Ttoug STEM. To 66,7% Twv ekmaldeuTIkKWY avedpepe OTL EAafe eAdylotn i kaBoAou
umootnpPLEn, evw povo to 27,8% £hafe kupilwg texvikn PonBela. Matdaywylky umootnplén
unédele povo 1o 5,6% twv ekmalbeutikwy. Emiong, umdpxel €va TOAU UIKPO TOOCOOTO
ekmatdevTikwy (5,5%) mou mMoAU omavia Aappdavouv texvikn 1 madaywylkn Bonbela ano
€lOlKOUC €KTOC oxoAelou. ZuvoAlkd, ta amoteAéopata Oeiyvouv €AAeuwbn umoothplEng amo

£161koU¢ yla tn BeAtiwon tng eknaidevong STEM.

o KakBa cTeneH Nofyyasate NojKpena oT eKCcnepTH U3BbH YYNNULLETO, 3a fa NofobpuTe

06yyeHueTo cu no STEM?
18 oTrosopa

@ Cnata/ Hukaxsa nogkpena

® Mpeavmto TexHruecKa NoaaPbiKKa
MpenmHo negarorkyecka noakpena

@ Texuudecka v neparoruyecka noMoL

Ewk. 7 5€ oo Baduo AauBavete urtootnpién ano e18tkouc EKTOC oxoAsiou yia va BEATIWOETE TN

uadnon oac STEM;
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Ooov apopd To EPWTNHA EAV N KALVOTOUOG Stbaokaiia STEM €xel OTikd avtiktuo otnv
npoomabela Twv padntwv va pdbouv, eploootepo amo 1o 80% Twv CUUUETEXOVTWY (61,1%
e€alpeTiKaA, 22,2% MOAU) amdvtnoav OTL UTIAPXEL TETOLOG avTikTumo . Mepinou to 17% amnavtnoe
OTL £lXE KATOLO BETIKO AVTIKTUTIO KOl KAVELG SEV amAVTNOE OTL N Kawotopog Sibaokalia STEM

elyxe moAU uikpn R kaBoAou Betikn emibpaon ota KivnTpa Twv padntwv.

Cnopeg Bac WHoBaTMBHOTO STEM npenoaasaHe (¢ M3nonssaHe Ha MKT W MHOBaTUBHM
negarorMyecku NoaxoLM1) MMa /i NoNOXMUTENHO Bb3...UTe [ja Ce CTapasT NoBeye B TOBA, KOETO yyar?
18 oTroBopa

® Buobue He

@ MHoro Manko
[onskbne

® MHoro

@ VizkniounTenHo MHoro

Ewk. 8 Kata t yvwun oac, n kaiwvotouoc Sitbaockadia STEM (ue xprion TIME kal KOUVOTOUWV
ToUSAYWYIKWY TIPOCEYYIOEWY) Exel VETIKO QVTIKTUTTO OTOUC MaONTEC mou epyalovral

okAnpotepa;

Zuvoyilovtag ta anoteAéopata ¢ pwtnong "Motevete OTL N Kalvotopog SidackaAia
STEM €xel B€TIKO QVTIKTUTIO OTNV KATAVONON TWV LaBntwv yla To Tt pabaivouv;" pmopoupe va
CUUTTEPAVOUUE OTL TO 77,7% TWV CUUUETEXOVIWV TILOTEVEL OTL N KOovotopog StbaokaAia STEM
EXEL CAUPETIKA OETIKO QVTIKTUTIO OTO VO KATAVONOOUV OL HaBNnTEC TL pabaivouv 1o eUKOAA Kot
10 22,3% Twv €pWTNOEVIWY TILOTEVEL OTL EXEL TTOAU BETIKO avtiktumo otn otaon. Kavévag amno
TOUG CUUHETEXOVTEG OEV AMAVTINOE OTL N KALVOTOUOG StdaokaAio STEM €xel kamola, TOAU HLKPA

i KaBoAou BeTikn enidpacn otnV KATAVONOoN TWV HadnTwy yla To Tt pabaivouv o eUKOAQ.
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Cnopef, Bac MHoBaTHMBHOTO STEM npenogasaHe (C nsnonasaHe Ha UKT 1 MHOBaTUBHM

negarortyecku NoAXoAMU) UMa M NOCKMUTENHO Bb3... Aa pas3bupart no-1ecHo TOBa, KOeTo HayyasaT?
18 oTroBopa

@ Buobue He

@ MHoro manko
[onakbae

@ Muoro

@ VisknioquTenHo mMHoro

Ewk. 9 Kata t yvwun oac, n kaiwvotouoc Stbaockadia STEM (ue xprion TIE kal KOUVOTOUWV
ToUSAYWYIKWY TIPOOEYYIOEWY) Exel JETIKO QVTIKTUITIO OTO VA KOTAVONOOUV ol Hadntec Tl

uadaivouv o eUkoAa;

Me QUTEG TIG QMOVTINOEL( UTMOPEL KAVEIG va VIWOEL TNV TPAYMOTIOTIK OTACN TWwV
EKMOLOEVTIKWV KAL TNV KOUPAOT) TOUC OO T LAKPOXPOVLA UTIEPBEGN YEYOVOTWV KL TUTIWV XWPIC
TIPAYMOTLK KaTtavonorn. H omttikomoinon kat n xprion tou S16aokOUEVOU UALKOU €lval EEQULPETLKA

ONMOVTLKEG YLOL TOUG ONUEPLVOUC HaBNTEG.

Me Bdon ta amoteAéopata tnG £peuvag, Unopouv va efaxBolv ta akoAouba
CUMTMEPACHATOL:

> Yrapxel au&nuévn S€opeuon yLo To UALKO TNG PUOLKAG EMLOTI NG TTOU LEAETHONKE
otav xpnoluomnoltet tn pebodohoyia STEM.

> H ouppetoxy twv pabntwv aufdvetal OTav XPNOLUOTOLEITOL KALVOTOUOG
S16aokalio STEM kal £xel e€LPETIKA DETIKO AVIIKTUTIO OTOUG HaBNnTEC.

> H éANewpn meplexopévou ota BOUAYOPLKA TIEPUTAEKEL ONUAVTILKA TNV QVATTUEN
poOnuatwy STEM yla ekmaldeuTIKOUG.

> Zuvoyilovtag ta amoteAéopata, Umopel va emwOel OtL av Kal éva onUAvVTLKO
HEPOC TWV CUMMETEXOVIWV XPNOoLUomolel Aoylopikd STEM otn StdaockaAia pabnudatwv STEM,

UTIAPXOUV aKOUn apketol dddokovteg mou Sev TO XPNOLUOTOLOUV I} TO XPNOLULOTIOLOUV TIOAU
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omavia. Auto umopel va onuaivel OtL xpelalovtal akOpn meplocotepn ekmaidevon kat mopoL yla

TV npowOnaon NG Xpnong tou Aoylopikou STEM otnv ekmatdeutikr Sladikaaoia.

MpotaceLg

Mpokeluévou va PBeAtwbBel n katdaotacn tng ekmaidbevong STEM otn Boulyapia,
TpoTElvovTal Ta akoAouba:

° BeAtiwon tn¢ Katdptiong twv ekmawdeutikwyv: H kuPBépvnon Ba mpémel va
KATAoTAOEL TNV ekmnaidevon eknadevtikwy STEM mpotepalotnta kol va SnuLoupynoel
TPWTOPOUALEC TTOU TTPpOoEAKUOUV Kal SLatnpouV KATAapTIoUEVOUC SaokdAoug STEM.

° Enevéuoelg otnv eknaidevon STEM: Auénuévn xpnuatodotnon Ba mpémel va
kateuBuvBel oe mpoypappata STEM, ocuumepllapBavopévng tng mapoxng e€omAlopou,
€pyooTtnpiwv Kat texvoloylag.

° Yuvepyaoia pe emayyeApatieg STEM: H cuvepyaoio petafl twv eviladepopévwy
HEPWV TNC ekmaibevong STEM, Twv eKMALOEVTIKWVY Kal TwV emayyeApatiwv STEM Ba npénel va
auénBel yla va mapéxel otoug padntég mAnpodopieg yla tig epapuoyég STEM o OAeg TIg
Blopnyaviec.

° Auvénpévn npooPaocn otig eukatpie¢ STEM: H kuBépvnon Ba mpénel va ebapuooeL
npwtoBouliec mou dtaodaliilovv ion mpooPacn otig eukalpieg ekmaidevong STEM yia OAeg TIg

Snuoypadkeg opadeg.

JUUMEpacua

H ekmaidevon STEM amoteAel avamoomaoto PEPOG EVOC KOLVOTOUOU EKMALSEUTLKOU
OUOTNUATOG KOL €lval amopaitntn ywa tnv €Ovik olKovoplk avamtuén kol sunuepla.
Emevélovtag otnv Katdption ekmaldevuTikwy, auvédvovtag tn xpnuatodotnon, Kablepwvovtag
OUVEPYOOLEC Kal BeAtwwvovtag tnv mpooBacn otig eukatpie¢ STEM, n Boulyapia pmopet va
BeATlwoel Ta eKMALOEUTIKA TNG amoteAéopata oto STEM Kal va TPoeToLUAoEL Eva EELOIKEVUEVO

EPYATIKO SUVOLLKO yLOL TOV ELKOOTO MPWTO ALWVAL.
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2YIXPONH ANAAYZH 2XETIKA ME TIZ MPAKTIKEZ EKMAIAEYZHZ 2THN
TOYPKIA

Mpwtn ypauun

Auth n €kBeon TMapouoldlel Pl OAOKANPWHEVN EMLOKOTNON TwV TOUpKIKWY MpwtoBouAlwy
STEM, mou cuvtaxBnke amnod pla opada epeuvntwy He e€eldikeuon otoug Topelg tng ekmaidevong STEM

Kot Twv tebiwv STEM.

Ka. Ap. Eylem BAYIR

H Eylem BAYIR epydletal w¢ KaBnyntpla oto Mavenotiuio Opdkng oto Tunua Exmaidsuong
Emotnuwy Kot we SleuBuvipla Tou THAMATOC armmo To 2015. Ta nedia tng £peuvag TG elval n ekmaideuon
STEM, n &lepeuvntikn HABNON TwV GUOKWV ETUOTNUWY, N dUON TwWV GUCLKWV EMOTNHWY, TA
EKTIALSEUTIKA TTaXVISLaL YLa TIG DUGCLKEG ETILOTAKEG, N EMOYYEALOTIKY AVATTTUEN TWV KABNynTwv GUCLIKWY
ETLOTNUWV. Exel TOANG eBVIKA KaL S1eBvn €pya, apBpa kat kedpdlata BLBALWY OXETIKA e AUTA Ta Bpata.
Yrinpée ouvtoviotpla Tou mpoypaupatog "repupa arod thv Toupkia otov koouo: Exnaibeuon STEM" mou
TPAYUATONOLNONKE He TNV umoothnpPLEn tne TOUPKIKNG YIinpeoiag Tuvepyaoiog Kat uvtoviopol - TIKA.
210 mMAaioLlo autol Tou €pyou Ttapeixe katdption STEM o€ ekMadeUTIKOUC Ao eNTA SLADOPETIKES XWPES
™G Actag kat Twv BaAkaviwv to 2018 kat to 2019 pall pe toug ouvadéddoug Tng.

KaS. Dr. Sebnem Selen ISBILIR

H Sebnem SELEN ISBILIR é\afe Ph.D. otn Bloxnueia and to Naveniotiuio @pakng kot epyaletal
oto Mavemotiuo Opakng, ZxoAn Quokwv Emotnuwy, TuRua Xnuelag amod to 1998. Epydletal wg
KaBnyntplo amd to 2019 kat StevBuvipla tou Tunuoatog Xnueiag amd to 2021. H £psuvda tng
ETILKEVTPWVETAL OTOV TIPOCSLOpLOPO avTloEelSwTIKAG dpdong, Ssutepoyeveig petaBoliteg, amopovwaon
evlUHWV KoL ovaoTtoAn eviUUwv. E8kotepa, pedetd tn ANPNn GUTIKWY EKYUALOUATWY, TOV TIPOCSLOPLOUO
™M¢ avtlofeldwTikAG Spdong oe autd ta ekyUAiopata pe Siddopeg pebodoug kot tnv avdaAluon
Seutepoyevwyv petaBoAltwy Onwe ¢patvolikég ouaieg, dAaBovoeldn, avBokuaviveg kol tavives. MNrps
UEpOG og BepeAlwdn umtootnpopeva épya Kal eMEBAEYE TECOEPLC LETOTMTUXLOKEC EPYAOLEG.

AvarnA. KaOnyntric Ap. Hiisniiye Durmaz

O Ap. Hiusniliye Durmaz, avamAnpwtng KaBnynTtng Kal EpEUVNTAC TTANPOUG ATTOoXOANONG OTO
Mavemoto Opakng, elval TabLacpévocg e TNV TpowBnaon tng ekmaidevong STEM Kot TwV KOWWVLKO-

ETLOTNMOVIKWV Bepdtwy. H €peuvd Tou emikevTpwveTal otn BeAtiwon tng ekmaideuong ot QUOLKEG
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EmiotpeG evioxUovtag TNV EMAYYEAROTIKY avamtuén twv kabnyntwv Quolkwv Emotnuwv Kat
EVOWMOTWVOVTAC KOLVOTOMEC TEXVOAOYLEC oTO UaBAMATA TOuG. AvamTtUOOEL €MIONC TIPOKTLKEG KOl
SlepeuvnTikég Spaotnplotnteg STEM ylo pabntég Snuotkol Kot yupvaoiou kat Sle€ayel mpoypappoTa
ETIAYYEALATLKAG avAmTuEng yla dackahoug. To €pyo tou Ap. Durmaz sival anapaitnto yla t BeAtiwon
NG MOoLOTNTACG TNG eKTtaldeuong STEM Kal TNV EUNMVEUCH TNG ETMOUEVNG YEVLAG ETILOTNHOVWY, HLNXAVIKWV
KOLL KOULVOTOUWV.

AvanA. KaSnyntric Dr. Hasan Ozyildinm

O Hasan Ozyilldirm amnodoitnoe and to Mavermuotiuo Awaiou, IxoArj Emotnuwv, TpApa
Xnuetag. Apol 6ibate yla Alyo oe kpatikd oxoleia, apxloe va gpyaletal otn IXoAn EMioTnUwWv Tou
Mavemiotnuiov Opakng. e autn tn SLadikooia OAOKANPWOE TIG UETATITUXLOKEG KOl SLOOKTOPLKEG TOU
OTIOUSEC OTNV OPYAVLKH XNUELD 0TO MNMAVEMLOTAULO OPAKNG. ZTIG LEAETEG QUTEC, AOXOANONKE KUPLWG UE TN
oUVOEGCN TIOAUMEPWY KOL OPYOVIKWY Hopiwv. Ao to 2002 epydletal wg €mikoupog Kabnyntng oto
MavemiotAulo Opakng, XxoAn Aywyng, Tunuo Mabnuatikwv kot Emotnuwv. Evw epyaldtav otnv
Ekmatdeutikr) 2xoAn tou Mavemiotnuiou Opakng, svdladepotav yla tThv €EwWoXoALKR Ladnon Kot tTnv
ekmaidevon STEM Kkal €Kave KATOLEG AKOONUOIKEC UEAETEC KAl TIPAKTLKEC. AapBavovtag UEPOC o€
opLopEVa TTpoypappata ekmaibeuong o eBVIKO Kot SleBvEG eminmedo yla SaokGAoug Kal pobntég STEM,
o Hasan Ozyildirim cuveyiZet akopn Tig omoud£g Tou otn xnueia kat tnv ekmaidevon.

Emk. kaOnyntpta Ap. Emrah Oguzhan Dinger

H Ap. Emrah OGUZHAN DINCER eival emikoupn kaBnyAtpla mAApouC amacydAnong oto
Mavemioto OpAKng ToU a.oXOAE(TAL EVEPYA HE TNV €pEUVA yLa TNV gvomoinon t¢ Stbaokaliag Tng
ETLOTAMNG, TWV HoOnuatikwy Kal Tng Gpuokng. H kUpla sotiaor tng givatl va fonbd toug Kabnynteg
Quolkwv Emotnuwy va evowpatwoouv pebodoloyieg Sidaokaliog Baclopéveg otnv texvohoyia ota
oxédla padnudtwy tous. Me urtdBabpo otn unxavoloyia, n Ap. OGUZHAN eivat Kahd KoTapTiopévn otn
oxeblaon kat edappoyn Spactnplotitwyv STEM KatdAANAeG yla pabntég yupuvaoiou.

Emik. KaSnyntric Dr. Sertag Arabacioglu

O Ap. Sertag Arabacioglu, emikoupog¢ kaBnyntig mMARpoug amaoXoAnong oto MAVETLOTALLO
OpAKNG, CUPUETEXEL EVEPYA 0TV TPowbnaon tng ekmaibeuong STEM péow Sladopwy EPELVNTIKWY Kol
Spaotnplotitwy poPolnc. Evag anod toug kUpLoug Topels Epeuvag Tou Ap. Arabacioglu eivat n cuveyng
ETIAYYEALATLKA avATuén twv Kabnyntwv emiotiung. Katavoel otL ot ekmaldeutikol Stadpapatifouv
KPLoLo poAo oth SLopdpdwaon TwWV OTACEWV KoL TwV eviLadEPOVIWY TWV HabnTtwv amévovtl ota Bpata
STEM. O Ap. Arabacioglu cuppetéxel emiong otnv avamtuén Spaoctnpotitwv STEM yia pabntég

SnUoTIKOU Kol yupvaciou. AUTEG oL SpooTnplOTNTEG €XOUV OXESLOOTEL yla vol £ival TIPOAKTIKES Kol
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Boolouéveg otnv £peuvo, EMITPEMOVIAC OTOUC HaBNTéG va efepeuvioouv Kol va pdabouv yla
ETILOTNLOVLKEG €VVOLEG UE SLOOKESOOTIKO Kal SLaSpaoTIKO TPOTO. EMUTAL0OV, OPYAVWVEL TIPOYPAUUOTO
EMAYYEALATIKAG QVATTUENG  YLOL  EKTTOLOEUTIKOUG, OCUUMEPAAUPBOVOUEVWY  KATOOKNVWOEWY  YLo
EKTIALSEUTIKOUG Kal SladpaoTikwy gpyactnpiwv. Ta mpoypdppota autd Sivouv T SuvatotnTa 0TOUG
EKTIALSEVUTIKOUG VA LABOUV VEEC TEXVIKEG SLOAOKAALNG KAl VA LOLPOOTOUV TIG BEATLOTEC TIPOKTLKES LLE TOUG
ouvadeldoug Tou..

H opdada pag perétnoe tig Stddopeg SL0OE0LUEG TINYEC TTANPODOPLWY YLO VO TIAPACXEL ULAL ELG
BdBog avaAuon TNG TPEXOUCAG KATAOTACNS TwV pwtoBoullwv STEM otnv Toupkia. Etal, To mpwto BAua
yla TV mpoetolpacia pog EkBeong Xwpag Toupkikwv MpwtoBouAlwv STEM ATAV O EVIOMLOUOG TWV
nnywv debopévwy. Kal amodacicape Olddopeg TMNYEG, OCUUMEPINAUBOVOUEVWY  OPYAVIOCUWY
XPNUOTOS0TOUHEVWY OO TNV KUPBEPVNON, TOVEMLOTNUIWY KOl OPYOVIOMWV TOU nyouvtaL TNG
Blopnxaviag. EmumAéov, £€XOUME OULBOUAEUTEL EPEUVNTIKEG E€PYOOIEC TIOU £XOUV ONUOOCLEUTEL Of
TEPLOSIKA TIoU €Xouv gupetnplaotel amo to Web of Science (WoS) kat tnv Tirkiye (TR), kabwg kot
UETOMTUXLAKEC Kot SLOAKTOPIKEG SlatplBéC. E€etdoape emiong epyaaotrpla dpaoctnplotntwyv STEM, onwg
QUTA TTIOU TTpaypaTonolnOnkayv o kEvtpa STEM, pouvosia emiotung kot S1adpaoTikd ekBEpata.

AvaAUoQpE yla VO EVTOTIIOOUUE TAOELG Kal HOTiRa, KaBwe Kol TPOKANOELS KOL EUKALPLEC OTLC
TOUPKIKEC TIpwWTOROUALEC STEM, avalntwvrtag Kowvd Bpata kat potifa ta dedopéva Twv teleutaiwv 5
£€TWV. H mpwtn evotnta tng €kBeong eixe otodxo vo mopExel pa Babuovounuévn TPOOTITIKY Yo ThY
gknaidevon STEM evtog tng Kowvompatiag, mapouotalovtog Lo YEVIKI TIPOCEYYLON yLa TNV ekmaideuaon
STEM kot avtikatontpilovtog TV Kotavonon tng ekmaidsvong STEM armo thn xwpo eTaipo péow pebodwv
KoL SpaoctnplotnTwy. H gUtepn evotnta mMApPEXEL Lot OAOKANPWUEVN AVAAUGH EPEUVNTIKWY eKBECEWVY,
apBpwv, SLATPPWV Kal GAAWV EMIOTNUOVIKWY KAl KOWVWVIKWY §paoTNPLOTATWY IOV OXETI{oVTaL HE TNV
eknaidevon STEM. TéAog, MOPOUGCLALETOL LA ETILOKOTINGN TWV TPOKANCEWVY KAl TWV EUKALPLWY TIOU
TePLEVOUV Ta evOLadEpOUEVA LEPN TOU €pyou. EATti{oupe OTLautn n €kBeon Ba elvat pLa TOAUTLUN TtNYN
yla 600u¢ evlladEpovtal va KATAVONCooUV TNV TPEXOUCA KATAOTAON TwV MPwToBouAlwv STEM otnv

Toupkia.

2uvroviotpla Epyou

KaB. Ap. Eylem BAYIR
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2YMXPONEZ MPQTOBOYAIEZ EKMNAIAEYZH2 STEM 2THN TOYPKIA

OepeALWBELG TINYEG Kal £BVLKO TTAQLLOLO Yo TNV KAAU YN Twv EKBECEWV XWPAS

Mo tnv evioxuon Tou €LOLKEVUMEVOU €PYATIKOU SUVOULIKOU KOL TNV TOVWON TNG OLKOVOULKAG
avamntuéng, n ekmaibevon STEM £xel avayvwplotel w¢ Kpiowo medio eotiaong. Mpokelpévou va
QUTTOKTAOOUHE HLa ELKOVA Yl TNV TPEXOUOA Kataotaon tng ekmaidevong STEM otnv Toupkia, £xoupe
OUYKEVTpWOEeL TAnpodopiec amo Siadopeg mnyeg (avatpefte otov Mivaka 1), oL onoieg mephappfavouy
avadopEég amd opyaviopoug Tou  xpnuatodotolvial amd TNV KUPBEPVNON, TIAVETILOTAMLO KOl
Blopnxavikou¢ opyaviopouc. EmutAéov, efetdoape €EOVUXLOTIKA EPEUVNTIKEG €PYACIEC TOU
dnuootevtnkayv oe meplodika mou nepllapBdavovrat oto Web of Science (WoS) kat otnv Toupkia (TR) yla
va SloKpivoupe Ta MPOTUTIAL KOl TIC TAoell otnv ekmoaibevon STEM. Exoupe emiong aflohoynoet
LETATTUXLOKEG Kal SLOAKTOPLKEG SLATPLREC YLa VO AITOKTHOOULE Hia TiLo Babld Katavonon tng £pEuvag
O£ QUTOV Tov Topéa. TéAog, avalUoape spyaotrpla dpaoctnplotntwyv STEM, omw¢ kévtpa STEM kot
Sladpaotika ekBepata kol epyaotrpla STEM og Emlotnuovikad Kévtpa kot Mouosia yla va KATovoGou e
TLC TIPOKTLKEG EUMELPIEG TTOU TIPOODEPOVTAL OTOUC MaBNTEG. ZuvOUALOVTOC OUTEC TIC SLOPOPETIKES TINYEG
6e60UEVWY, OTOXOC MOC NTAV VO TIAPEXOUUE L. OAOKANPWUEVH KaTavonon Tng ekmaideuong STEM otnv
Toupkia kot va evtomicoupe Bavoug ToUelg yia BeAtiwon.

Table 1.
Source of data for Country Report

Sources Number of
sources

Reports

Government-funded 7

University-led 2

Industry-led 2
Published Papers from Journals

WoS indexed studies from Turkey Country/Region 129

TR indexed studies from Turkey Country/Region 104
Master’s and PhD Thesis 230
STEM centers and workshops

STEM centers 13

STEM-related interactive exhibits and workshops in Science Centers and Museums 7
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EkBeoeLg mou B€touv ta Bepélia yia tnv epapuoyn kat tn dtadoon tng
npoceyylong STEM otnv Toupkia

INuepa, glval yvwaoto og GAOUG OTL N ETLOTAKN, N TEXVOAOYLA, TO LAONUOTIKA KOL N LNXOVIKA
amoTeAOUV KUPLEG OUVIOTWOEG OTNV AVATTUEN TwV XWPwV. MNa to Adyo auto, MOAAEG XWPEG emeviUoLY
otnv mpooéyylon STEM, n omola emITpENEL OTIC LEANOVTIKEG YEVIEG Vo yohouxnBouv cg autolg Toug
topeic. e autd to MAAIOLO, £XOUV TIPOETOLUAOTEL Oplopeveg ekBEoelg/éyypada amd to MEB wg to
apuodlo ipupa ya tnv ekmaidevon, Bétovrog ta Bepédla yia v edpappoyn Kal T Stadoon NG
npoogyylonc STEM otnv Toupkia. Me tig ekOeosig/éyypada mou ekmovibnkav, n ovaykalotnto TNg
ekmaidevong STEM amokaAU¢pOnKe omd TOUG EUTIELPOYVWHIOVEG, TA EKTIALOEUTIKA OpuATA KOL TOV
ETIUYELPNUATIKO KOOHO, Kal N avaykn tng Toupklag ylol aUTAV TNV TPOoEyyLon €xel TeBel otnv nuepnola
Slatagn.

Jto éyypado otpatnylknc «Vision 2023», mou ekmoviOnke to 2004, avadipbnke OtL
«Avamtuooovtag th SNUOUPYLIKOTNTA KoL T ¢povTacio Tou atdpou, TapoTNPWVTAS Kol 0ELOAOYWVTOC TLG
otoplkeg Sladopég, kabe dtopo pmopel va avamtuxBel oto uPnAdtepo eminedo ocvupwva pe Ta
XOPAKTNPLOTIKA TOU, OIEAEUBEPWHEVO ATIO XPOVIKOUG KOl XWPLKOUG TIEPLOPLOUOUGC, VA SNLLOUPYHOEL TIG
SLKEC TOU HOVASIKEG Texvoloyieg pabnong kal va avovewBel pe tnv suelifia tng aAlaync». To opapa
OTOV TOMEQ TNG EKMALSEUONG €lval «va €XOUME €val EKTIALOEUTIKO OUOTNUO TIPOCAVATOALOMEVO OTh
MaBnon kat Tov dvBpwro mou €xeL tn Suvaun va pabaively. Tautoxpova, yla va eivat Kaveig oe B€on va
KUPLOPXNOEL OTLG TeEXVOAOYLeG TOU PEANOVTOG KOL OTA ETULOTNUOVIKA Ttedia TOU UTOOTNPL{OUV QUTEG TLG
texvoloyieg, amatteital va Slabétel ekmaldeupévo avBpwrivo SUVAULKO- Kal QuTO To avBpwrmivo
SUVOUIKO TepAapPBavel TpoowTikd E&A kalL Atopa mou €Xouv AGPEL EMLOTNUOVIKN KAl HUNXOVIKA
ekmaideuon otoug mpoavadepOEVTEG ETLOTNLOVLKOUE KOL TEXVOAOYLKOUC TOUELG- EMOPEVWG, avadEpOnKe
otL mpémnel va AndBolv unopn OAa ta emimeda Tou ekMOLSEUTIKOU CUCTHUATOC TIPOKELUEVOU VO
EKTIALSEUTOUV ATOUO HE QUTA TA XAPAKTNPLOTIKA (ToupKlkd JUUPOUALO ETLOTNMOVIKNAG Kol TEXVIKNG
‘Epeuvag [TUBITAK], 2004).

To 2010, to "Eyypado Itpatnylkng yio touc AvBpwrivoug Moépoug tng EmoTAUNG Kot Tng
Texvoloylag" SnuootetOnke amd to Emotnpovikd kat Texvoloyikd Epeuvntiko 16pupa tng Toupkiag
(TUBITAK) kot auto to éyypado mep\apBAVEL TNV TPOCAVATOACUEVN OE £€pya POCORKN EMLOTAKNG KoL
teXvoloyiag oto mpoypappo oroudwy othv mpwtoPaduLa kat dsutepofabuta ekmaideuon, Sieyeipovtag
NV TEPLEPYELD KAl QUEAVOVTAC TN ONMLOUPYLKN KOL ETLXELPNMATIKY vootpomia. Exouv kaBoplotel

OTPATNYLKEG, OTWC N avgnon Tou evlladEPOVTOC YLa ETMLOTNHOVIKEG SpaOoTNPLOTNTEG PE TNV auénon
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SnUod\wv EMIOTNHOVIKWY SpaoTnploTATWY otnv mpwtoBabuta kat dsutepofabuia ekmaibevon, n
PooBnKn £pywv Kal Bgpdatwv SnUOoGIAWY EMLOTNUWY OTO TIPOYPALLA 0TIoUSWV TNG OXOANG ekmaideuong
kot n 6wadoon Slaywviopwv €pywv E&A petafld pabntwv mpwtofabutag kat Ssutepofabpiag
eknaidevong (TUBITAK, 2010).

To «Agkato Ix£610 Avamtuéng» ou dnpoaoteltnke To 2013 eMLONUAIVEL TOV EIKOOTO MPWTO ALWVA
WG TOV O ALWVA TIOU Ol XWPECG Ba Umopouv va Tapdyouv VEQ yVWon XPNOLLOTIOLWVTAS TV TTAYKOOULA
YVWOon, va HETOTPEPOUV TN YVWON OE OLKOVOULKA KOl KOWWVIKA 0dEAN, VO EVOWUOTWOOUV aUTH TN
Sladikaotia e T Texvohoyieg MANPodopLWY KOL ETIKOLVWVLWY KOL VO ULOBETACOUV HLa 0VOPWITOKEVTPLKN
ovamtuélakn TPooEyyLon, TEPA amo TV avfnon Tou KatdAAnAou avBpwrmivou Suvaplkou. I auTo TO
ox€6l0, 0 KUPLOC OKOMOC TOU €eKMALOEUTIKOU OUuOoTAHOTOG avadépetal OtL elval n ekmaidevon
TIOPOYWYLKWV KAl EUTUXLOUEVWY OTOMWV TIou €Xouv avamtlfel de€lotnteg okePng, avtiAndng kot
emiluong mpoBAnudtwy, £xouv automemoibnon kal aiobnon euBlvng, EMXELPNUATIKOTNTA KO
KOULVOTOWLO, ElvaL ETILPPETELG OTN XPHON KAL TNV TTApaywyn EMLOTAUNG Kal TexVoAoyiog, e€omAlopéva pe
TIC BAOLKEG YVWOELC Kal SeELOTNTEC TTOU amalLTel N Kowwvia tng mAnpodopiag (Yroupyeio Avantuéng [KB],
2013).

Ytnv £€kBeon pe titho "Epeuva {ATNong Kol IPOoSOKLWY yLoL EpYATIKO SUVOULKO e ekmaideuon
STEM" mou &nuocieuoe o TUvSeopog Blopnyaviag kat Emiyelprioewv tng Toupkiag (TUSIAD) to 2014,
Toviletal o kpiolog poAog TG ekmaideuong STEM oTnV OLKOVOWULKI KOl TEXVOAOYIKN aVATTUEN Twv
XWpWwv, Kot otn peMhovtikn ekmaibeuon STEM, 6nAadn oe ocuvduacpo OSladopeTtikwv KAASwWVY,
omokaAUTTeTaL OtTL Ba XpelacToUV 0To GUVOAS TOouG Hadnuévol eykédalol. AlamotwOnke OTL UTIAPXOUV
Sladopéc otn cuvelodpopd dowv amodoitnoav amnod topeic STEM kal 6cwv anodoitnoav and GAAoug
Topelg oTIg emuxelpnoelg. Q¢ amotéAdeopa tng €kBeong, SlamoTwOnKe OTL lval TTOAU ONUOVTIKO va yivouv
oL amopaitnteg UETAPPUOUICEL; OTO TPOypaupa omoudwy, ot PeBOdoug ekmaidsuong Kal otnv
KOTAPTLON TWV EKMOLSEUTIKWY, TIPOKELMEVOU va avatpadoUVv GTOpA TIOU OKEDTOVTOL SNULOUPYLKA,
KOLVOTOMQ, aVOAUTIKA Kol KPLTIKA Kal €xouv uPnAég Se€lotnteg emiluong mpoPAnuatwy, kot OTL ival
anapaitnto va emblwyxBel n avénon twv e€lotitwy STEM oe OAa ta emineda Tou €KMALOEUTIKOU
cuotnuarocg (TUSIAD, 2014).

‘Ooov adopa tnv eknaideuon STEM, to MEB cuppetéxel wg eBvikd onpueio umootrpLEng oto €pyo
Scientix (To KOWOTIKO £€pyo yla TNV ekmaideuon otig GUOLKEG emoTeC otnv Eupwrn) ou Ste€ayetal amnd
to European Schoolnet and to 2014. Y10 mAaiclo autol tou £pyou, evBappUVeTaL KoL utootnpiletal n
maveupwnaiky ouvepyaoio petall ekmodeutikwv STEM (emiotniun, TeEXVOAOYiQ, HNXOVIKN Kol

HOONUATIKA), EKTALSEVUTIKWY EPELVNTWY, UTIEUOUVWY XApagng MOALTIKNG KAl GAAWVY EMAyYEALATLWV TNG
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eknaidbevong STEM. Ztoxog Tou €pyou eivatl n Stadoon TNG XPAONG TNG TEXVOAOYLOCG KAl TWV KOAWY
TIPOKTLKWVY OTNV EKTIALSEVON OTLG PUOIKEG ETULOTAEG OTNV EUPWTN LLE TIG KOWVOTNTEG EKMTALSEUTLKWV TIOU
Snuloupyoulvral.

H npwtn €kBeon otnv Toupkia, n omoia sival pia ano Tig HeAETEG IOV TIpAYUATOTIOLRONKAY yLo
™ &uddoon tng ekmaideuong STEM ektdg MEB, elval n «EkBeon Exkmaideuong STEM Toupkiag» mou
ekmovibnke to 2015 amd to MNavemotiuio tou Aydin otnv KwvotavilvoumoAn. Xtnv €kBeon,
anokaAudOnke n avaykn yla eknaidevon STEM otnv Toupkia Kal £ylvav MTPOTACELS e TOV KaBoplopd
£VOC 061KoU xaptn yla tnv epappoyn tng (Akgindiz et al., 2015).

To "Xtpatnytko 2x€6lo 2015-2019" mou SnuoctelBnke amd to MEB to 2015, ekivnoe pe PeNETEG
yla tnv eknaidevon STEM otnv Toupkia. 2to ox€S10 avadEpeTal OTL 0TOXOC ival va avadelyBolv atoua
SNULOVPYLKA, ETILXELPNUOTIKA, KOLVOTOUQ, OVOLXTA OTNV EMLKOLVWVIO KAl Tn Habnon, He automnemnoidnon
KOlL UTEELBUVOTNTA, ATTOKTWVTOC TLE YVWOELG, TIG SEELOTNTEG, TG OTACELC KALL TLG CUUTTEPLPOPEC TTOU OTOLTEL
n €moxn. 2to ev Aoyw oX£S10, To MEB dvolée to 5popo yla TV evowuatwon Tng eknaidsvong STEM oto
EKMOLOEVUTIKO MOG oUOTNUA, TEPAAUBAVOVTAG OTPATNYLKOUG OTOXOUG TIOU QTOKAAUTTOUV ThV
avayKaloTnta TG Xprong tng ekmaideuong STEM kot £ToL ol LEAETEG yLa TV ekmaibeuon STEM ag 6An t
Xwpa €xouv emutoyuvOei (MEB, 2015).

To 2016, to MEB 8npuoocicuoe tnv €kBeon yla tnv eknaidsuon STEM, o6mou Kal ekmoviBnke éva
oX£610 6pdong mou mepAaBAVEL Ta INTALATO TTOU TIPETIEL VAL YIVOUV TIPOKELUEVOU VA EVOWUOTWOEL auTh
N T(POCEYYLON OTO TOUPKLKO EKTTALSEVTIKO oloThpa Kot vo StadoBel ag OAn tn xwpa amokaAUmTovTag T
KOTAOTOON OXETKA He Tnv ekmaideuon STEM. To ox€6lo Spdong ywa tnv ekmaidsuon STEM
SlopopdwOnke pe ta akdAouBa Brpata: 1. 16puon kévipwy eknaibeuong STEM, 2. Aieéaywyn épeuvac
vyl tnv eknaibevon STEM o€ ouvepyaoia LE T TTAVETIOTHULO OTA KEVIpa auta, 3. Katdption twv
EKTTALOEUTIKWV Yl TNV ULOTETNON TNG TPOCEYyLonG tne ekmaibevonc STEM, 4. Emikaipomoinon tou
TIPOYPAUUATOC OIoUdwV wote va neptAauBavel thv eknaidevan STEM, 5. Anutoupyio StS6aKTiKWY
neptBaidovtwy kat mapoyn ekmalSeUTIKOU UALKOU yla thv ekmaibevon STEM. H ékBeon €xel kpilolun
onuaocia ya tnv uloBétnon kat dtadoon TN MPoogyylong Tng eknaidevong STEM otn xwpa pag. Itnv
TMPAYHOTIKOTNTA, N eknaideuon STEM Eekivnoe pe to Mpoypappa Inovdwv Ouoilkwv Emotnuwy mou
SnuootevBnke and to MEB to 2018. 1o Npoypappa Inoudwv Quaolkwy Emotnwy, Eekvwvtag anod tny
4n tagn, €xel cupumepAndOel n cuvictwoa "MPOKTIKEG EMOTAKUNG, LNXOVIKAG KoL ETILXELPNUOTIKOTNTAS",
TIPOKELEVOU Ol padntég va Snuoupynoouv tn oluvdeon PeTafy UNXAVIKAC KOl ETLOTAUNG KoL va

katavornoouv tn Stemiotnuovikn aAAnAenidpacn (MEB, 2018).
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O kplolpog pohog twy nediwv STEM, avadépbnke eniong otnv €kBeon pe titho "Avaykeg STEM
otnv Toupkia npo¢ to 2023" nou eknovnOnke amo thv PwC kat tnv TUSIAD 10 2017, KOl TwV "oWwTtnpLlwyv
ovotTwy" tou 21lou awwva (Kpltikn oképn kot emiAuon MPoPANUATWY, EMXELPNUATIKOTNTA KOl
avamtuén ouvepyaciog MeTafy ouoTnUATwY Kol avBpwrnwv, n avaAnyn mnpwtoBouAlwy, n
OMOTEAECUATIKA TIPOdOPLKA KAl YPATITH EMKOWVWVIO, Ol OVAAUTIKEG S£ELOTNTEC, N CUVEXAG HABnon, n
TEPLEPYELA KOl N SNULoupylKoTNTA) Ba evioyuBel. 2tnv £kBean, TovioTtnke OTL TA BrLOTA TTOU ATaLToUVTaL
yla tnv avamtuén tng ekmnaidevong STEM kal tou epyatikol Suvopikol STEM Ba mpémel va
OVTLUETWTLOTOUV o€ eminedo €BVIKAG MOALTIKAG KAl va uTtootnpyBolv amo to Kowo, va epopUooTouy
ox£6la 6pAonc e Tn cuvepyaoia Tou Koo, TNG EKMAISEUCNG KoL TOU ETLXELPNUATIKOU KOOHOU, KAl n
npoodog Ba pEneL va TapakoAouBeital oTeva.

210 €yypado «2023 Opaua yia thv Ekmtaidevon» ou Snuoocisvos 1o MEB to 2018, oxedlaletal n
16puon epyaoctnpiwv STEM oto mAaiolo twv «Epyactnpilwv IxeSlaopuou-Asflotntwy» o€ OAa Ta CXOAsia
yla TNV avamtuén tTwv evilapepOVIWY, TwV TAAEVIWY Kol TwV LOLOCUYKPACLWY Twv Tatdlwy. Autd ta
gpyaotipla opilovtal wg «epyaotnplo. OMou oL S8paocTnPLOTNTEG OTOXEUOUV OTN METATPOTN] TNG
BewpNTIKAC YVWONG o TPAEN, O TTPOIOVTA KAl KALVOTOUEC EPeUPETELS, SivovTag Th SuvatoTNTa OTOUG
paOntég va douv Tic mMAnpodopieg mou pabaivouv oto pabnpata EMLOTAKNG, TEXVOAOYLOC, LNXOVLIKAG Kal
poBOnuatikwy we pépn evog cuvolou» (MEB, 2018). .

Ytnv "EkBeon Epyactnpiou: Evowpdtwon tng eknaideuong STEM oto nmpoypappa croudwv" mou
ekmovnOnke w¢ amotéAeopa g "Huepidag yia tnv evowudtwaon the eknaibevong STEM oto mpoypaupo
ormoudwv" ou dhoevnOnke amd to Mavemniotiuo Aydin KwvotavtivolmoAng to 2018, smonudvenkay
npoBARUATA TIOU TEBNKAV OO EKMALSEUTIKOUG, EUMELPOYVWHOVEG KOL OKASNUATKOUC OXETIKA HE TNV
EVOWUATWON TNG ekmaidevong STEM oto mpoypappa omoudwy Kot Ta mpoPAiuata xwplotnkav oe 11
Bépata. Q¢ Auon ota eéetaldpeva poPAnpata mpotadnke To OTL elval amapaitnto va KaboploTel pia
KPOTIKN €KMALSEUTIKN TOALTIKY yla Tnv ekmaidevon STEM, va mpayuotomnoinBolv §pactnplotnTeg
gualodnromnoinong, va oxedlaotel éva Mpoypappa ornoudwy Mou va €0TLAlel ot SeELOTNTEG KAl TLG
Sladkaoieg mou eival kat@AAnAeg yia tnv eknaideuon STEM, va kataptnBouv ot ekmatdeutikol mou Ba
£dapUOCOUV QUTO TO TPOYPOLLA OTLG EKTIULOEUTLKEG OXOAEC,, VO AUENBOUV OL LKAVOTNTESG TWV CNUEPLVWY
EKTIALSEUTIKWY KOl va SnpoupynBouv oL anapaitnteg GUOLKES, KOWVWVIKEG KOl SLOLKNTIKEG UTLOSOUEC YLa

v eknaidsuon STEM.
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Date

Emphasis on STEM Education in the Report

2004

2010

2013

2014

2014

Report Name Institution
Name
Vision 2023 TUBITAK
Strategy
Document
Science TUBITAK
Technology
Human
Resources
Strategy
Document
Tenth Ministry of
Development Development
Plan
Demand and TUSIAD

Expectations
Research for
STEM-
Educated
Workforce

Scientix MEB
Project

As a vision in the field of education; developing the
creativity and imagination of the individual, by
observing and evaluating individual differences, each
individual can develop himself at the highest level in
line with his characteristics; freed from the constraints
of time and space, it has created its own unique
learning technologies and has the power to renew
itself with its flexibility of change; It has been
determined to have a learning and people-oriented
education system.

Some strategies have been determined, such as adding
project-oriented Science and Technology education to
the curriculum in primary and secondary education,
increasing the interest in scientific activities, making
projects and adding popular science subjects to the
curriculum of the education faculty, and disseminating
R&D project competitions between primary and
secondary school students.

The main purpose of the education system; It is stated
that it is the training of productive and happy
individuals who have developed thinking, perception
and problem-solving skills, have self-confidence and
sense of responsibility, entrepreneurship and
innovation, are prone to the use and production of
science and technology, equipped with the basic
knowledge and skills required by the information
society.

It has been stated that it is of great importance to make
necessary reforms in the curriculum, education
methods and teacher training in order to raise
individuals who think creatively, innovatively,
analytically and critically, and have high problem-
solving skills in the education system, and it is
necessary to aim to increase STEM skills at all levels of
the education system.

The project encourages and supports Europe-wide
collaboration between STEM (science, technology,
engineering and mathematics) teachers, education
researchers, policy makers and other STEM education
professionals. The project aims to disseminate the use
of technology and good practices in science education
in Europe with the teacher communities created.
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Date Report Name Institution Emphasis on STEM Education in the Report
Name
2015 2015-2019 MEB It is stated in the plan that it is aimed to raise
Strategic Plan individuals who are entrepreneurial, innovative,
creative, open to communication and learning, self-
confident and responsible by gaining the knowledge,
skills, attitudes and behaviors required by the age.
2015 STEM IAU In the report, the need for STEM education in Turkey
Education has been revealed and suggestions have been made by
Turkey Report determining the road map for its implementation.
2016 STEM MEB The situation regarding STEM education in our country
Education has been revealed, and a STEM Education Action Plan
Report has been presented in order to integrate STEM
education into the education system in Turkey.
2017 Towards 2023  PwC & TUSIAD The critical role of STEM fields was mentioned, and it
STEM was emphasized that the steps required for the
Requirements development of STEM education and STEM workforce
in Turkey should be addressed at the national policy level and
Report supported by the public, action plans should be
implemented with the cooperation of the public,
education and business world, and progress should be
followed closely.
2018 2023 MEB It is planned to establish STEM workshops within the
Education scope of "Design-Skill Workshops" in all schools for the
Vision development of children's interests, talents and
temperaments.
2018 Integration of IAU Problems raised regarding the integration of STEM

STEM

Education into

the
Curriculum:
Workshop
Report

education into the curriculum have been identified and
solutions have been proposed for the problems
examined.
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Katdotaon tng npooeyywong STEM ota npoypdupata ortovdwv otnv Toupkia

Ye oUykplon Ue to AleBvég Mpdypauua PISA yia thv AéloAdynon twv Madntwv (Programme for
International Student Assessment - PISA) tou 2015, n Toupkia avénoe onUavtikd tTnv anddoor g Kot
OTOUG TPELG TOUELG (avayvwoTLKEG eELOTNTEC, LABNUOTIKOG 0APAPBNTIOUOG, EMLOTNHUOVIKY Ttaldeia) oTo
PISA 2018 (MEB, 2019). Noapad tnv avénon auTtr, &V KATATACOETOL APKETA PNAd. MmopoU e vo TTOUUE
OTL €lval onpavtko yla tv Toupkia va ¢tdoel oto emBupunto emninedo otig diebveig eCetaoelg PISA
vloBetwvtag TNV MPocéyylon STEM Kal EVOWUATWYOVTAG TNV OTO TIPOYPOULO CTIOUSWV.

H evowpdtwon tou STEM ota mpoypappata orioudwv o OAa ta enineda, and tnv mPooxoALkn
NALKIO. £WC TO TOVETILOTAULO, £XEL UEYOAN onuoaocia yla tn dtadoon tou STEM. Ta oAokAnpwpéva
npoypappata ortoudwv STEM Ba Swaoouv tn Suvatotnta oToug LaBnTEG va XpNoLUomololV oo Kool
Sladopetikolg KAASou¢ yla TNV emiluon MPOoBANUATWY TIOU avilpeTwrilouv otnv Kadnuepwn {wn,
ETUTPEMOVTAG TNV UAOMoOLNoN ouclaoTikAG pabnong (Aydeniz, 2017- Beane, 1995- Czerniak, Weber,
Gonzalez&Kuenzi, 1999- Cerniak, et al., 1999- Yildirnm & Altun, 2015).

ATO auth TNV anoyn, onwg yivetal katavontd anod 6ca e€nyolvTal MOPOKATW, EXOUV EEKLVIOEL
KoL cuvexilovtal ol HEAETEC YL TNV EVOWHATWON TNC TPooyylong STEM ota mpoypdppata onoudwyv o

OAEC TG eKTIALSEUTIKEG BaBuibec otnv Toupkia.

Kataotaon tng npooéyywong STEM oto MpooxoAko Mpoypappa Zrovdwv:

To TpEXoV TPOYpaUUA TIPOOXOALKNG ekmaideuong otnv Toupkia sivat to Mpdypaupa [MpooxoAiknc
Exnaibevanc 2013 mou ekmovnOnke keivn tn xpovid. Av kat Sev Sivetal apeon éudaon otnv eknaidsuon
STEM 0g auTtO TO TMPOYPOUUA, TO EMITEVYHATA KOL OL SeKTEG MOU OVAKOUV O OAOUC TOUC TOLEI(G
OVATTUENG, KUPLWE OTTOKTHOTA KAl SEIKTEC TTOU OXETI(OVTOL LE TN YVWOTLKA QVATTTUEN, UITopouv VKON
VO CUCXETLOTOUV pe tnv ekmaibeuon STEM. Exel amokaAudBel OTL Ta emitelypota oTo EKMALSEUTIKO
Mpoypoppa oxetilovral, adol mepllapBdvouv BaoIKEG LOEEC KOL £VVOLEG OXETLKEC e TNV eKmaibeuon
STEM Kkal £xouv Ta MEPLOCOTEPA ATIO TA XAPAKTNPLOTIKA TN ekmaideuong STEM (AtaDemircan, Senyurt,
& Cetin, 2017). An6 autn tv amnoyn, To mpoypappa ivatl katdAAnlo yia eknaidsuon STEM.

Elval emiong yvwoto 6tL to MEB, Ta OLWTIKA EKTTALSEUTIKA LEPU LOTAL KOLL TO TIAVETILOTHLLLOL KOLL OL
MKO ulomoloUv ekmalSeUTIKEG SpaoTNPLOTNTEG, €KBECELS, SLOYWVIOUOUC, OVATITUEN TIPOYPAUUATWY
OToUSWV KoL paoTnpLOTNTEG EPapPOYG OXETLKA E TNV TIpocEyyLlon STEM otnv mpooxoAikn eknaideuon
otnv Toupkia (Polat and Bardak, 2019).
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Oplopéva maverniotuia otnv Toupkia (6mwg to METU, to YTU, To Bahgesehir) opyavwvouv
KOTaptioeLg yta SaokaAoug mpooXoAkn G nAtkiag, onwe to STEM Workshop, to STEM Trainer's Education
Program, to Early Childhood STEM Education, kal otoxeUouv otnv sualodntomnoinon twv dackaAwy

T(POCXOALKNG NALKLOG KOL OTN YVWON OXETLKA LE TIC TIPAKTLKEC.

Kataotaon tng npooéyylong STEM oto Npodypappa Zrnouvdwv MNpwrtofadbuiag Eknaibevong:

OL KOVOVLOUOL OXETIKA PE TNV EVOWUATWON TN TPpoagyylong STEM ota mpoypappata oroudwv
otnv Toupkia eivat Ldlaitepa EVIUTIWGOLAKOL 0TO TPOYPAUUA OTIOUSWY TWV GUOLKWVY ETILOTNUWV.

Av kal &gv ovopaletal mpoogyyion STEM oto Mpoypappa Imouvdwv Emtotiung kat TexvoAoylag
mou ekmovnBnke otnv Toupkia to 2005, n Umapén Bepdtwv OMwE «Ixéon Emotung - Texvoloyiag -
Kowwviag - MeptBarrovtogr», «Kukhog Texvoloyikol XxeSlaopol Kot ETiyxelpnuatikotnto» pnopet va
BewpnBel we apyn ya tnv edbappoyn Tne mpooeyylong STEM.

Ytnv «EkBeon ywa tnv Ekmaibeuon STEM» mou ekmovnOnke and to MEB to 2016, toviotnke n
avaykolotnta tng eknaidsuong STEM oto mpdypoppa ormoudwy Katl auth n £éudacn nep\nddnke otnv
£€kBeon w¢ e€ng: To e€etactikd clotnua Ba mpémel va dtapopdwbel avaldywe Kal va ToVIeToUv oL
6e€lotnteg uPnAol emumédou Twv pabntwv, OMwe N UTIOBOAR €PWTNOEWY, N €Peuva, n avamtuén
TpoioVTwWY Kal n edpelpeon. Ta EMOTNUOVIKA EpyacThipla ota oxoAeia Ba mpémnel va avadlopyavwbouy
Kol va mapeyovral cupdwva pe tnv eknaibevon STEM." (MEB, 2016). 2t aiBouoeg didaokahiag, ot
edappoyég STEM cupmephndBnkav wg teAeutaia evotnta, pe tnv ovopaocia "Edappoopévn Emotipn”,
OUVOOEUOUEVEG MO TA EMITEUYMOTA TIOU QVILOTOLKOUV ota PBruata tng Stadlkaciag oxedloopou
HNXQVLKAG.

Me tnVv evnuépwaon mou €yve oto Mpoypappa Zrnoudwv Quotkwy Emotnuwv to 2018, davnke otL
n mnpoogéyylon STEM uwoBetnBnke moapouoidlovtag TG «/IpakTikéc Emiotiung, Mnyavikic Ko
ETiyelpnUatikotnTac» vol KAAUTITOUV OAEG TLG EVOTNTEG, OV Kal TO Ovopa «STEM» &gv SnAwOnke pe
cadnvela. EmumAéov, n e€Rynon oxeTka e TV ebapuoyn TN mpooéyylong STEM oto mpoypappa £XEL WG
g€nc: «Xto mhaiolo twv Edappoywy EmtotAung, Mnxaviknc Kot EMXElpnUATIKOTNTOC OTO TTPOYPOULO,
TPpWTA amo OAa, ol paOnNTEG avap£veTal va opioouy pLa Kabnuepvr avaykn i mpoBAnua mou oxetiletal
pE Ta Bépata mou KaAUTITovToL OTLG evotnTeC. Eival emtBupnto to mpoBAnpa va otoxelel otn BeAtiwon
TWV €PYOAELWY, TWV QVTIKEWWEVWV | TWV CUCTNUATWY TIOU XPNOLUOTOOUVTOL 1] CUVAVTWVTIAL OTnV
KaBnuepwvn Lwr). EmutAéov, ta mpoBARpata Ba mPEMeL va avTleTwti{ovtal Ke KpLthpla UALKOU, XpOvou
Kol KOoTouG. Katd tnv enihuon tou mpoPAnpaTog, oL HabnTtég ouykpivouv eVOAAOKTIKEG AUOELG Kol
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EMAEYOUV TNV KATAAMNAN ota mAaiola autwv Twv Kpltnplwv. Xxedialovtag tnv emAeyUevn Alan,
OVOUEVETAL VO TTAPOUCLACOUV TIPOIOV 0TO eNMOpEVO oTddlo. H dtadikaoia oxeSlacpou Kot mapaywyng Tou
TPOLOVTOG TPOYLATOTOLELTOL OTO OXOALKO TtepIBAAAov. Ol paBnNTEG AVOUEVETAL VO KAVOUV TIELPAOTA
KOTA TN $pAon avamtuéng Tou PoiovTog, va Kataypdouv Ta OLOTIKA KoL TTOOOTLKA deSopéva TTou £XouV
AQBEL WG ATMOTEAECHA AUTWVY TWV SOKLUWYV Kal va T a€LOAOYGOUV LE TNV LKAVOTNTA Toug va Stapfalouy
1 va dnuoupyolv ypadnuata. Toug {nTeltal vo SNELOUPYHOOUV CTPATNYLKEG KOL VA XPNOLLOTIOLC0oUY
gpyoleia mpowbNONG yla TNV €Umopiol TOU TPOIOVTOG TPOKELUEVOU VA OVATITUEOUV ETILXELPNATIKEG
Se€lotntec. MNa mapadelypa, oL LabNTEG UopolV va eTOLLAcOoUV Sladnpioslg os epnuepldeg, Aladiktuo,

tnAedpaon 1 va yuploouv Talvieg pikpol HAKOUG yLa ipowBnTtikolG okomougy». (MEB 2018).

Katdotaon tng npoagyylong STEM oto Mpdypappa Zriouvdwv tng Aeutepofaduiag Exknaidevong:

Av kal n mpooéyylon STEM Sev avadépetal KaBOAOU OTA EKTTAUSEUTIKA TIPOYPAUUOTO TWV
padnuatwv STEM (Quoikn, Xnuela, BloAoyia, MaBnuatikd kat Emiotrpn YroAoylotwy), £xeL StamiotwOel
OTL oL &dappoyec tng Tmpooeyylonc STEM eite &ev mepllapBavovtal ot mpounBeleg eite

nephappavovral eAdxlota (Karabolat, Atici & Tafl, 2021; curriculum.meb.gov.tr).

Kataotaon oto MNpdypappa Zrovdwv tou MNavermotnuakng/Tpitofaduac Eknaidsvonc:

H unootrptén kat n cupBoAn Twv mavemotnuiwv tng Toupkiag otnv epappoyr] TNG MPOCEYYLONG
STEM é€xeL au&nBel ta teAeutaia xpovia. Ito mMAAlolo auto, Ta maveriothpa Sie€ayouv Sladopeg
SpaoTNPLOTNTEG, OTIWG N SLOPyAVWON EKTIALOEVCEWVY EKTIALSEUTWY HECW €PAPUOYWY KAL EPEUVNTIKWV
KEVIPWY, N EVOWHATWON UTTOXPEWTIKWY N TIPOLPETIKWY pHabnudtwyv STEM ota mpoypdppata omoudwv
Toug, N Slopydvwaon cupmoociwy, cuvebplwv Kal gpyactnpiwv, Kabwg kot n avaAnyn mowkilwv
ETILOTNHOVIKWV LEAETWV Kal £pywv (MEB, 2016). OL cUVSEGHOL TTOU TTAPEXOVTOL TAPAKATW TIPOCPEPOUV

0€LOONUEIWTEC TEPUTTWOELS AUTWV TWV SpACTNPLOTATWVY:

° 40 AeBveg Juvédplo Ekmaidevong STEM: https://www.stempd.net/
° Epyaotrplo Hacettepe STEM & Maker: https://hstem.hacettepe.edu.tr
° Kévtpo Emotnuovikng Texvoloyiog Mnyavikng kat MaBnuoatikng Exkmnaideuong

(BILTEMM): https://biltemm.metu.edu.tr/tr

° MNaveruotiuo Mugla Sitki Kogman, Kévtpo Epeuvag & Edappoywv EmMoTnuovikng

Exnaidevong: https://mubem.mu.edu.tr/tr
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ISlaitepa oL eKTTALOEUTIKEG OXOAEG KOTEXOUV ONUOVTLKA B€on emeldn kataptilouv eKMALSEUTIKOUG
miou Ba edapuodoouv TNV Pocsyyilon STEM Kkal ol ekmaldeuTIkol TTou givat uteUBuvoL yLa TV Epopuoyn
NG KAtdptong mpoogyylong STEM mapéxouv akadnuaiky umootnplen HEéow ev8oUTNPECLAKNAG
katdptiong. Eival amoAutwe amapaitnto va cupnepAndBolv pabnuata ota mpoypdplata onoudwy
TWV EKTIUSEUTIKWV OXOoAWV Tou Ba emtpéPouv otoug umoPrdloug KMALSEUTIKOUC VO KATAPTLOTOUV
WOTE va £XOUV YVWOELG eSOV OXETIKEG Pe To STEM, ywoelg ekmaideuong mediov Kol KAVOTNTEG
edappoyng STEM.

Jtnv Toupkia, TO TIPOTITUXLOKA TIPOYPAUMOTA OMOUSWY TWV EKMALSEUTIKWY OXOAWVY
gevnuepwOnkav to 2018 kot otav e€etalovrol Ta OVOUOTA KOl Ta TEPLEXOUEVA TWV HoBnudtwv ota
TIPOTITUXLOKA TIPOYPAUUATO KATAPTLONG EKTIALSEUTIKWY TIou oxetilovtal Ye media STEM (ALSakTikn Twv
Quolkwv Emotnuwy, ASaKTIKA Twv Mabnuatikwv ANUoTikoU, ABOKTIKA TwV YMOAOYLOTWVY Kol Twv
Ekmatdeutikwv Texvoloywwy, Atdaktikn thg Duaotkng, ASakTikn g Xnueiag, Adaktiki tng Bloloylag),
Slamiotwvetal OTL Sev uMAapyouV pabnipata mou va oxetilovtal Pe thv apeon ekmaidevon STEM ota
npoypappata autd (Turk, 2019; yok.gov.tr). Qotdoo, £xel SlamiotwOel OTL oTA MPOYPAUUATO OTIOUSWV
TWV TUNUATWV ASakTikig Quotkwy Emtotnuwy kot Mabnuatikwy Mpwtofabuiag Ekmaideuong, umapxet
HABOnua yla tTn oUVEEON TOU TOPEN TOU TUNUOTOG He GAAOUC TopElg (AlaBepatikr Aldaktiki Twv Quotkwy
Emotnuwy, xéon otn Adaktiki twv Mabnuatikwy). Ouwg, ta padnuoata outd sival Bswpntikd
poonuata 2 A 3 wpwv.

Elvat yvwotd ot 8ev é€xouv SnuoupynBel TMPOMTUXLOKA 1 METOMTUXLOKA EKMOLSEUTIKA
npoypappata STEM oe kapia ekmotdeutikn oxohn otnv Toupkia (Colakoglu & Glinay Gokben, 2017).

H kotdotaon autr) amokKaAUTITEL TNV avaykodTtnTa ThS Snptoupyiog pabnudtwy mou oxetilovrol
Queoa pe tnv ekmaidevon STEM kot meplhapfavouv £hOpUOYEC OTA TIPOTTUXLOKA TIPOYypPAUpaT
OTIOUSWV TWV EKMTALSEUTIKWY OXOAWV, KABWE KOL 0T LETOTTTUXLOKA TIPOYPAULATO EKTTALOEVCNC, KAL TOU

OXEOLOOOU TIPOYPAUUATWY GTIOUSWV YLO T LaBRLOTA QUTA.
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Epguvntikeg mpwrtoPoulieg teAeutaiag texvohoyiag oto Web of Science
(WoS) kat TR-Indexed Papers

TNV availuon autn, e€etdoape 226 apBpa yla tnv eknaidevon STEM mou ATAV KOTOXWPNUEVECS
oto WoS kalL oto TR. Ta kputipla gfaywyng pog mepllauBavav tnv avalitnon dapBpwv mou
TIPAYLLATOTOLNONKAV OE TOUPKLKA TIAVETILOTH LA, OXOAEla Kol AAAa I6pUpaTa. ZUAAEEaE OAO TOL OXETIKA
apBpa mou oxetilovral HE TIG TAOELC TNG ekmaibeuong STEM otnv Toupkia amo TI¢ TNYEG UE EVPETHPLA
WoS kat TR, wote va Stacdalicovpe otL Ta Sedopéva NTav oOAOKANPpWHEVA Kal TIEPLEKTIKA. AN Ttedia
QTOKAELOTNKAV. TN CUVEXELQ, OPYAVWOALE Ta ApBpa Tou SUAAEEQE SNULOUPYWVTAG £VA UTIOAOYLOTIKO
dUMoO N po Baon S£SOUEVWV TIOU TIEPLEIXE ONUOVTIKEG AETITOUEPELEG OMWG O TITAOG, O OKOTOG, OL
peBoboAoyieg, oL CUUMETEXOVTIEG Kol TO amoteAéopata kabe epyaociag. Autd To PAua pmopsl va
amattovos  kaboplopd kot popdomoinon twv Sedopévwv ya vo  Slaodoiiotel n  ocuvoxn.
MpayUOTOTOL|CAUE EMIONG TOUC QMOPAITNTOUC HETAOXNUATIOHOUG YL TV Tumomoinon tng Soung
kwdomoinong. MNa tnv avaluon Twv dedouévwy, evtomioape PotiBa, TAOELS KoL OXECELG LETALY TWV
apBpwv. Autd mepteAappave tn cuvoPn Twv PAcKWVY EVPNUATWY KABE dpBpou Kol TNV Katnyoplomnoinon
TOUG Ot OXETLKOUC KwOLKOUC f Katnyopies. To IxAua 1 ocuvoyilel tic mnyég Se6oUEVWV KAl TOUG

CUMMETEXOVTEC oTa Snpoaoteupéva apBpa mou avaluBnkav otnv eBvikr £€kBeaon.
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Participant/data source-based categorization of examined publications
from two indexes

Web of Science Indexed Papers TR Indexed Papers

I

Preschool Student

Elemantary School Student
Middle School Student
Gifted/Talented Student

High School Student
Candidate/Preservice Teachers
Inservice Teachers

Published Papers for Review Studies

Books and Curriculums for Qualitative Analysis 7

Stakeholders (Families, Researchers ext.) I 2 I 1

Note. The International Standard Classification of Education (ISCED) system, recognized by the United Nations Educational,
Scientific, and Cultural Organization (UNESCO), classifies education as preschool, elementary, middle, and high school students,
which are used to categorize different school levels in studies. It is important to consider that a study may involve multiple
groups of participants.

Figure 1.
Sources of Data & Participants of Published Papers Analyzed in Country Report

To IxAua 2 amelkovilel ta apBpa mou avaluBnkav Kot TG avtiotolyeg uebodoloyieg Toug mou
gUpETNPLAOTNKAY.

Methodology-based categorization of examined publications
from two indexes

Web of Science Indexed Papers TR Indexed Papers

Qualitative methodologies

Quantitative methodologies _

Mixed Methodologies

Figure 2.
Methodologies of Published Papers Analyzed in Country Report

H peAétn cupmephappave 51adopeC OUASEC CUUUETEXOVTWY, CUUTEPIAAUBOVOUEVWY HaBnTwV
KoL kaBnyntwy, kot avéluoe 226 apbpa pe supetiplo ota WoS kat TR, ou Slepelivnoay TIg TAOELG TNG

eknaidevong STEM otnv Toupkia. Ta eupfuata, Tou mapouotalovial HEcw TiEpLlYpad KWV HOTIRwY yLa
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KaBe opdda ouppetexovtwy, mpoodépouv TAnpodopieg yla TG OSLAPOPETIKEC TPOOeyyloel TG

eknaidbevong STEM otn xwpa.

EpeuvnTIKEG TAOELS KL TPOTUTIO TIOU a.pOPOUV T CUUUETOX HaOnTwy: AstypatoAnyia and
vnriaywyeia, SNUOTIKA, yupvaoLa Kot AUKELL

MEeAETEC e LadnTEC MPOOTYOALKNC NALKIQG:

JUpudwva PE TIG OUYXPOVEG UEAETEC, N TpwLUn £€kBeon oe Spaotnplotnteg STEM umopsl va
BonBnoet ta matdid va avantuéouv eviladEpov yla TNV EMLOTAHKN, TNV TEXVOAOYLQ, TN LNXOVIKN KOl T
HOONUATIKA, N omoia Umopel va Ta eunveloel val akoAouBroouv otadlodpopia oe aUTOUG TOUC TOUELS
oTo péNoV Kal va ta Bonbrioet va avamtuouv KaAUTEPN KATAVONGON TWV EVVOLWY TNG LNXavikig (Akpinar
& Akgunduz, 2022). Emtiong, ot paotnpdtnteg STEM cuyva meplapBavouv emiluon mpofAnudtwy, n
omola prnopet va BonBroetl ta maldtd mpooxoAkng nAkiag va avamtuéouv §e€LOTNTEC KPLTIKNAG OKEYNG
Kall va LaBouv we va ipooeyyilouv TIg TPOKANGCELG UE AOYLKO KAl CUCTNUOTIKO TpOTto (Bapoglu Dimenci
et al, 2021; Malcok & Ceylan, 2022). EmutAéov, ot &paoctnplotnteg STEM pmopolv emiong va
evBappUVOULV TN SNULOUPYLKOTNTA KaL TNV KOVoTouia, KaBwg ta matdild e€epeuvolv SLadopeTikeG AUOELG
og TPOPANHATA Kol XPNOLLOTIOLOUV TN davtacia Toug yla va oXeSLAo0UV Kal VO KOTOOKEUAOOUV
npaypota (Uret & Ceylan, 2021). Etol, ol peléteg tovilouv tn onuoocia NG EVOWUATWONG TNG
oxedlaotikng okéPNG otnv ekmaibevon STEM ylo maldld mpooyoAlkng nNALKIag yla Tnv TOVWon tng
avamntuéng tng 21ng de€lotnteg awwva (Yalcin, 2022).

OL PEAETEG TTAPEXOUV €MIONG KAAUTEPN KOTOVONON TWV TIPOOTITIKWY KAl TWV EUMELPLWV TWV
TALSLWV TPOOXOAKN G NALKIaG. Ma mapddelypa, LEAETEG €xouV TOVIOEL TN onuacia Tng Katavonong Twv
amoPewV KAl TwV OUVAVINOEWV TwV TASLWWV TIPOCYXOALKNG NALKIOG OXeTIKA He epyaocieq STEM
TIPOOOVOTOALOUEVEG OTOV OXESLOOMUO TNG HNXOVLIKAG OXETIKA HE TG €VVOLEG TNG EMLOTAMNG, OMWCG
Suvapelg, awwpnon/BuBon (Ata-Akturk, 2023), kaBwWG KaL ELKOVEG UNXOVIKWV Kot nxavikng (Ata-Akturk
& Demircan, 2022). EmumtA£ov, ol ekmalSEUTLKOL KAl OL EPEVVNTEG £XOUV AVEDEPQAV TLG TTAPATNPHOELG TOUG
ond OUYKEKPLUEVEG Spaoctnplotnteg STEM e 1o OAOKANPWUEVO TPOMO, cupmeplapBavopévng,
£VOELKTLKA, TN HETOPOPAS auywy Xwpic omaotpo (Ultay & Aktas, 2020), TNG «XWPEOG TWV LNXOVAULATWY»
(realm of machinery) (Abanoz & Yabas, 2022) kot Twv §paoTtnPLOTATWY MTPOYPOUUATIOHOU KOL POUTTOTIKAG

“Makey-Makey” (Tanik Onal & Saylan Kirmizigul, 2022).

MeAEtec ue padntég dnuotikou:
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‘Exouv Oie€axBel apketég HeEAETEG 0 paONTEC dnpoTikol oXoAeiou, mapexovtog SLadOpETIKA
gpeuvNTIKA amoteAéopata. MNa napadeypa, ot Akar kat Yadigaroglu (2021), ot Bircan kau Calisici (2022),
ol Yetkin and Akuzim (2022) oL Pekmez et al. (2018) emikevipwBnKav OTOV QVTIKTUMO TwWV
6paotnplottwv STEM otn otdon twv pabntwv amévavil oto STEM, TIC OXeTIKEG S€LOTNTEG KOl T
okadnuaika emtevypata. EmutAéov, ol Cetin et al., (2020) Siepevvnoayv TIG TIPOTLUNOELS TWV HLKPWY
naldlwy ya dpactnplotnteg STEM pe Bdaon to GUAO, evw pla AAAN opdda peAeTwV e€€taoce TN
SNULoOUPYLKOTNTA, TIG ETAOYEG otadlodpopiag Kot Ti¢ avtiARPEeLg Twy padntwy yia punxovikolg Kot
unxavikn, 6rwg ot Azgin and Senler (2019), Cil kot Ozlen (2019) ko Giilhan kat Sahin (2018). Ot Sisman
et al. (2021) Siepelvnoav TNV QIMOTEAECHATIKOTNTO TNG €KMOLSEUONG OTN POUMOTIKA OTN XWPLKN
LKAVOTNTOA KOL TN 0TAON TwV IodLwv amévavtl oto STEM kal emiong e€etaotnkayv Stadopes mpooeyyioeLg,
ouunep\apBavoUEVWY TwV EWOXOALKWV epyaotnpiwv STEM (Timur et al., 2020), Twv SpactnplotTwy
STEM oe pabnuata eAevbepng dpaoctnpiotntac (Yaslik & Akcay, 2022), dpaoctnpiotnteg STEM mou
Baoilovtal og Bropupntiopd (Savran Gencer et al., 2020), NMpoogyyiwon Ethno-STEM (Basaran & Erol,
2023) kat atedntikn otn puon pEcw tng eknaidevong STEM kot STEAM (Reffiane et al., 2021), oL omoieg

OAeg amevuBuvovtav o padntég SnuoTikoU.

MeAétec ue pavntéc Nrvuvaciou:

Me tnv avdluon Twv HEAETWV UG MAvw oto STEM mou mpaypatononkav pe pobntég
yupvaciou otnv Toupkia, yilvetalr mpodaveég otL Sladopeg Spaotnplotnteg Ba pmopovoav va
UTtOKWViooUV TNV eknaidevon STEM pe Stadopoug Tpomout. MNa napddeyua, ol dpactnplotnteg STEM
OTO OXOAELQL ETUTPEMOUV OTOUC HABNTEG VAL avamTtU§ouV pLa OELPA OO AMOYELG KOl OTACELG OIEVAVTL
OTNV EMLOTA N, TV TEXVOAOYia, TN KNXovIKn Kot ta padnpatikda (Akcapinar & Cosgun, 2019; Ayaz et al.,
2020- Aydin & Karsli, 2019- Ceylan & Karahan, 2021- Donmez, 2020- Ertem Akbas et al., 2019 Piskin Tung
& Gundogdu, 2022). Juppetéyovrag os dpaoctnplotntec STEM, ol pabntég pmopoulv vo avamti{ouv
BaBUtepo evbladépov Kat katoavonon twv mediwv STEM kal YmopoUv va €UMVEUCTOUV yla va
ocuveyioouv mepaltépw omoudég os autolg Toug Topeig (Dedeturk et al., 2021- Higde & Aktamis, 2022-
Ozcan & Koca, 2019- Tozlu et al., 2019). Autéc oL Spaotnpldtnteg cuxva nepAopBdavouy padnon pe Bdon
™V £peuva Kal emiAuon mPoPANUATWY, TTOU HUopouv va Bondrioouv otnv olkoSOUNon KPLTIKAG OKEYNC
Kat avaluTikwy de€lotitwy (Bahsi & Acikgil Firat, 2020- Celik, 2022- Gllen & Yaman, 2018- Higde &
Aktamis, 2022- Nagag¢ & Kalayci, 2021).
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ErumAéov, ol peléteg eknaidevong STEM nou Baciovtal oto oxedlacpo Sdivouv éudacn otn
xpnon Stadikactwv oxedlacpol ylo TNV avantuén AVcewv o€ TPOPBARUATA TOU TTPAYUATIKOU KOGUOU.
JUMHETEXOVTAG O€ SpaoTNPLOTNTEG OXESLOOHOU, OL LABNTEC UITOPOUV VA avVanTUEoUV S£§LOTNTEG KPLTLKNG
oKEPNG KAl SNULOUPYIKOTNTOG, EMLXELPNUOATIKOTNTA Kol ETAOYEG oTtadlodpopiog Kot evéladEpovtog
(Delen & Sen, 2023- Gencer & Dogan, 2020- Kirkic & Uludag, 2021- Meral & Altun Yalgin,2022- Sarigil &
Cinar, 2021- Savran Gencer & Dogan2020- Yazici et al., 2022). H xprjon texvoloyiag Kat epyaleiwv Omwg
Ol TPLOSLAOCTATOL EKTUNMWTEG UmopoUVv va Ponbrnoouv oto va yivel n dladikaoia oxedlaopol Kot
HNXQWVLKAC TILO EAKUOTLKN KOl TTIPOoBACLUn otoug pabntég (Sen et al., 2020). EmutAéov, oL 6paoTnpLOTNTES
STEM MpOocaVvOaTOALOUEVEG OTN KUNXOVLKA ETILTPEMOUV EMIONG OTOUC HABNTEG va €EEPEVVIIOOUV EVVOLEG
TIoU oxetilovtal UE TNV OPXLTEKTOVLKNA, TN HNXovoAoyia Kal tnv nAektpoloyikn pnxovikr (Aydogan &
Cakiroglu, 2022- Johnston et al.,, 2019). JUUUETEXOVTOC O SPAOTNPLOTNTEG MNXOVIKAG, OL HaBNTEG
YUMVOOLOU pTtopouyv va avamtuéouv 8e€l0tnTeg otnv emihucn MPOoBANUATWY, KPLTLKA KoL UTIOAOYLOTLKH
okéPn kot dnuioupykotnta (Ergun & Balcin, 2019 Ince & Koc, 2021). Autég ol deflotnteg elval
amopaitnteg ywo evéladépov oe moAoUG Ttopelc STEM, cupmeplAapuBavopévng tng HNXOVIKNAG, TNG
OPXLTEKTOVLKAG KOLL TNG KATAoKEUaoTIKNG (Balcin & Ergun, 2019- Ozkul & Ozden, 2020).

OL otOUBEG OTN POUTIOTLKA, KABWE KoL N EKMAISEVON KWSLKOTIOINONE KAl TIPOYPOAUUOATLOUOU
TIAPEXOUV TIPOKTIKEG €UKOLPleEC pABNONG oTtoug HaBONTEC va eEEPEUVOOUV EVVOLEG WNXOVLKAC KoL
npoypoppatiopol (Akkas et al., 2020- Cakir & Guven, 2019- Korkmaz et al., 2019). Juppetéxovtag os
6paoTNPLOTNTEG POUTIOTIKAG STEM, oL padntég pmopolv va avamtu§ouv S£§LOTNTEG otV avAamnTuén
KWSWKA, TN MAXovoloyiot Kal thv NAekTpovikh, KaOw¢ Kot avtiAnyn, SnpioupylkotnTta Ko
ocupnepldopég (Adsay et al., 2020- Bolath & Korucu, 2018- Guven et al., 2022- Kutlu & Bakirci, 2022 Ucgul
& Altiok, 2022). Autég ot 6£€LdTNTEC €lval amopaitnTeg yla TNV avantuén evoladEpovtog o TTOAAEG
otadlodpopieg Baoel tou STEM, ocuumeplAapBavopuévng TNG POUTIOTIKNG, TOU QUTOUATIOMOU Kol TWV
Kataokeuwv. EMmAgov, oL dpactnplotnteg oxediacpol STEM nou Baciovral os moyvidia pe pabntég
yupvaociou Ba pmopovoav va Bonbroouv otnv avamtuén tou evOladEPOVTOG yla TNV ETILOTHMN TWV
UTTOAOYLOTWY Kol Tov Tipoypappatiopd (Cakir et al., 2021). Me tnv evaocxoAnon pe to oxedSlaoud
TALLXVLOLWV, OL LaBNnTEG Ba umopoucay va avantu§ouv SELOTNTEG 0TV avAanTtuén Kwdika, Tnv aprRynon,
TNV oMtk oxediaon Kal emiong BabUtepn Katavonon oe Opara emotiung (Hacioglu & Donmez Usta,
2020). Autég ot Se€lotnteg eival amapaitnteg ywo moANG medio STEM, cupmeptAappavopévng tng
OVATTUENG TTOUXVLIOLWY, TNG ELKOVIKAG TIPAYLOTIKOTNTAS KoL TNG YPADLOTIKAG.

O teptBardoviikég SpaoctnpLotnteg mou Bacifovral oto STEM prnopouv va Bondricouv otnv

npowBnon tou evdladépovtog yla TV TePIBAANOVTIKA EMLOTAKN KoL TV asldopio. TUPUETEXOVTOG OF
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QUTEG TIC SpaOTNPLOTNTEC, OL HaBnTég pmopolv va avantuéouv deflotnteg otn BloAoyia, Tn XNUela Kat
v meptBarovtikr punxaviky (Erkol et al., 2022- Oztiirk&Ozdemir, 2020+ Uslu & Yaman, 2021). Ot
6paoTNPLOTNTEG PBLOMIKNONG ETITPEMOUV OTOUG HaBNTEC va e€epeuvooUY TTWE T GUCIKA CUCTAUAT
UTOPOUV VA EUMVEVCOUV UNXAVIKEG AUOELG 0€ TTPOPBARUATA TOU TIpayHATIKoU Koopou (Canbazoglu Bilici
et al., 2021- Gencer et al., 2020). EmutA£0v, oL OTIOUSEG KOl TA TtpOoypPApLaTa ekaidsuong STEM €KTOG
oXoAeiou TapEXOLV euKalpieg oToug pabntég va eéepeuvnoouy media STEM ekTOC TNG MOPASOCLAKNG
UANG TNC TAENG. AUTA TA TIPOYPAUUOTA, OTIWG OL KOTOLOKNVWOELG POUTIOTLKAG, LITOPOUV Vo IpoodEpouy
TIPAKTLKEG SpaAOTNPLOTNTEG BacLlopEVeG o €pya Tou evBappuvouv To evlladépov Kal tn déoueuon oe
topeic STEM (Ucgul & Altiok, 2022). Me tnv eknaidsvon STEM ektog oXoAeiou, QUTA T TPOYPAOTA
umopouv va PBondriocouv otnv Tpowbnon Tou evdladépovtog ylo otadlodpopia, KivnTpa Kot
HETAYVWOTLKA evaoBntonoinon (Baran et al., 2019- Cevik & Abdioglu, 2018) mou oyetilovtal pe To STEM.

ErtumtAéov, ot peAéteg yia tnv eknaidevon STE(A)M Sivouv Eudacon oTnV EVOWUATWAON TWV TEXVWV
Kol Tou oxeSlaopou ota edia STEM. Juppetéxovtog o Spaotnplotnteg STEAM, ol pabntég umopouv va
avamntuéouv TN SNUOUPYLKOTNTA, TNV KPLTIKN oKEPN Kal T Se€otnTeg emiAuong mpoPAnuatwy (Bati et
al.,, 2018- N. A. Cakir et al., 2021- Ozkan & Topsakal, 2021- Ozkan & Umdu Topsakal, 2021). AutA n
SleTLOTNUOVLIKN TpooéyyLon Unopel va Bonbnoet otnv avamntuén tou evdladépovtog yia ta nedia STEM

HETafL TwV Habntwv mou propei va unv eixav evdladepOel yia autd ta Bépoata oto mapeAdov.

MeAgtec ue padntég Aukeiou:

Ot pHaBnTtég AUKelou €XOUV ATIOTEAECEL AVTLKELLEVO TIOAUAPLOUWY LEAETWYV Yl TNV EKTIALSELON
STEM. lNa nmapadetypa, ot Donmez (2021) kat Karamustafaoglu & Pektas (2022) Sie€ryayav LEAETEG yLa
va Slepeuvnoouv TwG oL ewoXoAkég OSpaotnpiotnteg STEM pmopoUv va EMNPEACOUV  TLG
ETIAYYEALATLKEG ETUAOYEG TWV HOONTWV KOl TIG SNLOUPYLIKESG Se€LOTNTEG eMiluong TPOoBANUATWY. AUTEG
Ol UEAETEG XpNOLUOTIOLOUV cuXVA TeptBaAovta nabnong Baoclopéva o SLEPEUVACELS N} £pya yLa va
EVIOYUOOUV TO OKASNUOIKA ETUTEVYUOTO KOL TO EMOYYEAUOTIKA evlladépovta, dlaitepa ota
enayyeApoatikd Avkewa (Cevik, 2018).

ErutAéov, AAeg pelETeg €xouv eTikeVTPwOEL otn Stadikaoio oxedlaopuol unxavikig (Guvenilir
& Olcay, 2019), XpNOLUOTIOLWVTAG T UNXOVIKEG Se€LotnTeg Twv padntwv (Yuceler et al., 2020) kot
edappoyég mou umootnpilovratl anod Kawotopo texvoloyia (Kumas, 2021) o auto to eminedo. Méoo amnd
TETOLEG HEAETEC, £XeL amodeLyBel OTL oL paBnTég Aukeiou €xouv yevika KivnTpa Kot BTk oTtdon anévavtt

otnv eknaidevon STEM (Gok, 2021- Kizilay et al., 2019 Yerdelen-damar et al., 2021).
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EpeuvNTIKEG TAOELG KOLL TIPOTUTIOL IOV apopoUV TN CUUUETOXH EKTIALSEUTIKWY XWwpLg mpolnnpeoia:
AglypotoAnio and Ekmaldeutikeg ZXOAEG

O eknatdeutikol mpoinnpeoiag dtadpapatifouv kpiolpo poio otn Slapopdwon tou LEAAOVTOG
™G eknaidevong STEM. Mo va dtaodaliotel OtL eival kald e€omAlopévol yia va §tdafouv Bépoata STEM,
£xouv TpaypatonolnBei peAETeg yila T Slepelivnon Twv EMMTWOEWV dtadopwv Spactnplotitwv STEM
OTLG YVWOELG, TG S£ELOTNTEG KalL TLG OTAOELG TOUG . Mo tapadelyua, ol peAéteg Twv Timur kat Belek (2020),
Yorulmaz kat Okulu (2022) kat Ugras kot Geng (2018) €xouv emikevipwBel OTOV QVTIKTUTIO TWV
Spaotnplotitwv STEM otig memolBnoslg Twv unoPndiwv kal otig mpobéosig STEM. Exouv Sie€ayBel
£MioNg TMOAUAPLOUEC PEAETEC yla T Slepelvnon tTwv avtitAQPewv Kot thg guaicOntonoinong twv
MEAAOVTLKWYV EKTIOLSEUTIKWV yLa TNV eknaideuon STEM ( Acar et al., 2020 - Akgiin & Tirel, 2021 Koyunlu
Unlii & Dere, 2019). Mwa dAAN pehétn e€étace tnv avdmtuén Se€lotrtwy UTOAOYLOTIKAC OKEYNG HETAEY
Twv daokdAwv mpolmnpeociog (Gunbatar & Bakirci, 2019). EmumAéov, oL peléteg twyv  Cakir kat Altun
(2021), kat twv Ozcakir Sumen kat Calisici (2022) €pl€av dw¢ otn oxéon petaty Spactnplotitwyv STEM
KoL akadnuaikou emtevypartog, de€lotntwy enilAuong mpoBAnuatwy Kal entiyvwong STEM. O Yildirim kot
Sidekli (2018), and tnv GAANn mAeupd, Stepelivnoayv tn oxéon LeTaty Twy Spaoctnplotitwyv STEM, tn¢ auto-
OMOTEAECUATIKOTNTOC KAL TNG KATAVONONG TNG Teyvodoyikhic Matdaywyiknc MNvwaong Mepieyouévou (TAMM
i TPACK). Ot Kacan and Sahin, (2018) kat ot Ozgakir Simen and Calisici, (2019) e€étacav tnv avdmtuén
™G SNUOUPYIKAG oKEP NG Kal Twv Se€LOTATWY avamntuéng épywv, evw ot Alan et al., (2019) kai Z. Cakir &
Yalcin, (2022) peAétnoav tov avtiktumo twv Spaoctnplotitwv STEM otn Swa Blou padnon kot tnv
olokAnpwuévn yvwon 6ibaokaAiag. EmumAéov, ol peAéteg ef€tacav emiong tn ocupmepldpopd Twv
EKTIOLSEVTIKWV yLa TNV TEXVOAoyia Kot tnv eknaidevon STEM. OL Gul kat Ates (2022), yia mapadetyua,
Slepelivnoay TOUG TTAPAYOVTEC TIOU eMNPEAlOUV TNV amodoxr TG TeEXVOAoylag amod Ttoug Kabnyntég
ocuvtnpnong, evw ot Aciksoz et al., (2020) Siepelvnoav tn oxéon petafl tng atlag tou STEM Kal Twv
npoodokiwv. OL HeAETEG €XOuV €TUKEVTPWOEL otV Katavonon Twv anoPewv Kol OTACEWV TwV
vnioPndiwv sknodsutikwy ywa tnv eknaidsuon STEM (Higde et al., 2020- Yorulmaz& Okulu, 2022) ,
KoBWG KaL 0TNV KOTAWONOH TOUG OXETIKA pE TG tpakTiké STEM ( Arslanhan & inaltekin, 2020- Aydin et
al., Ure 20 Coramik, 2020). Na mapdadewypa, ot Ciftci et al.,, (2022) efétacav TIC AMOYPELS Twv
EKTIALSEUTIKWY XWpPIG mpolmnpeoia otnv ekmaidevon STEM, evw ot Kartal kat Tasdemir, (2021)

Slepelivnoav tn otdon toug¢ amévavilt oto STEM. Ev tw petafl, ot Buyukdede kat Tanel (2019)
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Slepelivnoay TG anmoOPelS TwV UEANOVIIKWY EKTIOULOEUTKWY OXETIKA HE TNV OTOTEAECUATIKOTNTA TWV
Spaotnplotitwy STEM.

H eknaibeuon STEM yivetal 6o Kal TO ONUAVTIKA KABwG n ayopd gpyaciag ocuvexilel va
otpédetal mpog tn otadlodpopia oTn UNXAVIKA Kal 6€ AAAOUG TOUELS TTou Baoilovtol 0To OXESLAGHO .
Mo va dtaodaliotel OTL oL padNnTEG gival KAAQ TTPOETOLUOOUEVOL Ylo QUTEG TIC oTadlodpopieg, sival
ONUAVTIKO oL ekmaldeutikol xwplc mpolmnnpeoia va Sabétouv TiIc amapaitnteg Se€ldTNTEC yla TNV
anoteAeopatikny Siéaokahia twv Bepdtwy STEM. Auto odnynoe os MOAUGPLOUEG LEAETEG TTOU £0TLAlOUY
OTOV aVtiKTuTo TwV SladopeTikwv HeBOSwV S18aokaAiag oTiq avTIAAYPELS TwV ATELPWY SACKAAWY yLa TNV
eknaidevon STEM. Na mapdadetypa, ot Ergun kau Kiyici (2019), Ozkizilcik kat Betiil Cebesoy (2020), kaBwg
kot ot Kuvac kat Koc (2022), €xouv e€etdoel tnv emidpacn twv epappoywv mou Bacilovial oto
OXESLAOMO OTIG AVTIAAPELC TWV HOBONTWV yLo TNV EKMAISEUCN LNXOVIKWVY KOL TN LNXOVLKA WG EMAYYEALAL.
Oupolwcg, ot Guleryuz kot Dilber, (2022) £xouv SlepeUVAOEL TOV QVTIKTUTIO TNG EVOCGXOANONE TWV HadnTtwy
LE TO POMUITOTLKO TPOYPOLHATICHO KOl TNV TPLOSLACTATN OIELKOVLON OTNV aKadnUaikn €miTuxia Kal To
evbladépov toug yla thn otadlodpopia STEM. AANAEC LEAETEC £XOUV ETUKEVIPWOEL 0T AMOTEAECUATA TWV
TPAKTIKWV Spaoctnplotntwy mou eotialovral oto STEM oe Siadopeg deflotntec. O Sari, Celik, et al.,
(2022) pelétnoav tov avtiktumo twv Spactnplotitwy mou Pacifovtatl oto Arduino otig Selotnteg
eniAuong MPoPANUATWY KAl EMIXELPNUATIKOTNTOC, VW oL Sari, Pektas, et al., (2022) diepelivnoav tnv
ovantuén §Lotitwv aAyoplOiking okEPNG LECW UOLKWVY UTTOAOYLOTIKWY Spaotnplottwy pe Arduino
otnv ekmaibsuon STEM. TENOC, OPLOUEVEG MEAETEG £XOUV SLEPELVNOEL TN XPAON TWV HECWV KOL TNG
texvoloylag yla evioxuon tne ekmaideuong STEM, onwg n €peuva twv Ata kat Cevik’s (2020) yLo to podo
TwV 6£§LOTATWV UTTOAOYLOTIKNG OKEWYNG oTnV emiyvwon tou STEM kat auth twv Ciftci kat Topcu (2022)
OTOV aVTiKTUTIO TNE SLdaokaAiag Twv MEMOLORCEWY AUTOATTOTEAECUATIKOTNTAC OTNV UTTOAOYLOTLKN OKEYPN
oe €va padnua STEM. Ou Alan et al. (2022) efétacav emiong T EMLOTNUOVIKEG SLASLKACIEG TwV
MEAAOVTLKWV KABNyNTWV BETIKWVY EMLOTNUWY VW Xpnolonolouv to Algodoo otig mpaktikég STEM toug.
AUTEC oL PeAETEG KaTadelkvUouV oUANOYIKA Tnv afla tng ekmaidevong STEM kat tn onuooia twv
EKTIALSEUTIKWY XWPLG mpolmnpeoia va Slabetouv TIg anapaitnteg SeLOTNTEG YL TNV AMOTEAECUATIKN
S6aokaAio twv Bepdtwy STEM.

APKETEC TIOLOTIKEG MEAETEG £XOUV UAOTIOLNOEL yla va €EETAOTEL N AVATTTUEN TNG YVWONG KOl TNG
KOTAVONONG TwV eKMOSEUTIKWV Xwplg mpolmnpeoia otnv ekmaidsuon STEM. Mwa opdda peletwy
ETUKEVTPWONKE oTn Slepelivnon twv avtAPewv STEM autwyv twv eknadeutikwy (Aydin-Gunbatar et al.,
2021- Koyunlu Unlii & Dere, 2018), Twv yVWOEWV TOUG 0To tadaywytko meplexdpevo (Aydin-Gunbatar et

al., 2020), tou oxebtaopol pabnudtwy mou sotialetal oto STEM (Altan & Ucuncuoglu, 2019- Bozan &
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Kaya-capoccl, 2022 Urek&Coramik, 2020) kat Twv amdPewV yLa pOUIOTIKA Kot podnotakd meptBaAlovia
Baolouéva oto STEM (Delen & Uzun, 2018- Tekereket al., 2023- Yiiksel,2022). Eva GAA0 cUVOAO PEAETWY
OTOXEVUE OTNV KAAUTEPN KOTAVONGN TNG EMLPPONG €VOG eKAeKTIKOU pobnuatog STEM Baolopévou otov
OoXeOLOOUO OTN YVWOh TIEPLEXOUEVOU TWV eKMALSEUTIKWV MipoUmnpeoiog, TI¢ béeg STEM Kat TI¢ amoelg
punxavikng (Aydin-Gunbatar et al., 2018), kaBwg Kal TNV EVOWUATWON TNG LNXOAVIKAG oTa pabnuatoa STEM
(Gunbatar et al., 2022- Kinik Topalsan,2018- Tekerek&Tekerek, 2018). MpooBeteg peAéteg Sltepevivnoay tn
XPNon TEXVOAOYLWV ELKOVLKNG TPAYUATIKOTNTAC oTtnv ekmaibeuon STEM péow Ttwv aviARPewv Ttwv
SaokaAwv xwpig mpoinnpeoia TMNE (Coban et al., 2020) kalL evog emavaoyedlacpévou SladikTuakol
polnuatog TMNE pe xprion TNAM ya kaBnyntég xwplc mpoinnpeoia STEM (Umutlu, 2022). Méow autwv
TWV LEAETWVY, ATIOKTOUE KOAUTEPN KOTAVONON TWV ETUTTTWOEWVY TWV 8pactnplotitwy STEM oTLC yWWOELS,
O6€€l0TNTEG, OTAOELS KOl ocuumepldpopd amevavil otnv ekmnaidevon STEM twv SaokdAwv Ywpig
npolUnnpecia. Autr n yvwon pmopel va Bonbrosl otnv avamtuén OmMOTEAECUATIKWY TIPOYPAUUATWY
KOTAPTLIONG ekmatdeuTIKWY STEM Kal, TeEAKA, va BEATIWAOEL TNV moLOTNTA TNG eknaidevuong STEM yia Tig

MEANOVTLKEG VEVLEG.

EpeuvnTikeg TAOELG Kal potifa mou adopouv Tn cUUETOXN eKMaLbeUTIKWY: AstypatoAnyia and
ekTadEUTIKOUG TTOU €PYAlovTal OTLG OXOALKES TtEPLPEPELEG

YTOpXEL TTEPLOPLOUEVOC APLOUOC HEAETWVY OXETIKA pe TtV ekmoibeuon STEM mou 61e€nxdn pe
ouvexeig ekmaldeUTIKOUG 08 GUYKPLON UE TOUG UTIOYAPLOUG EKTTALSEUTIKOUC. QOTOCO, KATIOLOL CTIOUSEG
£xw Nrav die€ayOel yia TRV Katavonon tTwv avtAPewv, Twv anoPewv Kot tng evatocdntonoinong twv
EKTIOLOEVUTIKWV OE€ UTNPECLa OXETIKA e TNV ekmaibevon STEM (Aciksoz et al., 2020- Cinar & Terzi, 2021-
Colak & Buldur, 2022+ Karademir Coskun et al., 2020- Ozcan & Kosturl, 2018). Ta epyactrpla cuxvd
XPNOLLOTIOLOUVTAL WG TIPOCEYYLON ETOAYYEALOTIKAG AVATTTUENG VLA TOUG EV UTtNPECLa EKTTALSEUTLKOUG OTNV
ekmaidevon STEM. ApPKETEC UEAETEG £XOUV €EETAOEL TIG AVTIANYPELG TWV SACKAAWVY yLa TG £PaPUOYES
STEM, cupmnephappavopévwy Twy Altun kat Apaydin (2022) , Yucelyigit, (2021) kau Yildirim et al., (2022).

ErumAéov, €xouv avamtuxOei el8KA mpoypappatTa Katdptiong yia tnv eknaideuon STEM, omwg
N enayyeApatiki avamntuén ue emnikevtpo to STEM (Bozan, & Anagiin, 2019), to povtélo kabodrynong
(Yabas & Boyaci, 2022 Yabas & Bozoglu, 2022) kat o npotumno STEM ekmatdeutikoU institutes training
(Yildirim, 2020). Ot 8LETOTNUOVIKEG SPACTNPLOTNTES XPNOLLOTIOLOUVTAL EMICNG YLOL TNV EVOWHATWGN TNG
UTIOAOYLOTIKNG OKEYNG oTlg Spaotnplotnteg STEM. Ou Ozdinc et al.,, (2022) mapouciacav o

Spaotnplotnta mpoypappatiopol “ywplg mpila” ywa autov tov okomo. EmutAéov, ot Aykan kat Yildirim
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(2022) ewonyayav to pHovtéNo HEAETNG paBnpatog otnv €€ anootaocsws eknaidbevon STEM. EnutAéoy, n
CUUMETOXN TWV YOVEWV OTNV TMPWLUN ekmaibeuon pnxavikng dtepeuvnbnke amod toug Ata-Akturk &
Demircan (2021), evw ta MOOCs otnv ekmaidevon STEM peletBnkav amo tov Yildirim (2022).01
SLETILOTNUOVIKEG SpaCTNPLOTNTEG XPNOLUOTOLOUVTAL €MIONG VLA TNV EVOWMATWON TNEG UTIOAOYLOTIKNG
okéPnc ot Spaotnplotnteg STEM. Ozdinc et al., (2022)napouciooce pla unplugged MpoypaUUATIOTIKN
6paoTNPLOTNTA YL TO OKOTIO aUTO. EmmAéov, Aykan andYildirim (2022)sworyaye to poviého LessonStudy
otnv ¢ anootdoewg ekmaibevon STEM. EMUTALOV, N GULHETOXN TWV YOVEWV OTNV TIPWLUN ekmaibeuon
pUNxavikng dtepeuvnBnke amod tov Ata-Akturk & Demircan (2021), evw ta MOOC otnv eknaidevcon STEM
peAetnOnkav armo tov Yildirim (2022).

Mta AAAN oS a LEAETWYV ETMLKEVTPWONKE OTNV KATAVONOT TWV PAKTIKWV STEM otnv taén twv
ev unnpeoia daokaAwv. O Aydin (2020) eé€taoe TI¢ mpoUMoBECELC yla TouG SACKAAOUG TOU SNUOTIKOU
TPV amd tnv aoknon g eknaidbevong STEM, o Demircan, (2022) mpooSLOpLOE TIC TIPOOTITIKEG TWV
S0OKAAWV TIPOCGYOALKNG NALKLOC OXETLKA E TG OAOKANPWHEVEG TTPAKTLKEC STEM Kal ot Tezcan Sirin et al
(2022) e&€taocav Spaoctnplotnteg STEM og oxoAka eyxelpidia emotipung. Opolwg, N MPOoEToLLOCia Kl Ol
anoP el Twv SaoKAAwY TPOCGXOALKNG Kal HEanC ekmaideuong dlepeuvnOnkav amod toug Ata and Arslan
(2021) ko Yildirim (2021), evw ot Aydogdu et al., (2020) eéétacav tnv aAhayr ot avTANPELS TwY
S00KAAWV emOTNUWV Yyl to E-STEM. Ot Mumcu et al. (2023) kot Durak et al. (2022) gpebvnoav Tig
amMOPELG TWV EKTTALSEVUTIKWY CXETIKA UE TNV UTIOAOYLOTIKN OKEPN LECW TIPOKTIKWY Tou Bacilovtal oto

oXeOLOOUO 1] EVOWHATWVOVTAL OTNV TEXVN..
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Juyxpoveg Epeuvntikeg Mpwtofoulieg oe Metamtuylakeg & ALOAKTOPLKES
AwatpLBeg

ApXIKA, eoTiaon TNG OUAdAG LOG ATAV VO EEETACEL TLG EMLKPATOUOEG TACELG, TLG TIPOKANCELG KOl
TG BEATIOTEG TPaKTIKEG otnv ekmaibevon STEM. Ta va to metvXoupe autd, avoaAvoape 230
UETOMTUXLOKEC Kal SLOAKTOPIKEC SLATPLBEC TTOU SNUOCLEUTNKAV Ta TEAsuTala 5 Xpovia. ITn CUVEXELQ,
Béoape to €UPoOg TNC avAAUOoNC oG va KaAUPeL Ta tedeutaia 5 xpovia (2018-2023) kol oTOXeVUCAUE
ouykekpluéva T StatpBég mou SnuootevBnkav oto Toupkikd Kévtpo AwatpiBwv (YOK Tez) kau
nipaypatonowBnkav ota Maveniotiuia the Toupkiag. OAeg ol StatplBég mou emAéxBnkav eiyov we kupLo
B£ua Toug tnVv ekmaideuon STEM.

AvamtOgope QL oTpatnykn avalitnong mou MePAAUPBAVE TOV EVTOTILOUO OXETIKWY AEEEwV-
KAELOLWV KAl TWV CUVWVUHWY TouG yla TV eknaideuon STEM, onwg Emtotriun, Texvodoyia, Mnyaviki,
Madnuatika, exknaibevon STEM, Sibaockadio STEM, uadnon STEM, mpdypauua omouvdwv STEM,
nadaywyikn STEM kat aéloAoynon STEM. XpnolUOMOLACOUE HOVO emionueg Baoelg Sedopévwv
StatpBuwv (YOK Thesis) yia tn Ste€aywyn TN avalitnong kot avtAjoape oXETIKEG TANPOdOPLES Ao TIG
ETUAEYUEVEC SLOTPLBEC, OMWG E€PELVNTIKOUC OTOXOoUC, UEBOSOUG, EUPAUOTA KAl CUMMETEXOVTEC. TN
CUVEXELD, OPYAVWOAUE Ta CUMeYEVTa Sebopéva og €va UTIOAOYLOTIKO GUAAO 1) pia Baon dedopévwy yla
€UKOAN avdluon. H opdda pog mpayuotomoince pio meptypadikry avaluon Twv oUAAEYOUEVWY
Sebopévwy, ocupmeplhapBavouévng tng ouxvotntag tTwv Bepdtwy eknaibeuong STEM, twv pebodwvy
£€PEUVAG TIOU XPNOLUOTIOLNONKAV KOL TWV CUMMETEXOVIWY. ETUMAEOV, TPAYUATOMOLCALE [l avAAuon
Twv Sladopwv Bepdtwv mou efetactnkav oTLG HeAETeG. To KUPLO guphpaTa TNG AVAAUONG UOG
napouaotalovtal oTo IxNua 3.

H ohokAnpwpévn afloAdyncon UETAMTUXLAKWY Kal SL8akToplkwv Slatplpwv otnv ekmaidsuon
STEM mepthappavel cuvolika 230 SiatptBEc. Auteg ol StatpLBEg mepthappovay 10 pabntég mpooXoALKkng
nAkiag, 25 pabntég Snuotikol, 78 pabntég yupvaaoiou, 7 xaplopatikoug/talavtouxoug padnteg kot 10
poOntég Aukeiou. EmumAéov, otn pelétn ocuppeteiyov 39 umoPridilol A xwpic mpolnnpeoia ekmaldeutikol
Ko 35 evepyol eknatdeutikol. EmumAéov, 13 dnupooteupéva apbpa, 3 BLBALa Kal poypdpHaTa oTtoudwy
€€ETAOTNKAYV YLA TIOLOTIKI AVAAUGT. ETNV avaAuon cuppeteiyav eniong 10 evSladepduevol dopelc, omwg

OLKOYEVELEG KAl EPEVVNTEG. Ta ATOUA UITOPOUV va £Xouv Mpocfacn dedouéva apxeia kat avaAvovtal o

adehdny Ola péocou Tov Lototomo Tou Open Science Framework (https://osf.io/mcyv7/?view

only=2d17fc24b6974a20a945a49c6a21bf71 ).
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Sources of Data & Participants of Thesis Analyzed in Country Report

Master's and PhD Thesis

Preschool Student 1

i

Elemantary School Student 25
Middle School Student 78
Gifted/Talented Student

High School Student
Candidate/Preservice Teachers
Inservice Teachers

Published Papers for Review Studies 1

Books and Curriculums for Qualitative Analysis

Stakeholders (Families, Researchers ext.) 10

Figure 3.
Sources of Data & Participants of Thesis Analyzed in Country Report

H diatpBn Sivel éudaon os SLadopeg avamtuLlakEg MTUXEC o8 TTALSLA TPOCXOALKAG NALKIAG, OTWG
QMOKOAUTITETAL Ao TO SlAaypappo Se6oUEVWY cUXVOTNTAG IOV Ttapouactalstal oto Ixnua 4. O mivakag
nepAapBavel oktw Eexwplotd BEpata, ota onoia ekywpeital Babuoioyia ocuxvotntag eite 1 ite 5. To
npwto B£pa, 6eflotnteg Sladlkaciag emotAUnG ovadEPETal OTOo TNV LKAVOTNTA Twv Taldlwv
TIPOOXOALKAG NAWKIOG va Katavoouv Kot vo £happolouv EMLOTNUOVIKEG apXEC Kol peBodoloyisg. To
Seltepo BEpa, ol KATAAANAEG yia TNV nAkia avamtulakeg de€lOTNTEG, OXETIlETAL LE TNV ATIOKTNON
Se€lotATwy mou cuvRBwe mapatnpoUvToL o€ MALSLA TPOOXOALKAG NALKLOC, OTIWG OL KOWVWVLIKEG S£ELOTNTEC,
N YAWOOLKA avAmtuén Kal oL adpeg Kal AEMTEG KIvNTKEG Se€lotnTeg. H SnuloupylkotnTta eival To Tpito
B£ua, TOU UTIOSELKVUEL TNV LKAVOTNTA TWV TTALSLWV TPooXoAkAG nAkiag va ekdpalovtal HEco amo Thy
TéXvn Kol To egudavtacto movibl. Ta umolouta Bfpata oxetilovtol pe Sadopetikol TOUE(g
oKadNUOiKAG avantuéng, OmMwe N akadnUaAlkn AUTOEKTIUNGN, N KPLTIKY okEYn, oL Se€ldtnteg emiAuong
npoBAnUATWY Kot n akodnuaikn mpoodog. Autd ta Béuata sival kpiowo yla to maldld TpooXoALKAG
nAkiag kabBwg B€Touv TIg BACELG yLa TN LEANOVTIKN TOUG akadnpaikn emtuyia kat tn Sta Blou pabnon.
ZUVOAIKA, O TtivakaG CUXVOTATWY UTIOSNAWVEL OTL N avaAuopevn SlatplPr eotidlel o €va eupl pdoua
OQVATTUELOKWY TOUEWV OTO TIASLA TIPOOXOALKAG NALKIOG, CUUMEPIANAUBAVOUEVWY TWV ETMLOTNHWY, TNG
SNULOUPYLKOTNTAC KOl TWV OKASNUAIKWY SEELOTATWV.

ErutAéov, pe BAon Tov Mivaka cuXVOTHTWV TToU TtapéxeTal, daivetal OTL N avaAuopevn dlatplpn
€0TLALEL O LA OELPA BepdTwy ToU oXeTilovTal e TNV AQVATTTUEN KAl TNV eKMAiSeUon Twv Hadntwv Tou
dnuotikol oxoAeiou. O mivakag mephapBavel 12 dwadopetikd Bépata, kabBéva amd ta omola £xeL

ouxVOTNTA Tou Kupaivetal omod 1 £wg 11, umodnAwvovtoc Ot N StatplBr) KAAUTITEL pia TToLKALa BepdTwy
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ue Stadopetika enineda onuaciac. To o cuxva epdavi{opevo BEPA OToV Iivaka Elval f oTACN OMEVAVTL

oto STEM, pe ouyvotnta amd 11.

Topics for STEM Education Examined in Master's and PhD Theses

Preschool students Elﬁ?;'lgary school xl‘dddéﬁt?hom High school students
Science process skills I 1 . 4 1
Age-appropriate developmental skills I 1 I 2
Creativity I 2 I 2 m
Academic self-esteem I 1 I 1
Ecological awareness I 1
Critical thinking | | |
Problem solving skills I 1 . 4
Academic development I 1 _ 1
Attitude towards STEM 1

[
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[ |
w

21st century skills

—
—_
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—_

Scientific inquiry

I
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N

Interest in STEM related dields

N
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o

Perception on engeenering
Entrepreneurship

Career choice
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Values

—
—_

—
-

Engeenering design skills

|
w W
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NN

I
w

Metacognitive skills
Anxiety about STEM education
Perception of self-efficacy

Effectiveness of STEM activities & Modules

Figure 4.
Topics of Thesis Analyzed in Country Report

AuTO umodNAwWVEL OTL N SLATPLPN ETUKEVIPWVETAL KUPLWG 0T Slepelivnon Tou TPOTOU LE TOV
omolo oL OTACELS TWV HOONTWY AIEVAVTL TNV ETULOTHN, TNV TEXVOAOYLA, TN KNXOVIKA KoL TA LadnUoTika
EMNPEAIOUV TIG OKASNUAIKEC Kal eMOyYeAUOTIKEG Toug dhodotiec. H katavonon tTwv aviAnPewv Twy
poOntwv ywa ta media STEM eival {wTIKAC onuaciog yla toug ekmatSsutikolg, Kabwe pmopei va
TIANPOPOPACEL TNV AVATITUEN TOU TPOYPAULATOC OTIOUSWV KL TIC OTPATNYLKEG SdaokaAiag. EKTOg amd
TN otdon amévavtl oto STEM, o mivakag ocuxvotNTwy amokoAUTTel TOAAG GAa onpovTka O€parta mou
oxetilovtal pe TNV oKadnuaiky Kol TPoowritky avamtuén. H akadnuaiky avamtuén éxel cuyvotnta 5,
umodetkviovtag otL n SatplP mbavwe Slepeuvd TIC akadnUAikEG Se€LOTNTEG KOL KOWVOTNTEG TWV

poBOntwv Tou dnuotikol oxoAeiou. OL e€LotnTeg emiluonc mpoBAnUdaTwy, ot 8e€LOTNTEG TOu 210U alwva,

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
Yelida 75 amno 268



Co-funded by
the European Union

to evbladépov yla nedia mou oxetilovral Pe to STEM Kal n EMYELPNUATIKOTNTA £XOUV OAEG CUXVOTNTES
4, vnodnAwvovtag otL n Statplfry pmopel va euPfablvel oToug TPOMOUC UE TOUG OTMOIOUC QUTEG OL
Se€Lotnteg KaL evdladépovta pmopouv va KaAlepynBouv og pabntég SnUoTikoU. H SnpLoupykotnTa Kot
N KPLTIKA okEWN, aUdOTEPEC e oUXVOTNTA 2, UIMOPEL va amoteAEéooUV TOUELG eoTtioong yla T dlatplpn
000V adopd TNV aAVAITUEN TNE LKAVOTNTAS TWV HoBnTwy va npooeyyilouv ta mpoPARUaTaA e VEOUC Kal
KOLVOTOHOUG Tpomouc. H avtiAndin yia tn pnxavikn, tTnv emloyr otadlodpopiog kat Tig agieg, oAa pe
ouxvotnteg 1, umodnAwvouv OtL n Slatplpr) Slepeuvd autd ta BEpata o pkpotepo Pabog, aAAd
g€akolouBel va ayyllel Tn onuooia Toug yla Toug HabnTteég SNUOTIKOU. JUVOALKA, O TIVOKAG CUXVOTATWY
Selyvel otL n Slatplfr) mou avaluBnke Siepeuvd £va eupl ddopa Bepdtwy mou oxetilovtal pe ThY
avamntuén Kat tnv eknaidevon twv padntwv tou dnpotikol oxoAsiou, pe olaitepn €udaon os media kat
6e€LotnTeC mou oxetilovral pe to STEM. E€etalovtag Ta BEpata, TIC OTPATNYIKEG VLA TNV KAAALEPYELD TNG
aKASNUAIKAG KL TIPOCWTILKAG AVATTUENG TWV HoBNTwV, KaBwWCE KoL To eVOLAPEPOV KAL TNV EUTAOKNA TOUG
ota nieSia STEM.

ErtutAéov, To IxNUa 4 TTOU MAPEXETAL KAAUTITEL ULlal OELPA BepdTwy TIou oXeTilovtal HE HaBnTEG
YULVOOLOU KOl TLG OTAOELC, TIG S€ELOTNTEC KoL TIG avTANPELG Toug yia Tnv ekmaibsuon STEM. O mivakag
Selyvel OTL TO MO cuxva avadepduevo BEpa sival n «otacn anévavtt cto STEM», to onoio avadépBnke
28 dopEg. Auto urtodnAwvel OTL OL EPEUVNTEG Kal oL eKMaLSeUTIKOL eVELadEPOVTaL VO KATAVONOOUV TTWG
ovtilapBavovtat ol padntég yupvaciou ta B€pata STEM kat mwe viwBouv yt' autd. AAa afloonpeiwta
B£pata mou avadépOnkav MoAEG dopéc mephapBdavouv tny "akadnuaiky avamtuén" (15), "smhoyn
otadlodpopiag" (9), " SnuioupylkoTnTa» (8) KaL «evSLodEpov yia Topelg mou oxetilovtal e to STEM» (7).
Autd ta Bfépata umodnAwvouv OTL umdpxel éudacn otnv Katavonon Tou TPOMOU CGUUUETOXAG TwV
poOntwv péong ekmaidevong oe Bépata STEM Kal MWE va Toug evBappUVOUUE vo. akoAouBricouv
otadlodpopia oe topeic mou oyetilovtal pe to STEM. EmutAéov, umdpyouv opketd Ofupata Tou
avadEpBnKav LOVO pia 1] LEPLIKEG HOPEG. OTIWE N «AKASNMAIKN OLUTOEKTINONY, N KKPLTIKH OKEWYN» KAl N
KETUOTNUOVIKN €peuvay. Autd ta Bépata umoypappilouv Tn onuoocia TG avAmtuéng CUYKEKPLUEVWY
Se€LOTATWYV KAl 0TACEWV OV €lval amapaitnteg yla tnv emtuyio ota Bpata STEM. ZuvoAikd, o mivakag
CUXVOTNTWV TOPEXEL LA gupela eMIOKOMNON TwV SladopeTikwy Bepdtwy mou evdladépovral va
£€EPEUVNOOUV OL EPEUVNTEC KOLL OL EKTIALOEUTIKOL OXETIKA LLE TOUG HOBNTEG yupvaciou Kal tny ekmaideuon
STEM. Auta ta Ofépoata pmopolv va PonBricouv otnv kabodnynon tng UEAAOVIIKAG £psuvag Ko
OVATITUENG TIPOYPALUATWY LE 0TOXO TN BeAtiwon tng exmaidsuong STEM kat tnv avénon TG CULUETOXNS

KOLL TNC emLtuyiog Twv padntwv oe Oépata STEM.
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ErtutAéov, To Ixnua 4 nou napouctaletal meplappavel diadopa Bpata mou oxeTi{ovral pe Thv
ekmaidevon STEM petafl pabntwv Aukeiou. Eva amo ta mo e€xovra Bpata sivol To evoladEpov ylo
niedia mou oxetilovral pe to STEM, To omoio Katatdxdnke pe ouyxvotnta 2. Autd UodNAWVEL OTL oL
HOONTEG OTO YUUVAGCLO £XOUV ONUOVTLIKO eviladEpov va akoAouBrioouv KapLEépa ) TOUELG OTIouSwv TIoU
oXeTil{ovTal Pe TNV EMLOTAUN, TNV TEXVOAOYLA, TN UNXOVLKA, KoL Ta padnuotikd. Eva aAho B£pa mou
oxetiletal pe tnVv ekmaibeuvon STEM gival n amoTeAeoUOTIKOTNTA TWV SPACTNPLOTATWY KoL TWV EVOTATWY
STEM, ot omolieg BaBuoloynBnkav pe cuxvotnta 3. H otdon amévavil oto STEM kat n avtiAnyn tng
Unxavikng Babupoioyndnkav pe cuxvotnta 1 1o kabéva, umtodnAwvovtag OTL UTIAPXEL XWPOG Yia BeAtiwon
O£ QUTOUC Toug Topelc. Elval onuavtikd va SltepeuvnBoulv ol Adyol yla Toug omoioug oL padbntég Ba
Umopouoayv va £X0UV APVNTLKH 0TACH amévavtl oto STEM A Tn UNXaVLK KAl Vol 0vartuEouv oTPOTNYLKEG
yla TNV QVTIHETWITION QUTWV Twv {NTNUATwv. H akadnuaiki avamtuén, n emXEpNUATIKOTNTA KAl N
gmloyn otadlodpopiag BabuoloynBnkav emiong pe cuxvotnta 1 to kabéva. Autd ta Bépata ivot oA
ONUOVTLKA yla TV emtuxio Twv padntwv ota media STEM, kabBwg oxetilovtal HE TV QVATTTUEN TwV
S£ELOTATWV KOl TWV YVWOEWV TIOU ATIALTOUVTAL VLo TNV ETILTUX0 08 AUTOUC TOUC TOUELG. ZUVOALKA, QUTOG
0 TIVOKOC CUXVOTATWYV TTAPEXEL TIOAUTIUEG MANPOPOPIEC YLa TNV TPEXOUOA KATAOTAON TNG ekmaideuong

STEM petofl Twv pabntwv yupvaociou.

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
Yelida 77 amno 268



Co-funded by b

the European Union

Green

Topics for STEM Education Examined in Master's and PhD theses

Preservice/Candidate teachers Inservice teachers
7

Competence for STEM education
TPACK/PAB development
Effectiveness of STEM activities & Modules |4
Self-efficacy beliefs on STEM education 11
Anxiety about STEM education
Engeenering design skills
Entrepreneurship

Perception on engeenering
Scientific inquiry

21st century skills

Attitude towards STEM
Academic development
Problem solving skills

Critical thinking

Awareness of STEM education
Creativity

Views on STEM practices 12

Science process skills

Figure 5
Topics of Thesis Analyzed in Country Report (Sampled from Preservice & Inservice Teachers)

To Ixnua 5 mapoucidlel to Ofpata mou avoAubnkav oe pa StatpPry pe Opa toug
uvroPndlouc/xwpic mpounnpeoia ekmaldeutikoug. O mivakag SelXVeL TOV aplOpd TWV XPOVIKWY TEPLOSWY
avalitnong mou avadepOnke otn Statplpr. Me Bdon tov mivaka, dalvetal otLn Slatplpr emikevtpwOnKe
TEPLOOOTEPO OTIC AMOWPELC Kal TV eMiyvwon twv umoPndiwv yla TIc mpaktikég STEM, kabwg Kal oTig
TMEMOLONOELC TOUC Yl TNV OUTO-amMOoTEAeopaATIKOTNTO otnv ekmoaibevon STEM. Autd ta Ofupata
avadépOnkav 12 kat 11 popég, avriotowa. 2tn dtatppn culntndnkav emiong n otdon Twv unoPndiwv
amévavtl otnv eknaideuon STEM Kat n Lkavotntd Toug yLa Tnv ekmaibeuon STEM, pe 7 kal 2 avadopEg,
avtiotoya. H xaunAn cuxvotnta avadopwy yLa Tn SNULOUPYLKOTNTA, TNV KPLTIKA oKEPN, TIG SeELOTNTEG
Tou 21ou awwva, To Ayxog yla tnv ekmaidsuon STEM Kol TNV IMOTEAEGUATIKOTNTA TWV SpACTNPLOTATWY
Kol evotitwyv STEM umodnAwvouv OTL autd ta Bépata Sev NTav To KUPLO EMIKEVTPO TNG datplpnc. Ta
gupnuato umodnAwvouv OTL n Slatplpr emkevipwdnke kupilwg oe Slepelivnon Twv anmOPewy, TG
euaoBnTomoinong KoL Twv TMEMOLBNOEWV QUTO-ATIOTEAECUATIKOTNTAG TwV UTIOYNGLWV OXETIKA UE TNV
eknaidevon STEM. H Siatplpr) mBavotata otoXeUE OTNV Katavonon Twv avtlA\fPewyv tTwv urtoPndiwv
yla tnv eknaidevon STEM Kol OTOV €VIOTIOUO TPOMwV BeATiwong TNG MPOETOWAciog Toug yla T

Si6aokalio twv Bepatwv STEM. Juvolikad, Ta Opata mou avalUovtal otn StatptBn avikatontpilouv Tn
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onuaoia tng ekmaidsuong STEM kot tnv avaykn va €€OMALOTOUV Ol EKMALSEUTIKOL UE TIC amapaitnTeg
YVwoelg, O6e€loTnTeC KOl OTAOELG yla TNV amotedeopatiky SidaockaAia Twv Begpdtwv STEM. Ta
anoteAéopata tn¢ Slatplpng Ba umopouocav va XpnowdomolnBolv yl TNV EVNUEPWON TWV
TIPOYPOUUATWY KATAPTLONG EKTTALSEUTIKWY KAL TNG OVATITUENG TIPOYPAUUATWY CTIOUSWV Lo TNV KOAUTEPN
npostolpacia twv umoPndiwv yia tn dtdaockalia twv Bepdtwv STEM.

ErutAgov, To IXAUA 5 TIapEXEL Lo ypryopn EMLOKOTNGON Twy Sladopwv Bepdtwy mou avaivovtal
oth SloTpLPn mou oxeTilovtal e TOUG eV UTINPECoia KaBnyntég. Ano tov mivaka, eival mpodaveg OtTL oL
TEMOLONOELG AUTO-ATIOTEAECUATIKOTNTAC YL TNV eKmaidevon STEM kal Thv akadnuaikn avantuén sivat
Ta O€pata ou avaAvovtal o cuyva, He 12 kal 8 epdavioelc avtiotolya. H ekmaidevon STEM eival évag
TOXEWG €EEALOCOUEVOG TOUEQCG KOL T BEpaTa TTou KOAUTITOVTAL O€ aUTH T dlatplr) umoypappilouy Tig
O€€LOTNTEG, TIC LKAVOTNTEG KAl TI OTACELC TIOU ELvVOL OMOPAITNTEG Ylo TOUG EKMOLOEUTIKOUC Yyl TV
amoteAsopatikn StdaokaAia twv Bepdtwyv STEM otoug pabntég toug. H uPnAn cuxvotnta BeHAtwy mou
oxetilovral pe TNV eknaidevon STEM, omwe n evawobntonoinon yla tnv eknaibevon STEM, n otdon
amévavil oto STEM, n wavotnta yia ekmoaidsuon STEM kot n avamtuén TPACK/PAB, umoypappilet tn
onuaoia TNG QVILLETWILONG AUTWY TWV TOUEWV OTA MPOYPAUUATA EMUOpdPWONG eKMaldeUTIKWY. Ta
Bfpata tng Snuloupykotntag, H kplukry okédn, ot Sefotntec tou 21lou awwva, ol Se€LoTNTEG
grotnUovikng Stadkaociag kot ot deflotnteg enihuong mpofAnUdTwY avalvovtal eniong cuxva oth
SlotpBn. Autég ol Se€lotnteg sival amapaitnteg ywo TtV avamtuén twv pobntwv TPOKELUEVOU val
grutvyouv ota media STEM, Kal €lval ONUOVTIKO VLot TOUC EUMELPOUC KABNYNTEC VA KATEXOUV QUTEC TLG
6e€lotnTeg oL iblot yla va tig S16afouv amOTEAECUATIKA OTOUG HaBntég toug. H xaunAn cuxvotnta
0pLOPEVWY Bepdtwy, OMWG N avtiAnPn ylo T HNXOVIKA, N ETMXELPNUOTIKOTNTA , Kol oL Se€LOTNTEG
pUNXavikou oxedlaopou, Ba pmopovoav va UmodelkviouV OTL QMALTELTAL TEPATEPW EPEUVA OE QUTOUG
TOUG TOMElG yla va katavonBel TMANPwC n ouvadeld TOug HE TA TpoypdAppata empdpdwong
EKTIALOEUTIKWY. ZUVOALKQ, Ta B€pata mou avaAvovtal oe auth Tn dlatplpr unoypappilouv tn ohuacia
™G aAvAnTUEnG Twv 8€LOTNTWY, OTACEWV KOL LKOWOTHTWYV TIOU VAL amapaitnTEC YL TOUG EKTIALOEUTIKOUC

va 616aokouv anotedeopatikd Oépata STEM otoug pabntég Tou..

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
Yelida 79 amno 268



Co-funded by b

the European Union i

Zuyxpova Kevtpa STEM kal dLadpactikd ekBEaTa KoL EpyaoTrpLa o oxetifovral
pe to STEM og Emotnpovika Kévipa kot Mouoeia

Ta kévtpa STEM Siadpapatilouv kplolo poAo oOTIg ekmoldeUTIKEG MPpwToBouldieg STEM tng
Toupkiag, mpowbwvtag, umootnpilovtag Kol MAPEXOVTAG OPOUC yia TNV ekmaideuon STEM. Ta kévipa
STEM 6pUovtal cuvnBwg g TTAVETLOTALA, EPEUVNTIKA LOpUOTO 1) GAAOUG OPYaVIOMOUG Kol epyalovtal
yla t BeAtiwon tng mowotntag tng ekmaidevong STEM (Mivakag 3). Mepikol amod toug poAoUG Twv
KEVTIPWV STEM oTLg ekmalSeUTIKEG TpwWTOROUALEg STEM tng Toupkiag mephappavouy:

1. Avamrtuén kat spoapuoyn tng ekmaidevong STEM: Kévipa STEM avamtuccouv kol
vAomolouv Spaactnplotnteg STEM mou suBuypappilovtal pe Ta eBVIKA TTPATUTIA KoL TTAPEXOUV EUKALPLEG
yla T(paKTLKA Labnon.

2. Kataption Kat emayyeApatiky avantuén yla ekmotdeutikols: Ta kévtpa STEM mapéxouv
ekmaidevon kot PD og ekmaldeuTikolG yla vol BEATIWOOUV TIC YWWOELS Kol TIG Se€LOTNTEC TOUC OTN
S6aokalio Bepdtwy STEM.

3. Mapoxn mopwv STEM: Ta kévtpa STEM mopéxouv plo Oslpd TOpwv, OMws BLBAia,
TePLOSIKA, AOYLOULKO Kot UALKO yLo xprion amd pabntég kot Kabnyntec.

4, YrootnplEn tng €peuvag: Ta kévipa STEM umootnpilouv Tnv £€peuva otnv eknaideuon
STEM yia tnv avamntuén npooeyyioswv nou Bacilovtal o€ tekunpla otn StdaokaAio kot tn pabnon.

5. Juvepyaoia pe tn Bropnxavio: Ta kévipa STEM cuvepyalovtal pe Blopnyaviog yla va
TIAPEXOUV EVKALPLEC OTOUG LABNTEG VOL CUETAOXOUV OE TIPAYUATIKEG EUMELpieg STEM kal va pabouv yla
TIG otadlodpopieg STEM.

MoAAG kplowa Kol mpwtomoplakd BApata €xouv yivel ywa tnv idpuon kévipwv STEM otnv
Toupkia. MNa mapdadetypa, tov lovvio tou 2016, n MEB téVLIoE T onpacia tng idpuong kévipwv STEM otnv
£kBeon g yla TNV ekmaideuon STEM. H ékBeon mep\appave éva mhaiolo yia to oxedlo Spdong STEM
ekmaidevong, To omolo uToypAaUpLle Toug akOAouBouG oTOXOUG: SnuLloupyia kévtpwy ekmaideuong STEM,
Sle€aywyn épeuvac STEM oe cuvepyaoia e MAVETLOTH KL, eKTOISEUON EKTIOLOEUTLKWV OF EKTTALOEUTIKEG
nipooeyyioelg STEM, evnUEpwWon MPOYPAUUATWY OTIOUSWVY yLa TNV EVOWMATWON TNG ekmaideuong STEM

KoL Snutoupyio SLakTikwy mepBOAAOVTWY Kal UALKO yla TnVv ekmaibsvon STEM ota oxoAsia.
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STEM centers established within universities, research institutions, or other organizations

Center

Funded by

Link

STEM Education and
Coordination Center

STEM School - Istanbul Aydin
University

STEM and Science Center

Diyarbakir STEM Center

Kahramanmaras Stem Center

Bursa Innovation Center

Ulker AYDIN STEM Center

Turkish Stem Education
Association

Istanbul STEM Learning Center
Project

STEM Lab

Hacettepe STEM & Maker Lab

Mugla Sitki Kogman University
Science Education Research &
Application Center

BILTEMM | Center for Science
Technology Engineering and
Mathematics Education

Co-funded by EU and
Turkiye
University funded

Funded by Erasmus+
Ka2 Project
Co-funded by
Development agency
and Ministry of
Education

Funded by Provincial
Municipality

Co-funded by
Provincial
Directorate of
National Education
and Development
Agency

Funded by Provincial
Municipality

A researcher
initiative

Funded by
Development Agency

University funded

University funded

University funded

University funded

https://stemegitimmerkezi.com/

http://stemokulu.com/stem-okulu-

hakkinda/

https://www.urfastem.gov.tr/

https://www.diyarbakirstemmerkezi.com/ha
kkimizda

https://kahramanmaras.bel.tr/stem-merkezi

https://www.bursainovasyonmerkezi.com/o
rtaokul-ogrencileri-icin-stem-atolyesi/

https://tarsus.bel.tr/tr/stem-merkezi/

http://stemtr.org/

https://i-
stemerkezi.com/?fbclid=PAAaZy4dRuRAi2cg
XxELKzfWelvg-

Um8UMgL PMOQi3zJOPPBVVNTASpa9g3tz0
https://www.izu.edu.tr/akademik/fakulteler
/egitim-fakultesi/laboratuvarlar/stem-
laboratuvari
https://hstem.hacettepe.edu.tr/

https://mubem.mu.edu.tr/tr/mubem-
projeler-1739

https://biltemm.metu.edu.tr/tr
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ErtumtAéov, to Mavemotiuo Awyaiou tng KwvotavtivoumoAng, éva kopudaio idpupo otov Topéa
¢ ekmaidevong STEM, €xel Snuloupynoet éva kévtpo STEM yla va mapéxel Kopudaleg EpYacTNPLAKES
EYKATOOTAOELG KoL UTIOSELYUATIKA ekTtaiideuon oto STEM yla KaBnynteg katl padntéc. To KEVIPO oToxeUEL
va PEPEL KOVTA GTOMA KOL OPYOVIOUOUG TIOU UTMAEKOVTAL 08 Spaotnplotnteg STEM otnv Toupkia Kot va
TIAPEXEL UTIOOTHPLEN YLt OAEC TIG IpwToBouAieg STEM otn xwpa (Akgindiz et al., 2015). JUpdwva pe pia
£€kBeon, ta maverotuo eival ta WBavikd Wplvpata ya tn dnuoupyla KéEvipwv STEM, pe 1O
Mavemotlo Hacettepe tng Aykupag kat to Mavemotrpio Alyaiou tTng KwvotavtivoUmoAng vol To £XouV
Nén kavel. QoTO00, AUTEG OL TIPOOTIABELEG SEV AlPKOUV YLAL TNV TIANPN EVOWHATWON TNG ekmaideuong STEM
otnv enionun eknaidevon. Ma va emiteuxBel autd, ol oXoAEC ekmaideuong Kal LNXOVIKAG Ba mpenel va
oxnuatioouv kévtpa STEM Kal va cUVEPYAOTOUV UE TO KEVTPo STEM tng MEB. AuTd TO KEVTPA UTTOPOUV
va TIPOOPEPOUV EUKALPLEC £PEUVAC VLA TNV EVOWHATWON TNG ekmaibevong STEM o010 eKMOSEUTIKO
oUOTNUA, TNV TIAPOXH EVNUEPWHEVNG KATAPTLONG, TNV EVNUEPWAON TOU TPOYPAUMATOC OTIoudwy, tThv
TPOoohOpPA EUKALPLWY ETTOYYEAUATIKAG EEEALENG O€ EKMALOEUTIKOUC, TN SLEUKOAUVGN GUVEPYOOLWY EPYWV
Kot tn Slopydvwon Slaywviopwy yla SaoKAAoug Kal Habntég. Mia cUVTOVIOUEVN SoUn TIPOTEIVETAL OTO
TIOPOKATW SLAYPOHMAL.

Toa kévipa STEM €xouv TovioTel w¢ amapaitnta os akodnuaikég pehéteg kal ekBéoelg (Akglindiiz
et al., 2015- Ugras, 2017- Turk, 2019- Uyar, Canpolat, San, 2021). To Navenwotruto Bahgesehir idpuoe to
BAUSTEM STEM Center oto Kévtpo Edappoywv kat Epguvag EmayyeApatikng Avantuéng AaokaAwyv to
2016 ylo va mapéxel ekmaidevon yla tnv avénon twv deflotntwyv edpappoyng STEM twv dackdAwv. To
npoypoppa STEM: Leader Teacher Professional Development Programme otoxeUel otn Siatipnon
OMOTEAECUATIKAC EMIKOWVWVIAG Kot aAAnAemiSpaong UeTall ekmalSeuTKWV Kol akadnuaikwv (BA.
https://inteach.org/hakkimizda/). To Middle East Technical University (METU) BILTEMM Education
Application and Research Center otoxeUeL va TpowBrCEL TNV EKTTALSEVCN OTLG ETULOTALEG, TNV TEXVOAOYLQ,
TN UNXAVLKA KOl TA HABNUOTIKA HECW MEAETwV Tou Sle€dyovtal amd Hla OpAdo EPELUVNTWV TIOU
anoteAeital ano péEAn AEM amo Stadopetikolg KAGSoucg. OL oTdxoL Toug MEPAAUPBAVOUV TNV TTAPOoXN
EKTIALSEUTIKWY EVKALPLWY O€ OXOAElD, SACKAAOUG Kal LaBNTEC OTOUG OXETLKOUE TOUELG KL TNV KATAPTLON
vroPndiwv dackdwv oe mpormtuxtakd eminedo (BA. https://inteach.org/hakkimizda/). H Hacettepe
STEM & Maker Lab, mou 6pUbnke oto mAaiolo Tou MNavenmotnuiou Hacettepe to 2009, CULUETEXEL OE
£pyo. eVtOC¢ Tou Tediov edapuoyng TwWV MPOYPOUUATWV-TAAWOIWY TS Eupwrnaikig Evwong yla tnv
oVATTUEN aTOUWY OXL LOVo o€ eBVIKO alla kot os SteBvég emimedo (BA. https://hstem.hacettepe.edu .tr/).
AkolouBei évag mivakog mou spdavilel ta kévipa STEM kot Ta epyaothipla mou €xouv SnULoupynosL
cUM\oyka ta maverothpta (Mivakag 4).
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University Name of the Center Year of
Foundation

Hacettepe University Hacettepe Science, Technology, Engineering and 2009
Mathematics Education and Applications Laboratory

Yalova University Science and Technology Application and Research 2011
Center

Mugla Sitki Kogman Science Education Application and Research Center 2013

University

istanbul Aydin Istanbul Aydin University STEM Laboratory 2015

University

Bahcgesehir University  Teacher Professional Development Application and 2016
Research Center — (BAUSTEM)

Van Yuziinca Yil Science Technology Engineering and Mathematics 2017

University Education Application and Research Center

Yildiz Technical STEM Labrotary 2017

University

Aydin Adnan Science, Technology, Engineering and Mathematics 2018

Menderes University Education Application and Research Center

istanbul Gedik Science, Technology, Engineering, Mathematics 2018

University Application and Research Center

Mus Alparslan STEM Education Application and Research Center 2019

University

istanbul Zaim Faculty of Education STEM laboratory 2018

University

ODTU (Ortadogu BILTEMM Science, Technology, Engineering and 2017

Technical University)

Mathematics Education Application and Research
Center

Note. Source:Polat, O. & Bardak, M. (2019). STEM Approach in Early Childhood in Tiirkiye.
International Journal of Social Science Research, 8(2), 18-41.

H evowpdtwon twv mpaktikwv STEM (emiotiun, TteXVoAoyla, UNXOQVIKN Kol HABnUATIKA) o€
ETILOTNMOVLKA KEVTPO KL LOUCELA Pmopel va elval €vag amoTeAECUATIKOG TPOTOG YA VO TIPOCEAKUCETE
TOUG ETILOKEMTEC E TIPAKTIKA, Sladpaotikd ekOépata mou mpodyouv TN nadnon pe Bacn thv €peuva.
AKoAoUB0oUV OPLOUEVOL TPOTIOL EVOWMATWONG TWV TTPAKTIKWY STEM 0g €MLOTNHOVIKA KEVTPAL:

1. Npoodépete Stadpaotikd ekOEpata mou mpowboulv tn padnon Pacst Siepedivnong Ta
LOUOELO EMLOTAMNG UITOPOUV va SnLloupyrnoouv ekBEpata mou evBappUvouV TOUC ETILOKEMTEC VOL KAVOUV

E£PWTNOELC, VO KAVOUV TIAPATNPNOELS KAl va SokLudlouy umoBéoelc. MNa mapadelypa, pia £kBeon GUOLKAG
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propel va mepAOUBAVEL TIPOAKTIKA TIELPAUATO HE EKKPEUEG N VA ETILOEIKVUEL TLG LOLOTNTEG TWV NXNTIKWVY
KUHATWV Xpnotpomnolwvtag S1adpaoTikeG 0B0VEC.

2. Xprion texvoloyiag yla tn BeAtiwon twv ekBepdtwyv: Ta pouoesia €MLOTAUNG UTOpoUV va
XPNOLLOTIOLO0OUY TNV TeEXVOAOYLa ylo vo. BEATLWOOUV Ta eKBEPATO KOL VO TTAPEXOUV OTOUG ETILOKETITEC
VEOUG TPOTOUG OAANAETIIOPOONG UE ETILOTNOVLKEG EVVOLEG. H ELKOVIKI TIPOYHATIKOTNTA, N EMAUENUEVN
TIPAYHOTIKOTNTA KAl 0L S1o6paoTIKEG 000VEC UtopoLV va BonBricouV TOUC ETILOKETTTEC VAL OTITLKOTIOL|COUV
TePUTAOKEC ETILOTNLOVLKEC EVVOLEG LE VEOUG KOLL CUVOPTIOOTIKOUC TPOTIOUG.

3. MNpoodEPeTE MPOYPAMLATA KOLL EPYACTPLO TTIOU OXeTi{ovTal pe To STEM: Ta pouaeia ETULOTAUNG
UTtopoUV Vo TTPOOHEPOUV TIPOYPAUUATA KOL EPYACTAPLA TIOU TIAPEXOUV OTOUC ETTLOKEMTEG EUKALPLEC VA
naBouv yla TG évvoleg STEM péow MpaKTiKwy Spaotnplothtwy. lMNa mopddelypa, €va €pyactnplo
POUTIOTLKAG WUIoPEl val SLOAEEL OTOUC ETILOKETTEC TTWG VO KOTOLOKEUA.OOUV KAl VAL TIPOYPAUUATIOOUV Eval
POUTIOT.

4. Yuvepyoola ME TOTKA OxOAslor KoL mavemiotiuia: Ta Houosla EMIOTNUWY UTTOPOUV va
OUVEPYOOTOUV LE TOTILKA OXOAELOL KOIL TTAVETILOTA LA YO TV TTAPO)XI) EKTTALOEUTIKWY TIPOYPOULATWY TTIOU
OUUMANPWVOULV TN HABnon otnv taén. Auto umopel va meplapBavel EKSPOUEC, EMLOTNUOVIKEG EKOECELG
KOLL ETILOTNOVIKEG KATOOKNVWOELG,.

5. EvBdppuvon TwV EMLOKETTWY VO CUUUETEXOUV O€ £pyal EMLOTAUNG TWV TOALTWV: Ta pouvosia
ETILOTAMNG UTTOPOUV VoL evOapPUVOUV TOUC ETILOKETTEC VO CULETAOXOUV O€ £pYa ETILOTI NG TWV TIOALTWY,
TOL OTIOLOL TOUC ETILTPETIOUV VA CUVELGDEPOUV OTNV TIPAYLOTLKI ETILOTNUOVLKN £peuva. Mo mapadelypa, éva
pouvosio pmopel va ¢lofevnosl pa ekdAAwon mapaTAPnong TMOUALWY Kol va {NTAOEL amo Toug
ETILOKETTEC VAL KOTAYPAYOUV TIG TTOPATNPHAOELS TOUG VLo €va EpEUVNTLKO £pyo. O lMivakag 5 mapouotalet
0€LOAOYQ ETILOTNOVIKA KEVTPOL KOL LOUCELD TTIOU £XOUV HeYOAN eTLoKePLUOTNTA.

Ta Kévipa STEM otnv Toupkia mpoodépouv Ekmaidevoelg Baowkou EmuméSou STEM kal
Mpoxwpnuévou Emumédou STEM Kal MOPEXOUV CUVEXN KATAPTLON yla KTALSEUTIKOUG. Ol §pAoelg oto
KEVTPO ouvtovilovtal pe Tig Spaotnplotnteg STEM mou poypappatilouv ol SAckaAoL oTa OXOAELA KaL TO
KEVTPO TtapakoAoUBEL TIG KALpaKeG evOLAdEPOVTOG KAl 0TAONG TWV LaBnTwy, KaBwg Kal Ta akadnuaika
TouG emtevypata. Exkmatdeupévol SACKOAOL TA ETILOKEMTOVTAL TEPLOSIKA KOl €va PeOTIBAA EMLOTAMUNG
SlopyavWVETAL €TNOLWG yla TV €kBeon mpoildvtwy padntwv kat dackaAwv. Oplopéva kévtpa STEM
napéxouv eniong Spaoctnplotnteg kabodAynong ylol eKMALlSEUTIKOUG OXETIKA UE TNV EVOWMATWON TOU
STEM oTOo TpOypappa ooudwy Touc, KaBwg KAl ylo. TV EMLOKEUN Kol TNV umootnen UALKWVY Tou

Xpnotpomnolouvtal otnv eknaidsuon STEM.
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H ekmaidevon STEM eival Stabeoipn og 0Aa ta enineda, and To vnrmoywyeio Ewg Toug poLtnTES
TIOVETLOTNIOU, KoL Ta KEVTpa PBplokovtal YeviKA O KEVIPA TMOAEwWV UE €UKOAN mpooBocn ota péoa
petadopdc. MNapéxetal Swpedv eknaidevuon otoug HabnTtég, aAAd AOyw tTng LeyAAng {NTNong, opLopéva
KEVTIPA UTtOpoUV va poodépouv ekmaidevon STEM povo pia nuépa tnv gBdopdada ava padnth. Ta
Kévtpa STEM mpood€pouv pLa TOWKIALD UTINPECLWY KOL TIOPWV OTOUC ETILOKEMTEC TOuC. OL wpPeg
vlomoinong tng ekdNAwaong eival evéAkteg Kal kabopilovtal and va clotnpa paviefol os opLopéva
KEVTIPQ, eV GAAO Ttapéxouv ekmaideuon petall 16:00 kot 22:00. Ot PpuUOIKEG GUVONKEG OPLOUEVWV
KEVTPpWV Bewpoulvtal emapkelc yLo va KOAUPOUV TIC AVAYKEG TWV ETILOKETTTWY TOUC. Ta T ata STEM mou
SlatiBevral og auTd Ta KEvtpa ameuBuvovtal og Eva eupl GAcUO NALKLWY KOl LOPPWTLKWVY EMMESWVY,
OO TO VNTILAYWYELD £WE TO EMOYYEAUATIKO YUVAGCLO. Ta padriuata KaAUTITouv SLadopeg EVVOLEG OTIWG
N BLOMNXOVLIKN POUTOTIKN, N KwWSLKOmolnon KoL n €MLOTNUOVIKI €pguva. Ta KEVIpA TAPEXOUV EMiONG
OTOULKA EPYOOTNPLO KOL EpyaoThpLa TtatViSLwy vonpoouvng. EmutA£oy, ta KEVTpA MPOoohEPOUV TIOAAG
gpyaotipla STEM yla vnmaywyeia, dnUoTtika, deutepofabuia kot yupvaota. Oplopéva KEVIpa gival
e€oMALOPEVA E OET TEXVIKWV KTLpiwv Fischer, oeT poumnot Lego kat Arduino, EMLOTNUOVIKA EpYQACTNPLAKA
UALKQ, TPLoSLACTATOUG EKTUTIWTEG Kal UTTOAOYLOTEG (Bircan, Koksal & Cimbiz, 2019; Uyar, Canpolat & San,
2021; Karaduman & inang, 2023) . Ta SnuocLa Kal ISLWTIKA TIOVETLOTH LA TIAPEXOUV S1APOPOUG TOPOUG
KOl TIPOYPAUUATO KATAPTLONG Yl SOOKAAOUG, TIPOTTUXLAKOUG $OoLTNTEG, Habntég mpwtofadulag kot
SeutepoBadulog ekmaidevong. To Mavemotuio Awyaiou tng KwvotavtivoUToAng sival éva amo ta
W6pupata mou €xel LW6pUOEL KEvTpa Kal epyactipla STEM yia va cupBalet otnv eknaibsvon STEM. To
epyootiplo STEM oto Mavemotiuo Awyaiou tng KwvotavtivoumoAng mpoodépsl éva Mpoypappa
KOTAPTLONG eKMalSeuTIKWY STEM, TOOO TPOOWIO HE TMPOCWIO 000 Kol SLASIKTUOKA eKMOLOEUTIKA
npoypappata, kKabwg kat oAokAnpwyuéva STEM exkmaibeuon yla padntéc. EmumAéov, TO TAVEMLOTAMLO
napéxeL eniong umootnplen oe LopLata ou evdladEpovral va LlbpUoouv Ta SIKA Toug epyactipla STEM.
ErutAéov, to kévtpo STEM tou Mavemotiuio Awyaiou tng KwvotavtvoUToAng €oTldlel miong otnv

nieptBaArlovtikr ekmaibevon STEM kat tapéxel eknaideuon STEM og emayyeALATIKA KoL TEXVIKA AUKELQL.
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Table 5.
Noteworthy Science Centers and Museums That Receive High Visitation
Center Funded by Info Link
Bursa Bursa The goal of the Bursa Science and Technology Center is to http://www.bursabilimmer
Science and Metropolitan  promote sustainable development, foster a society based on  kezi.org/
Technology Municipality's  science, and train future scientists, with the aim of
Center: BTM  vision project  accelerating Turkey's progress in the field of science and
technology and serving as a model for the entire country.
Konya Konya The Konya Science Center, established by the Konya https://www.konyabilimme
Science Metropolitan ~ Metropolitan Municipality and supported by TUBITAK, is rkezi.com/
Center Municipality Turkey's first science center. Its goal is to cultivate a passion
for science in people aged 7 to 70 and encourage interest in
science throughout all levels of society.
Kayseri Kayseri The goal is to merge theory and practice for young https://www.kayseribilimm
Science Metropolitan  individuals to work, create, succeed, and adapt to current erkezi.com/
Center Municipality demands.
and TUBITAK
Space Camp Private Space Camp Turkey, a space and center, is focused on https://www.spacecamptu
Turkey funded motivating young people to pursue careers in science, rkey.com
Science mathematics and technology. In programs related to STEAM
Museum (Science-Technology-Engineering-Art-Mathematics) learning
approaches; increasing their interest in creative sciences
through applied training; Suggestions for establishing
dialogue, questioning and critical thinking are aimed to be
guiding. A dynamic and fun journey used by space-related
operations, both for children and adults; training in
communication, teamwork and management.
Providing scientific education, Space Camp Turkey,
headquartered in Huntsville Alabama, has the American
Space Sciences Exhibition Commission License and is a
member of the Turkish Camps Association.
Eskisehir Eskisehir The Eskisehir Science Experiment Center is created with the  http://www.eskisehirbilimd
Science and Metropolitan  aim of educating our upcoming generation. It provides an eneymerkezi.com/default.a
Experiment Municipality opportunity for children who are interested in science, SpX
Center eager to learn by experimenting and observing, to utilize
various experimental tools and gain new knowledge. Both
young and old who share a common curiosity are welcome
to visit the center.
Istanbul Istanbul The ITU Science Center aims to provide students of all ages https://www.bilimmerkezi.i
Technical Technical with hands-on experiences in science, technology, and tu.edu.tr/hakkinda/itu-
University University nature's fundamental laws. Its goal is to promote scientific bilim-merkezi/
(ITU) Science culture in society, making science and technology accessible
Center and popular, and inspiring people of all ages to engage in
these fields.
Kocaeli Kocaeli The Kocaeli Science Center, a collaboration between Kocaeli  http://www.kocaelibilimme
Science Metropolitan ~ Metropolitan Municipality and TUBITAK, intends to unite rkezi.com/
Center Municipality-  science and technology with people of various ages and
TUBITAK levels of understanding, while promoting the significance of

these fields in society.

EmutAéov, to BILTEMM: Kévtpo Edappoywv kat Epeuvag yia tnv Ekmaibeuon EmiotAung,

Texvoloylag, Mnxavikng kot MaBnuatikwy, mou Bpioketal oto Texviko MNavemotnuio Méong AvatoAng,
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npoodEpel SLadopa MPOYPAUMATO KoL £pya yla TNV umootnplén tng ekmaidevong STEM. Autég ot
TPWTOBOUALEC mep\apBAvVOUV €pyacThpLa KATAPTLONG EKTOLOEUTIKWY, STEM nuépeg, kKabBwg Kal eBvika
KoL Slebvn €pya Kol pehéteg. To kévtpo Sle€ayel emiong SLETMIOTNUOVIKEG TIPAKTIKEG KAl EpYAOTHPLO
QVamTuéng Kawvotopiag, omwg to Edusteam Project, yla tnv mpowbnon twv omoudwv STEAM. To kévtpo
BAUSTEM tou MNavermotnuiou Bahgesehir mpoodépel pla oslpd MPOYPOUUATWY KAl TIOPWY yLo. TNV
UTIOOTAPLEN TNG ekmtaibeuong STEM. Autd mepAapBAVOUV EVO TIPOYPOLA EPEUVNTWY KOL ETIOYYEALLOTLWV
Young STEM, oxeSloopévo va TapEXEL uTtooTNpLEn o Keévtpa STEM, kabwg kal MOAAG eKTIALOEUTIKA
nipoypappata STEM. To KEvTpo €xel emiong ekSwoel ekmaldeuTIKA BLRALa yLa Tn Oswpla KL TLG MPOAKTLKES
STEM, ta omolo mapéxouv €vav Baclkd odnyd ylo eKMALSEUTIKOUG, KOBWG Kal odnyoucg elSKA
TIPOCOAPUOCHEVOUC Yo Ta SNUOTIKA oxoAsia (BA. Ewova 6).

To Payas Stem Center ival pia a€loAoyn ekmalSEUTIKY EYKATAOTACN TTOU BploKeTaL TNV TTEPLOXNA
Payas tng emapyiog Hatay otnv Toupkia. Auto to KEVTpo oteyaletal o€ £va SLwpodo Ktiplo éktacng 700
m2 ko elvat afloonueiwto yla TtV (6puon Tou EKTOC UNTPOTIOALTIKWY TIOAEWV. MeTatl Twv mpocodopwyv
TOUu elval paBnpata otg evotnteg Poumotiko [Mpoypappatiopnd, Mabnuatikry Movtelomoinon,
Emotnuovikn Atepevvnon, World of Words kat Mind Games. Ot paBntég mou nmapakoAouBolv pobnuota
oto Payas Stem Education Center enmwdelolvtal omd £pyaothpla TIOU XPNOLUOTIOOUV TOWKIAX
EKTIALSEUTIKA gpYaAeia, OMwWG aloOnTrpeg, NAeKTPOVLKA KUKAWHaTa, 3D ekTUNwTEG, Lego Minstorms EV3
Kot Mind Games.

JUUIEPACHOTIKA, N aLOAOYNON TNG OKASNUAIKAC £pEUVAS, TWV AVOPOPWV KAL TWV LEAETWVY TTOU
Sle€ayovtal ota kévtpa STEM amokoAUTTEL €éva eupl pacpa ebapUoywyY, EpYWV KoL EpyacTnplwy Tou
oToxeUouv otnv mpowbnon g skmaibeuong STEM otnv Toupkia, MOPAAANAO HE UTIOOTNPLKTLKES
mMpwtoPoulie¢  ylwo  veoolotata  kévtpa.  EmutAéov, TmoAUTMoL  ekmatdeutikol  Tdpol,
cupnepAapBavopévwy BIBALlwY Kol UMPocoUupwy, aVamTUooovTal ylo va Bondricouv Toug SA0KAAOUG
KOL TOUG HaBNnTéG otnv emdiwén NG aKadnUAikAG aploTelag. AUTEG OL TTPOOTIABELEG XPNOLEVOUV WG
anodelen g onpaociag tng ekmaidevong STEM kat TG SEC0MEUONG TWV TOUPKIKWY LOPUUATWY va

KOAALEPYRHOOUV HLa akPAloUco KOUATOUPO ETLOTNOVIKAG EPEUVACG KOL TEXVOAOYIKNG KOLVOTOLOG.

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
Yehiba 87 amnd 268



Co-funded by
the European Union

Ffaam S T SAN

iy

STEM Licks! [Bstatiar igin STEM STEM Merkezienn Geng STEM Aragtmmac
Obratmen Meslekd Mufredat Programi Destekdeme Programs v Ly eptayecsion
Gaagem Prograem Prograrmi

W\

KURAM ve UYGULAMALARIYLA
“en, Teknoloy, Mihandislik /e Maemasik Sditni
CLASSROOM ACTIVITIES

TOR THACHIRS
BY STUDENT TEACHERS

-. “b & BSTEM T PUSUL&
Dog.0r N SENCER CORLL i ’g-P -
Z
likokullar igin STEM %

Kitaplan
™ v STEM Euuustion Chess von Autvitias fx x
as PUSULA IPa-hers hiy Shoent Aachers

Note. Images are taken from BAUSTEM offical website

Figure 6. STEM Initiatives and Books Published by BAUSTEM
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ANAAYZH ZXETIKA ME TIZ MPAKTIKEZ EKMAIAEY2HX STEM 2TH 2AOBENIA

MEPIAHWH TQN KYPIOTEPQN 2HMEIQN

H £€kBeon WP2 eival pia oAokAnpwuévn PeAETn mou Slepeuva tnv eknaibsvon STEAM (Science,
Technology, Engineering, Arts, and Mathematics) otn ZAoBevia, pe WSlaitepn Eudoon otnv EVOWUATWON
BLWOLMWY TPOKTIKWY KoL otnv Tipdolvn petdapaon. H swoaywyn tovilel to Green STEAM, 1o omoio
EVOWMOTWVEL arpOoKomTa tnv reptBariovtikr cuveibnon oe OAa ta enimeda pabnong.

H enopevn evotnta gppabivel oto ekmaldeutikd cuotnpa tng TAoPeviag, meplypddovrac ta
HOVASLKA XOPAKTNPLOTIKA TOu. AUTO To cUoTha meplAapBavel Tnv mpwtofabuia, tn dsutepofabdpia Kat
v tprtofabuta ekmaibevon, pall pe eukalpieg ekmaidevong evnAikwv.

H kapbLd tng €kBeong Bpioketal oto kepdlalo, omou Aappavel xwpa pia Aemtopepng e€€taon
NG TPEXOUCAC KOTAOTAONG TNG MPAoLvng eknaidevong STEAM otn 2AoBevia. Evw n mpadotvn petdafaon
KoL n Blwolpodtnta eival ev pépeL mapoloeg o SLddopa eKMALSEUTIKA 0TASLA, N LOXUPOTEPN EVOWHATWON
TOUG evtoTtileTal oTNV TPLTOPRAOULA EKTTAiSEUON KOl 0T EPEUVNTIKA LWOpUpaTa. MapoAa AUTA, UTTAPXEL L
afloonueiwtn ENelwn cuoTnUATIKAG cUMIEPANYPNG TWV TTPACLVWY TEXVOAOYLWV Kal TNG BLWoLUOTNTAG
oTa eKMALSEUTIKA TAaiola. Eival evBappuviikd OtL ToAAEG mpwToPBoulieg Bpiokovtal oe e€€NEN ot
Sladopetika emnineda ekmaibeuong yLa TNV AVILLETWITLON AUTOU TOU KEVOU o€ £BVIKNA KALpaKaL.

To teleutaio kedpdhalo mapoucldlel £va TPoOoxXESLO yla €va TAaiolo mapakoAouBnong
eknaidevong kal katdptiong STEAM. Autd Tto mMAailolo TLTPEMEL TN OUYKPLON HETAEL TwV ZAOPBEVWY
MOONTWV KaL TWV TTOYKOOULWY EKTIALSEUTIKWY TIPOCEYYLOEWV. ATIO aUTHV TNV afloAdynon MPoKUTITEL Eval
ONUOVTLIKO €UPNUA: Ol EKTTALSEVUTIKEG LEBOSOL KOl T ATOTEAECHATO TWV TEOT TNG ZAoPeviag Eemepvouy
TOV HEOCO 0pO.

Baolkd, £va GNUOVTLKO CUUTIEPOOUA TIPOKUTTEL amd outh TNV avdaluon. Ol eKMALSEUTIKEG
Tpooeyyioelg Kal to amoteAéopata Twv SoKlpwv UTepPaivouv Tov kavova, UToSslkvuovtag Tnv
LKOVOTNTO TOU CUOTHHATOC Vo adopoLwVEL VEEG §e€LOTNTEG TTOU oxeTilovTal e cUyxpova tepLBAANOVTIKA
{ntApata. AutA n etotpotnTa KaAUTITEL OAOKAN PO TO PAopo TNG ekmaibeuonc, amd Ta MPWTa Xpovia LEXPL
™V evnAilkiwon, omodeikviovtag TV avTamOKPLon TOU eKMOLSEUTIKOU CUCTAUATOC OE EME(YOUOEC

OLKOAOYLKEG avnouyiec.
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To Green STEAM, Tto omoio onuaivel Emotipn, Texvohoyia, Mnxavikr, TExveg Kot Madnuotikd
ue €udoaon otnv mepPaArovTLKr cUVELSNON, TIG PLALKEC TTPOG TO TIEPIPAAAOV TEXVOAOYIEG KOL TLG BLWOLLEG
TIPOKTLKEG, €XEL TeEPAOTIA onpacia yla tn pPeAAovtikn kowwvia. Aladpapartilel kplowo poAo otnv
npowbnon ¢ Blwolpotntag, otn Sltatipnon Tou TEPIBAAAOVTOG KAl OTOV UETPLACUO TNG KALUATIKAG
aA\ayn¢. H evowpdtwaon tng meplBaAlovtikig ouveibnong otnv eknaidsuon STEAM npowBel tn Bliwoun
Kawotopia, tov Metplaocud tng KAwwotikic AAMAayng, tv MepiBardoviikry EuvawoBntomoinon, Tt
Aemiotnuovikn Juvepyaoia, tig Mpaowveg Eukalpieg Kaplépag, Tig AvBektikéc Kolvotnteg Kol Tov
MaykoopLo AvtiktuTo.

Méow tng mpaotvng ekmaidsvuong STEAM, ta dtopa Ba mpémel va eival €EOMALOUEVA UE TIG
YVWOELC, TIC 6£ELOTNTEC KAl TN VOOTPOTILA TIOU QOULTOUVTAL VLo TNV AVTLUETWITILON TWV TEPLBAANOVIIKWY
TMPOKANOEwWVY Kol tn Snuloupyia evog Blwolpou Kat avBektikol koouou. EvBapplvovtag tnhv edapuoyn
TWV TEXVWV, TNG TEXVOAOYLOC KOL TWV EMIOTNHUOVIKWY aApXWV UE TEPLPBAANOVIIKA CUVELSNTOMOLNUEVO
TPOTIO, EUMVEOULE TNV EMOUEVN YEVLA VO Yivel TeplBaAAOVTIKA UTtEUBUVOL KALVOTOUOL. AUTO, e T OELpd
Tou, obnyel og éva o Aapumpo PEAAOV yLa 6AOUG, UE ETIKEVTPO TNV OpOVLKA cuvUTIaPEN e T dUon Kal

™ 8€0EVON YL TTAYKOCULO BLWOLUOTNTA.

2AOBENIKO EKMNAIAEYTIKO 2YZTHMA

To ekmadeutikd olotnua otn ZAoPevia mep\apBavel Tpelg KUPLEG EVOTNTEG: TTPWTORAOLLY,
SeutepofaduLla kat Tprtofadula ekmaibevon, e MPOCOETEC SLATALELG yIa TNV eKTtAideVON EVNALKWY KL
TNV eknaibeuon pe el8IkEC avaykec. 1 Mo Aemtopepr oxnuotikd BAéne to MAPAPTHMA — ExmtauSeuTiko

ovotnua otn SAoBevia

1. H npwtoBabuia eknaidsuon mephapBavel pia oKL WOPUHATWY 0w dnUoacta Kal
WBWTIKA vnmoywyesia, SnUOTKA oxoAeia, ekeivol HE TPOOCAPHOCHEVO EKTTALSEUTIKA TIPOYPAUUATOL,
HOUGLKA oXOAELa Kol EKTTALSEUTIKA LEpUpaTa TTou e€UTINPETOUV ALSLA e ELOIKEG EKTTALOEUTIKEG AVAYKEG.
AUTO TO OTASLO0 KAAUTITEL TNV TIPOCXOALKN ekmtaideuon kat ¢ppovtida, tn Bacikn ekmaibsuon Kot TN

HOUOLKN eKkTaidevon.
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2. H SeutepoPadula ekmaideuon mapexetol HEow oxoAelwv avwtepng deutepofaduLag Kat

SeutepoBadulag ekmaibevong, kabéva amod ta omoia MpoodEpel Eexwplotég Sladpopes. Ol pabntég
UropoUV va eMAEEOUV HETOED YEVIKAG N ETIAYYEAUATLKAG TEXVIKAG ekmaideuong kal SgutepofabpLag
ETIAYYEALATLKAG N TEXVIKAG ekmaideuonc.

3. H tprtofabuia ekmnaidevon eival Slabéoiun 1600 PEOW TWV SNUOCLWV 600 Kl TwV
LOLWTLKWV LOPUHATWY Kol TeEpAAUBAVEL TNV avWTAT HETASEUTEPOPAOULA eMayyEAUATIKA eKmaideuon
Kol TNV tpltofabuia ekmaibevon. Ta avwrtepa eMAYYEAUATIKA KOAEyla mpoodépouv Tpltofadula
ETIAYYEALATLKN eKTIaideuon HIKPpOU KUKAOU, VW oL OXOAEG, oL akadnuieg kal ta avefdptnta Spupata

TpLTtoPabuLag ekmaidevong mapexouv MAOYEC TPLTOBABULAC ekTTaideuoNC.

ErmutAéov, n ZAhoBevia Sivel €udacn otnv ekmaideuon evnAikwv Kol tnv ekmaibeuon 8LKwv
avaykwy, mou Slopyavwvovtal anod WwTikol ¢opeic A pUn KEpSOOKOTILKOUG 0pYaVIOUOUC, TIAPEXOVTAG
£UKOLPlEG O ATOMA TOU avalnTtouVv MEPALTEPW avamtuén r xpetalovral €EelOIKEVUEVN UTIOOTNPLEN.
Adpnon tou ekmaldeUTIKOU CUCTNUATOC UE AUTOV TOV TPOTo, N JAofevia otoxeVEeL va POOHEPEL HLOL
OAOKANPWUEVN Kal TOWKIAOpOPpdN HaBNnolakr eUTElpia otoug TOAITeEC tng, KaAumrtovtag Siadopa
evlladépovta, LKAvVOTNTEC Kol avaykeg. H eotioon TO00 Ot YEVIKEC 000 Kol Ot €£EELOIKEUPEVEC
EKTIALOEUTIKEG SLadpopeC e€omALlel TOUC POONTEG e TIC amopaitnteg S£€lOTNTEC KOL YVWOELC yLlo
peAhovtikn emtuyia, evw ol mpwtoBoulisg ekmaibsuong evnAikwy Kat el8IKAG aywyng cuuBaAAouv oe

£V0L TILO TIEPLEKTLKO KAl TIPOCRACLUO pHabnolako meptBAaAlov yio OAa Ta HEAN TNG KOWWVIaC.

TEXNOAOTIA AIXMHZ — EKMAIAEYZH (MPAZINOY) STEAM 5TH 2AOBENIA

H ekmaibeuon STEAM otn XAoPevia €xeL KepSlosl onUOVTIKN TPOCOXN KAl avoyvwplon Tto
televutaia Xpovia KoL QVTUTPOCWIEVEL pLo SLETLOTNHOVLKA TIPOCEYYLON OTn Uadnon mou evbappuvel T
SNULoUpPYLKOTNTA, TNV KPLTIKA oKEWN, TNV eNMAucn MPoBANUATWY KoL Tn cuvepyaoia LeTaty Twy Hadntwv.
21tn ZA\oPevia, n edappoyn tng eknaidevong STEAM kabodnyeital amo tnv avayvwplon tg onuaciog tou
edodlaopol Twv padntwv pe Se€LOTNTEC TTOU £lval AmapaiTnTEG yla TO €PYOTIKO SUVAULKO Tou 21ou
alwva. H kuBépvnon, ta ekmatdeuTika WOpupata Kot Stadopol un KuPBepvntikol opyaviopol mpowbouy
evepya Tic mpwrtoBoulieg STEAM yla Thv mpowOnaon Tng KavoTouiag Kal TnV MPoETOLUACia TNG EMOUEVNG
YEVLAG YLoL VAV KOOUO HE YVWHOVA TNV TEXVOAOYLA KOl TAXEWC LETOBAANOEVO.

‘Evag amd toug mpwtop)Llkol g oToXoug tn¢ eknaideuong STEAM otn YAoBevia ival va yedupwosl
TO XAOMO HETAEY TWV TTAPASOOLAKWY OKASNUATKWY BEPATWY KAl TWV MPAYUATIKWY edappoywv. Me tnv
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EVOWMATWON TNG EMLOTAMNG, TNG TEXVOAOYIOG, TNG UNXAVIKAG, TWV TEXVWV KAl TWV HOONUATIKWY, oL
padntég evbappuvovtal va mpooeyyilouv ta mpoBARUaTa e OALOTIKO TPOTO, EMITPEMOVIAC TOUC Va
KoTavooUV KaAUTtepa moAUTAOKA NTAATA KaL VA avanmtuooouv oOAOKANpwHEVEC AVUCELC.

H ZAoBevia éxeL emevbUGCEL OTNV EMOYYEALOTIKI OVATITUEN TWV EKTIALSEUTIKWV yla va Staodaliost
otL SloBgtouv TIC amapaitnteg 6e€lOTNTEC KAl YVWOELG ylo Vo £DAPUOCOUV OTTOTEAECHUATIKA TLG
peBodoloyieg STEAM oTLG TALELG TOUC. EpyaoTrpla, POYPAULOTO KATAPTLONG KOl EUKALPLEG SIKTUWONG
£xouv opyavwBel yla va umootnpifouv Toug eKMALSEUTIKOUG OTNV EVOWHATWON TwV apXwv STEAM oTig
OLOOKTIKEG TOUC TIPOAKTIKEG. EmumAéov, n KuBEpvnon tng IAoPeviag €xel cUVEPYAOTEL Ue €TALPELEG TOU
LOLWTLKOU TOHEA KOl EPEUVNTIKA LSpUOTA yla va TapEXEL oTouG dOoLTNTEG TpocPach o teXVoloyia
OLXMNG KoL TIPOYUOTIKEG EUTIELPIEC. AUTEC oL ouvepyaoiec odnynoav oe Slddopa TMPoypapUaTO
KaBodrynaong, MPAKTIKAG AoKNoNG Kal cuvepyacoieg oxoAeiou-Blopnyaviag, Sivovtag otoug pobnteg thv
gUKalpia Vo EPYAOTOUV OE TTPAYUATIKA £pya KAl va LABouV amo emayyeApaTtiec o SLopopeTIKOUC TOUELC.
ErutAéov, mpwtoBoulieg mou mpowBouv TN SLadpopeTIKOTNTA KAl TNV £vtaén otnv ekmaideuon STEAM
gxouv emiong kepbioel £AEn otn XAoPevia. KatafdAlovral mpoomdbele¢ yia Tnv evBdppuvaon
TIEPLOCOTEPWY  KOPLTOLWV KOL UTIOEKTIPOCWITOUMEVWY OUAdwY va  akoAouBrjoouv TOMELG Kot
otadlodpopieg mou oxetilovral e To STEAM, pe otoxo T Snuoupyia evog o SLadopeTikol Kol Xwplg
OMOKAELOUOUC gpyatikol Suvaplkol oto pHéAov.

H exnaideuon STEAM otn AoBevia Bpioketal og BeTIKA TPOXLA, KABWE cuveXLEL VO EVEUVAUWVEL
TOUG HaBNTEG Ue TIG SEELOTNTEG, TIC YVWOELG KAL TN VOOTPOTILO TTou XPpeLdlovTal yla va eUSOKLUAO0UV o€
pLo kowvwvio mou Baciletal otnv texvoloyia. Me €udoon otnv MPAKTIKI LABNOoN, TIG SLETLOTNUOVIKEG
TPOOEYYIOELG KaL TIC BLOpNXAVLKEG cUVEPYOOieg, N TAoBevia TomoBeTeital yia vo tpowBrosL pia véa yevid
KOLVOTOUWY OTOXOOTWV Kol AUCEWV TPOBANUATWY, OCUUBAAAOVTOC ONUOVIIKA OTLG TOTKEG Kol

TLAYKOOLLLEG TIPOKANOELG.

MPOXXOAIKH ATQIMH (Anpotiko) (nAwkiac 1 €wg 6 eTwv)

To MPOYpAUHA OTIOUSWV YLa TA VNTILAYWYELD TTAPEELVE OXETIKA APETABANTO amo TNy idpuoh Tou
10 1999. 2 EGTIOOMEVO KUPIWE OTIC BAOLKEG apXEC TNG TEXVNG KOL TWV HOONUOTIKWY, XPNOLUOTOLEL pia
TALXVLSLAPLKN TIPOCEYYLON OTNV MPWLKN HaBnaon. Qotdoo, pia petapopdwtikr) aAloyn sivat epdovic to
2022, mou xapaxtnpiletal and tnv £ékdoon avabewpnUEVWY KATEUOUVTIPLWY YPOLLWY YLO TNV aAVAVEWGCH
TOU TIPOYPAUMATOC OTIOUSWY Tou vnrilaywyesiou. 3 Juykekpuuéva, autéc ol avabswproslg Sivouv
onpavtiki €udoon otn PLwolpndTNTo WG akpoywviaio Aibo. Auth n evnuEpwon UTIOYPOUULIEL TOV KPILOLUO
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POAO TNG evotaAaéng aflwv BLwolpng avamtuéng, Iblaitepa evbappuvong tng aiobnong eubuvng amévavtl
OTOV EQUTO, TOUG cUVAVOPWTTOUG, AAAEG LWVTAVEG OVTOTNTEG KAl TO MEPLBAAAOV 0TO MAQLCLO TNG TIALSIKNG
ekmaidevong. Q¢ PEPOG Ulag eupuTEPNG MPWToRoUAiag mou xpnuatodoteital amd Toug MnxaviopuoUg
Avdktnong kat AvBektikotntag (NOO - Mehanizma za okrevanje in odpornost), 4 n avalwoyovnon twv
EKTIALSEUTIKWY TIPOYPUUUATWY CUUTITTEL e TNV avalwoyovnon Bactkwy BepeAlwdwv eyypddwyv, mou
nepAapfAavouv To MPOYPOUHUO CTIOUSWY yla Ta vhmaywysia, ta oxédla pabnudatwy kot Tn yvwon.
KOTaAOyouc. Auth N oAoKANPWHEVN TipooTtdBeLa AeLToupyel UTIO TNV eMLTAYH TNG EMITEVENG TWV OTOXWVY

™G £wg TNV MpoBeopia tng 31ng AskeuBpiou 2025.

BAXIKH EKMAIAEYZH (MpwtoBabula & Katwtepn deutepoPfabula exkmaidevon) (nAkia 6 —
15 eTtwv)

H npwtofaduta kat n katwtepn deutepoBabuia ekmaideuon otn hoPevia akoAouBel pa eviaia
Soun evvéa eTWV o€ €va eviaio Pactko oxoAlkd cUoTnua, TIou aneuBuvetal og HoBONTEG NALkiag 6 €wg 15
ETWV. AUTO TO eKTIALOEVUTLKO TTAQLCLO TIPOCdEPETAL TOGO Ao SNUOCLA OC0 KoL OO LOLWTIKA OXOAELQ, e
T ISWTIKA Baolkd oxoleia va avtumpoowrelouv peloPpndikd pepidlo pabntwv (Ayotepo amo 1%).
EmtutAéov, Ta eKMALSEUTIKA WOpUUATA TIOU ameUBUVOoVTaL OE LOONTEG LE ELOLKEC EKTTOLOEUTLKEG AVAYKES
KOlL OL OpyavIopOL eKTtaldeuong evnAikwyv amoteAolV eniong LEPOG ToU ekmatdeuTikoU Tomiou. To Baoikd
OXOMKO Tipdypoppa aroTeAETal amd UTIOXPEWTLKA Kol Steupupéva mipoypdupata (Ewkéva 1) ° . lNa
QVaAUTIKO Tipoypappa Seite to MAPAPTHMA yla o oyoAiko mpoypauua tne Baotkng Eknaideuonc .

JUpPwWvVA HE TIG SLATAEELS TOU ZUVTAYHATOC TNG Anpokpatiag Tng ZAoBeviag, n Baoikr oxoAikn

ekmaidevon dgv gival povo UTIOXPEWTLKNA AAAA Kol XpnUotodoTeital amod To KpAToG.

MpwTtoC ekMalOeUTIKOC KUKAOG (NALkiag 6 — 9 eTwv)
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Méoa otov [MNpwto EKmalSeutiko .

Basic school programme
KokMo, avaduetat gva KOUOPTETO
UTIOXPEWTLKWV poBOnuatwy, gvotoya
taflvounuéva w¢ pabiuata STEAM, Tou

nieplkAeiouv o MaBnuatikd, tig KaAég Téxveg,

™ Mouowky Kkat T BoowKéG apxég Tou =il bl il
MepBarovrog ( slo. "Spoznavanje okolja"). 82%
AFTER-SCHOOL CLASSES participation
JUYKEKPLUEVQ, TO TIPOYPOUUA OTIOUSWVY Tou
[=] 74%
pabnuatog Fundamentals of the Environment g MORNING CARE participation
Z in 2020/2021
i Il )] , L
ETEKTEIVEL TIG OPUOSLOTNTEG TOU WOTE Vva =
5 SUPPLEMENTARY LESSONS
CUMTEPAABEL KaL TLG TTPACLVEG TexVoAoyieg. To
XPNOLUEVEL WG KATOAUTNG yLa TNV powbnon
NON-COMPULSORY OPTIONAL SUBJECTS
NG EKTAOEVONG KAL TNG KATAPTLONG E OTOXO
nepAappavet oAokAnpwuéva =
o DAYS OF ACTIVITIES
. . . (1]
Slaouvbedepéveg TUXEG Tou TepLBAaiAovtog, =
o
(]
TMPOYPOUUA CTIOUSWV auTol TOU HaBrApaTog
, , , , , COMPULSORY SUBJECTS
Baoiletal og BepeAlwdeLG EVVOLEG TTOU OXL LOVO
£VIOYUOULV TNV Katavonon o KAadoug Omwg oL
DUOIKEG ETLOTAMEG KOL N TeXvoAoyia, alld o=

( i

eMekTE(VOVTAL KOL OTOUG TOMELG TNG KOWWVIAC.
Aut n évtafn mpaypatomnoleital eviog tou
Seltepou ekmaldeuTikoU KUKAou. EmutAéov, ekteivetal o Bépata mou adopolv PUOLKEG ETILOTNUEG,
TEXVOAOYLO KOl KOWWVLIKEG ETILOTHEG OTNV EMOMEVN EKMALOEUTLKN HAON, EVIoXUOVTAG TOV TTOAUSLAOTATO

OLVTIKTUTIO TOU.

AeUTEPOG EKTIALOEUTIKOG KUKAOC (NAkiog 9 — 12 eTwv)

To ¢dopa tTwv Bepdtwv mou amotehouv to Pacilelo g ekmaibeuong STEAM udiotatal

ETIEKTOON EVTOG TOU SeUTEPOU KUKAOU, TtepAaBAavovTag MAEOV UL OELPA amo kKAadoug: Mabnpatika,
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KaAég Téxveg, Mouotkn, Quoikeg Emotripeg (slo. "Naravoloslovje"), Quoikég Emiotrueg kat Texvoloyia
(slo. "Naravoslovje in Tehnika"), kat Mnxavikn kot Texvoloyia (slo. "Tehnika in Tehnologija").
JUYKEKPLUEVQ, OAO TA LoBrpata mou oxXetilovtal e ToV TOPEN TWV PUOLKWY ETILOTNHWY, TNG UNXOVLKNAG
KOL TNG TEXVOAOYIOC EVOWUATWVOUV avadopEéC O MPACLVEG TEXVOAOYIEC OTA TPOYPAUUOTA CTIOUSWY
TouG. Auth n oAokAnpwaon dnpLoupyel pia kaBetn Staocuvdeon HeTafl UTWYV KoL TWV Baolkwy Apxwv Tou
MepBarlovroc (slo. "Spoznavanje okolja") amo tov NpwTto eKMALSEUTIKO KUKAO. ITOV TOUEN TWV TEXVIKWV
poBOnuatwy, ol padntég epPabuvouv oto Bepellwdeg mAaiolo NG texvoloylag, To omoio oploBeteital
oo téooeplg SLacuvOeSEUEVOUC TOUEIS:

° Texvikol mopol: AUTOC O TOMEaG TeplkAsiel pa oelpd amo {wTlka otolyela,
oupunep\apPavouevwy epyaleiwv emetepyaciog, LNXAVNULATWY, LETOTPOTIEWY EVEPYELAC, CUCTNUATWY
pueTadoong, KIVACEWV Kal LNXOVIOUWY XELPLoKoU TAnpodopLwv.

° TexVOAOYLKEG ALaSIKAOIEG: 2 aUTO TO TIESIO0, OL PHaBNTEC e€EpeUVOUV TIG SLADOPEC TTTUXES
TOU TEXVOAOYLKOU XELPLOHOU, OTwG N Slapdpdwon, 0 LETOOXNUATIOUOC, N KOTTH, N EVwaon, N EMLGAVELAKD
enetepyacio Kal oL OYXETIKEG AelTOUpyleC.

° OpyavwTtik Auvaptkr: Autog o Topag meplhapBavel tn Suvaptky oAAnAemniSpoon tng
OVAAUGNC TPOBANUATWY KOL TNG AVATITUENG TIPOTIOVTWY, AELTOUPYWVTAS WG N KvnTApLla SUvapn nicw ano
anoteAeopatikeg peBodoloyieg epyaoiag.

° OLKOVOUILKEG Oewpnoels: ESw, n afloAdynon Twv mpoiovtwy Kol TnG epyociag BplokeTal
OTO ETKEVTPO, pixvovtag pwe oTNV OLKOVOLKT SLACTOCN TWV TEXVOAOYLKWV TPOCTIAOELWV.

Madi, autol oL topeic gumAoutilouv cUANOYIKA TO paBnolako Tafidt Kat Snuloupyolv pio
OALOTIK) EKMOALSEUTIKY] EUMELPIO. JUYKEKPLUEVO, O OUTO TO TOMIO, OL UETATPOMEIC evépyelag
ovaAopBavouv Keviplkd polo. EuBaBivouv otic texvoloyieg Evépyelag kat AltoBrkeuong, mpoodEpovTag
MLo IOpTa 0TO BACIAEL0 TWV EVAANAKTIKWY TIPACLWVWY TEXVOAOYLWY. AUTH N OAOKANPWHEVN TIPOCEYYLON
€€omAileL TOUG LOONTEG OXL LOVO LE YVWOELG OAAQ KOL [LE TNV ETIYVWON TOU HETAOXNUATLOTIKOU SUVAULKOU
TWV AUCEWV BLOOLUNG EVEPYELAG.

Ao tnv GAAN mAeupd, oto medio Twv PUOIKWVY EMOTNHWY, OL HaBNTEG Eekvolv éva Tagidt
pHabnong kat KaAALEPYELOC oG BaBlag katavonong Twv BepeAlwdwy evwolwv Kal apXwv TG GUGCLKAG
ETULOTAMNG. AUTA Ta BepeAlwdn otolxeia xpnoelouv we To BEUEALO YL TNV KATAVONGON TG EPUTAOKNG
tamoepl Twv dawopévwy otov Guolkd KOopo. EmutAéov, ol pabntéc spPablivouv otnv mepimAokn
oAnAemtidpaon petafd {wvtavwy Kal pn {wvtovwy ITuXwy tne dpuong, etuliyovtag tig MOAUTTAOKEG
OX£O0ELC TIOU UTIAPYOUV UETAEY TNG SOUNAC, TWV OLOTATWY KOl TWV AELTOUPYLWY QUTWV TWV SUVOULKWY
cuoTnUATwY. Katd tn dtdpkela Tng £€epelivnong TOUC OTNV ETILOTALN, Ol LABNTEG ATTOKTOUV YVWOELC YO
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™ BaBbLd onpacia mou £xouv ol GUGCLKEG EMLOTHUEG YL TNV TTPO0S0 TG avBpwnotntag. Auth n dtadikaotia
OXL Hovo KaAAlepyel tn yvwaon aAld emiong KaAALEPYEL OTAOELG KOL TIPOOTITIKEG YLl TOV EQUTO TOUG, TO
nepBAANOV TOUG Kol TOV gUpUTEPO GUGCLKO KOOMO. Evotaldlel pia ofeia emiyvwon tnG emitayng tng
umevuBuvnc cuumepldpopdg, umootnpilovrag tn dpoviida NG MPOCWTLKAC AcdAAELOC KOl TNG eunpeplag
TWV AMwV. MEow AUTAC TNG OALOTIKAG TIPOCEYYLONG, OL LaBNTEC £xouv TN Suvatotnta va obupnAatroouv
gl cuBLWTIKA oxéon Ue TN ¢uon, evioxvovtog TV aiobnon tng Slaxeiplong kal unoypapuilovrag tn
{WTIKOTNTO TWV CUVELSNTWV EVEPYELWV yLa TN oUANOYLKA eunuepia. OAn auth n yvwon XpNowleVEL WG
Kpilowo BepéAlo yla TV avamtuén olyXpovwv IPACLVWY TEXVOAOYLWV.

OAokAnpwvovtag tov SeUTepo eKMALOEUTIKO KUKAO, N E€MAPKELA TWV MoOnTwv ota Baoctkd
padnuata —IAofevikiy yAwooa, Mabnuatikd kat AyyAlkd— aflohoyeital péow tou EOBvikoU Teot

M'vwoewv (NPZ). Auti n aloAdynon eival UTTOXPEWTLKN YL OAOUG TOUG LoONnTEC.

Tpitog ekmaldeuTIKOG KUKAOC (NAkiag 12 — 15 etwv)

To XOPOKINPLOTIKO YVWPLOHA TOU TPITOU eKMadeUTIKOU KUKAOU elval OTL umelBuvol yla T
S6aokaia eival povo ot eldikot kaBnynteg ( slo. Predmetni pouk ). Autr n povadikn puBuion mpowOet
Vv To oAokAnpwpévn kol oe PBaBog e€epelvnon oe OAa ta Tedia, cUUTEPIAAUBOVOUEVWY TWV
poBOnudatwv STEAM. EmumAéov, ol doLtnTéG untoxpeolvTalL va eTUAEYOUV pLadnpata emAoyng TOUAAXLOTOV
600 wpwv eTnoiwg.

Ze QUTNV TNV PoXwpPNnHEvn ddon, o KapBag Twv Bepdtwy mou euBuypappilovtal e To MAaiolo
STEAM SieupUvetal mepattépw, mepthappavovroag tn Quoikn, tn Xnuela kot tn Biodoyia. MapdAAnAa pe
QuUTQ, oL Lodntég amoAapPfdavouv tnv eheuBepia va emidééouv SUo pabnpata emAoyng amd o LEYAAN
TMolkAla emtAoywv. OuoLOOTIKA, aUTA Ta padhiuota xwpilovtal oe dUo oUvoAda: To €va KOAUTITEL
KolwVvikEG Kal AVOpWTTLOTIKEG EMLOTAUEC Kol To GANO £0TLALETAL 0TOUC TopE(G TNg Duoikng EmlotAung Kat
™¢ Texvoloyiag. Metafl autwv Twv pabnudtwy eivat Mabnuatikd Epyaotrpla, AlatpodLkeg NMPaKTIKEG,
Enegepyacia YAwwy, Melpdpoata Xnuelag kat Quaotkng, Mnxavikeég kot YIOAOYLOTIKEG APXES, KaBwC Kat
lewpetpia Kot Texvikd Ix€do (mou mepllapPdvel tplodlaotatn eKTUMWON Kol Poviehomoinon).
JUVKEKPLUEVQ, OPKETEC OO AUTEC TIG TTPoodopEC SnULoUPYOLV EiTe AECOUC Eite EUPECOUC SEOUOUG e
TIC TTPACLVEG TEXVOAOYIiEC.

Mo emMUTAE0V ONUOVTIKN TITUXN TG BOOLKAG ekTaiideuong mep\apBAVEL UTIOXPEWTLKEG NUEPEG
Spaotnplotntag (Ewova 1), mou mephapBavouv ekSPoUES, eKSPOUEC 0T UGN KAl TEXVIKEG ouveSpleC.
Katd tn SlapKeElD aUTWV TwV TEPLOSWY, TOPEXOVTIAL OTOUG HABNTEC sukalpleg va efepeuviioouy
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EPEUVNTIKA gpyaocTthpla, tbpupata, pouaosia Kot ToAAG dAAa. Omwc KoL 0 SEUTEPOC EKTTALOEUTIKOC KUKAOC,
oL LaBntég Tou Tpitou kUKAoL umtoBaAlovtal og afloAdynon HEow Tou EBvikoU teot yvwoewv (NPZ). Autn
n afloAoynon KaAUTTEL TNV eNApKeLR 0T oAoPevikr YAwooa, Ta Mabnuatikd kot éva Tpito BEpa mou

KoBopiletal amno tnv KuBépvnaon. AuTH n UTIOXPEWTLKN afLloAdynaon LoXUEL yla OAOUC TOUG LaBNTEG.

ANQTEPH AEYTEPOBAOMIA EKMAIAEYSH (AsutepoBdduta) (nAwkia 15 — 19)

MeTd Thv 0AOKANPWON TNG UTMIOXPEWTIKAG MPpwToBabuLag eknaibeuonc, ol padntég, ocuvnbwg oe
nAkia mepimouv 15 etwv, pmopouv va emAé€ouv va cuve)ioouv Thv akadnuaiky Toug mopeia otnv
oavwtepn SeutepoPadpLa ekmaildevon, emAéyoviag oXoAsio Kol Tpoypapa Tou euBuypappileTaL P TG
T(POTLUNOELG TOUC. AUTA N PAoN TUTIKA ekTeiveTal amd §U0 £wg TTEVTE XPOVLA yLol TNV OAOKARpwOon.

ErutAéov, n amoktnon tithou avwtepng
SeutepoBadulag ekmaibeuong MOPAUEVEL EPLKTH
Katd tnv  eviAikn  Twn  HEOW  TOKTLKWVY Technical
TIPOYPAUUATWY TIou EVOWUOTWVOUV

£€e18LIKEVEVEG OPYOVWTLKEG TIPOCOPUOYEG

Vocational
TIPOCOPUOCHEVEC YLa EVAAIKEG HaBNTEG. Qotooco, . Vocational technical

gyypadn twv unoPnoiwv pnopel va meploplotel  Short

vocational
€av 0 aplBuog umepPaivel TG duvatdTNTeG TOU <1% Vocational
course
oxoAsiou.

To mAaiolo g avwtepng dsutepoPfaduiag P —
- gimnazija

ekmaidevong Asltoupyel oe plol Kevtplkn Soun.
Figure 1 Enrolment by type of upper secondary education

Katd ouvénela, oL anopaoels mou adopouV TNV roeramme, 2015

6puon, ™ XpPNUATOSOTNON KAl TA EKTIALSEUTIKA
npoypappata oxoAeiwv Stapopdwvovtal os €Bvikd eminedo. Evw ta oxoAeia kal ol ekmaldeuTikol
SLaTnpPoUV TNV AUToVOouLa OTNV EKTEAEDN TWV EVIETAAUEVWY TIPOYPOUUATWY, AOKOUV eMiong avefaptnoia
og Bépata mou oxeTilovtal pe TV €AoY Kal Tt Slaxelplon avpwrivwy mopwv.

H avwtepn deutepofabuia ekmaibeuon opyavwvetal oe SU0 TALELG: TN YEVIKN ekmaideuon Kal
TNV TEXVIKN KAl emayyeAQatikn eknaidsuon. Metal twv pabntwy, mepimou To éva Tpito emAEyouv TN
YEVIKN ekmaideuorn, evw ta umoAouna V0 Tpita eMAEYOUV TNV TEXVLKI KOl EMAYYEALATIKY eKmaideuon
(6rwg daivetal oto IxAMA 2). ® H SLdpKELa TWV YEVIKWY TIPOYPUUUATWY EKTEIVETAL O TéooEpa Xpovia,

EVW N TEXVLKN KOl EMAYYEAUATIKA ekmaibevon pnopel va OKIAAEL o€ SLAPKELA, TIOU EKTElVETAL OE 2, 3 1

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
Yeliba 110 ano 268



Co-funded by
the European Union

4 xpovio. To TEAEUTOIO  KOTNYOPLOTIOLE(TOL TEPOITEPW O OlLOPOopPeTIKEG  SLASPOUEC,
ouunephappfavopévwy twv Texvikwv MNpoypappdtwv (4 £€tn), twv Mikpwv EmayyeApotikwy
Mpoypoppdtwy (2 £tn), Twv EmayyeApatikwy MNpoypappdtwy (3 £€tn) kal Twv EmayyeApatikwy TEXVIKWY

Mpoypoppdtwy (2 £€tn).

Fevikng MNawdelag (Matura — AmoAutriplo Aukeiou)

To mpwtapxlkd 0deAog Tou yevikoU Aukeiou (0.0. «Gimnazija») €yKeltal oto €upy daocua
YVWOEWV ToUu. AuTH n yvwon g€omAilel Toug pabnTteg He TIg MpoUMoBECELG yLo TNV MEPALTEPW eKTTAiSeUON
O€ TIOVETILOTH LA, TOGO otn ZAoBevia 600 Kal ae 0OAOKANPO TOV KOGHO. H OAOKANpwan VOGS POYPAUUATOG
Aukeiou, pall pe TNV amoktnon yevikng maideiag, amoteAel mpolndbeon ywa 6coug emBUpOUV va
okoAouBroouv TNV TPLITOPABULO EKTIALSEVON OE TIAVETILOTALA KOl OPLOUEVA KOAEYLO.

To mpoypappa oTIouSwWV yLa TNV YeVIKNA ekmaideuon mepAapBAvEL €va PELYHO UTIOXPEWTIKWY Kol
poBOnuatwy emdoyng. Itn odaipa tou STEAM, ta Boolkd OEpATA EVOWUATWVOVTOL WG UTIOXPEWTLKA
otolxela, oupmneplapBavopévwy twv Kalwv Texvwy, tTng Brodoylag, tTng Quoikng, tng MNewypadiag, tng
MAnpodoplkng, tng Xnueiag kat twv Mabnuatikwy. Opoiwg, StatiBetal pla oslpd amd padruota
gmAoynG, Ta omola mopouctalouv oToug HaBnTtég To poxwpnuéveg i oe BAabog emavaAnPelg g
BloAoyiag, Tng Duoikng, Tng rewypadiag, tng MAnpodopikng, Tng Xnuetog kat twv Madnuatikwy.

To tpéXov mpodypappa ormoudwv ayyilel ev ouvtopla TG PACLVEG TeXVoAoyieg oe Slddopeg
EVOTNTEG, XWpIG €1¢ BaBog e€epelivnon. Avtipetwnilovtag auto, pia el8IKN opAada epyaciog XL CUVTAEEL
BeeEAMWBSELC apXEC Lo TNV avaBABULON TWV TIPOYPAUUATWY OTIOUSWVY 0To dnuotikd Kat oto AUKeLo. ”H
Baowkn Toug mapatnpnon ivat 0tL 0 2106 alwvag amattel n ekmaidguon va avilkatontpilel ONUAVIIKEG
KOLWVWVLKEG AAAQYEG TTOU EMNPeAlOUV TNV ouoia TNG Kowwviag. AuthA n emoxn Silvel éudaon otnv eniluon
TMEPBAANOVTIKWY KO KOWWVIKWY {NTNUATWY OTWE 0 aVTiKTUTIOq TNG PndLomoinong, oL EMUTTWOELS TWV
ETIAOYWV TWV KATAVOAWTWY GTOUC TTIOPOUG Kal n dlatripnon tou meptBaiiovrtog. Etol, n mpowbnon tng
gsvawodntomnoinong yla tn Buwotun avamtuén kot tng Yndlakng tkavotntag otn veolaia kabiotatot
{WTIKAC onuaociog.

ErumAéov, plo petaocxnuotiotiky aAlayn Bpioketal os €€€AIEN OTOU oL pNXOVEG Eemepvolv Ta
TaPadooLaKA 6pLA TNE CWHOTIKAG Epyaciog Toug kot oUUBAAAOUV OAO KOL TIEPLOCOTEPO OTLG AVOPWITLVEG
YVWOTIKEG LKovOTNTEG. Auth n emavafloAoynon tng Astoupylag toug amoattei pta oAokAnpwpévn
KOTAVONGON TNG SUVAULKAC TWV LNXAVWY, TIPOHOLA LE TOUC KOOLEPWHEVOUC EMLOTNUOVLKOUC KAGSoUG. Qg
anotéAeopa, n €€EAEN Tou Mpoypdappatog ormoubwv mpoonabel va evioyuoel TV TePLBAAAOVTIKNA
ocuveibnon, tv Ynolokn KAVOTNTA KAl ML AETTH KATAVONON TWV TEPUTAOKWY TNG HNXOVAC,
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guBbuypappuilovrag aoya pE TO PETAUOPPWTIKO TOTIo Tou 210U atwva. AUTEG oL L6€eg utoypappilouy

TNV EMUTAKTIKA QVAYKN EVOWUATwong Tou Green STEAM oT0 eKIaLSeUTIKO cUOTNUAL.

Texvikn kat EmayyeApatikn Exkmaibeuon

H texvikn kol emayyeApatiky eknaidsvon mopouotdlel pia eEelSIKEVPEVN OEPA paBnuatwy
STEAM 1ou epPaBbuvouv og SlakpLtd TexVikA kKot puatkd medla. Auth n MTUXA TNG EKTALSELONG TTAPEXEL
ULOL CUYKEVTPWHUEVN £0Tioon o S1ddopouc TOUELC, TPoodEPOVTAG OTOUC HABNTEG Lo OAOKANPWLEVN
KOTAVON GO TV SLapOpwy TEXVIKWY KAl ETILOTNHOVIKWY KAASWV. EKTOG amo Ta cUBATIKA Habripata Omwe
ta MaBnuartika, n Mououkr, ot KaAég Téxveg, n Blodoyia, n Xnueia, n Quoikn kal n NAnpodopikn, autn
N 080¢ €l0AYEL pla oslp@ amnod e€elSikevpéva padrpata mou eubuypappilovral oteva Ue Th adaipa Tou
Green STEAM.

Autd ta e€elSikeupéva pobnpata nephappavouy Eva ANBog KAASwY ouU cUVSEOVTAL EYYEVWG
UE TOuC Topelc TnC asldopiag Kal tng meptPBaroviikng cuveidnong. Afloonuelwta mapadsiypata
nepthappavouv Blotexvoloyia, HAektpoloyia, Emiotiun YAlkwv, Mnxavikrn, EmiotApn YmoAoylotwy,
HAektpovikd Zuotnuata, Kataokevuég, Mewpyla, Zuloupyikr, MikpoBloloyia, Xwpikrp Movtelomnoinon,
JuotApata Kal Aiktua YroAoylotwy, Mnyavoloyia, Epyactnplakéc Aoknoelg, Aotpovopia, Emtheyuéva
Kedahaio otn Blotexvoloylo, Anuioupylkn Emixelpnuotikotnta, Epsuvntikéc Epyaciec kat AAa
Mpoidvta, Epyaciec Epyou mou Evowpatwvel MeBodoloyieg Epeuvag, MeplBarloviikég Mehéteg kal
Exnaidevon ywa tnv AANAnAgyyun. O KatdAoyog, av Kal EKTEVNG, AMAWG XAPAleL TNV €MLPAVELA TWV
TEPLEKTLKWV IPOTPOopwV.

Mapd auth TNV eKTeTauévn emhoyr, n Poolkn TPOKANON TAPAPEVEL OTL TA TPEXOVTA
npoypappata onoudwv Sev SLABETOUV HLA OALOTIK) TIPOOTITIKY 000V adopd TNV Katavonon Ttwv
npacwvwyv texvohoylwyv. H mepimhokn aAAnAenidpaon petaty twv Sladopwv otolxeiwv STEAM kal n
edappoyr] TOUC O TOUELS TTOU ETILKEVTPWVOVTAL OTN BLWOLUOTNTA, OTIWG OL AVOVEWGCLUEG TTINYEG EVEPYELAC,
n Slwoxeiplon Twv TOPWV KoL N OLKOAOYIKA Slatipnon ouxva kotakeppatiletal. Auth n €Mewn
UTIOYPOUULTEL TNV OVAYKN YLOL LLLOL EVOTIOLNIEVN TIPOCEYYLON TIOU YEPUPWVEL TOL KEVQ, TIOAPEXOVTAC OTOUG

poOntég pa Badia avtiAnyn Twv mPAcLvwv TEXVoAoyLwV ot Vo eUPUTEPO EKMALSEUTIKO TTAAioLO.

ANQTEPH KAI MIKPQOY KYKAQY EMATTEAMATIKH EKMAIAEYZH (Tpitofabpia)

Metd tn petappuBulon tg Mmoldvia, n doun tng Tptofadulac ekmaideuvong tng TAofeviag
nephapPavel Tpelg KUKAouG: Tov 1o **° - Mruxio (3 xpdvia), Tov 20 ¥ - Metamtuytakd (2 étn) Kot Tov
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30 “ _ ASaktopkd. H xwpa dhofevel Téooepa SLaKEKPLUEVO TIAVETLOTAMLO: TO MAVEMLOTAKLO TNG

AouprmAtdva, to MNavemotrpio tou Maptumnop, To Navenotripto Tng Primorska kat to MavenioThpLLo tng
Nova Gorica.

AUTA TO TTOVETILOTA LA EVWVOVTAL LE L0l KOLVI) OTOCTOAN TIOU ETILKEVTPWVETAL OTNV ipowbnon

g Olemotnpovikig e§epelivnong, NG

KOLVOTOMLOG KaL TNG SnuLoupykotnTag. Eival

odlepwpéva otnv  evbuvapwon  Twv

Education NEG—_——————

— e = HOONTWY WG KPLTIKWY OTOXOOTWVY Kol

Social sciences, journalism IEEGE_—_—_——_—_ EVEPYWV  OUVTEAECTWV OTNV  Kowwvia,
and information
Business, administration EEEE—SS———————— Slvovtag €udacn otnv oucLaoTIK ocuvdeon
and law
Natural Sc'ences.;ztztea?f;:ig e HETOEU TNG ETMLOTAMNG, TNG TEXVNG KAl TNG
|
Information and . . . L
Communication Technologies KOLWVWVLKNG T[pOOSOU' Meow
Engineering, manufacturing I— y ’
and construction NPOCAPHUOCIHLWYV Kot 6UVC1|J.LKU)V
Agriculture, forestry, fisheries EG_—_—_———— , , ,
and veterinary ekmaldevtikwyv peBodoloylwy, autd Ta

Health and welfare NRGE_—_— 8

- WpLpata npoonabouv va e¢omAicouv Toug
ervices | ——

0% 5% 10% 15% 20% 25% 30% (IT[Od)OLTOUQ UE TLG AIAPALTNTEG LKAVOTNTEQ

Figure 2 Distribution of tertiary education graduates by broad ylot VO QVTLLETWTOOUV TIG TEPLMTAOKEG
field of education, 2020 , , ,
TIPOKANOEL; TOU  OUYXPOVOU  KOGOU,
oupmePAQUBOVOUEVOU TOU XWPOU TWV
nipdovwy texvoloylwv (Ewkdva 3) 8.

OL mpAoLveg TeXVOAOyLeC ekmpoowmouvTal KaAd o Stadopa mpoypaupata ormoudwv Kabwe Kat
OTLG EPEUVNTLKEC OUASEC OTA TIAVETLOTHLLLA.

Kal ta Téooepa maveniotipla SnLoupyolV LoXUpEG CUVOETELG e SNUOCLA EPEUVNTIKA LOpUHATA
(Ilvotitouto Jozef Stefan, EBviko Ivotitouto Xnuelag, EBvikd Ivotitouto BloAoyiag, FewAoyiko lvotitouto
™G ZAoBeviag, lvotitouto Aacwv tng ZAofeviag, Ilvotitouto YSpauAikng Epeuvag, Ivotitouto MetdMwy
kot Texvoloyiag, lewpywkd Ivotitouto 2AoPevia, Ivotitouto Ekmawdeutikng Epeuvag, Ivotitouto
MoAeodopkol Ixeblaopol tng Anuokpatiog tng 2AoPeviag, EOviko Ivotitouto Ktipiwv kat MoAlTikwy
Mnxavikwy tng ZAofeviag, K.AT.) Kal eTAeyUEVOUC LBLWTIKOUG dopels, kabwg Kal oteyalouv agloAoyeg
povadec £peuvoac Kot avantuéng oto etalptkd medio. H cuvépyeta petafl plag mAouaoLag EMOTNUOVIKAG
KANPOVOULAC Kal pLog cuyxpovng SO £PEUVOC KoL avarttuéng odnyel og oUCLOOTLKN SECUEUGN OTOUG
TOUEIC TwV MPACWVWY TEXVOAOYLWY KoL TNG Blwolpotntag. MNMopd tov oXeTkd HETPpLo TANBuoud tng

YAoPeviag Twv TEPUMOU 2 EKATOMUUPIWY, N EMOTNUOVLKA KOWOTNTA TNC Xwpog mepllapBavel
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nepLoooTepoug amod 11.000 apoCLWHUEVOUC EPEUVNTEG TTOU CUVELOPEPOUV CNUOVTLKA, LE QTOTEAECUQ
1.346 d1eBveig emiotnuovikeéG ouvdnuoaoteloelg ava 100.000 dtopa.

H Babia extipnon tng AoPeviag ylo tnv €mOTAN Kal TV eknaidevon eival epdavng otov
afloonueiwto aplOud véwv mruxoLxwv Slbaktoplkwy omoudwv ava 100.000 katoikoug, €vag
EVIUTIWOLOKOG aplBuog 355. Auth n akAdvntn S8£CUEUOn yla ETILOTNHOVIKEG emdlwielc elval Babla
PL{WHEVN OTOV TIOALTLONO TNC XWPAC, UTIOYPOUUL{OVTOG TOV KEVTPLKO pOAO Ttou Stadpapatilel n emotiun
Kol n €peuva otn dlapopdwaon tng Kowwviag tng TAofeviag. Auth n Ko adooiwon UToSNAWVEL OTL N
Kplowun Hada mou amoatteital ylo va ayKaALdoeL Kol vo epapUOCEL KALVOTOUEC TPACLVEG TEXVOAOYLEC elval
OPKETA ONUOVTLKN YLa va 08NYNOEL O LETOOXNUATIOTIKEG AAAAYEC o€ SLadopouc Touelc kabwe Kat aTov

kAddo tng ekmaidevonc.

Mpaown Eknaidevon kat' Epeuva oto MavemotruLo tTng AloupumAtdva

H >AoBevia, 16iwg to MavemtotApo tng AloupmAtdvog, eivol mepndava SLakekpLUEVO LEAOG TOU
Juvaoriopol STEM tng EE. AUTOC 0 GUVAOTILOMOG AELTOUPYEL WG €va MAVEUPpWTALKO SikTuo adlepwEVo
otnv mpowbnon tng ekmaibevong STEM (Science, Technology, Engineering, Mathematics) oe 0An tnv
NMeLpo. H mpwTtapxkr TN amootoAn eival va dnuloupynosl Kat va epapUOcel EKTOLOEUTIKEG TIOALTLKEG
KOL oTpaTNYWKEG STEM TtoUu OXL HOVO 08nyoUV TNV OLKOVORLKN avamtun, aAld Snuloupyolv gupeieg
EUKALPLEG KaL eVioXUOUV TN OUVOALKN gunuepia. e otevy ouvepyaoio Ue Gopeig XAPAENC TOALTIKAG,
EKTIALOEUTIKA 6pUpaTa Kol evlladepopuevous popeic Tou KAASOU, 0 GUVACTILOUOG £XEL SECUEVTEL va
UTIEPOLOTILOTEL KOULVOTOMEG TIPOCEYYIOELS Yl TNV Ttapoxn ekmaideuong. EmutAéov, avalntd kal dtadidel
gvepyd AUoelc mou Boaoilovtal o oTolEla Yyl TNV OVTLUETWITLON TOU TLECTIKOU INTAUATOC TwV
ovavtlotolwy deflotntwy ota nedio STEM. Avtipetwrnilovtog MPokANCEL TTOU KUpAlvovTal amno tny
EMewn elbikeupévwy enayyeApatiwv STEM €wg tnv mpowbnon LOXUPWV CUVEPYAOLWV HETOED
EKTIALOEUTIKWY POPEWVY, ETALPELWV KOl KUPBEPVAOEWY, O CUVOOTILOUOG TIPOCOGhEPEL LA OTTAPAUIAAN
TAQTPOpUA. ITOV TIUPAVA TWV SPACTNPLOTATWY TG BploKeTal N mapoxr evog povadikol ¢dopoul Kot
KOUBOU yvwong, Tou AElToupyel we xwpog amodrkeuong yla avaluoelg Baoel dedopévwy, avrailayn
BEATIOTWY TPOKTIKWY KAl Gpecn Uumootnplen. MéEéow authg TG TOAUMAEUPNG TPOOCEYYLONG, O
CUVOOTILOMOG OxL Hovo opapatiletal éva péAAov pe adBovia taréviwy STEM, aAAd kataAUeL eniong Tn
cuvepyaolia mou ektelvetal mépa and ta mapadoolokd opla, Staodpalilovrog Tn cuvexr MPoodo TNng

ekntaibevong STEM kat Twv puptdSwv odperwv tng. °
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To Mavemotipuo thg AloupmAlava gival To TaAALOTEPO Kol HEYOAUTEPO pupo tpLtofadpiag
ekmaidevong Kal EMLOTNUOVLIKAG £peuvag otn ZAoBevia. To mavemniotiuo 16puBnke to 1919. Exel nepinou
38.000 TPOMTUXLAKOUG KOL METOMTUXLOKOUG GOTNTEG Kal amaoxoAel mepimou 6.000 kaBnyntég
TpLtoPabutag ekmaideuong, epeuvntég, Ponboug Kot SLOKNTIKO TPOOWTIKO O 23 OXOAEG Kal TPELC
akadnuiec texvwv.  To MNaverotipo tng AlouvumAtdva Eexwpilet yia Ta eEAPETIKAE TOU TIPOYPAUOTAL
TOOO OTLG KOLWWVIKEG KOl GUOCLKEG ETLOTNUEG, OG0 KOL OTIC TEXVIKEG OTIOUSEC. AUTA TO TPOYPAUOTA
oxeblalovral oxoAaotikd cUdwva He TIG apXEG Tou opilovtal otn Alaknpuén tTng MmoAdvia. To (Spupa
TIAPAUEVEL OTNV TIPWTN YPAUUN TWV TPOOSWVY OTLG TEXVEG, TLG ETLOTNES KAl TNV Texvoloyla, TO0O evtog
NG Xwpag 600 Kal aTtnV maykoopLla oknvr). Avayvwpllovtag tnv MLECTLKA avaykn ylo tTexvoyvwaoia STEM
otn YAoPevia, to MavemoTApLo TG ALOUMITALAVO CUHETEXEL EVEPYA OE ML TIOLKIALO TIPWTOROUALWY
TPoPBOANG, Ue OTOXO TNV TpowBnon WO LoXUpnG Oelpdg TaAéviwv STEM. OL mpwtoPoulieg auTEC
nep\appavouv:

° JUVEPYOTIKEC Tpoomabele¢ péow ouvepyaowwv Quadhelix, ¢dépvovtag oe emadn
ekmaldeuTIKA I6pLpata, Blopnxavieg, un KepSOOKOTILKOUG OPYaVIOHOUC Kal KuBepvnTtikoUg GopEig.

° Juppetoxn oe dpaoctnplotnteg STEM evtog twv MakerlLabs kat Fablabs, evioyvovtog tnv
TPAKTLKA €epelivnon Kal TN SNULOUPYLIKOTNTA.

° Evopxnotpwon Beplvwyv Kal Xelpepvwy oxoleiwv, pall pe CAMPSs, TpoGOpUOCHEVA YL
pHoOntég Tng mpwtoPaduLog katl Ssutepofabdulag exkmaideuong.

° Awadpapdrtion Pacwkol polov otn Swopdpdwon pLoC OAOKANPWHEVNG €BVIKAG
oTpatnykng STEM o cuvepyaoia pe dAAoug evdlodepduevoug dopeic.

° Mapoxny eEelOIKEVUEVWY  EKTIALOEUTIKWY  OUVESPLLOV  yla  HaBntég, yoveig Kot
EKTIALSEUTIKOUG.
° MpowBnon ¢ evaoBNTOMOiNoNG OXETIKA HE TIG TTOAA UTIOCXOUEVEG OTOSLOSPOLILEG

STEM kot tpoBoAn EUNVEUCHUEVWYV TIPOTUTIWV.

° AvAAnyn €PELVNTIKWY EYXELPNUATWY ETILKEVIPWHEVN OE TILECTIKA {NTAMATA OTWE N
Buwouun Kowvotopio, 0 HETPLACUOC TNG KALLATIKAG aAAayng, n meplBallovrtikn evalobntomnoinon, n
SLETULOTNOVLKN) CUVEPYAOLA, OL TIPAGCLVEG EVKALPLEG KAPLEPAS, OL AVOEKTLKEG KOLVOTNTEG KOLL O TIAYKOOWLOG
avtiktumoc.

Av KOl OQUTEG OL TTPOOTIAOELEG €X0UV TEPAOTIA CNUAOLA, Elval oNUOVTLKO va avayvwpiooupe OtL
€7t Tou mapovtog Sev cuvdudlovtal MANPWE WC LA KAAQ OAOKANPWHEVN KOL OPYAVWIEVN TIPOCEYYLON
YlOL TNV QTOTEAECUATIKA QVTIUETWIILON TWV TIEPIMAOKWY TPOKARCEWV tou Green STEAM. Qotooo, éva
Aaumpo povtédo S£cUEuong yla TG TPAOLWVEG TIPOKAROELG sival gpdaveéc oto MAVETLOTALIO TNG
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AloupmAtava. Edw, pla oAoKANpWUEVN TPOCEYYLON yla TNV OVTLUETWIILON HWLOC OELPAC TPACLVWY
npokAnocewv Paociletal og TPl BacikoUC TUAWVEG:

o) Epmhoutiopéva 1 eldka Mpoypappota Smoudwv:

B) EpeuvnTIKEG TPOOTIABELEG OULXUAG:

y) Emuxelpnuotika Eyxelpnpato Epywvy:

Mpoypduuata Srtoudwv

To MNavemotiuo TtN¢ AlOUMMALGVA TIPOXWPA €UGUCWVTIAG TIEPLEXOUEVO KOL  OPXEG
T(POCOVATOALOHEVO OTN Blwaolpdtnta os Stddopa mpoypappota ormoudwv tou. OL pabntég e€omAilovratl
OXL LOVO HE BOOLKEG YWWOELG GAAQ Kal pe Babld katavonon tng Slaclvdeong HeTafl Twv EMAEYUEVWVY
nedlwv TOUC KAl TWV TILECTIKWY TEPLBAANOVTIKWY avnouXlwyv. Méoa amd TMPOOEKTIKA EMIUEANUEVA
padnuata, oL Habntég £xouv Tn duvatoTnTa va yivouv evepyol mapayovieg aAlayrg, KAaTeuBuvovTag TIg
Blopnxavieg mpog 1o mpacivoug opillovreg.

To MavenotApLo TG ALoUpmALAvVA KoL oL 2XOAEG Tou ipowBoUv Stadopa MPOYPALUATO OTIOUS WV
Tou eival adlepwuéva otnv uvAomoinon t¢ Eupwnaikng Mpdowng updwviag HeE OTOXO va
HeTapopdwWoouV TNV olkovopia Kat TG Kowwvies. 1 Auth n ohokAnpwpévn npwtoPoulia otoxelel va
086NYNOEL 08 HETACYNUATIOTIKEG OAAOYEG TOOO OTIG OLKOVOLEG OO0 KOl OTLG KOWVWVIEG. Kol oToug TPELG
aKadnuaikoug KUKAoUG, N MAsloPndia Twv UPLOTAPEVWY TTPOYPAUUATWY OTIOUSWVY IPOCPEPEL TWPO LA
£TAOYH LOONUATWY TTOU EMIKEVIPWVOVTOL OTLC APXEC TNG TPAOLVNG LeTABaonc. Avatpé€te otov MNivaka 1

YLOL LLOL ETILOKOTINGN QUTWY TWV IPOCoTIABELWV.

Mivakag 1 ZxoA€g uéAN tou Navemniotnpiov tng AtoupnAtdva rou tpoch£PouV Hadnpata OXETIKA pe TV asiwdopia.

IXOAN: Mpoypappo omoudwv: KUkAog KYKAOZ MAGHMATQN:

omoudwv
IxoAn Xnueiag kat XNULKEG ETUOTAMEC 3. e Emeyuéva Bépata
Xnung Texvohoyiag TePBAANOVTLIKAG LNXOVIKAC

® Emleypéva BEpata og UALKG

YLlOL VEEG TINYECG EVEPYELAS

Xnueia 2. 6 SladopeTIkA padrpata mou
oxetilovtal pe YAKA ylo
Amnobnkeuon kal Metatponn
Evépyelag. AvaAUTIKO
TPOYpappa otouSwy 2
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ZxoAn MnxavoAoyia 3. 3 Sladopetikd media mou
MnxavoAoywv oxetilovtal pe tnv MNpdotvn
MnxoviKwv Metapaon:
e Emotiun Zxebloopou
Mnyavwyv Kot  MnYavikng
Mnxavikng,
® Emotnueg Evepyelakng,
Aladikaotiag KoL
MeptBar\ovTikng
Mnxavikig,
e Emotriueg Mnxavikwy
Napaywyng,  KuBepvntikn
Kol MnXotpovikn
ZxoAn HAektpoAoyog 3. o  QwtofoAtaika
HAexktpoAoywv Mnxavikog ® Metatponég Evépyelog kot
MnxoviKwv

MeptBarov
Eudun ktipla
Eudun Kkvntd ouothupata

HeTadopwy

Mponyuéva Zuothuata | 2.

ApkeTd pabnuata BAEmouv TNV

Evépyelog avadopad 3
Blotexvikn ZxoAn, ALETILOTNUOVLIKO 3. ApKeTa padnuarta BAEmouv TV
IxoAn Texvwy, ZXoAn | S186AKTOPLKO TIPOY PO avadopd

Xnuetlag kat XnuwKng
Texvoloylag, ZxoAn
MOALTIKWVY Kot
lewdattikwy
Mnxovikwv, Nopkn
IXOAn, 2x0oAn
NauTtA\lakwv
Inoudwv Kat
Metadopwv, ZxoAn
Mabnuatikwy Kot
Duokng, IxoAn
MnxavoAoywv
Mnxavikwv, ZXoAn
latplkng, ZXoANn
Quowkwv Emotnuwv
Kol Mnxovikwy,

OTNnV MPOOCTAsCLA TOU
nieplBailovtog
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ZxoAn Kowwvikwy
Emotnuwy, 2xoAn
OLKOVOULKWV KoL
Emuelpnocswy,
Ktnviatpikn ZxoAn

Nawdaywyikn 2xoAy | Eknaideuon e Inuaclohoyikr) Texvohoyia
ExmatdeuTikwy Kat
EMoTALEC AYWYAS KOLL TNV ELKOVIKA Hadnon
nieplBailov
Blotexvikn ZxoAn Aacokopia Kat e Aoaoikn EmxelpnpatikotnTa
Avavewaotpol Aaotkol e Owoloyia Tomiou
Mopot ® Juykoudn dacwv
e Aaowkn  Owoloyia kot
Mepunoinon
e Eloaywyn otnv Owkoloyia
e [apaywyn AacikoU

Avarmnapaywywkol YALkou

e Owovouia

Quokwv Mopwv

e Owoloyia Kol
BlomotkiAotnta

e Aaocokopia Ko
Awaxeiplon
AaoLKWV
OlKOoUOTNUATWY

e Blotexvoloyia

ApKeTd padnuata BAEmouv TNV
avadopad >

Blotexvikn ZxoAn,
IxoAn Emotiung
YmoAoyloTwv Kat
MAnpodopLkn,
IxoAn
HAgktpoAoywv
Mnxavikwyv, XXoAn
Ermotnuwv Yyeiag,
IxoAn
MnxavoAoywv
MnxaviKwv

Bloemiotripeg

ApkeTtd pabnuata BAEmouv Tnv
avadopad 1

IxoAn
MAnpodopiknc Kat
MAnpodopikrig

MAnpodopikn Kot
MAnpodopikn

Emdeypéva  Bépata  otnv

Texvnt Nonuoouvn 1
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e FEmAeypéva Ofpatra otnv

Texvnt Nonpoouvn 1

ZxoAr Quokwv F'etexvoloyia 2. e [ewBepuiKkn evépyeLa
Erotnuwy kat e Emefepyaocia amopplupaTwy
MnxovIKwv

® Evepyelakr) TOALTIKA
o KaBapeg texvoloyleg
e [ewbepuiky £peuva Kot

povtehomoinon  UTIOYELWV

PEVUCTWV

YAka kot Metaloupyia | 2. e Blounxovik otkohoyior Kot
EVEPYELQ

Fewloyia 2. o [eptparlovtikn
opuKtoloyia

e [pootoocia kal &laxeiplon

TwWv Unoyslwv  udatvwv

TOPWV
2xoAn NoAtikwy Kat | Aopnuévo neptBaiiov 3. e Edappoopévn  Tewynueia
Frewdattikwyv MepBéANovTog

Mnxavikwv, ZXoAn
Quowwyv Emotnuwv
Kol MnxowiKwyv

® AfloAoynon tou

e Emumtwoelc otn Slaxeiplon
Twv vddatwv otn Askavn
amopponG MoTaoU

e [pootacia tou Yddtwou
MeptBarovrog

e Krtipla mpoocappoopéva oto

KAlpa

Epevuvntikéc mpoonadeilec

To MNavemotApLo g AtoupmAtava (UL) propel va umtepndoveletol yia pia Tpopepn opada avw
Twv 3.500 gpeuvVNTWV TWV OTIOLWV 0L GUAAOYLKEC TipooTIABELEC £xouV KepSioel aloonpeiwtn avayvwplon.

YOpdwva pe dedopéva mou ocuykevipwOnkav amd tn Pdaon Ssdouévwv Thomson-Reuters Web of
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Knowledge, uéAn AEN kot epeuvntég oto Mavemiotiulo tng AloupmAlavo cuvelodpEpouv otabepd oe
oX€60V TIG HLOEC aTtO OAEC TIC TAYKOOUIOU NG EMLOTNUOVIKEG SNULOCLEUCELG TTOU TIPOEPXOVTAL OO TN
Anpokpartia tng ZAoBeviag.

Ta tedeutaio xpovia, o UL £xeL avePel oe e€atpeTikd LY. Bploketal pe mepndavia oto kopudaio
3% TWV TILO EMLTUXNUEVWY TIAVETILOTNUIWY OToV KOOUO cUpdwva He Thv Kotdtaén twv Times Higher
Education. EmuntAgov, otnv aflotiun kotdtaén tng Zaykang, to UL eaodalilel pla Béon avapeoa ota 500
Kopudala EpEUVNTIKA TIAVETILOTHHLO TIAYKOOUIWG. H emippon Tou ekTeiveTal MEPQ AMO TIG KATATALELS,
OTWC ATOSELKVUETAL OO TNV €vTovn mopoucia Tou oe SleBvi amnyxnon, OMwWE ATOTUTWVETOL OO TLG
TIAPATIOUTTEG TWV EMLOTNHUOVIKWY TOUu dnuoolevoswv. Mo afloonueiwtn €kBeon twv kopudaiwv
EPEUVNTIKWY TNG ETUTEUYHATWY TAPOUOLALETAL KABe XpOvo Katd T SLdpKelo tnG MAVEMIOTNMLOKNAG
EBSopadag.

AUTO Tto (pupa Tapéxel eva akpalov epeuvnTikd meplBaAlov pall pe ocuyxpovo e€omAloUO
aunc, Y tdo0 oTouC LOVIHOUC EPEUVNTEC TOU B00 KOl GE O00UC To eTitokémntovtal. Eva tétoto meptBdAov
glval guvoiko yla tnv embiwén MPWTOMOPLAKWY EPEUVNTIKWY avakKoAUPEWY Kal Thv mpowdnon tng
KovoTtopiag.

H O6féopeuon tou MAVEMIOTNUIOU Yla TIPWTOTOPLOKA £peuva ekKSNAWVETAL £viova OTLG
TIPWTOPOUALEG TOU TIOU ETLKEVIPWVOVTAL KAl O TIPACLVECG TiPpwToPoUlieg. Mpodyovtag éva meptBaiiov
TIOU €UVOEL TNV KALWVOTOUO e€epelivnon, oL epeuvnTEG epBabuvouv ota Badn cuVOeTwY MPOKANCEWY,
Eetuliyovtag mepimlokeg oxéoelg petafl meplPaAlovioc Kal texvoloyiag. Autég ol €peuveg Sivouv
YWWOELC TOU £xouv TN  Suvatotnta vo  KATGAUOOUV  UETAOXNMUOTIOTIKEG  avoKaAUWELc,

avadlapopdwvovtag KAASouGg Kal TIPAKTIKEG YLOL £V TILO BLWOLUO HEAAOV.

Eyxelpnuoto Epywy

Avayvwpilovtag OTL N MPAKTLKA edapuoyr gival amapaitnTto cUCTOTIKO TS BLwaotung mpoodou,
to MaveruotApo ¢ AoupmAtdva dev meplopiletal anhwg oe Bewpntikég avalntnoelg. AvtiBeta,
EUTTAEKETAL OE TIPAKTIKEG TIPOOTIABELEG £PYWV TIOU YEDUPWVOUV TO XAoHA HETAED TNG SUAANYPNG KoL TNG
edapuoyng oToV MPAYHOTIKO KOOMO. JUVEPYATIKA £pya, TIOU eKTeivovtal oe KAAdouc, dloxetelouv Tn
ouM\oyikr codia Tou akadnuaikol Xwpou TPOG AnTéG AUCELS. Autd Ta £pya Sgv MOpPAUEVOUV HOVO
TIEPLOPLOUEVA OTNV TIOVETILOTNLOUTIOAN, OAAA €xouV T SuVATOTNTA VO EKMEUTIOUV BETIKEG aAAayEG o€
TOTILKEC KOl TIAYKOOWLEG KOWVOTNTEG. H €KkBeon OXETIKA e TOUG SlaywVviopoU Kal TG attnoelg tng EE ya

€pya ¢ EE 10 2021 kot n TpEéYouca KaTAoTaon Twv £pywv TG EE oto Mavemiothpo tng AloupmAldva
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gilval oAU evlelKTIKA yla TTOMEG OUVEXLIOMEVEG EPEUVNTIKEG SPAOTNPLOTNTEG MOU CXETI(OVTAL PE TN
Buwotpotnta. 8

MBavwe to PeyaAUTEPO £pYO KOL TO TILO OXETIKO 0TO MNMavVemLoT Lo TNG ALoUUTALAva elval To €pyo
ULTRA — petapplBULON TOU TOVETLOTNULAKOU TPOYPAUMOTOG OMOUSWY yla Hla BLwoldn Kowwvia
(6Lapkela Tou £pyou: amo 01.07.2022 £€wg 31.12.2025, afia €pyou: 25.620.588,00 EUR) . H emévbuon €xel
oXeblooTel OTPATNYKA yla va Tpowbroel TNV UAOTOINON KEVIPWKWY TUAOTIKWV £pywV TIOU
ETIKEVTPWVOVTOL OTNV OVAVEWGN TWV TIPOYPAUMATWY OTIouSwv o 29 IXOAEG KOl TO ETIAYYEALOTIKA
T(POYPAUATA OTIOUSWV TOUG.

AUt n oAokAnpwpévn mpoomndBela tou Mavemotnuiov Tng AloUpmALGva eKkTelveTal os éva
Suvaulkd Tomio, kaBlepwvovtag OSLEMIOTNUOVIKA KOl TIOAUETIOTNMOVIKA TILAOTIKA €pya  TIOU
OUYKEVIPWVOUV CUVEPYATIKA TTOAOUG evdladepopevoug os kaBe mpwtoBoulia. Auti n oculhoyikn
npocéyylon e€ouclodotel To NAVEMLOTAULO TNG ALOUMMALAVA VO OVTLUETWTTIOEL OALOTIKA TLC TTEPITTAOKEG
TIPOKANCELG TIou B€teL n mpdowvn kat Pndlakn petaBoon o €éva molkiho dpaopa akaSnUATKWY TOHEWV.
ErtutAéov, TomoBetel To NAvVemLOT L0 TNS ALOUMTALAVO VO QVTLLETWTTIOEL ATTOTEAEGUOATIKA TLC KOLWVWVLKEC
KOlL OLKOVOULKEG TIEPLUTAOKEG TTOU CUVOEOVTOL UE TOV SLAXUTO MPACLVO Kal PndLokd HETACKNUATIONO TTOU
ovadlapopdwWVEL TOV KOOUO HaG.

YuvoAikd 11 mloTikd €pya Ba ekteAeoToUV 0TO TAALGLO AUTHG TG TpwToROoUALaG, KaBéva amo Ta
orola Ba epPabivel og SL0POPETIKEG TTTUXEG ALUTOU TOU PETACKNMOTLOTIKOU TaELSLoU:

1. Quaotkol Mopot kat TpodLua
Wndakn kat Npdoivn Avakaivion mpoypappdtwy croudwv
Kawotopa MeptBdiriovta Madnong
Blwaotpog Xwpog
MepBarloviikog kat Wndlakog Mpapotioptog
MepBarloviikég TexvoAoyieg
The Digital Future: MAonynon otnv TpoxLa tou Pndlakol Tomiou Kal TwV EMITTWOEWVY TOU

Awa Blou Mabnon kat Mikpodiamioteutnpla

W ® N o v~ W N

Exmaldeutikd Owkoouotnua Wndlakwv Ikavothtwy

[EEN
©

Evioxuon tng Mabnong kat tng AtbaokaAiog yia tnv Asidopia
11. Aeidpopo kal Wnolakod MavemotApo tng AloupmAldvo: NpwTomoplakeg PLWOLUES Kal

PNLOKES TIPAKTIKEG LECO OTO 1610 TO TTAVETILOTHLLLO.
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AUTO TO OTPATNYLIKO gyXeipnuo onuoatodotel tnv amodaototiky d€opevon tng UL oxL poévo va
gvioxvoel tnv ekmaidevon alld kal va cUpPBAAeL evepyd otnv mpdodo plag Tio mpaocivne, Pndlaka
EVNUEPWUEVNS KOWWVIOG. MEOw OUTWV TwV TUAOTIKWV £pywv, To Mavermotiplo thg AloUpmAlava
KaBopilel TNV mopeia yla Evav OAOKANPWHEVO UETOOXNUATIOUO TTIOU avtnxel mépa and tov akadnuaiko
XWpo, KaAALlepywvtag Blwaotpn mpoodo ot Sladopa PETWMA.

e évov KOOUO OTou oL TPOKANOEL Tou Green STEAM aufdavovtal oe MOAUTIAOKOTNTO KOl
enelyovoa avaykn, n ToAUMAeupn Tpoofyylon Ttou [Mavemotnuiou TG AloupmAtdvo  amoteAet
EVOAPKWON KLOG CUVTOVIOUEVNC TIPOOTIABELOC YL TNV UEPPBACT AUTWV TWV TPOKARoewV. QoTo00, eival
ONUAVTIKO va avoyvwpiooupe OTL autd to taidL eival o €EEAEN koL to MAVEMLOTAULO TAPAUEVEL
adoolwpévo ot ouvexn PeAtiwon Kol EMEKTOON TWV TTPwToBoUuAlwv tou. Kabwg yivovtal Bripata oe
K@Be €vav amd autoUg TOUG TTUAWVEG, TO OPaA HLOG OPHOVIKAG CUVUTIOPENG LETAEL TNG avBpwrtvng

TPOOSOU Kal TNG OLKOAOYLKIG LOOPPOTILOG YIVETOL OAO KL TILO EPLKTO.

Exnaibevon evnAikwv kat Sta Blou pdbnon

ITOV TaXEWG €EEALOOOUEVO KOOUO TWV MPACWVWY TeEXVoAoywwy, n Wéa tng Swa Blou
HAaBnong €xeL onuavtikd Bapog. Kabwg autog o topéag e¢ehicostal ypriyopa, avBpwrol OAwv
TwWV NAKWWV Kot SladopeTikwy TPoeAeVoEWV avayvwpilouv tnv avaykn va &VnUEPWVOUV
OUVEXWE TLC YVWOEeLS Kot TG 6e€lotntég touc. H Sta Blou padnon Asttoupyel wg yédupa mou
ektelvetal oe yeviEg, Staodalilovtag OTL OAOL UmopoUlV va afLOTIOL)C0UV TIG TILO TIPOCPATEC
16€eg, ueBBSoUG KaL TPOOSOUG OTLG IPACLVEG TEXVOAOYILEG.

To YAoPeviko Ivotitouto Exkmnaideuong EvnAikwy Eexwpilel wg éva e€€xov dpupa otov
TOMEQ TNG avdpaywylag, e EVTOVN ETlyvwon TNG CNUOCLOG TWV TPACWVWY TIPAKTLKWY KAl TNG
BLwolpoTNTAC. JUMUETEXOUV EVEPYA O TTOANA €V £€eAiel €pya TOU oTOXEUOUV OTOV €EOTTALOUO
NG YEVLAG TwV eVNALKWY HE TG avaduoueveg Texvoloyieg kat epyaleia ou Ba dtapopdwoouv
TO HEAOV paG. AuTa Ta £pya TepAapBavouy Tooo eBvikég 600 kal SleBveig mpoomabeleg. Avo
Saitepa afloonueiwteg mtpwtoBoulisg eival n «Eknaidevon yia tn Buwotpn Avarmtuén, °», n
orola ewonx6n to 2007 kal Bpiloketal akoun o €EEALEN, koL n «Awa Biou MaBnon EvnAikwyv yla
N Buwowun Avartuén kat Wndakf AvakdAudn 20 »

AUTA Ta £pya EVOWMPATWVOUV TNV ekmaidevon Green STEAM, mou amoteAel TNV EMLtoun
™¢ duvaptkng aAAnAemidpaonc petafl TnG MePBAAAOVTLKAC CUVELSNONC KOL TNC TMPOCWITLKAC
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avamntuéng. e évav KOOUO OMOoU Ol BLWOLUEG TIPAKTLKEG €lvat OAo Kal 1o {wTLKAG onuaociog, ot
EVNALIKEG EKUETAAAEVOVTAL PE EVOOUOLAOMO TNV EUKALPpia va SLEUPUVOULV TIG YVWOELG TOUG. Elte
TIPOKELTAL YLOL TNV KATAVONON TWV CUCTNUATWY OVOVEWCLUWY TINYWV EVEPYELAC, TNV EKLABNON
apXwv Buwolpou oxedlacpol 1 TNV MAoNyNon oTL MEPUTAOKES TNG GLALKAG TTPOC To TtepLBAAlov
KOTOOKEUNG, oL evAAkeg ekmaldevopevol Bubilovtal oe éva egupl dacpa Bepdtwv TOU
oUMBAANOULV Gueoa o€ €va TILO BLWOLUO PEANOV.

AUTO Tou Eexwpilel TouG eVAALKEG EKTTOLOEUOUEVOUG Elval n TPAKTIKA eunelpia {wng
TOUG, eumAoutilovtag To pabnaotako meptBaAAov. AuTH N CUYXWVEUOHN TNG TIPOKTLKAG YVWONG UE
NV emnionun ekmaidevon evioyxVel tn oulntnon, KAAALEPYWVTAG Hla OALOTIKH avTiAnyn Ttou
TPOTIOU HE TOV OTOLO Ol TIPACLVEG TEXVOAOYIEC UMOPOUV VA EVOWHOTWOOUV ampOOKONMTA OF
S1adopoug ToUElg, aKOUN Kal HECO OTO OTITIA TOUG. TEAIKA, AUTA N TIPOCEYYLON EVOWUATWVEL
™V Kown pag adooiwon otnv avatpodn HLAG YEVIAG ATOUwWV UE teplBaAlovTiky ouveidnon,
OMALOUEVWV WE TNV TEXVOYVWOLa Kal Ta epyaAeia yla tnv mpowBnaon tng BTk aAlayng. Auth
n 6€opevon ektelvetal mépa anod tnv npoowrikn {wn, emnpealovrag Kot TNV MayKOGULO OKNVI).
To taibt ¢ dwa PBiou pABNONG OTIC MPAOCLVEG TeEXVOAOYieG yiveTtal €vag aywyog yla Tn

Slapopdwon evog PwTELVOTEPOU, TILO BLWOLUOU PEAAOVTOG yla OAOUC.

[MAPAKOAOYOH2H EKMAIAEY2HZ KAI TIPAKTIKHZ STEAM

H afloAdynon tng moldtnTog TG KMAldeUoNG KAl N LETPNON KOLVOTOUWY LeBOSoAoyLWV EVTOG
NG ekMalSeVUTIKNG odaipag elval pia TEPITAOKN KoL GUXVA UTOTLUNUEVN TTpooTtdBela. Qotooo, Héoa ot
OUTO TO TEPIMAOKO TOTTLO, UTTAPXOUV LEAETEG TTOU TIPOOHEPOUV OTATLOTIKEG TIPOOTITIKES YLOL TLG CUVEXELC
TPOOTIABOELEC OTOV TOMEQ TNG ekTtaidevong STEAM otn 2AoBevia. H LKAvOTNTA AMOTEAECUATLKAG LETPNONG
™G Kawotopiag omotelel kplolpo akpoywviaio AlBo ywa tn XApon OTPATNYLKWV EKTIOLSEUTIKAC
BeAtiwonc.

JTOV TOMEQ TNG TOOCOTIKOMOINONG TWV EPEUPETIKWV TIPOOEYYIOEWY, ML OVAAUGCN TIOU
npaypatonol0nke to 2014 £6waoe SLadwTLOTIKA suprpata. Auth n e€€taon amokaAue OTL LeTaly 29
XWPWV TIoU cuNEePANdOnKav otn LeAETN, n ZAoBevia e€aocdalios Tnv 9n B€on doov adopd Tn CUVOALKN

KowoTopla otnv eknaideuon (6mw¢ ameikoviletal oto IxAua 4). Auti n TonmoBEtnon nMpoodEpel UL
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TIOOOTIKN HOTLA OTA TTPOOSEUTIKA PBrApata TG XAoBeviag ylo TNV EVOWHATWON TNG KOLVOTOWLOG OTO

eKTALSEVTIKO TN TMAaiowo. 2

B Overall Innovation
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Figure 3 Overall composite innovation index, 2000-2011

Enexteivovrag tnv £kBeon Mapakodovdnon Exknaibevonc Kat Mpaktiki¢c STEAM (Education and
Training Monitor) 2020, ?* kaBw¢ kat Tt mAnpodopiec mou mpoékupav amd to Mpdypappa Tou
Opyaviopol OwovouLKNG Zuvepyaoiag kat Avamtuéng (O02ZA) yia tn Aebvr) Afloddynon Dottntwy, sivat
nipodaveg otL n TAoPevia £xel e€aodariosl pia e€atpetikd vPnin B£on doov adopd TIg eMSO0ELC TWY
poOntwv ota poabipata STEAM. E€etalovtag Tig Asmtopépeleg, sival afloonpueiwto OtL ol TAoBévol
poontég £xouv emibeiel efalpetikny kavotnta, Slaitepa Slokpivovtal otoug Topel¢ Twv Quolkwy
Ermtotnuwy kot twv Mabnuatikwv (Etkdva 5). Autol ol padntéc Eemepvolv otabepd Toug OoAGYOUC TOUG
otnv EE og autoulc Toug Kpiolpoug kKAAdoug, emidetkvuovtag BaBog katavonong kot Se€lothtwy mou
Eemepvouv tov Tiepldepelako PEGO Opo. EmumAéov, n endpkela twv ZAoBévwy dottntwy ot QUOoLKES
Eruotrpeg €xel Eemepdoel akOUN Kol ToV Tpokaboplopévo atoxo tng EE, umodnAwvovtag éva eEQLpeTIKO
eninedo emidoong Kol €MAPKELAG. AUTO TO EMITEUYMO UTOYPAMMIlEL OXL povo tnv adooiwon Twv
EKTIALSEVUTIKWY KAl TWV WOpupaTwy, al\d kot tn Séopeucn tou €0voug va KoAALEpYNOEL €va KaAd

OTPOYYUAEUEVO KOL TIPONYUEVO EKTIAULOEUTLKO TOTT(O.

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
Yeliba 124 ano 268



Co-funded by &

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Early childhood education —oH
Underachievement in reading H-o0—F—
Underachievement in maths L e e T Country
performance
Underachievement in science —l—
Strongest
Early leavers from education and training —— performer
Tertiary educational attainment _t Weakest
performer
————H— —_—
Employment rate of recent graduates EU average
Adult participation in learning b——I +——1 = EU target

Figure 4 Position in relation to strongest and weakest performers. Slovenia position is labeled with yellow dot.

Avdpeoa og aUTA Ta afLETaLVA EMITEVYUATA, €lval ONUAVTIKO va ovayvwpilooupe OTL auth N
gmtuxia eival anmotéAeopo cuvtoviopEVWY TipooTtabselwy o Sladopoug Topeic. Ol OMOTEAECUATIKEG
pebodoroyieg StdaokaAiag, o LoXUPOG OXESLACUOC TIPOYPAUUATWY OTIOUSWV Kal N EUdoon OTLG EUTELPLEG
TIPAKTIKNG HAaBnong €xouv maifel kaBoploTikd pOAo oTnV avUPwaon TWV EKTTALSEUTIKWY TIPOTUTIWY OTN
YhoBevia.

Mépa amo Toug aplBoug, AUTO TO ETIITEVYHA £XEL ATIAXNON O EUPUTEPN KALpOKA. AvTikatontpilet
™ duvatotnta evog €0voug va e€omAioel Tn veolalo Tou pe TIG SeELOTNTEG Kal TIC YVWOELG TIou Ba
Slapopdwoouv TNV TPOXLA TWV HEANOVTIKWY KATEUOBUVOEWY 0 €BVIKO KOl EUPWTAIKO eminmedo mpog TN
Buwoun kowwvia. KabBwg to maykoopo tomio e€optdtol OAo KoL eEPLOoOTEPO ard Toug kKAadoug STEAM,
n 6éopevon tng 2AoPeviag yla aploteia os avtd ta Oépota tomobetel Toug padnTég tng va yivouv
peAAOVTIKOL NYETEG, KOLVOTOUOL KOl CUVELOPEPOVTEG Ot Mpaocilvo Tedia mou 0dnyolV TNV KOWWVLKA
npoodo.

Q0Tt000, TO HOVOTIATL TIOU £XOUE UMPOOTA MG EESUTAWVETOL OKOUA KoL OLUTO TO EVTUTIWOLOKO
eTitevypa MopEXeL éva yepo €dadog yla eva adiakormo Ttafibt PeAtiwong. Kabwg ta ekmoldeutikd
cuothuata e€eAlooovtaol OUVEXWG KAl oL TPoUToBECEl TOUu OUYXpovou KOOUoU udiotavral
METAOXNHUATIONO, N aKAGVNTN eMLSLwEN TG aploTtelag mapapével KateuBuvtnpla apyxn. Autr n akAovntn
S8€opeuon yla TNV KOAALEPYELA KPLTIKNG OKEYNG, eMIAUONG TPOPBANUATWY KAl SNULOUPYLKWY LKAVOTATWY
oTouC HaBntég Slaodalilel 6t n TAoPevia eival £Toyun va dlatnprnoel Ty agloonpeiwtn 6€on g otov
ToPEQ TNG ekTtaidevong Green STEAM. Auth n TonmoB£Tnon, Ke T OLpA TNG, CUUPBAANEL ONUAVTLIKA OF €val
MEAAOV TOU Yapaktnpiletal amd auEnpéveg TeXVOAOYIKEG e€eAIEELG KOl EUMAOUTIONEVEG YVWOEL OE
KOMPBLKOUG TOMELS OMwG N Buwoun Kawvotopia, o Metplaopdg tng KAtpatikng AANAayng, n NeptBaAAovtikni

EvatoBntomoinon, ot AvOektikég Kowvotnteg kat o Maykooulog Avtiktumog.
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H exnaideuon STEAM otn 2AoBevia xapdlel avapudloBnTnta pia BeTIKA TPOXLA, EVIOXVETAL ATTO
pla anodaoclotiky déopeuon yla tov €fomAlopd Twv pobntwv pe TG Paocikég Se€lotnteg, tnv
OAOKANPWUEVN YVWON KAl TNV TPOCAPHUOCTLKI) VooTporia mou eivat {wTkng onpaciag yla tThv aploteia
O€ JLoL Kowvwvia pe yvwpova TV texvoloyia. ITo eMIKEVTPO AUTAG TNG EKMALSEUTIKNG eEEALENG BplokeTal
uLa toxupn éudaon otn Buwpatiky pabnon, cuvudalovrag toug KAadoug e Tpomo mou upodotel tnv
oAlotikn katavonon. KaAllepywvtag éva meplBaAlov Omou n mpakTikn e€epevvnon avoilel, n IAofevia
KOAALEpYEL €va yovIpo €6adog ylo TOUG HaBNTEG va KATAVONOOUV TIEPITTAOKEG £VVOLEG HECW OITTAG
S6éopeuonc.

MNeplépywe, To ekMAlSEUTIKO ToTio ot XAoBevia eUSOKIUEL O SLEMIOTNOVIKEG TIPOCEYYIOELG,
unepBaivovtag Ta cupBatika opla Twv padnudtwyv. Auth n pebodoloyia o)L povo avtkotontpilel T
SUVOULKN TOU TTpaypoTKoU KOopou, aAAd emtiong KaAAlepyel oToug HaBnTEG TRV IKAVOTNTA VA CUVSEOUV
16éec oe dawvopevika SladopeTikols Topeic. Q¢ amotéAeopa, ol pabntég sival efomiopévol yla va
OVTLUETWITIOOUV TIOAUTTIAEUPEG TIPOKANGCELS TIPOOEYYITOVIAG TIC Omd HUPLASEC OMTIKEG YWVIEC,
KOAALEPYWVTOC ML KALVOTOO VOOTPOTILO TIOU €XEL TEPAOTLEG SUVATOTNTEG.

ErutAéov, oL OTPATNYLIKEG oOuvepyacieg tnG AoPeviog e TIG Plopnyavieg evioyvouv Tt
Suvatotnta edpappoyng tTNG EKMAiSeuong OToV MPAYUATIKO KOOpOo. Medupwvovtag tThv akadnuaikn
KOLVOTNTA KaL TN Blopnxavia, oL Labntég amokTouv npooPacn o& TPOKTLKES YVWOELS, EEEALEELS ALY G KoL
TNV guKkaLpla va EpyaoTouV G€ €pya TTOU QVTIKATOMTPIOUV TIPAYUATIKA EMAYYEALATIKA oEVApLA. AUTA N
CUMBLWTLKN oX€on eVIOXVEL TNV TOLOTNTA TNG EKTTAISEVONG EVW TTAPAAANAQ TIPOETOLUATLEL TOUG MOONTEG
VO KAVOUV OUGLOOTIKEG OUVELODOPES KAOWE LETABAIVOUV OTO EPYATIKO SUVALLLKO.

Ztnv ouoia, n Suvaulkn mpoogyylon tng 2AoBeviag otnv eknaideuon STEAM elval pia oTpatnyLkn
enévduon mou O&ev Snuloupyel amAwg kavoug amodoitoug. Stapopdwvel TPOVONTIKOUG AUTEG
TPOBANUATWY KaL TTPOVONTLKOUC KALVOTOUOUC. AUTH N HeTapopdwTikh ekmaidsuon dev meplopiletal ota
£06vikd olvopa - avtnxel maykoouiwg. Ot Aboelg mou enwalovtal oTIg TALELS TG AoBeviag £xouv Tn
SuvVOTOTNTA VO OVTWUETWITIOOUV OXL HOVO TIG TOTILKEG TIPOKANOEL OAAA Kol To gupltepo dpdaoua
TAyKOOULWV Bgpdtwy, amo tnv nepBallovikn Blwootnta Kol th Sloxeiplon Twv mMopwv £wg TIC
g€elifelc otnv vysia Kal TG TEXVOAOYLIKEC avakaAUPel. Me autdv tov tpdmo, n IAoPevia xapdlel plo
Topeia TPOC TN CUCTNHATIKA Eloaywy TNC BLWOLUATNTOC KAL TG TTPACLvNG LETABaong otny ekmaideuon
Tou ekteivetol TMOAU mépa amd tnv TAgn, Stapopdwvovtag évo PHEANOV OTOU N Yvwon Kol n
edeUPETIKOTNTA AELTOUPYOUV WG KLVNTAPLEG SUVALELS YLa ThV TIPO0JO.
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1 Exmaidbevon STEM

OL paydaieg oMQyEC OTNV EMOTNUOVLKY, KOWWVLKA KoL TOALTIK KOUAToUpa &eixvouv
OVOTIPOCAVATOALOMOUC TWV TIPOYPAUUATWY omoudwv KaBwe Kol TNV avamtuén VEwV EUKALPLWV
otadlodpopiag, mou oxetilovral Kuplwg pe TG Emotiueg, tnv TexvoAoyia, tTn Mnxavikn kat ta
MaBnuatika (STEM). H tpéxouca amoyn ywa tnv eknaibevon STEM, n AeyOpevn oAOKAnpwHEVN

eknaidevon STEM, unepBaivel tnv évvola tng eknaibeuong uPnAng molotntag o€ topeic STEM.

H oAokAnpwpévn ekmaibevon STEM oadopd TNV EVOWUATWON TPAYUATIKWY aUBEVTIKWY
TIAYKOOULWV TiPoBAnuatwy otn Stbaktikn Stadikacia. Autn n mpooéyylon mepthapfavel tn Mnyavikn (E)
OXL LOVO W EeXwPLoTO KAASO, aAAd Kupilwg we TPOTo okEPNG Kat emiluong mpoPAnuaTwy Aappavovtag
UTIOYIN TOUG TIEPLOPLOKOUG TOU MIPAYUATIKOU KOOHOU. H oAokAnpwpévn ekmaibsuon STEM otoxeUel othv
OVATITUEN TWV YVWOTIKWY S£ELOTATWY KABWE KaL 0TNV avATTtuén TwV LKAVOTATWY Tou 21°Y awwva (KpLTikn
okéPn, SnUloupylkOTNTO, cuvepyaoia, emikowwvia). Ol oAokAnpwHEVEG Tpooeyyloslg STEM eival
SLETUOTNUOVLKEG KOl SLETIOTNUOVIKEG Kol akoAOUBOUV KOVOTPOUKTIBLOTIKA eKMOLOEUTIKA HOVTEAQ UE

£TiKeVTpo ToV pHadntn, 6mwg n pabnon mou Baciletal otnv €psuva Kal n pabnon Baoel £pyou.

Mpoodata, 1o STEM emnekteivetal Kal MepNAUBAVEL TOUELG OTIWE OL KOLWVWVLIKEG ETILOTHMESG N O
TIOALTLIOMOC. OL Opol omwe to STEMAC 1 to STEAM epdavidovtatl kal adopolv TOUEIG TwV PUCLKWY
ETUOTNMWY, TNG TexvoAoylag, Twv EMOTNUWY TNG MNXOVIKAC, TWV TEXVWV KOL TWV HABNUATIKWV.
AtloonueiwTto eival 0tL ol TEveg avadEpovtal KUpiwg oTtov SnNULoUpYLKO TPOTO oKEY NG TTOU UTTOVOOUV oL
Téxveg. To STEM mpowBel eniong tn S6ackaAia Kot TN LABNON o€ eKMALSEUTIKA MepLBAAlovTa Xwplg
QTMOKAELOUOUG. Ze avtiBeon pe ta MO MOPOSOCLAKA EKTIOLOEUTIKA HMOVTEAQ, OL €KMALSEUTIKOL TOU
Xpnoiwuomnolouv 1o STEAM edapuolouv TPooeyyioel OMou ol padntég evioxUouv TG 6e€lOTNnTEG
Slepelivnong. Mepdpata, TeXVoloyileg ekudabnong, dnuoupyila HNXOVIKWY KOTAOKEUWY, KOAALEPYELD
poBOnuatikng okéPng kal ekmoibevuon POCIKWY OPXWV OXETIKA HE TOV TIPOYPAUUATIOHO KOL TV
oAyoplOukn okéPn mpodyouv tn dprhocodia tou STE(A)M. Autég ol Stadikaoieg Bacilovtal otnv £épsuva
Tou uloBetel tnv apxn Tou John Dewey TTou avadelkvVUEL TNV TIEPLEPYELA WG AdETNPLA OTA EKTTALSEUTIKA
nieptBarlovta (Savery, 2006). JuykekpLpEva, oL padntég Slepeuvoulv otav mepvolv amo oAa ta otadla
LLOC ETILOTNOVIKNG £PEUVOLC: VO KAVOUV [La EpWTNON, va avartuéouyv pla untdBeon, vo oXeSLACOUV WG
va Sokipdaoouv autr thv untdBeon, va cuAAé€ouv Sedopéva, va avalloouV Ta amoTEAECUATA Kal Vo Ta
HOLPAOTOUV HE TOUG CUMHaBNTEC Toug (Pedaste et al. 2015 ). To povtého mou PBaociletal otnv €peuva
dalvetal W6avikod yla tnv eknaidevon tTwv Quolkwy Emotnuwy, eneldn petatpemnel tn SidaokaAia ot

npagn. OL pabntég pabaivouv pe evepyd TPOTO TWCE VA SLATUTIWVOUV EPWTNHOELG KAL ATIOVIHOELS LECW
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TELPOLLOTLONOU, VW 0 SACKAAOC £XEL TOOO pOAo StapecolaBntr 6co Katl poAo ekmatdeutr. To STE(A)M
Baoiletal otn padnon kal emilucn MPOBANUATWY UE OTOXO VA KAVEL TOUCG MOBONTEG «KaAoug AUTEG
TPOBANUATWY» OTOV MPAYHOTIKO KOOUOo. H pabnon Baoel €pyou sivat pia popdr pabnong nou Baoiletal
OTNV KOVOTPOUKTIRLOTLKN Bewpla OTL oL paBnTég amokTouv yvwon Xtilovtag evepyd tTnv Katavonon, tn
ocuvepyaoia kat tnv avtalayn bewv (Krajcik kat Blumenfeld, 2006). Oplopévol TOHElC QUTAG TNG
ueBobou ival n opadikn epyacia, N akpoaon, o 0ePACHOC TWV anmoYPewy Kal ol SeELOTNTEC Tapouaiaong
Twv dMwv (Wood, 2003). H épeuva OSeiyvel O0TL n Pooclopévn oto MPOPANUO padnon mopéxel
OUYKEKPLUEVEG EUKALPLEG yla «OVATTUEN €UEALIKTNG KaTtavonong kat Seflotitwv S Biou pabnong»
(Hmelo-Silver, 2004), 6nw¢ n tomoB£tnon evog MPoBANUOTOG HECW SLOUPOPETIKWY YVWOTLKWVY TIEPLOXWY,
eVw Baolkd otolyelo eival n LoONTOKEVTPLKA TIPOCEYYLON OMou oL (Slol oL pabntég eivat umeBuvol yla
TN AUon Tou MPOBAAUATOG LE ATTOTEAECUA VA £XOUV LOXUPOTEPA KIVNTPA KAl VO EVEPYOUV CUVEPYATIKA

(Savery, 2006).

Mta Stactaon tne eknaidevong STEM eival n emilvon meptBaliovtikwy ipoPAnuatwy (Widya et
al., 2019). Auto eival mpog tnv KatevBuvon g mpoadoata Asyduevng ekmaideuvong «Mpacivou STEM»,
«tn¢ daotaupwong petafl STEM kat NeptBarlovtikic Ekmaidevuong» (Garcia-Piqueras, & Ruiz-Gallardo,
2021). Ot Yean kat Abdul Rahim onuetwvouv 61l «H Buwowun Avamtuén kat n Bliwoluotnta Bpiokovral
otnv Kapdla tou Mpdaaoivou STEM» (2021). H ekmaibevon Mpaowvou 1 Mpaowilovtog STEM (Green n
Greening STEM) adopad to oxeS100pud KaL Tny avamtuén mepPAANOVIIKA ETUKEVTPWUEVWYV TIPOYPAUUATWY
mou mpocBétouv aflo otn {wr KoL TNV UNUEPLa TwV HaBnTwy Kal cupBarlouv atn GXOALKr Kowotnta
(kowwvikog koopog). Onwe avadépbnke mapamavw, €vag TPITOg CUVWVUOG OPOG TIOU XPNOoLUOoTOLE(TaL
yla va eplypael tnv eknaidevon Mpdowou A Mpaowvilovtog STEM eivat n Eknaidevon yla tn Buwolpn

Avartuén.

Tov teAeutaio katpod, diadopol opyaviopol evdladEpovtal yla tnv eknaidevon Npdaciwvou STEM.
To EBvKO 16pupa NeptBarrovtikng Ekmaibevong (NEEF) otic H.M.A., oxupiletal OTL «EVOWUOTWVOVTOG
otolyela pabnong pe Baon tonoBeoieg, tplodlactatn nadnon, pabnon Paocel €pyou Kat pabnon pe Baon
™V Kowotnta, n mpoogyylon Mpaotvilovtog STEM aufdvel tnv akadnuaikn emidoon twv padntwy,
EVIOYUEL TOUG SECHOUG TOUC HE TNV KOWOTNTA TOug Kol evBappuvel pia Babutepn ektipnon yla To

neptBarlov» (neefusa.org/what-we-do/k-12-education/greening-stem-hub/greening-stem-approach).

Ytnv 6o ypapun, n EBvikn Yrnpeoia Qkeavwy kot Atpoodatpag (NOAA, HMA) urtootnpilel OTL HEOW TNG
exmnaibeuong Mpacivou STEM, ol pabntég avtamokpivovtal otig «TPokKANOELS 0To UK TePLBAAAOV»

(noaa.gov/education/stories/environmental-education-shows-what-it-means-to-do-green-stem ).
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JTIC EMOUEVECG EVOTNTEG, TTAPEXOUUE TMANPOodOopLeg yla TN eknaidevuon STEM otnv EAAGSa Kat

OUOTAOELG YLOL OPLOUEVEC EVEPYELEG.

2 H katdotaon tng exknaidevong STEM otnv EAAada

2.1 STEM exnaibevon otnv npwtofaduia kot deutepofabpLa ekmaideuon

2.1.1 Epyaotpla deflotntwv

H exmaidevon STEM otnv EAAASa cuvavtdtol oe OAeg Ti¢ Babpibeg ekmaidevong, amo tnv
TMPOOXOALK) £w¢ TNV Tpltofabula ekmaibeuon. Itn Onuotiky Kol desutepoPfabula ekmaibeuvon, n
eknaidevon STEM eumAéketal og £vav KAado mou ovopadaletal «Epyaotrpla As€lottwy» mou SLdaokeTal
oTNV TPOoXoALKr, dnuotikn Kal dsutepofabuta ekmaideuon. AKoOAoUBWVTAC AUTH TNV TIPOCEYYLON, N
ekmaibevon STEM eotialel otnV avAMTUEn EMLOTNUOVIKWY OTAOCEWV KOL OELWV HECW EKTTALOEUTIKWY
6pOOTNPLOTATWY HE OPOUC KOVOTPOUKTLBLOTIKWY Tipoaeyyloswv padnong. Ta «Epyaotrpla Asflotitwv»
Ttou ovopadovtal Kot «epyacthipla avartuéng de€lotitwv» (MAatdopua 21+: Epyaotriplo Asflotitwy» /
21st Century Skills Labs) amoteAouvtal amnod t€0oeplg AEOVEC, TTOU TIPOEPXOVTAL OO TOUC MNayKOoULoUG
Aeikteg Aeldpopou Avamrtuéng (meplBaAlov, sunuepia, KowwvikR evouvaiodnon kot umeuBbuvotnta. ,

Snuwoupykn okéPn kat mpwtoPBoulia) (elearning.iep.edu.gr/study/course/index.php?categoryid=44,

iep.edu.gr/el/psifiako-apothetirio/skill-labs /1008-stem-steam).

H «8nuwoupykn okédn kat mpwtoBouAia» tecodpwv afovwv Twv Epyaotnplwv Asflotntwyv

TPOTEiveL oTtoxeupévn avamtuén de€lotntwy STEM, ol onoieg opadomolovvral we e€NG:
I Ag€loTnTEG TEXVOAOYiaG, NXAVLKAC KAl EMLOTAUNC.

1. Texvohoyikég e€Lotnteg (AsfLOTNTEG SNpLoUpyLlag KoL Kowng xpnong Wndlakwy dnuoupylwy,
Ae€lOTNTEG AvAAUONG KOl TIOPOYWYNC TIEPLEXOUEVOU OE EVTUTIA KOL NAEKTPOVIKA HEoa, AgELOTNTEG yLla

SlemotnuoviKn Kat Stabepatiki Xprion tng véag texvoloyiag).

2. Aflotnteg Ataxeipiong Méowv (MAnpodoplakog Mpappatiopog, Wnolakog MpoappoTiopog,

TexvoAoyLKOG MPAUUATIONOC, Mpapatiopog ota Méoa, Aodalela oto Aladiktuo).

3. Poumotikn (Asfdtnteg povrelomoinong kot mpooopoiwong, Emiotnuovikn/YmoAoylotikn

oKkEYn).
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Ta Epyaotnipla Asflotitwv elval KOLVOTOUEG EKMALOEUTIKEG OpPAOTNPLOTNTEG, Ol OTOLEG
amoteAouvTal amno TAOTIKEG ePapPUOYEC BepdTwY ToU TpowBoUV TNV EVEPYO CUULETOXN, TIG SeELOTNTEG
eniAuong MpoBANUATWY KoL VEOUC TPOTIOUC £pyaciag Kal okEPNG oe maykooutla Bépata. Ta Epyaothpla
Agflotitwy ameuBuvovtal oe pabntég amd To vnraywyesio pExpL to AUkewo. Meplhappavel tnv
«MAatdpopua 21+: Epyaotripla Asflottwy» - €va meplBallov pabnong avolytol Kwdlka yla Toug
EKTIALSEUTIKOUG yLa va cuvepyalovtal Kal va avTiaAAGdooouv KOAEG TIPAKTIKEG. 2TOXOG £lval n evioxuoh
TWV YVWOTIKWY, CUVOLOBNUATIKWY Kot PuXoKVNTIKWY S£€lOTATWVY (KOWWVLIKEG SefLlotnteg, He€LOTNTEG
{wng kol PndLOKEG KOl EMLOTNUOVIKEG S€ELOTNTEG TTOU TIPOAYOUV TN SnUoKpaTia, TNV LoOTNTA, TNV
KOLVWVLKI ouvoxn, TNV £vtagn, TNV EVEPYO GUUETO)XI) OTA KOWA, TOV €BEAOVTLOUO, TNV TTAYKOOLLO TOTILKN
Slaolvbeaon, TNV emilucn TPOPANUATWY KoL TOV 0gBATUO TNG SLadOPETIKOTNTOC) HECO O Eva TTAALCLO
Slepevvnonc padnaong mou Baoiletal otn SOUN TWV AVOLTWY, KOBNLEPLWVWV TIPOYPAUUATWY OTIOUSWV Kot

SladkaoLwv.

H mlotikn edapuoyn Twv Epyaotnpiwv AsELOTATWY MPAYUATOTIOW|BNKE KATA TO OXOALKO £TOG
2020-2021 kot to KUplo Seiypa amoteAovvtay amno 58 vamiaywyesia, 58 Snuotika oxoAsia, 58 yuuvaola,
VEVLKA KoL TtpOTuTa oXoAEia, atnv EANada. Ta kpLtrpla évtaéng yia ta oxoAeia adopovoav U0 Bacikoug
TIAPAYOVTEC: TNV AVTITPOOWIEUTIKA YEWYPadIKA KOTavoun KABe oXOAKAG LOVASAC KAl TH XWPNTKOTNTA

TIoU avad£PETaL 0ToV APl TWV HOONTWY KoL TWV EKTIOULSEUTIKWV.

Entd mepliodol/KUKAOL KATAPTLONG TOU TIPOYPAUUATOS « KaTAapTion eKMOLSEUTIKWY Ot Se€LOTNTEG
péow epyaotnpiwv» €xouv uAomolnBei péow tou «Empopdwtikol Mpoypdppatoc» mou SieuBuvel To
Ivotitouto Ekmatdeutikng MoAwtikng (IEN), og pla eldikd oxedlaopévn mAatdopua mou aneubuvetol ot

eKTTALSEUTIKOUG MpwToBadpuLag kot dsutepoBabpuiag ekmaidsuong. .

To ekmaldeutikd UALKO Kal ol Spaotnplotnteg avamtuxdnkav oe cuvepyaoia pe TOAAOUG
evbladepopevoug dopeig, ouunephappavopévwyv GopEwv TOTUKAG QUTOSLOIKNONG Yla TO TIOALTLKA
Swawwpata (Fpappateia Owoyévelag kat lodtntag), MKO, SiakuBepvntikég opyavwoelg (Ymatn
Erutponn yia toug Npooduyeg, UNICEF) Kal TAVEMLOTNULOKA EPEUVNTIKA LOPUHATO KAl KEVTPA, LOLWTLKO
TOMEQ, €PEUVNTIKOUC Kol eKMALSEUTIKOUG (opeilc Kol TOTUKEG apyxeC. MNeploocdtepol amd 2.500
ekmaldeuTikol og 217 oxoleia £xouv ekmaldeutel 6To oxeSLAOUO KL TNV epappoyr oxedlwv Spaong otnv
Tagn, dpaotnpLotnteg Stdaokaliag kat pabnong, As€LotnTeg Kal SlepeuvnTikeg uebddouc Tou 21 awwva

KOl CUUUETOXLIKEG LEBOSOUG Hadnong.
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AvapopLKA HE TO ELOLKO TiEpLEXOUEVO TWV Epyactnpiwv Asflottwy, oxeSlaotnKayv mepLypadIKES
afloloynoelg Ye Bacn To XpOvoSLAYPAUUA TOU TIPOYPAUUATOG KOl TNV OVATITUEN Twv Se€loTATWY TWwV

HoBOnTwV HECW olyXPoVNG Kal aclyXpovng €€ AMOOTACEWG EKMALBEUONG EKTIAULOEUTIKWV.

Ta Epyactipla As€lotitwy BpaBevtnkav amnod to MNaykoouto Aiktuo Eknaibsuong MoAtwy (GENE)
yla TV €peuva kal tn &paon 2020/21 otnv eknaideucon (MoldtnTa Kot KaAr TPOKTLKY) OTNV TIAYKOOULO

eknaidevon oe OAn tnv Eupwnn) (staticl.squarespace.com/static/5f6decace4ff425352eddb4a/t/61b7

39351506e6647a587555/1639397744394/2021GEAwardPublication.pdf )

To Pndlakd amobetnplo oXeTIKA He To Bépa STEM — Robotics amoteleital and dvo afoveg:

T(POYPOAUUATA KATAPTLONG KAL TIPOYPALLOTA 0OpYAVWoNG.

Ta eKMALSEVUTIKA Tipoypappata epAapBavouy ta akolouba Bépata:

° «OL pikpot e€epeuvntec» (Nnmaywyelo kot A’ AnUoTikov)

° "STEM kal meplotpodn tng ng " (Nnmaywyeio)

° «@awvopeva otov Navokoopo» (E’, T’ Anpotikou)

° «HAEgKTPLKO pelipa yLa TO Omolo «Kkatnyopeioter...» (E’, T Anpotikou)

° «MNpwtn dopad vovoir» (E’, 3T AnuotikoU)

° «Poumnot otnv unnpeoia tng avakukAwong» (Nnmaywyeio, A’, B” Anpotikou)

° «H 80vapn tou poxAol kot to mopadelypa Tou KataméAtn. O poAog tng LOXAELONG OTO

avBpwroyeveg eptBarlov» (E” Anpotiko)

° «METAOXNMOTIONOL YEWHUETPLKWY OXNUATWYV Kal oTepewvy» (E’ Anpotikou)

° «Anuoupyolpe ktipla $Aka Tpog To meplBAAlov Kol toug avBpwrmoug» (E, 2T
Anpotikou)

° «Emoy£g kat KAipa» (E” Anuotikou)

° "Stop motion animation: Otav ot elkéveg petakwvouvtal” (A’ E', 2T Anpotikou)

° «Wnolakog ypappaTopoG: AnuloupyLko kat acdaAég dtadiktuo» (E', IT' Anpotikou, A’
lfuuvaociou)

° «Wnowakn Nonpoolvn: MMpocapuoyny otov oUyxpovo Yndlokd koouo» (E, ZT

Anpotikou, A’ Tupvaociou)

° "Yxebldloupe eva pounot” (A, E', 2T AnuoTikou)
° «Tlvopat dnuioupyog tng avAng tou oxoleiou poul» (OAeg ol TAelg Tou AnpoTIKOU
YxoAeiou)
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° "H poAuBoBnkn pou (eloaywyn otnv tplodldotatn oxedioon kat ektunwon)" (A’ , B, I
lfupvaoiou)
° «MpowBnon tng pabnong péow tng téxvne» (1n, 2o, 3n f'vpvaociou)
° "AnpLoupylia Lotopiag/mavidlov xpnotuonolwvrog Scratch" (B’ f'uuvaciou)
° "Poumnotikn pe Arduino” (B, I' Tupvaciou)
° «Bgppoknma, cuvbualovrag tn dpuon e tnv texvoloyio» (A’, B’ Tupvaciou)
° «Tplodlaotatn ektunwon e tn Bonbeta tinkercad» (B’ NTupvaciou)
° "O KOOHOG TNG ECWTEPLKNG OPXLTEKTOVLKNG Kal dlakoopnong pe to Homestyler" (B”, I’
lfupvaociou)
° "H yn bev eival eninedn (ta mavra péouv) - Neutwvela pnxavikn" (B’ lupvaaciou)
° «Agv pmopel va KAveL TIMoTa amo povo tou - A¢ Swooupe Aoumtdv {wr OTO HKPO UG

POUTOT (Xpnolponowwvtag Lego Mindstorms NXT). Eloaywyn oto endyyeApa Tou mpoypappotioty» (B’

lfupvaoiou)
° «Texvnti Nonpoaouvn» (A’, B’ Tupvaoiou)
° "MaBaivw va pabaivw: MAdw oTov eauTo Hou... Kal €xw Sikwo!" (A’, B’, I Tupvaciou)
° «2xebLalovrag to €€umvo oxoleio» (A’ kat B’ Tupvaociouv)
° «To matyvidL tou kpudol pnvupatog» (A’ kal B’ Tupvaciou).

To mpoypappato opyavwong nepllapBavouv to akoAouvBa Oépata:

° «Mwkpol Metewpoldyor» (Nnmiaywyeio kat A’, B” AnpotikoU)
° «European School Radio, The First Student Radio» (Nnmiaywyeio, Anpotiko kat flupuvacto)
. "ELEPHYS - Ewkovoypadnuévo Ouatkd Ae€Lko yla to 2xoAeio” (E’, ZT' Anuotikou, A’ kot B’

A’ kat B’ Tupvaoiou)
° «STE(A)M kot Exmoideutikry Popmotiky péca amd tov KUkAo tou Nepol kal tnv

Yépoduvapikn» (Nnmaywyeio kat A’ Anuotikou)

° "Hpweg Tou Koéopou" (I, A’ , E Anpotikou)

° «ApaoTNPLOTNTEG TNAEOTTIKOU ypappatiopol» (7 — 2T AnpotikoU kat A’ — 7 A’ kot B’
lfupvaociou)

° «YAka yia éva Blwotpo péAhov» (A’, B, I’ Tupvaaiou)

° «Mpoypoppa Smouvdwv yla to STEAM» (B’ — 2T” Anpotikou, A’ — I’ Tupvaciou)

° "Wnolakég AvOpwriiotikég Emothpec” (A’, B, I’ Tupvaociou)
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° «H oxoAwn tagn cuvavta tov entotrpova» (A" —XT Anuotikou )

° «Emotipoveg kot Mnyavikoi tou AUplo» (2T’ AnpotikoU kat A’, B, I’ Tuuvaaciou)

° "First Lego League Jr" (A’ — 2T’ Anpotikou)

° «08nyoi Acpaloug Xpriong Atadiktiou» (A’ — 3T” Anuotikou kat A’ — I’ Tupvaciou)

° «To oxoAeia peletolv toug oslopoug — H mhatdoppa SNAC» (A’, B’, I’ Tupvaciou)

° "EnvStories Platform (Nnmaywyeio, A’ — 2T’ Anuotikou)

° «Ekmaldeutiky  Poumotiky ot Epyaotripla  Apaoctnplotitwyv  Nnrmaywyeliou»
(Nnmaywyeio)

° «AvakaAumtovtag to STEAM» (Nnmiaywyeio, AnpoTikd Kat Npvaocto)

° «Ekmatdeutikn Poumotikn og Epyaotrpla Apaotnplotitwy Anpotikol IxoAeiou» (A'—3T
AnpoTikou)

° «Ekmatdevtik) Poumotiky ot Epyoaotrpla Apaoctnpwotntoc Aukeiou» (A, B, [
lfupvaoiou)

° «To HaBnua... mouyvidi!: Ekmatdeutikog 08nyog 2xedloopol Emtpaneliwy kat Wndlakwy
Adbnynuatikwv Navidiwv» (A’ — 3T’ Anuotikol kat A’ — [’ Tupvaaciou)

° «AldaokaAio TNg xwpkng okEWne» (A’ — 2T Anpotikou kot A’ — I’ Tupvaciou)

° «Mpoypoppa Poumotikng kat STEAM FLLy» (Nnmuaywyeio, A’ — 3T" AnupotikoU Kat A’ —I”
lupvaociou)

° «OL VoL epeuvNTEG epUnveVUOULY TO TEpLBAAAOV TOUC e TNV Texvoloyia Web GIS» (A’, B,
I’ Tupvaciou)

° «SKILLS LABS mou UAoTmoloUVTOL KON KAl O OXOAKEG HOVASEC HE UTOTUTIWON
g€omAlopo» (Nnmiaywyeio, AnpoTiko, AUKELO)

° "App Your School" (E’, £T" Anpotikou, A’, B’, I’ Tupvaociou)

° "STEAMmulate Your School" (E’, ZT" Anpotikou, A’, B’, I’ Tupvaciou)

° «Evbuvauwon twv Kopttowv otnv Exkmnaidsuon oto Steam péow PoOUMOTIKAG Kol
Mpoypappatiopol» (Anuotikd, Nuuvacto)

° «ZKAKL kot davraoia» (Nnmiaywyeio kat A, B’ Anpotikou)

° «ZKAKL, TALXVIOL oTpaTnylkng kat Mabnuatikd, maxvidt ywa oAougl» (4A’, E, 2T
Anpotikou)

° «Mpootaocio twv acwv pag» (E” Anpotiko)

° "EnvStories Platform" (Nnmaywyeio, Anpotiko)

° «Waste Not: Kopmootomnoinon, n avakUkAwon tng puonc...» (Nnmoywyeio, AnpoTIKO).
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2.1.1.1 AétloAdynon tnc epapuoyric twv Epyaotnpiwv Asélotritwv

To Ivotitouto Ekmatdeutikng MoAttikng (IEMN) avakoivwoe ta anoteAéopota tng aloAdynaong tng
MPWING edbapuoync Twv Epyactnplwv As€lotitwy. H £épeuva MpaypaTtonolibnke HECw TNG NAEKTPOVLKAG
OUUMANPWONG gpwtnuatoloyiou mou Slavepndnke péow tNG umodoung tou MaveAAnviou ZXOALKOU
AwtOoU Kal mpaypatonolnOnke tnv nepiodo 15-30 louviou 2022 pe tn cuppetoxn 11039 oxoleiwv (5156
vhmaywyeia, 4166 Snuotikd oxolela kat 1717 AUkela). Ta amoteAéopata £€6elfav OtL oAOKANpN n
oXOALkn kowvotnta (daokaAol Kal pabntég) xapetioe tnv epappoyn Twv Epyactnpiwv Asflotitwyv 1600
W¢ OUVOALKO MAailolo (avadelkviovtag TV MPooTIBEUEVN agia) 000 Kal we EMLUEPOUG LEPN (TO EVPOC TWV

Bepatwy, peBodoloyia, xaptoduAdkio, Katdaption, Staxuon) .

Ocov adopd tnv afloAdoynon Tou TEepleXOUEVOU Kol TNG Oudaktikng pebBodoloyiag, ta
anoteAéopata £€6eLEav OTL oL ekmalSeuTIKol aloAdynoav BeTIKA TO EUPOC TWV BEUATIKWY EVOTATWY Kol
TI¢ SuVaATOTNTEG TOUG VA KAAALEPYNOOUV TLG OTOXEUHEVEG SEELOTNTEC KOl OTL OL UTIAPYOUOEC BEUATIKEG
£vVOTNTEG KOAUTITOUV OAa Ta B£pata mou cupPBAarouv otnv KaAALEpyeLla SEELOTATWY. E CNUAVTIKOTEPO
epyaleio mou cupPBalietl otn Sladopornoinon g SI6AKTIKAG neBodoloyiag TNV opaSLKA-CUVEPYOTIKN
UEBOSO Kal TNV €pyooTNPLAKr TIPOCEYYLON, HE KATAOKEUEC, TIAPOUCLAOELS, Totxvidla Kol Beatplkd

Spwpeva.

ZNUAVTIKOG TTOPAYOVTAG TNG AfLOAOYNGCNG OXETIKA LE TNV ATOTEAECLATIKOTNTA TNG €PAPUOYNG
elval n avtamokplon Twv HodnTwy oTo TIEPLEXOLEVO Kal TN véa peBodoloyia kabBwg Kol n aviiAnmti
OUMBOAN a) TNV OALOTIKA KL TIOAUTTIAEUPN QVATTTUEN TWV HaBnTtwv, B) 0TV eVioxuon yVWOEWVY, OTACEWY,
afleg kat &gflotnteg y) otn PeAtiwon TG CUMMETOXNAG TwWV paBntwv otn Sibaktiky Sladikaocia. Ot
Saokalol Bewpnoav OTL N TO GNUAVTIKA ouvelohopd NTav OTL oL HaBnTEG €ylvav To evepyol Kot
adLEPWOAV TIPOCWTILKO XPOVO OTNV €PEUVA, TNV TIPOETOLLACLO KOL TLG KATOOKEVEG IOV £ixav amodaoiost

ota Epyactipla Asflotrtwy.

‘Oocov adopd tnv ekmaldevtikny Stadikacio, oL ekmatSeuTIKoL avayvwpillouv T chupaoia Kot Tn
OUMPOANA TOU eKMALSEUTIKOU TTPOYPAUUATOC TToU kmtovel to IEM, aA\d n edappoyn otn St8aktikn mpdén
xapaktnpiletal amd PETPLIO €wg peyaAltepo PBabud SuokoAioc. Ta onpavtikotepa TpoBAnpata
vlomoinong evromiovtal kuplw¢ otn peydAn Sldpkelo mou amouteital ywo tnv ulomoinon Ttwv

£pyooTnpiwv KoOwe Kot oTov £EOTMALOUO KAl TNV UALKOTEXVLKA UTIOSOUN TWV OXOALKWVY LOVASWV.
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e peyaho BaBuo, ot Sddaokahol cuudwvolv OtL ta Epyaoctripla Asflotntwv Atav Baoikn
TIOPAUETPOC TNG AELTOUPYlOC TOU OXOAelou, Kuplwg UeE TN BETIK AVTATIOKPLON TWV HABNTWV OTo
TEPLEXOUEVO Kal TN VEa peBodoloyla ou evioyUel TNV KAAALEPYELA KOWWVLIKWV defloTATwy, SeloThTwv
{wng kat Pndakwv kot puokwy SeflotnTwy. , oe cuvbuaond He TN Slapopdwaon evog clYXPOVoU

TAALo(OU EKTIOULOEUTIKWV TIPOYPOUUATWY.

To EpWTAMATO TNG EUTIELPLIKAG UEAETNG KOl TOL OVTLOTOLXO OUMOTEAECUATA TOUG TtapouacLalovtol

CGUVOTITIKA WG €€NG.

E1l: Ou BgpatikéG €vOTNTEG KAAUTTOUV OAa ta Oépata mou oupfdaAlouv otnv avamtuén

deflotNtwy;

To Mo000TO TWV EKTTALSEUTIKWY TTOU Bewpnoav OTL oL UTIAPXOUCEC BEUATIKEG EVOTNTEG KAAUTTTOUV
OAa ta B€pata tou cupBailAouv otnv kKaAALEpyela Se€lotnTwy gival 75,3% (lkavormowntikd 63,6%, dplota

11,7%), evw TO TIOCOOTO TOU TOMOBETETAL ApvNTIKA £ival 5,1% (kaBdAou 0,6%, Aiyo 4,6 %).

E2: H edappoyn twv Epyaoctnpiwv Asflotitwv cuvéBale otn dtadopomoinon tng SLEAKTIKAG
peBodoloyiag (stoaywyn A/kat eméktaon epapuoyns BLWHATIKAG, EPYOOTNPLAKAG KAl SLEPEUVNTIKAG

peBodoloyiag;

To mMOCOOTO Tou ektipnos BOetikd TN oupPoAn toug ota Epyootripla Aslotitwv oth
Sladopomnoinon tng pebodoloyiag rtav 58% (dpLota 6%, LKOWOTIOLNTIKO 52%), EVW TO TTOCOOTO APVNTIKAG

aglohdynong ftav 15% (kabohouv 4%, Aiyo 11% ).

E3: Nowx Atav ta otolxeia mou Ponbnoav otn Siadopomoinon TG EKMOALSEUTIKNAG

pneBodoloyiag;

OL amavtnoelg €dst€av OTL TO ONUAVTIKOTEPO oToLXElo TTou cupBAarAel otn Stadopormoinon sivat
n ouvepyatikn uEBodog (85,9%). AkoAouBoUv epyaotrpla fj MAPOUCLACELS, Ttaxvidia Kal Beatpikd pe
69%. Ot ekmoubeutikég néBodol «Epsuva — Spdon» kat «£pyo» katahappBavouv tnv tpitn B£on (52%).
JUVKPLTIKA, OL ETUAOYEG TIOU CUYKEVTPWOAV Ta UPNAOTEPA OPVNTIKA TTOCOOTA NTAV «OUVEVTEUEELG —
YVwpLUia emayyeARATIWV KOL CNUOVTLKWY TIPOCWTTLKOTATWY» LIE TTOCOOTO 68,7%, «n TMPOEsTOLacia Kot
vlomoinon epeuvnTikwv oxedilwv» UE TIOCOOTO 75,9% KAl N «ovamodoyupLopEVn TAgn». LE TTOCOOTO

85,1%

E4: Emouge pOAo n KATAPTLON TWV EKNALSEUTIKWY ota Epyactrpla Aslottwy otnv edpapuoyn

Twv Epyactnpiwv As§lotitwv oto oXoAeio;
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H ocupBoAn tng ekmaibeuong afloloynBnke oAU BeTikd. To TOCOOTO TWV AMAVTNOEWY UE BETIKNA
amoyn eivat onpavtikd uPpnAotepo 51,2% (aplota 9%, LkavomolnTiko 42%) Tou TOGOGTOU TWV 0PVNTLKWY

anavtioswy 22% (kaboAou 6%, Aiyo 16%).

E5: YAomowOnkav ev800XOALKEG SPAOEL; OXETIKA ME EKMOAUSEVOELG Yo TRV UAOTOINON TWV

Epyaoctnpiwv As§lotitwv; Eav NAI, itoLoL Tav oL ELoNyNnTEC;

Oocov adopd TIC £vOOOXOAKEG emipopdwoelg, ol ekmaldevutikol €AaPfav mocootd 36%,
oKoAouBoUpEVOL Ao ToUG ZUVTOVIOTEG Ekmatdeutikwy Epywy e TooooTto 19% Kal oL eKalSEUTIKOL oo

AaAAoU¢ e TOC0OTO 12%.

E6: AlapopdwbnKe KOWOG TTPOCOVATOALGUOG Yo TV UAomoinon epyactnpiwv o€ OAEG TIG
TAEELG;
To UeYaAUTEPO MOCOOTO TWV EKTIALOEUTIKWV £6woe BTk amavtnon (83%), evw ol urtdAoLrol

Bewpnoav otL Sev SLapopdwONKE KOWOC TPOCAVATOALOUOC.

E7: Edv NAI, n dtapopdwon kool npocavatoAlopou (2xESwo Apaong) Tng oXOALKNAG LOVASG

ouvEBale otnv npowOnaon tn¢ vAonoinong twv Epyaotnpiwv Ag§lotitwy;».

To 87% twv anavtnoewv avayvwpilel T ocuvelodopd (dplotn 21%, LKavomoLnTtiky 66%), evw N
apvntikn 6€on éAaPe mocooto 2,6% (kabBoiou 0,5%, 2,1%)

E8: Na tn 8tddoaon tou oxediou dpaong, oxedialovpe N €xovpe epappooeL:

H €kBeon Twv gpyacilwv Twv pabntwv tomobeteltal otnv npwtn B€on pe mocooto 57,3%. 2tn
Seltepn Béon avaptwvtal €pya otnv LoTtooeAida tou ZxoAelou, pe MooooTod 43,8%, eVw oL EKONAWOELG

ANENG TNC OXOALKAG XPOVLAG KaTATAoooVTOL oThV Tpith Béon.

E9: To xaptopuAdkio ws pe@odoAoyLko epyaleio yia thv afloAdynon tou padntr Asttolpynoe
w¢ epyaleio npowOnong kot avatpododotnong tng St8akTikr g Stadikaciag;

To mooootd Twv Betikwy amavtnoswv 47,8% (dplota 7,6%, Ikavomolntikd 40,2%) katéypalde
HeYAAn Sladopd amo To mocooTtd apvNTIKAG amdvtnong 21,5%.

E10: & oo BaBuo avranokpiBnkav ol padntég ocag ota Epyaoctipla As§lotitwy;

To MOCOOTO TwV BETIKWV AMAVTNOEWY ATav 76,6% (UPnAd 64,8%, oAU uPnAo 11,7%) ue

onpavtikn dltadopd amo To MocooTO TWV ANMOYEwWV ToU TomoBetBnKav apvntika (4,4%) (kabolou 0,4%,

Alyo 4,0%).
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E11: Ta utdpyovta umtofépata avd Tagn avriotoyovoav ota evéladpEpovia Twv Ladntwv;

To mocooTo ou amavtnoe Betika ATav 73% (wovomolnTtiko 59,9%, aplota 12,1%). To avtiotolyxo
TIOCOOTO TWV AMOVINOEWY ToU Pabuoloyncov apvnTIKA TNV OVIATOKPLON TwV UMoBeUdTwy ota

evbladépovta Twv pabntwv ntav 6,1% (Alyo 5,2%, kaBoAou 0,9%).

E12: Oewpeite otL Ta Epyaotipla Aeflotitwy cuvéBalav otnv tpowdnon TG OALOTIKAG Kall

TOAUTTAEUPNG AVATTTUENG TWV HABNTWV TG TAENG oaG;

Ot ekmaldeuTIKol amavtouy BeTIKA oto 54% (Lkavomolntiko 46,4%, aplota 7,6%), EVW n opvnTIKN

aflohoynon Aappavel moocootd 14,1% (Alyo 11,3%, kaBoAou 2,8%).

E13: Mwotelete o0tL ta Epyaoctrpla As§loTATwY cUVEBAAQV OTNV EVIGYXUON TWV YVWOEWV, TWV

OTACEWV, TWV aLwV Ko Twv SeloTATwv TwV padntwv;

O ekmadeuTiKol amavtouv BeTIkd o€ TOC0OTO 62,7% (LkavomolnTko 52,9%, aplota 9,8%), evw N

apvntikn aglohoynon AapBavel mocootd 10,2% (Aiyo 8,6%, kaBoAou 1,6%).
E14: NapatnpRoate BeATiwon oTn CUMUETOXN TWV LaOnTWV oag otn SL8aktikr dtadikaoia;

Ot ekmadeuTikol anavrouy BeTikd o€ mooooTo 61,1% (tkavomolnTiko 51,9%, dplota 9,2%), evw N

apvntikn aglohoynon AapBavel mocootd 12,4% (Aiyo 9,4%, kaBoAou 3,0%).
E15: & towo Topéa napatnprOnke BeAtiwon tng cupnepldpopds Twv HadnTwv;

OL ekmalSeuTikol avédpepav OTL N TO CHUAVTIKA cuvelodopd eival OTL ol padntég ATav o
gvepyol otnv opdda toug, e mooootod 80,8%. 2tn SeUtepn B€on KataypAadpnKe n Anavinon OTL oL LabnTtég
odlEpwoav TOV TPOOWTIIKO TOUG XPOVO OE €PEuvVA, TIPOETOLUOOIA KOl KOTOOKEUEC TOU elyav

nipoypappatiost yia ta Epyactipla As€lotntwy (47,4%).
E16: Moo Atav 1o eninedo SuckoAiag otnv vAomoinon Twv Epyaoctnpiwv Asélotitwy;

To MOC0OTO TWV ATAVTNCEWY TTou SHAwoav OtL n vAomoinon xapaktnplotav and kamolo Babud
guKkoAiag Atav 12,2% (eukoAn 10,4%, moAU eUKoAn 1,8%), evw avtiotoLya TO TOCOOTO ATIAVTCEWV TIOU
SnAwoav OtL n vAomoinon xapaktnpldtav and kdnoto Babuod duokoAiag ftav 32,9 % (Suokolo 27,0%,

oAU 8UoKoAO 5,9%).
E17: Mowa Atav ta kKUpLa tpoBARpata otnv uAomnoinon twv Epyactnpiwv As§lotitwy;
To MOCOOTO TWV EKMALSEVUTIKWY TIOU KATEDECAV OTL S€V AVTIUETWITLOAV TIPOoBARUATA ATV UOALG

3% pe To umoAouto 97% va dNAWVEL OTL AVTLUETWIILOE TPOPBANUaTA. UMWV PE TIG AMAVINOELG, WG
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ONUOVTLKOTEPO TIPOBANLO KATAYPADETOL TO XPOVIKO SLlaotnua rtou xpelaletal n epappoyn twv Skills Labs
o€ KOs tagn (85,8%). Itn Seutepn B€on n UALKOTEXVLKN UTTOSOUN TWV oXoAslwyv TomoBeteital e MOCOOTO
68,6%, eV GNUOVTLKO MPOPANUa Bewpeital kot n eMpopdwaon Twv eKMALSEUTIKWY amd To 33,3% Twv
EKTIALOEUTIKWY. INUELWTEOV OTL OL ATMAVINOELS OXETIKA HE TNV KNPUEN TNG ekmaideuong wg mpofAnua
£pxovtal og avtiBeon pe Tov peyaio aplOpd Twy ekmaldevopevwy ota Epyactripla Kat Tnv Lkavoroinon

TOUG TtoU MPoNABEe amo tnv eknaibsuon oMW KaTtaypAdETOL O OXETIKEC EPWTNOELC.

E18: Nw¢ afloloyeite tnv mpootiBépevn afia twv Epyaoctnpiwv Asflotitwv ot eninedo

EKTLOLS EVTIKA G KOWVOTNTOG;

To amoteAéopata £6el€av uPnAo Babuod Betikng afloAoynong, kabwg n Sladopd UETAy TwV
Betikwv amavtioswv (uPnAn, TOAD HeydAn) Kal Twv apvnTikwy (KaboAou, HIKpr) €lval onuovtikh.
JUuyKeKpLUéva, n Betikn otdon élafe mooooto 36,8% (oAU vPnAd 5,3%, uPnAo 31,5%) evw N APVNTIKN
givalt 16,9% (kaBolou 2,4%, pkpo 14,5%). Av oto mocootd Tou Teplypadel tn Betikny otaon,
TIPOCOECOUE TO TOOOOTO OOWV EMEAEEQV «UETPLOY (OXL APVNTLKA OTACH), TOTE TO GUVOALKO TTOGOGTO
Betikng afloAoynong (LETpLa, peyaAn, ToAL peyaln) ¢tavel to 83%, BabBuoAoyia mou Seixvel Tn Heydin

amodoyn Kol avayvwpLon ou €xouv ta Epyaotrpla As€loTTwy oTNnV ekmaldeuTikn dtadikaaoia.

JUUIEPACHOTIKA, e BAON Ta Mopandvw amoteAéopata, ta Epyaotrpla Asflotitwy amnoteAolv
Baolkn MapAUETPO 0TN AELTOUPYLA TWV AVTIOTOLXWV OXOAELWVY KaL €yLvav amoSeKTA Ao TNV EKMTALSEUTLKNA
KOLVOTNTA, N Omola avayvwpLoe TNV TPooTlBEpevn afia mou mpoodEépouv otV opyavwtiky Sopun TG
poBnotakng dtadikaoiag. H avtanokplon Twv pobntwy oto TepLlexOpevo Kot tn véa pebodoloyia ftav
Btk ywo TNV KoAALEpyela Kowvwvikwy Seflotntwy, Se€lotAtwy IwNG, TEXVOAOYIKWY Kal HUCIKWY

Se€lotAtwy, og cUVSUOOUO pe T Slapopdwon evog oUyXPOVoU MAALGIOU eKTOLOEUTLKWY TIPOYPAUUATWY.
2.1.2 To pdBnua tng «Texvoloylag» oto Nuuvacto

H exnaideuon STEM éxeL eniong evowpatwOBel 0To EAANVLKO EKTTALSEVTIKO CUOTNUO WG LEPOG TOU

poBnuatog «Texvoloyia» mou SI6ACKETAL KAl OTLE TPELG TAEELS Tou Tupvaciou.

H t€taptn BLOMNXOVLKY EMAVACTOCN XOPAKTNPLIETOL Ao TNV «EVOWUATWON» TG TeXVoloylag Le
TIC DUOLKEG EMIOTAMUEG KAl TIG EMIOTAMEG UYELOCG, TN HNXAVLKA, TNV «UTIOAOYLOTIKH, TNV HNXOAVLKNA
UTIOAOYLOTWY, TNV ETOTAUN NG TAnpodopilag - mAnpodoplkn», KABWC Kol TwV TEXVWV Kal Twv
0VOPWTILOTIKWY EMLOTNUWY, £TOL WOTE OL HoONTEG va eivat e€omAlopévol pe de€ldtnteg 21°% alwva Kot va

QMOKTAooUV «8e€LoTtnTeg STEM».
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Ou «&eflotnteg STEM» mepllapufdvouv tnv kavotnta emniluong «acadwg Koboplopevwy
TPOPANUATWYY, TNV AVOAUTIKA Kol Aoylk oOKEWN, TNV UTIOAOYLOTIKA OKEPN, TN OLEMOTNUOVLIKN
TMPOCEYYLon, TN Snuloupyla texvoupynuAtwy péow TNG Sladlkaciog pnxavikol oXeSLOOHOU KAl TIG
TEXVLKEC 8e€10TNTEG. O TA MOPATTAVW OTTALTOUV LA EUPELD KAl OALOTIKA YVWON TWV YVWOTLKWV TIEPLOX WY
nou epdavifovral oto akpwvupo STEM (Science, Technology, Engineering, Mathematics), twv texvwv

KOLL TNG EMLOTAKNG TWV UTIOAOYLOTWV.

To nmpdypappa omoudwy Tou pabnuatog «Texvohoyia» oto EAANVIKO TUpvAcLo Adappavel uroyn

TO MOpANAvW, Ta onoia cuvdudalovtal EMioNG JE:

1. v uneBUVN €peuva Kal KavoTopia
2. TOV «OALOTLKO» OXESLOOUO yla pabnon
3. v texvoloyia w¢ Stadikacio/dpaoctnpotnta, Kabwg Kol TNV TeEXVoAloyia we mpoidv

MECW TNC OUVOEDNC TNG UE TIG ETMLOTNUEG KAL TIG TEXVEG, TOL LOONUATIKA, TN LNXOVLK, TNV UTTOAOYLOTLKNA

ETILOTAKN, TNV UTTOAOYLOTLKA okEPN Kat tn Stemotnpovik/oAlotikr/oAokAnpwpévn ekmoaidsuon STEAM.

OAa ta mopamdavw oaflomolouvtol otnv  «OAoKANpwueévn ekmaidbevon STEAM»  otav
Snuoupyolvtal Texvoupynuata mou eival cuppatd pe ¢uolkolG VOUOUC Yyl ThV €milucn evog
TPAYHATIKOU KOOUOU, ouvhBwe akaBoplotou, mPoPAAOTOG, EVW OL EVVOLEG TWV HOBNUATIKWY KAl TNG
ETULOTAMNG SLEAOKOVTAL KATA TNV KATOOKEUT TExVoupynuatwy. H «OAokAnpwuévn eknaideuon STEAM»
OUVSEETAL e TNV TEXVOAOyYLO HECW TNG ePapuOoyNG TALSaywYLKWV Tipoosyyioswv mou Baacilovtal otn
Slodlkaola oXeSLOOHOU HNXOVIKAG KAl OTO UOVTEAO Tou Paociletal otnv £peuva, TIPOKELUEVOU va
S16axBoUv €vvoleg, va avamtuxBouv €LOTNTEG KAl O TPOTOC |E TOV OTIOL0 OKEPTOVTAL OL EMLOTHOVEG

KaL oL unxavikot.
To pabnpua «Texvoloyia» akoAouBel TIG TPELC TpooEeyyioEeLC:

1. AdakTikr Tpoogyylon: OL poBnTEG CUUUETEXOUV Ot SLASPAOCTIKEG SPAOTNPLOTNTEG
HABNoNG BOCLOUEVEG OTNV £PEUVA TIOU OXETIOVTAL LE TIPAYUATLKA TIpoBAnaTa ou opilovtal and tnv
OALOTIKN TpOCEyylon tng «ekmaideuong STEAM», tn Sladikaoia oxeSlaopol TNG HNXAVLKAG Kol TN
SnuLoupylo OVTLKELUEVWY PECW TNG KTIPOCEYYLONG TIEPLEXOUEVOU STEAM».

2. Mpoaoéyylon évtaéng Kal UTeLBuvNG €peuvag Kal Kavotopiog: Méow tng EUNMAOKAG TwV
pabntwv oe Spaotnpldtnteg pabnong Paocel Slepelvnong, Ba Katavonoouv TIG SLACTACELS TNG
umevBuvnc épsuvag kat Bo amodextolv TN SLOPOPETIKOTNTA, EVW OL TTPOTELWVOUEVEG AUoeLg Ba elval
OUMBATEC UE TLG LOLALTEPOTNTEG TNG TOTILKA G KOWwVIaC. Ot pabntég Ba Katavonoouy €micng TOV AVTiKTUTo
™G Texvoloyiag otnv emayyeAHATIKA TOUg avantuén péow Twy de€lottwy mou amoktnonkav, evw Ba

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
Yeliba 142 ano 268



Co-funded by b

the European Union i

avamntuéouv MEMOLONOELG KO OTACELC yla TNV afla TN Texvoloyiag. TEAoG, oL pabntég Ba katavorocouy
TOV PONO TNG TPOCWTTLKAG TOUG €UBUVNG OE TPOOWTILKO, TOTILKO Kal £0vikd/supwmaikd eminedo otnv
OQVATITUEN TEXVOAOYLKWYV TIPOTOVTWV.

3. Kowwvikn Kol olkovouLlkn mpooéyyilon: Ou pabntég Ba katavonoouv Tn cupBoArn Tng
TeXvoloylag otnVv avamntuén Kal epappoyr AVIIKELEVWY TIOU EEUTTNPETOUV TNV KOWWVLKN KOL OLKOVOULKN

QVATTUEN TNG TOTIKAG KOLWVWVIAC KoL TNG XWPOS TOUC.

KaB' 6An tn Sldpkela tou padnuatog, ta mpofAnuata kat ol Spaoctnpldtnteg mou Ba mpotabouv
ouyva bev Ba opilovtal e cadnvela amno tv apxn, aAd o Sackalog Ba PETEL, € CUVEPYAOLA LE TOUG
Habntég, va kabopioel To MPOPANUA TPLY TO AUCEL, WOTE OL HaBNnTEC var UItopoUV va aoxoAnBouv pe tn
Stadkaoio oxedlaopol PNXAVIKAG. Kal To HoVIEAo Tou Baoiletal otnv €peuva Kal va odnynbolv oe

«TEXVOAOYLKEG AUCELGY.

2.1.3 NepiAnyn

H exmaibevon STEM otnv entionun eAAnviki mpwtoPabuia kot deutepofabula ekmaibeuvon £xel

gloaxOel pe dVo TpodMoUC:

1. Q¢ pépog tou kKAadou «Epyactipla AsflotnTw» (VvNTilaywyelo, SNUOTIKO Kol YUUVAGLO)

2. Y10 mAaiolo Tou padnuatog «TexvoAoyia» (Yupvaoto).
Mpoteivetal n oAokAnpwpévn mpoaogyylon STEM.

To AMOTEAECUOTA LOG EUTIELPLKAG LEAETNG OXETIKA e Ta « Epyaoctrpla Ae€LoTATwY» ival BeTika,
olaitepa yla tnv avamtuén deflotntwy Pndlakng Kot EMOTAUNG, KOWWVIKWY Seflotntwy, de€lothtwy
wng, KaBwg Kol yla T €KMALSEVUTIKA HOVIEAQ Tou akoAouBouUvtal . OL KUPLOL TEPLOPLOMOL ToU

avadEépovral sivat:

° H peydAn Sidpkela mou amatteltal yia tnv uAomoinon Twv ekmalSeUTIKWY oevapiwy
STEM.

° OL anapaitnteg umtoSoUEC oTa OXOAELQL.

Tol TPOYPALUATO KATAPTLONC TWV EKMALSEUTIKWY KABWGS Kol Ta oevapla Ttou Beomiotnkay, Onwg
TAPOUCLACTNKAV Tapamavw, Seixyvouv otL moANd oevapla, al\d oxL 6Aa, oxedldotnkav akoAouBwvtog

TNV oOAOKANPWHEVN TtpocEyyLlon STEM.
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2.2 STEM exknaibevon otnv tpltofabula ekmaidevon

Jtnv tprtofabuia  ekmaibevon, n ekmaibeuon STEM eudaviletol wg TPOMTUXLAKA Kal
UETOTMTUXLOKA TIPOYPAUUATA, HETATITUXLOKA TIpoypappata, SI6akToplkd BEpata, Kabwg Kol oepLvapLa
emuopdwong (e-learning oepivapla). AsSopévou otL Tta Maverotiuia oxedlalouv ta SIKA TOUG
TipoypappaTa omtoudwy, Ta padnpata STEM epudavilovral o€ Stadopa TUAUATA KOL TO TIEPLEXOUEVO TOUG

TIOLKIAAEL WG TtpoC TN $dUON KAl TOUG OTOXOUG.
2.2.1 Npomntuytaka Mpoypdppota 2rmovdwy Mavernotnuiwy o Tunuata Ekmaidsvong

OL ekmalSeUTIKEG OXOAEG KoL TO THAaTa Stadpapatilouv onUaviko poAo otny eknaideuon STEM
adoU ekmatdelouv HEANOVTLKOUC eKTTALSEUTIKOUG, UTOUC ou Ba epappooouv thy mpooéyylon STEM
otV KoONUepV OXOALKN TPAKTIKN. 2tV EAAASQ, TO TPOMTUXLAKA TIPOYPAUHOTA OMOUSWY Twv

TIOVETILOTNULOKWVY TUNUATWY KaBopilovtal avetdptnta amd Ta avtioTolya THAUATA.

A&ileL va onpelwBel OTL povo Eva tunpa NMpooxoAikng Aywyng mpoodEPeL LABNUO OXETIKO HE TO

STEM.

1. Tunua MpooxoAkng Aywyng tou Navemiotnuiou Autikng Makedoviag. «Poumotiki Kot

STEAM ekmaideuon».

To meplexOpevo Tou KUpLou padnpuatog adopad:

° Ekmaldeutiky Poumotikni

° Exnaidevon STEAM

° PeaAlotikd mpoPAiuaTa Kol cUvEeon LLE TOV TPAYUOTIKO KOGHO
° MpootBépuevn afia mpoPAnuatwyv STEAM

° ALoBNTAPEC KAL POUTIOTIKEG KATOLOKEUEG

° Quolkeg Siemadéc.

AT TV AAAN TMAEUPA, Ta TUAUATa TNG NpwTtofabdulag Ekmaideuong mpoodEpouy ULa oelpd ano
ocuvadn padnuoata. Ynapxouv padnuota twyv onolwv n Kupla eotiaocn eival oto STEM, evw undpyouv
AaAAa mou avadépovtal ev pépel oto STEM. AkoAdouBoUv ta oXeTIKA padnuoata STEM nou mpoodEpovrtal

amo TuApata Anpotikig Eknaideuong.
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2. TuAua Anpotikig Exknaideuong Navenotnuiov lwavvivwyv: « STEM Education»

OL paBntécg avapévetal va:

° Katavonoouv kot avaAloouv TI¢ apXEC TNG MPoaoéyylong STE[A]M.

° IXe61A00UV EKTTALSEVTIKA oevapLa oTo TTAAiolo tng mpocéyylong STE[AIM.

° Afloloynoouv eknaldeUTIKA oevapla Kal epapuoyEg STE[A]IM.

° Anpoupynoouv epapoyEC oTa EKMALSEUTIKA oevapla STE[A]M.

3. MNadaywykd Tunua Anupotikng Ekmaibevong, Noavemotiuio lwavvivwv: «EpeuvnTIKEG
npooeyyioelg otnv eknaidsuon STEM»

Ot paBntég Ba mpémel va eival og B€on va:

° avayvwpilouv Tn onuaocio Twv SLEMLOTNHOVIKWY TIPOCEYYICEWY

° okédptovtal kal amodacilouv uloBeTwvTog Kol £PpopUOlovTaG OPXEG ETLOTNOVIKWY
uebodwv

° Kpivouv kot aflomolouv Ta amoTeEAECUATA TNG EPEUVAG OTNV EUPUTEPN TIEPLOXH TWV
Bepdtwv STEM

° enefepyalovral Kal avallouv TipwTtoyevn Kal dsutepoyevn BLBAloypadia kot dedopéva
EUTELPLKAG EPELVOLC.

4, TuAua Anpotiknc Ekmaidevong Navemotnuiov lwavvivwv: «Xprion TexvoAoylwv
MAnpodoplkng & Emkovwviwy otnv Ekmatdsutikr Epsuva».

To pabnpua avadépetal ev pépet oto STEM adou amattel and toug pabntég:

° va yvwpilouv Kal va Xpnolpomnololv BewpnTikég UTIOBECELG KOl SLOAKTIKEG TIPOKTLKEG
STEM otnv eknaideuon Kal va urnopolv va fonBouv tnv épeuva 0 OYETIKA £pya.

5. Tunuo  Anuotikng Ekmaideuong, Aplototédelo  Mavemotiuo  Osocahovikng:

«Ekmaildevon otig Emotpec».
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To padnua avadépetal ev pépet oto STEM adou amattel and toug pabntég:

° va elval oe Béon va Sapopdwoouv Kot va epapUOcoUV TOUG BACLKOUG AEOVEG TNG
eknaidevong STEM

° va peletioouv TIG Baolkég Apxég tng Exkmaibeuong STEM kot tn oxéon tng HE TV
Exnaibeuon ot Quoikég EMLOTAEG OTO ANMOTIKO ZXOAELO.

6. Tunua Anuotikng Exkmaideuong, Aplototédelo Naveniotiplo Osooaiovikng: «DUAo Kal
TLaLXVIO L.

To pabnua avadépetal ev pépel oto STEM adou napouactalel O¢pata Onwc:

° Ta «kopttolotika» matxvidia BAamtouv coBapd thv avamtuén svliadEpovtog yo Ta
EMLOTNHOVIKA TteSia Tou STEM

° «Pol» mawyvidla kataokeung Lego kat GAa €181ka oxeSlacpéva maiyvidia STEM «yla
Kopitola» - Eival KaAo yla kopitolo;

7. TuAua Anpotikng Ekmaidsvoncg Mavemotnuiov Kpntng: «Wndlakeég Texvoloyieg otn
AwaBepartikn Ekmaideuon STEM».

8. Tunuo Anpotikng Exmaidevong, Mavermuotnuo Kpntng: «Emotnun, Texvoloyia,
Mnyxovikn kat MoaBnuatikd (STEM) otnv Ekmaideuon».

9. TuAua Anuotikng Ekmaibesvong, MavemotApo AutikAg Makeboviag: «Avamtuén

oevapiwv dtdackaiag yla To STEAM pe xprion eKMOLSEUTIKAC POUTIOTIKNGY.

Ot pabntég Ba mpénel va eival oe Béon va avamtuéouv cUVOETa SLEMIOTNUOVIKA CEVApPL
S1600KAALOC XPNOLUOTIOLWVTAG POUTIOTIKN Kol GAA evowpatwpéva pabnotaka meptBdiiovta. Aivetal
€udaon otn SidaokaAia Twv evvolwv STEAM, wote oL HaBNTEG VA AMOKTHOOUV LA OALOTLKI KATAVONOoN

TWV apexOUevwy epyoleiwy Sidaockaiog.
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2.2.2  MeTtamtuylakd mpoypapuata

Oocov adopd Ta METAMTUXLOKA, UTIAPXOUV TECOEPA TPOYPAUUOTA TIOU TpoodEpovtal amo

eAAnvika Navemotuia. Autd ival:

1. Tunua Anpotikng Exmaideuong Mavemiotnuiou ABnvwv: «STEM Education and

Educational Robotics Systems».

To TPOYPOUUO OTOXEUEL OTNV KATAPTION €EELSIKEVUEVWY  ETILOTNUOVWY, EPEUVNTWY,
EKTIALOEUTWY, SOOKAAWVY KOL OTEAEXWV TUTILKAG KOL [N TUTUKAG ekmaibguong, wote va Unmopolv va
CUMBAAAOUV 0TNV QWVATTUEN TNG ETILOTNOVLKAG £PEUVAG, OTNV IPOAYWYH TNG EMLOTNOVLKAG YVWONG Kot
otnv edappoyn KAat@AANAwWY MTPAKTLKWY 0TouG Topelg Tng Madnuatikn Eknaideuon, Quoikég Emotipeg,

Texvoloyla kot Mnxavikn.

2. Tunua MAnpodoplkng kat TnAemikowwviwy, Mavemotiuo Osooaliag Kol XxoAn
MNaldaywytkng kot Texvohoyikng Exkmaideuong — AZMAITE: «Ekmotdeutikég Edapuoyég pe Emotnuoioyia
STEM».

To mpoypappa oToudwv EMSLWKEL YWVWOLOAOYLKN £peuva Kal e€€taon Bepdtwy, Ye eotiaon os
EKTIALOEUTIKEG, E£pYyOOTNPLAKEG Kol paBnolakéc/Sibaktikéc oAAnAouxie¢ oe Oépata STEM. H
gmotnuoloyiae tou STEM Pooiletal otn  SLEMOTNUOVIKOTNTA KoL TN SLEMOTNUOVIKOTNTO R
SleETOTNUOVIKOTNTA, HE PAOKO TpooavatoAlopd tnv emilucn ocUVOETWY TPORBANUATWY TTPAYHOTIKWY
KOTOOTACEWYV, XPNOLLOTOLWVTOC gpyaAeia kat SLadpaoTikég peBodoAoyieg amnd dtadopa EMOTNOVIKA
nedia. Me tnv uoBETNON TNG SLEMLOTNHUOVIKOTNTOCG KOL TNG SLEMLOTNUOVIKOTNTAC WG ETLOTNMOAOYLKOU
TepleXopévou Tou STEM, oL paBbntég €xouv tn Suvardtnta va e€epeuviioouv Kot va edappdoouy

UTTOAOYLOTIKEG TIpooEeyyloeLg ota Bépata tou STEM.

3. TuAua Mnxavikwv Mapaywyng kot Aloiknong AeBvolg¢ Navemiotnuiou EAAGSOG:

«Poumnotwkr), STEAM kat Négg Texvoloyieg otnv Exnaidsuon».

YKOTIOC TOU MPOYPAUOTOG lval n Snpoupyia GPTLA KATOPTIOUEVWY ETILOTNHOVWY TIOPEXOVTAS
£€eLOIKEVEVEC YVWOELG OTNV EKTIOLOEUTLKI) POUTIOTLKY, oTa tedial STEAM Kot Ot VEEG TeEXVoloyieg otnv
ekmaidevon, TOU Hmopouv va xpnowdomotnBolv téco otnv ekmaldsutikr Stadtkaocio 660 Kal otnv
OVATTUEN VEWY eKTaLSeUTIKWY peBodoloylwy Kot TexVIKwy. Ot armddoLtol amokToUV TG OMALTOUUEVEG
Se€l0TNTeC vl pla emtuxnpévn koplépa wg uPnAoBabua oteAéxn TG00 OTOV OLWTIKO TOMEQ

(ekmatSeuTikd Wpupata Kot SOUEC, ETALPELEC TAPOXAC UTINPECLWY OE CUCTAUATH QUTOUOTOU gAEyXou,
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otNV avamtuén ekmaldeuTikoU UALKOU, TUNUATA SLAXELPLONG LEYAAWY ETALPELWV K.ATL.) KaL OTO dNUOGLO

TOMEQ (BNUOOLOL OPYAVIOUOL, EKTTALSEUTIKA LOPUHATA, EPEUVNTIKA KEVTPO K.ATL.).

4, xoAn Noudaywylkng kot Texvoloyikng Exnaidevong — AZMAITE: «Master of Science in

Science, Technology, Engineering and Mathematics» (Stakomn).

MpokKeltal ylo éva MPOYpOHUa HECW TOU OMOloU EMISLWKETAL N o BABOC yVwOoloAOYIKN Kall
ETLOTNMOVLIKN Slepelivnon Kal e€€tacn BOepdtwy, PE €MIKEVIPO TIC £PYAOTNPLOKEG, HABNGCLOKEG Kol
eKTIALOEUTIKEG aAAnAouyiec nadnong kal SidaokaAiog yla tnv ekmaibeuon, o oxéon HE TA YVWOTIKA
avtikelpeva tou STEM Kal Tn cUuyxpovn. MoldaywylkeG Bewpleg Kot EKTTALSEUTIKEG TEXVOAOYLECG. O OKOTOG
tou MM eival va mopéxel eknaidevon uPniol emumédou otnv Emotipn Twv YMOAOYLOTWY yla TtV
eknaidevon kal tn dtdaokaiia oe Oépara STEM. EnutAéov, avapével va cUUBAAEL oTnv powOnon tng
£peuvac KoL otn Snuoupyla VEWV KALWVOTOUWY YVWOEWVY Kal SeELOTATWY KABWE Kal 0TNV EMAYYEALATIKN

QVATITUEN TWV EKTTALOEUTIKWV.

2.2.3  METAMTUXLAKEG Kal OLOAKTOPLKEC SlaTplBEg oto STEM

Mpokelpévou va BpeBolv peTamTuXLaKEG SLAaTPIBEG Kal SIOAKTOPIKEG SLATPLBEC OXETIKEG LE TO
STEM og eAAnvika Navemniotnula, mpaypatonolnonke épeuva oto OpenArchives, pia mOAN mou TapEXEL
€va eviaio onueio mpoéoBaong oto eAANVIKO ETLOTNMOVLKO Teplexopevo (OpenArchives.gr). OL mapoxot
neplexopévou tou OpenArchives eival BiPAoBnkeg, apyxela, pouosia, akadnuUAikd Kol €EPEUVNTIKA

Wpupara.

Ta kpueipla cupmnepiAndng Atav «STEM» kal «Ekmaidevon», meplopilovrag tnv avalitnon ano

10 2018 £wg onuepa.

Juvohikd avakthBnkov 37 PETAMTUXLOKEG SlatplPéc. To TeplexOUevd TOuCg TtapoudtaleTal

CGUVOTTTIKA L€ XPOVOAOYLKN OELPA 0TOUG Ttivakeg 2.2.3.1 —2.2.3.6

Nivakag 2.2.3.1 IXETIKEG HETOMTUXLOKEG StatpBég STEM, Etog 2018

TitAog ZOvtoun mepiAnyn
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Avamrtuén  eKmalSeUTIKOU  UALKOU
MeptBarlovtikng Ekmaideuong yla tn
HEAETN cwpaTdiwv PM10 kot PM2.5.
Kataokeur kal Asttoupyia otabpol

Kol kataypadng

HETPNONG

S6ebopévwy xapnAou KOOToUG

Ta ocwpatidla Bewpouvtal évag anod toug o eniPAapeig
pUTOUG Yla TNV avBpwrivn vyeia . Tautdxpova, oL puToL
emnpedlouv kot OGAAQ HEAN TWV OLKOCUOTNUATWV. H
napovoa HeAETN ooyoAsital pe To oXeSloopd Kol TNV
ulormoinon &vog ekmaldeuTikoU TepIBaAlOVTIKOU €pyou,
oTo omoio ol paBbnTég avakaAUTITOUV ONUOVTLIKEG TITUXEG
TOU TPOPAAUATOC TWV OCWUATISIWY pe SLAUETPO MEeTAED
2,5um Kot 10pum PECW TNG «KATOOKEUNG» EVOC OpPyAvVoU
pHETpnong punwv. H mAakéta avamtuéng Arduino Uno
xpnowgorotdnke w¢ PAacn yw TNV  KOTOOKEUN TOU
gepyaAeiou pétpnong, evw to SDSO011 xpnoluomolndnke wg
awdnTipag ocwpatdiwv kat o oawdntipag AM2302
(DHT22) yia tn pétpnon tng atpoodalplkng Bepuokpaaciag
KOlL TNG OXETLKAC vypaciag. Ol HeETPROELS Kataypddovtal o
pla kapta SD kat gpdavilovral Tautoxpova os Lo 00ovn
LCD. To é€pyo ulomowibnke otn B' taén tou ENA.A.
(Emayyehpatikd AvUkelwo), XpuooUmoAng (Kapaia). Ta
otolxeia mou cuAéxBnkav umodnAwvouv OTL oL pHaBnTEg
™m¢ B' tagng tou Aukeiou pmopoulv, pe T PonbBela
VO KOTQOKEUGOOUV TO

OUYKEKPLUEVNG KaBobdnynong,

HETPNONG Twv TmpoavadpepBiviwy  pUMWY,

epyaleio
AeLToupywvtag os TepLBAAAOV CUVEPYAGLOC KOL LECW QUTAG
™m¢ «Emowkodountikngy  Sadilkaciag va  Algpslvnon
YVWOTIKWVY TTUXWV TIou adopouV TOV EVIOTIOUO Kal TN
METPNON TWV MEAETOUUEVWY PUTMWY, ME £vav TOAU

EUXAPLOTO TPOTIO YLA TOUG LOONTEG.

Emauvénuévn mpoypatikoTnTo KOl
ekmaidevon: Atepelvnon Twv
CUVLOONUOTIKWY  OMOTEAECUATWY

og Habntég dnuotikol oyoleiov oto

H &ibaokalia tg ekmaidevong STEM eival éva clUvBeto
Ntnua, kobwg ol padbntég ouxva Sucokolslovtal vo
TiPOoEYYiooOUV KOL VO KOTAVONOOUV WE EmITUXia TO

TiepLEXOUEVO TouC. H petappuButon tng exmaidsuong STEM
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mhaiolo g O&daokaAiag yla TO

HAlako Z0othua

KOIL N EVOWPATWON TG TEXVoAoylag o€ autnyv lval pa ano
T ONUAVTIKOTEPEG KateuBUvVoeLg mou Ba pmopouos va
okohouBnoeL n olyxpovn ekmaibeuon. OL eKMALOEUTIKEG
edbapUOYEG eMAUENUEVNG TIPAYUOTIKOTNTAG SNULOUPYOoUY
TLG KATAAANAEG CUVONKEC WOTE OL LaBNTEG va poosyyioouv
Kol voL tAANAETILOPACOUV QMOTEAECUATIKA LLE TIG ETLOTAEC
STEM Kall va. EVEPYOTIOL| 00UV EUTIELPLEG Kol S£ELOTNTES TTOU
Sladopetika dev Ba NTav epLkTEG. ItV Mapoloa epyacia

TMAPOUCLAleETaL Ml EKMALSEUTIKY)  TapEépfacn  mou

mpayuatonow}fnke WUE OTOXO TNV TIPOCEYYLON Kol
Si16aokalia TnG emotAUNG TG AcTpovopiag os 39 pabntég
dnuotikol. ¥to TmAaiolo autAg TNC TapEpBaong
xpnotuornodnke pa popntr ekmadeutikn epapuoyn AR.
O kUplog atoxog Atav n dltepelivnon Kat N afloAdynon twv
oUVALOONLOTIKWY AMOTEAECUATWY TWV LABNTWV LECW ULOG
oautoavadoplkig kKAipakag. Ta anoteAéopota £6s€av otL 1)
n ouvaleOnpuartikn 61abeon TG00 TNG MELPOUATIKAG OpASAG
000 Kal TNG Oopadag eAéyxou PBeAtwdnke HeTA TNV
napéuBacn Kat OtL 2) n ouvalobnuatiky Suabeson Twv
HOONTWV TNG MEPAPATIKAG Opadag nTav mo Oetikn amno

ouTH ™G opadag eAéyyou.

JupPoAn ™g SLaSIKTUOKNAG

mAatdpoppag ILS (Inquiry Learning
Spaces) S6aokaAia

om ™mg

dwtoolvOeong péow Slepelivnonc.

Ol ekmalSEUTIKEG TpOoeyyioeLg tou Bacilovtal otnv Epeuva
o6nyoulv, wc eni to MAeiotov, o€ BeTIKA amoTeEAéoUATA TWV
poOnTwv. Av Kol QUTEC oL Tpooeyyioelg umopel va
TowkiAAovy, pla amd Tg KaAUtepeg elval n edappoyn
nepBarloviwy pabnong nmou Bacilovral os untohoylotr). H
UTLEPOXH TOUG Elval EUPEWC ATTOSEKTH) AOYW TOU YEYOVOTOC
OTL TAPOUOLALOUV TTOAAQ TTAEOVEKTALATO OE CUYKPLON UE TO
napadoolakd pEoa Kol emumAfov, €xel amodewOel OTL

BeATlwvouv MEPOLTEPW TA LOONOLAKA AMOTEAECUATA, TIOU
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TPOKUTITOUV amo tnv edapuoyn peBodwv Slepelivnong.
Jtnv mopouoa UEALTN, emAé€ape to mpoypappa Go-Lab
(Global Online Science Labs for Inquiry Learning at School),
€val EUPWTAIKO €pyo cuvepyaoiag, mou xpnuatodoteital
and tnv Eupwmaiky Emtponr, kobwg Kol GAAOUG
xpnuoatodotikoug dopeic. To Go-Lab eival adiepwpévo
otV powBnon kot tnv urtooTNPLEn TG ekmaibeuong STEM,
n omoia Ue TN Ot£lpd TNG Pooiletal oc EKMALOEUTLKEC
npoosyyioelc mou PBaoilovtal otnv £peuva. H mapouoa
peAétn  afloloyel t™n OUMPOAN ULAG  EKTIOULOEUTIKAG
NAEKTPOVIKAG TAatdopuag (Go-Lab) otn &ibackalia tng
dwrtoolvOeong, pEow ekmadeUTIKWYV HEBOSdWY ToU
Baaoilovtal otnv €peuva. To delyua TnG LEAETNG amoTeAeiTal
and 92 padntég tng B' tAENg tou Aukeiou Kal n
ekmalSeVTIKN TIapéUPacn amoteAsitol armo TPeLG SIOAKTLKEC
wpeG. H avaluon amédelfe OTL petd tnv mapéupaocn, ot
poontéc (avefaptntwg ¢uvAou) euddvicav OTATIOTIKA

ONUOVTLKA BEATIWUEVN KATAVONON TOU BEUOTOG.

To Hydrobot Program eivol éva mpoypappo STEM rmou
£depe otnv EAAASa To 16pupa Euyevidou kot eival n
eA\nviIkn €kdoon tou mpoypdupatog SeaPerch, to omoio

dnuoupynBnke amno to MIT Sea Grant College Program to
Kataokeun kat SL6aktikn xprion tou
2003. To Hydrobot eivat éva amAo tnAexelpllopevo
Hydrobot and MeANOVTIKOUG
uToBpPUXLO ATto TO OToio oL LaBNTEC Kataokeudalouv to ROV
EKTIALOEUTIKOUG, OTO TAAiolO MLOG
€VOLKLT TIOU artoteAeital amo e€aptripota XapunAou k6oToug,
eknaidbevong STEM pe otéxo tov
gUkoAa mpooPBactpa. Itnv EAAGSa to mpdypappa dev €xeL
ETILOTNUOVLKO YPAUUATIOUO
okoun edappootel  amd  pabntég  mpwtofaduiag

ekmaldevong 1 ekmaldeuTIkoUC. Ytnv mopoloo HEALTH
ETUXELPNONKE pia olvTopn empopdwaon yla PeANOVTIKOUG

ekmaldeutikoug tng MpwrtoBadulog Ekmaidevong oto
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npoypappa Hydrobot. Me tn xprion mMoootikwy epyaieiwy
SLEPEUVNOAUE a) TNV LKAVOTNTO TWV CUMUETEXOVIWV Vva
Kataokeuadoouv Hydrobot kat B) Tig menolBroelg Toug yla
TNV OUTO-QNMOTEAECUATIKOTNTO OTnv kabodnynon Twv
poBOntwv otnv kotaokeup tou Hydrobot. EmumAov,
Slepeuvnoape edv autol ot peAAovtikol Sackalol tav oe
B€on va mpotelvouv TPOMoOUG evowpdtwong Tou Hydrobot
otn Ol8aoKaAlo, TPOKEWEVOU VO EKMTANPWOOUV TOUG
OTOXOUC TOU EMLOTHUOVIKOU YPOUHATIOHOU , TIOU
£0TLA{OUV OE KATAOTACELC TTOU OXETI{OVTOL UE TNV EMLOTHN
mpayuatikol mAaloiou, Kol TPAYUOTOMOLNCAUE avaAuon

TLEPLBAAAOVTOG OTLG ATAVTHOELG TOUC.

Y8pootatikn Tieon kol Gvwaon otnv

EKTTALOEUTIKN Sadikaoia TOoU

Aukeiou -  Snuoupyia  GUAWV
epyooiag kat mpwrtotunwv DIY, og
OX£0N LE TNV ETULOTNUOVLKN davTacia
KOL T OUYXPOVEG TEXVOAOYIEG WG

edappoyn STEM

Autn n HeA£TN ATav pla mpoonaBsla va Bonbrnoel Toug
HOONTEG OTO YUMVAOLO VA KOTOVONOOUV TNV €vvola Tng
USPOOTATIKAG TTiEONG KoL Avwong Kol v epappocouV TLG
YVWOELC TOUG OXETIKA UE TNV KATOOKEUT EVOC UTIOBpU)ioU.
Actia autig Tng peAétng Atav n SuokoAia Twv padntwv va
Slelobloouv oe autd Tto péoa. YAomounBnke £vag
KaBobnyoUUEVOC TEIPAUATIONOC Héoa amd UM
epyaoiag, xpnowomnowwvtog amid Kadnuepwvad UALKG Kal
napadeiypata ano tnv kabnuepvn Lwh. OL teAkol otoxoL
Atav n avénon tou evdladEpoviog Twv HabnTwy KAatd tn
OlApKELD TOU HABNUOTOG HECW TOU OXESLOOMOU Kal TNG
KOTOAOKEUNG €vOG  UmoPpuxiou, n efokelwon ue
KOTAOTAOELS €eTiAuonG MPOPANUATWY OTnV eKmaideuon
STEM kat n enadn pe €vvoleg OMwG To KEVIpo palag, n

OUUTILECTOTNTA AEPIOU Kol 0 VoG tou Pascal.
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Nivakag 2.2.3.2 METANTUXLAKEG EPYOOLEG OXETIKEG e STEM, Etog 2019

TitAog Zovtoun nepiAnyn

H mapovoa HeAéTn Olepeuvd TIC OTACEL TWV MEAAOVIIKWV
EKTIOLSEUTIKWV TIPOOYXOALKAG Kol TpwToPaduiag eknaibevong
QIEVAVTL OTNV EKTALSEUTIKI POUTIOTIKY Kal to STEM. Alepeuva
enmiong TIC avTIAAYPEL TWV EKMALSEUTIKWY OXETIKA HE TNV
LKOVOTNTA TOUC VA TO TIPOYLOTOTOLO0UV, KABWwE KOl TaL EUMOSLa
Ot HeA\OVTIKEC avTIANPELG TwV | TTOU HImopel val guvavtrioouv Katd tnv edpappoyr tou. TEAOG, N
EKTTOLOEUTIKWY  TIPOOXOAKNG | MEAETN e€eTATEL TIC AVTIANPELG TOUG YLO TOV QVTIKTUTIO TTou Ba eixe
Kol TIPWTORABULAG | N EKMALOEUTIKI) POUTIOTIKI) OTOUC LaBONTEC TOuG. Ta amoTeAEopOTA
ekmaidevong yla ™V | AUTNG TNG £PEUVAC UTOSELKVUOUV TN ONUAVTIKY emibpaon tng
EKTIALOEUTIKY POUTIOTIKY KOl | KATAPTIONG TWV EKMALSEUTIKWY OTNV  LKAVOTNTA KAl TNV
0 STEM outomemnoibnon  Toug¢ va  TPAYHOTOTOOUV  EKTIOLSEUTLKA
pourotikr] . Ot peAhovtikol aokalot Stakpivovral emiong ylo tThv
laitepa BeTik] TOUC OTACH QMEVAVTIL OTNV  EKMOLOEUTIKN
POUTIOTLKN, avayvwpilovtag tn OeTk enidpacn otnv avamtuén
Twv SefloTATwy TWV podnTwyv evw yvwpilouv ta eumodio mou

QVTLUETWTTI{OUV KaTA TNV Edapuoyn TNC.

Y€ auTh TN SLATPLPR, N POUIOTIKNA EEETATETAL WG EVA EKTIALOEUTIKO
epyaheio ou pmnopel va av€noet to evoladEpov Twy pabntwy Kot

VO EMNPEACEL TN OTACN TWV padntwv amnévavtl ota nedia STEM.
H eKTTALSEUTIKI POUTIOTIKI] WG
Alepeuvaral o BaBuog otov omoilo n gumAoOKA Twv padntwv oe
napayovtag  aAayng TG
EKTTALOEUTIKEG POUTIOTIKEG SpooTNPLOTNTEC €MNPEALEL T OTAON
OTAONG TWV HaBNTWY amévavtl
Toug amévavtt oto STEM. AsUtepov, SlepeuvnOnke n evacxoinon
oTLg ETULOTAMEG STEM:
TWV HoONTWY OTNV EKMALSEUTIKY) POUTOTIKA, WC TPOG TO KATA
0€LONOYNOELC YOVEWVY
noéoo Snuoupyel Kivntpa yla emayyeApatiky otadlodpopia oto

STEM. T tn Stepelivnon OUTWVY TWV EPWTNUATWY, avamtuxOnke

£Vl QVWVUPO EPEUVNTIKO epyaleio (epwtnuatoAdylo) ylo tn
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HUETPNON TWV TPOOTMTIKWY TWV YOVEWYV, TWV OMolwv Ta modld
CUMUETEXOUV OTA eKMOLOEUTIKA Tipoypaupata tng Akadnuiag
Poumotikg tou MNavemiotnuiou Makedoviag. ZUpdwva pe Ta
EUPNUATO TNG €PEUVAC, OL LABNTEG €XOUV BETIKN OTACH QTEVAVTL
oto STEM, avefdptnta amod tnv eVvaoXOAnon ToUG e T POUTIOTIKN.
H ouppetoxn Twv HaBNTWV oTa EKMALOEUTIKA TIPOYPAUMOTA
POUTIOTIKAC £XEL BETIKO OVTIKTUTIO OTN OTAGCH TOUC ATMEVAVTL OTO
STEM. Qot0600, N GUUUETOXN TWV HABNTWV OTN POUTOTIKH Sgv
umopel va BswpnBel o povog mapAyoviag mMoU CUUUETEXEL OTN
Slapopdwaon otdoswv. H EKMALSEUTLKI POUTTOTIKI UITOPEL vaL Elvat
£Vag ONUOVTLKOG Tapayovtag, Oedopévou OTL Ol EMIAOYEG
otadlodpopiag STEM Kal n OUUUETOXN TwWV HaBOnTtwv o€
SpaotnplotnTeg autoU tou £idoug emnpedlel TOV EMOYYEALATIKO

TOUC POCOVATOALOUO.

Mépa amo ta odéAn NG EKMALSeUTIKAG POUMOTIKAC OTNn
To €pyo NG eKMOLSEUTIKNG
S16aokalia, e€l00U GNUAVTLKEG ival oL BETIKECG TNE EMMTTWOELG OTO
POUTTOTLKAG wg pHéco
oLUVALOONUOTIKO KAl KOWWVLKO eminedo twv padntwv. Méoa ot
UTIOOTAPLENG NG KOLWNG
OUTO TO YeVvIKO Bewpntikd mAaiclo, n mopolod EPEUVNTIKA
ekmaldeutikng  Stadikaolog
epyooia emikevtpwbnke oto TWE N EKMALlSEUTIK) PoumoTtiki
600 SladopeTikwv Tafewv ot
umopel va. cupBalel otnv and kool Sidackolia Tou yvwoTtikol
€va ULKPO oXOAElo.
pHabnuatog Twv MaBnuatikwy o £va UKPO OXOAELO.

AOYW TNG TEPLOPLOUEVNG OUUUETOXNAG TWV YUVOLKWY O€ KAASOUG
OTIOUSWV KOL ETIXELPOEWVY TIOU OXETITOVTAL HE TO ETLOTNOVLKA

nedia tng Duoikig, Twv Mabnuatikwy, Tng Texvoloylag Kat g
Atepelvnon twv avtAPewyv
Mnyxovikng, To evlladépov yia tn Stepelivnon tou GUAOU Kot TOU
TWV EKMOSEUTIKWY ylat TO
STEM £xeL au€nOel évtova TI¢ TeAeuTaieg SeKOETIEC. IKOTIOG TNG
¢$UAO KoL to STEM
napovoag epyacioc eival pla diepedivnon tne oxéong ¢puAov ko

STEM, sotialovtog otov poAo tng ekmaibeuong KoL To

oUYKeKplpéva otov Sdaokalo/ekmadeutr). H mapouoa HeALTn
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AoUOV aoXOA£(TOL UE TOUG EKMOUSEUTIKOUG TNG MPWTORAOULOG
eknaidsvuong dlepeuvwvtag TIC avitANPELS TOUC Kal To eninedo
ocuveldntonoinong toug os Sladopa BEpata mou MPoKUTITOUV Ao
To ¢UAO Kot to STEM. MapdAAnAa pe tn Stadikacia Stepevnong,
oUTN N epyooia oToxeUEL v EVNUEPWOEL TOUC EKTTALSEUTLKOUG YL
oauta Ta  Ofuata  péow NG  TPOPOANC  HLOC  OELPAG
OTITIKOOKOUOTIKWY adnyncswv (Bivieo), Twv onoilwv otdxog sival
VO EUMTAOUTIOOUV TO HUAAO TWV CUUUETEXOVIWY, VO TOUG KAVOUV
VO OUVELONTOTIOLIO0UV OPLOPEVEG OTEPEOTUTIEG AVTIANPELG TToU
£€xouv yla ta ¢puAa (av umapyouv) kat va to avatpéPouv. Ot
Sladkaoieg 000 ™g £peuvoC 000 Kol ™me
svnUEPWONG/suaodnTomoinong Twv  EKTTASEUTIKWV  £yLvov
xpnolgormotwvtog Tto  (6lo  peBodoloylkd  epyaleio  mou
TIPOCAPUOCTNKE YL Vo KOAUWEL TIG CUYKEKPLUEVEG QVAYKEG QUTNAC

NG €pEUVaG.

Nivakag 2.2.3.3 MeTanTuXLaKES SLatpLBEG oXeTIKEG e To STEM, Etog 2020

TitAog Z0vtoun ntepiAnyn

IKOTOC TNG €peuvag NTav va €EETACEL TNV KATAVONON TOU
Ae€\oylou NG PUOLKAG amo PaBONTEG e ELOIKEG LOBNOLAKEG
SUOKOALEC KOl TOUG TUTILKA OVATMTUCCOMEVOUG CUMUOONTEG
Katavonon Ttou Aegflhoyiou TnG | Toug. Ma To OKOMO aUTO, EEETACTNKE N LKAVOTNTA 85 padntwv
dUOIKNAG amd HaBNTEC Pe €LOKEG | He kal 35 pabntwv xwpig elbkEG padnotakég SUGKOALEG TNG
pobnolakég SuokoAieg kal toug [ B' Aukeiou kat ouykpiBnke, a) va StokplBel n dlaitepn
TUTILKOUC OUVOUNALKOUC TOUG onpaoia twv Aé€swv mou epdavifovral os keipeva duotkng, B)
va avtikatootabolv ot Aé€elg ou spdavilovtal. o Kelpeva
duokng pe pio Aé€n mou Ba €xel akplpwg tnv idla onpacio

otn ¢uotk Kot y) yvwpllel TN onpacio autwv Twv Aé€swv,
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€KTOG TOU TAALOLOU TWV KELWEVWY GUOLKAG oTnNV KaBnuepvi
toucg xpnon. Ta amoteAéopata £6elfav OTL oL pabntég ue
el6IKEC paBnolakéc SUOKOAIEC uoTepoUV OTn yvWwon Tou
Ae€lloylou mou ypnoluomoleital oto oxoAlkd BiBAlo g
dUOLIKAG, 0 OXEON HE TOUC AVTLOTOLXOUC CUUMUABNTEG TOUG
TUTILKAG avamtuéng. Tovioav £T0L TV aVAYKN ylol JLo. oeLpd
SL0pBWTIKWV HETPWY 600V adopd tn HEBodo Sidaokaliag kot
TO AVOAUTLKO TIpOYpaAa oTtoudwy 0To Hadnua tng GUGCLKAG,
cupnepAapBavopévng TN eloaywyng tg Sidaokaliag Tou
Ag€lloyiou NG PUOLKAG KOL TNG EKMALOEUTIKACG TIOALTLKAC

STEM/STEAM.

Atlomoinon pOUTIOT  KOWWVLIKAG
opwyng oe pobiuata STEM:
edappoyn oto npoypappa STIMEY

O kUplog¢ otoxo¢ twv Social Assistance Robots eival n
KOWWVLIK oAAnAemibpacn HeTay avOpwmwyv Kol POUTOT.
TNV epyacio auth HeAETAONKAV OL OTACELG, OL ATOYELG KOIL OL
oUUNEPLPOPEG TWV HAONTWY AMEVAVTL OTLG EMLOTAMEG STEM
Kot To STIMEY mpLv kot LeTd tn S18aKTIkA mopEupaon Ue Tn
BonBeta tou poumot STIMEY. 1o mAaiolo auto, StepeuvnBnke
mola otaon €xouv oL padntég Nuuvaciou Kkat Aukeiou
amévavtl oto STEM kal tn poumotikr. e deltepo eminedo,
SlepeuvnBnke €dv PETA TNV EUMAOKA Twv padntwv os éva
HABnua pe Béua STEM XpnOLUOTIOLWVTOCG TOV POUITOTLKO
BonBd STIMEY, evioxUeL TIG OTAOCELS, TIG AMOWPELS KOl TLG
CUUTEPLPOPEG TWV MOONTWY ATMEVAVTL OTIG EMLOTAUEG STEM

ko to STIMEY.

Mpokelévou va  SOKIMOOTOUV QUTA TA  EPEUVNTIKA
£PWTNHATA, avamtuxBnke éva avwvupo gpyaleio pETpnong
(epwTnUATOAOYLO) TWV aMOYPewV TWV pHadntwyv. S0ubwvo Ue
TO AmoTeEAETpATA TG EPEUVAG, OL LaBnTEg elxav BeTikn amon
yla To STEM kot to STIMEY TipLv Kat PeTd T Spactnplotnta.

Entiong, oL paBntég £€6eav moAl BeTIk oTACN AMévavtl oTo
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STEM kot to STIMEY mpv kal PeETA Tn Spactnplotnta Kal
TPAYUATL LETA TN Spa0TNPELOTNTA N OTAGCH TOUG QTTEVAVTL OTO
STEM kot to STIMEY éylve akopa 1o Betikr kabwg cuvnbwg
Bewpolv otLTOo TILo SUOKOAO pAdnua yL' autolg Ba ywvotay mio
evlladEpov Kal TLo €UKOAO. VO KOTAVONOGOUV €MIONG OTL TO
POUMOT Ba TOUC TOPAKIWVOUOE OKOUN TIEPLOCOTEPO VA

UEAETAOOUV QUTO TO BEpa oTo HEAAOV.

H napoloa pehétn eetalel Ta amoteAéopata g enidpacng
HLOG epyaoiog mou ékavav podntég tng E' kat IT' tagng tou
AnpotikoV ZxoAeiov pe tn xprion Texvohoyiag Tplodlaotatng
EktUmwong otn yvwon TEPLEXOUEVOU, TO AYXOC Kal TO
evbladépov TOUC yla TG UOLKEG EMLOTAMEG KAl TNV
npooéyylon  StbaokaAlag Twv  PUOLKWV  ETLOTAMWV.
Tautdxpovo Ta CUYKPIVEL PE Ta avtioTola amoteAéopata
pabntwv mou S6axbnkav cUpdwva pe TO BLO pOVTEAD
S6aokaAiog. OL paBnTéc TOU GUMUETEIYOV OTNV £peuva
H enidpaon t™¢ xpnong tng | Stddxtnkav tnv €vvola tng TpLBRG Kol Toug TapAyovVTEG amo
texvoloyiag 3D Printing otn yvwon | toug omoioug emnpedletol  amod TNV EMOKOSOUNTLIKNA
TIEPLEXOUEVOU, TO QGYXOC KOL TO | TPOCEyyLlon. XpnoLwlomolOnke epwTNUATOAOYLO OE TEGOEPILS
evlladépov Twv pabntwy yla tig | Bepatikéc evotnteg, mou adopovucav Ta  SnuoypadLkd
Quotkeg Emotrpeg otolxela, Tn yvwon TMEPLEXOMEVOU KOLL TLG OTAOELG OUTTEVAVTL OTLG
Quowkég Emotueg. H épsuva  amokoAUmtel TN Betikn
enidpaon tng 3D eKTUMWONG OTNV €VVOLOAOYLKN Katavonoh
Kal eKMAOnon tng €vvolag tng duvapng Tng TEWPBNAG Kal Twv
TLAPOAYOVTWY QATIO TOUG OTIOLoUG eMnpedletal Kot erPePalwvel
OTL N texvoloyia 3D ekTUMWOoNG UNopel va xpnotomnotnOet wg
£va Loxupod ekmadeutiko gpyaleio STEM mou unootnpilel tn
puabnon kot dnuloupykotnta. ‘Ocov adopd To EMOTNUOVIKO
evlladépov Twv pOONTWV Vi TIC PUOLKEC ETILOTHMEG

Slamotwvetal OtL §gv eMNPeAleTOL EVW MOPATNPELTOL OETIKA

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
2eAida 157 amno 268



Co-funded by
the European Union

enidpaaon TN SI6AKTIKAG MApEUBACNG OTO AyXOG TWV LadnTwy

yla T Quolkég Emotnuec.

IxeSLAOUOG Kol vAoroinon
SLOOKTIKNG EPEVVNTLKAG
napéufaocng HE  TPWTOTUTA
dUMa  epyaciag Quowkng E'

Anpotikol oe ouvduaopo e

EKTIALSEUTIKN POUTIOTIKNA

H mapoloa SumAwpatikny epyaocia ekmovnOnke oto mAaiclo

TOoU Smoudwv  TOU

Metamntuylakol  MpoypaupaToc

Maveruotnuiov  MNelpatwg titho:  «E-Learning». H

ue
napéupoaon npayuotonolndnke oe SnUoOcLo AnUoTIKO 2xoAsio
¢ ABrvag pe t ouppetoxn 16 padntwv tng E' taéng . O
KUPLOG OTOXOC QUTAG TNG €PEuvag eival va oxedlaoesl, va
epapudoel kal va aflodoynoel pa SeakTikn mapEuBaacn yLo
™ @uowkn pe Xprion EKMOLOEUTIKAG POUIOTIKAG Kol
TIPOYPOAUHUATIOMOU yla TIG €vvoleg tng Taxvtntac, tng loxvog,
™¢ Mdalag, tou Bapoug kat tng TpBng. Ma to Adyo auto
oxedlaotnkayv técoepa mpwtotuna ¢pUAAa epyaciag ol udwva
HE TNV SlEpeuvnTIKA emlotnuovik péBodo, STEM, PBL kat
CUVEPYOTIKN Hadnon. KiplLog epeuvnTikdC oTOXOC eival n
enidpaon TG EKMALSEVUTIKIG POUTIOTIKNG O CUVEUAOUO E TNV
TUTIKA ekmaideuon otnv anddoon twv pabntwv oto padbnua
¢ ODUOLKAG KAl Ot CUVALCONUATA TOUC yla QUTH TNV
napéppaon. Eva deutepeliov elval o mapdyovtog tou GpUAou
oTIg emdooelg Twy padntwy otn Ouotkn. Ta amoteAéouata
™G €peuvag dev €6el€av ONUAVTIKY oTaTLoTK Sladopd
HETAEL TWV LaONOLAKWY AMOTEAECUATWY TNG OLAdAC EAEYYOU
KOl TwV HAONOLOKWY  ONMOTEAECUATWY TNG  OpAdOC
napéppaonc. EmumAéov, eV UTAPXE ONUOVTLKI) OTOTLOTIKN
Sladopd petalV twv duo dpuAwv. Qotdoo, Ta cuvalsdnuata
TWV HadNTwv yla autrh tThv mopéufacn nTav xapd Kot

evBouolaouog.

JUVKPLTIKN HEAETN TN OpoUGLOC

™mg aoTpovopiag ota

YKOTOC AUTAC TNG HeAETNC eival va Ste€ayxBel pLor cuykpLTIKA

ovaAuon peTtafl TwV MPOYPAUUATWY oroudwv Twv QUOKWY
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mpoypappata  omoudwv NG | Emotnuwy yla to SnUOTIKG oXoAeio oamo 17 YWwpPEG
npwtoBabutag ekmaibevong 17 | (oupnephapfavopévwv  xwpwv omd 5  SladopeTIKEG
XWPWV amo 5 nrneipoug NMelpoug) OXETIKA Ue TO HABNUa TG aotpovopiag . H peAétn
ETUKEVTPWVETAL a) otn Sour (o€ Mmoo pAabnua Kal g ToLo
B£pa meplapPadvetal n aoctpovopia), ) oto mAaiolo (moleg
£€VvoleC Kol dalvopeva gloayovtal ol HobnTtég Kal o mola
OXOALKG €1n), Y) oTtoug MaBnolakolG oToXoug Kal & ) Tig
Spaoctnplotnteg mou BonBolv otnv mpoogyylon toug. Ocov
adopd tig SpaoctnpldtnTec, Ta anoteAéopata £6elfav OTL Ta
TIPOYPA AT OTIOUSWV TIEPLELYQV HLOL TTOWKIALOL SLOPOPETIKWV
TUnwv dpactnplotNTwy. Ol TIEPLOCOTEPEG QMO OUTEC NTAV
OMASLKEG SpaOTNPLOTNTEG TTOU AmaltoloaV T GUVEPYATia Twv
poOntwv kot cuvdEovtay pe to STEM. TEANoG, oL MEPLOGOTEPES
Atav SpaotnplotnTeG XapnAoL poUmoAoyLoUoU, TTPAY LA TTOU
onuaivel OtL n S8aoKaAla TNG AOTPOVOUIOG OTO SNUOTLKO

oXoAeio Sev elval OLKOVOULKA QmaLtnTIKA

Y€ auTh TN HEALTN oulnTouvTal Ta KUPLO XOPAKTNPLOTIKA TNG
EKTTALOEUTIKAG POUTOTIKNAG KOl TNG eKmaidesuong STEM.
Mapouoiaovtal kat avoAvovtol Olddopeg TAATHOPUEC
EKTTALSEUTIKAG POUTIOTIKNAG KOL CUYKEKPLUEVA N TAatdOpua

Arduino n omola, av kot &ev elval adlepwpévn o€
Atlormoinon  tng  mMAatdopuag
EKTIALSEUTIKOUG OKOTIOUG, £XEL ONLLAVTLKA TTAEOVEKTI LOTA TNV
Arduino otnv ekmaildevon:
eknaidevon. H OSwatppry mpoteivel tnv aflomoinon NG
IxebLaoM0G paBnolakwy
mAatdoppag Arduino yla TNV €loaywyn TNG eKMOULSEUTLKAG
Spaoctnpotitwv Me Pdaon TO
POUTOTIKAG OTnv  mpwtofaduia kot  dsutepofada
mAaiolo ECLIP
EKMAIOEUON. JUYKEKPLUEVO, TIPOTEIVETOL O OXESLACUOG

pHabnolakwyv SpactnplotTwy pe Baon to mAaiolo oxedlacpou
pnabnolakwv dpactnplotitwy ECLIP. H mpotaon mepthopBavel
TOV eUIMAOUTIONO Tou ECLIP pe ekmalSeuTIKA OTOLXELD, WOTE Va

umopel va edappootel oe SpaoTNPLOTNTEC EKTTALSEUTIKAG
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POUTIOTLKAG KoL va aflomolnBoulv evallakTikd meplBailovta
TIPOYPAUUATIOMOU Lo TOV IPOYPAUUATIONO Arduino, wote va
urnootnpilovtal SLaPoPETIKEG EKTIALOEUTIKEG KATAOTACELC. TO
mhaiolo tng Slatplprig  oxedlaotnkav TEVIE  OELPEG
pHaBnolokwy SpactnplOTATWV. Avo anod outa
xpnowgornownOnkav kat aflohoyndnkav oto TAALOLO TNG
«Adaktikng t¢ MAnpodopkng ». Ta amoteAéopata
OMOKAAUTITOUV OTL TO €UMAOUTIOMEVO TAaiowo ECLIP eivat
TMPAYHOTL KATGAANAO yla TO OXedlaopo pobnolakwv
SpaotnplotAtwy mou cuvdualouv B£paTa POUTTOTIKAG Kol
TIPOYPOAUUOATIOMOU KOl OUPBAAAEL OTNV  €MOLKOSOUNTLKN

QIoOKTNOoN VEAC YVWon .

Jto mAaiolo tNg SdackaAiag Tou pabnupatogc  TNG
MAnpodopLIKAG, OL EKTTALSEUTIKOL, EKTOC OTTO TLG EKTTOLOEUTIKEG
LS AYWYLKEC TIPOaeyyioeLg TIou edappudlouy, XpnoLonolouV
Kol Kat@AAnAa epyadeio Aoylopikol Kot UALKOU. Mia TtoAAG
UTIOOXOMEVN OUOKeUn umoAoylotr sival to Raspberry Pi.
AeSopEVWV TWV HEYAAWV SUVOTOTATWY TOU 0TV ekmaidsuon,
OKOTIOC AUTAC TNG MEALTNC €lval va SLEPEUVNCEL TN XPHON TWV
edappoywv Raspberry Pi otnv td€n, kabwg kat va aflohoynost
To Raspberry Pi otnv Eknaibeuon: | tTn oupPfoAn) autwv Ttwv edappoywv otn  Uoabnolakn
Mua BiBAloypadikn Avaockomnnon | diadikaocia. Ta eupripota tng HeAETNg Seixvouv OTL oL
edappoyéc Raspberry Pi xpnolpomoloUvtal Kupiwg oth
SdaokaAia tng EmotAung Twv YmoAoylotwyv. Qotoco, To RPi
umopel  emiong va  xpnowomownBsl  oto  mAaiclo
SlETUOTNUOVIKWV Tipooeyyioswv SibaokaAiag, omwe to STEM.
H evowpdtwon tou RPi otn Stdackaiia £XEL XPNOLLOTOLAOEL
KUPLwE TN HEBO0SO TNC POUTTOTIKAG, EVW £POpUOTETAL KUPILWE
otn SegutepoPaBpa eknaidsvon. Ta oxoAa mou 566nkav

TO00 amod padntég 6oo kat and KoOnynTéG MOV CUMMETEXOV
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o€ padnuarta mou xpnotuonoinoav tnv mhatdopua Raspberry

Pi Atav moAu Betikad.

Nivakag 2.2.3.4 MeTanTuXLOKES EpYaoieg oXeTIKEG e STEM, Etog 2021

TitAog

Z0vtoun nepiAnyn

Aflomoinon tou pounoT Kowwvikng
BonBeLag tou Npoypappoatog STIMEY
Kot ™G Awadiktuakng MAatdopuag

Mpoypdupatog STIMEY vy 1
S6aokalia pabnuatwv
ootpovouiag

Jto mAaiolo autig TG £peuvag, S16axbnke éva pabnua

OOTPOVOMIOG  XPNOLMOTIOWVTAE TO  POMMOT  TOU
npoypappatog STIMEY «KowwvikéG EMLOTAMEG» Kal TV
mAatdoppa tou npoypappatog STIMEY o€ pobntég tng 6ng
dnuotikol. H mapéuBaon oxedldotnke yo  vo
OVTIKATAOTAOEL TN ddaokaAia amo puolkd mMPOowmo, Tov
Sddokalo, pe tnv &€ amootdoewg ekmaidevon, n omoia
nipaypatonoldnke €€ ohokAnpou amd to poumnot STIMEY
KalL e TNV mopAAANAn xpron tng SLadIKTUOKAC TAATPOPUAG
STIMEY, mpokelpuévou va mpaypatomnotnBsi pio g Babog
mapaTnNPENTIKA oavaAuon twv pobntwv. Yuxoypadia, pe
£éudaon ota cuvalednuata, TIC AVILOPAOELS, TIG EKPPATELS
KOL TIG OTAOELG TOUG QMEVAVTL OE AUTH TN Ve SLOAKTLKNA
eunepia, tov Pabuo Séopevong otn Stadlkaocia kat Tn

ouvepyoaoia HeTAEY TwV PEAWV.

ASackoAla Kalplkwy $alvopevwy

oTa PWTA XPOVLA TOU SNUOTIKOU HE

dndLakeg ebapuoyeg

MpayuatomowiOnke Wl PEAETN pe elkool  8xpovoug
HaOnTéG e otoxo va BondnosL Ta matdLld va Kotovorjoouv
TO KOLPLKA PALVOUEVA , TA LETEWPOAOYLKA CUUBOAC KL TLG
nipoPAEPelg, kabwg kot vo ocuppBdAlouv otn Paocikn
ETLOTNUOVLIKN Ttaldelol OXETIKA PE TN peTEwpoAoyio. Ta
KUPLO EPEUVNTIKA EPWTALOTO TAV: O) TTOLA TIPETIEL VAL Elvall

TA XOPAKTNPLOTIKA ULOG OEPAS SpacTnploTATWY yla Tn
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SL6aokaAia Tou Kalpou oto mAaiolo Tng eknaidevong STEM;
B) mola ekmMALSEUTIKA  QATMOTEAEOHATA  TIPEMEL VA
avapévovtal  oamd TNV ehapuoyn  HAG  OELPAG
Spactnplotitwy yla tn Slbaokalia CXETIKA UE TOV KaAlpO
oto mAaiolo tng ekmaidevong STEM oe 8xpovoucg pabntég
™¢ npwtofadulag ekmaidevonc; Ta anoteAéopata and tnv
edappoyn frav moAl evBappuvtikd. Ta maldld katddepay
VaL XPNOLLOTIOL|C0UV KOL VA KATAVOCOUV TNV 0poAoyia Twv
KOLPLKWV PALVOUEVWY TIPOKELUEVOU VO amodacioouV WG
Ba  vtuBouv kol TL afecoudp OBa kouBoaAnoouv.
Mapatripnoav Tov KOlpO, KpATnoav apxeio HE TN
Bepuokpacia Kol GANQ KALPLKA XOPAKTNPLOTIKA, EMEAEEaV
TNV KATAAANAOTEPN OTOAN KOL QITELKOVIOOV TO KOLPLKA
dawvopeva ota oxedla toug. To Beebot-meteo cuvbualel
EKMOLOEUTIK)  POUTOTIKH,  ONMAO  TPOYPOUMOTIOUO,
LETEWPOAOYLKOUC XAPTEC Kal TPOPBAsPN KOLPOU Kol ELOAYEL
T Modld OoTNV ETMLOTNHOVIKN HEBOSO NG «SOKLUNG Kal
AdBoucg». Ta madd efolkewwbBnkav pe TN XpPnon
HLETEWPOAOYLKWV XAPTWV KOl KALPWKWY CUUPBOAwWY, evw oL
Suvopikot Pndlakol xapteg Ponbolv ta moadld va

KOTAVONGOUV TNV €EEALEN TWV KALPLKWV GOLVOUEVWV.

e-STEEM: Zxedlaopog SLASIKTUAKWY
poOnuatwy Baolopévwv o€
SlepeuvnTIKN pabnon yla

S6aokalio ducIKWY EMLOTNUWY

JKOToOG NG mapoloag SUTAWHATIKAG €pyaciag nrav o
oxedlaopog  plag  Stadlktuokng  TAatdpopuag  Tou
nepAdppave pLo oelpd amno SpactnpLOTNTES TOU IPOAyoUuV
™ OlepeuvnTik pAabnon ywa tn pabnon twv PUoKWV
EmotnMwV Kol armeuBuvotav oe HabnTég TnG MEUTTNG Kol
€KTng Tafng tou Snuotikol oyxoAsiou. H ekmalSeuTikn
nipotaon pe titAo «e-STEEM» Baciotnke ot apxég tng
Sadiktuaknc pabnonc (e-), tng exmaidsuong STEM kal tng

Puxaywywkng ekmaidsvong (E). Baowkdg otoxog Nrtav n
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afloAdynon NG emidpacng autng TNG EKMALOEUTIKAG
TMPOTAONG OTa KivNTpa Twv Hadntwv, tnv TOVWOon Ttng
TiponyoUUEVNG yvwong, tn SleukoAuvon NG Labnolakng
Sladlkaolag, T CUCXETLON TNG TAPAYOUEVNC YVWONG UE
KOTAOTAOELS TNG KaBnuepwng {wng kot tTnv avénon tng
mbavotntag o padntig Ba avakaléosl TAnpodopleg

OXETIKA UE TO BEpaL.

MeAétn  twv  oMaywv  otnv

ermudpavela tng g He T XpNHon

JKOTOC TNG TapolooG OSUTAWUATIKAG epyaciag Atav n
Snuioupyla pLag oAokANPwHEVNG SOAKTLKAC MPATOONG YL
TO ANMOTIKO ZXOAELO OXETIKA UE TIG aAAyEC OTNV eMLdAVELN
™m¢ ng, Oféua mou meplthapBdavetal oto Mpoypappa
Sroubwv tng lNewypadiag . To éviovo evdladépov Twv
matdlwy yla To didotnua kot n 8€a tng Mg, omwc daivetat
arntd PYnAd, Snuioupysl KotAAAnAeg ouvbnkeg ya TV
EVOWPATWON Twv 8opudoplkwv elKOVWV otn StdaokaAia
Sladopwv pabnudatwy. Ot 60pudoPIKEG EIKOVEG elval o
KATaANAOTEPOG TIOPOG, TIPOKELUEVOU VO OUTTELKOVIOTOUV
oAAayEg tou cupBaivouy otnv emidavela tg 'ng, oL omolieg
-0 TOAAEG TtepUTTWOELG- Sev yivovtal avtAnmTeg amod To
£6adog. Tautoxpova, o oxedlaopog tne Sidaokaliag
Baoiletal otig apxég tng ekmaidevong STEM: moAamAd
MOOAUATO EVOWHATWVOVTIOL O Mlo eviaia SibaokaAia.
ErmutAéov , n edpappoyn TnG SI6AKTIKNAG mpotaong E6wae T
Sduvatotnta afloAdynong Kal TPOCAPHOYNG, TIPOKELUEVOU
va BeAtlwOel. To evlladépov TNG Epeuvag EMIKEVIPWONKE

KOlL OTN OTAON TWV EKMOLSGEUTLKWV YL TNV TPOTACH AUTH.

Sopudopkwv ELKOVWV: Mua
npotacn SbaokaAiag ywa TV
npwtoPaduLa eknaidevon

AdaokoAia Kol ekpadnon

poOnuatikwv otnv  mpwtofaduta

eknaidbevon oe meplarov CSCL

Autl n epyoocia Slepelvnoe edv n  SLETLOTNUOVIKN
npooéyylon Ba pmopolos va eival emwdeAig ywa ™

SdaokaAio kot tn pAOnon twv Manpatikwv otnv
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MEoW ™mg SLETULOTNOVLKNG

npoaoéyylong (STEM)

NpwtoBadpia ekmaidevon . JUYKEKPLUEVA, TO OEVAPLO
evopxnotpwOnke péow PBL (Problem Based Learning),
ouvbualovtdg to e tn otpatnywkn «6 Thinking Hats», ot
€val TeXVOAOYIKA umootnpllopevo meplBAaAlov, OMwE TO
Edmodo. lNa tnv eniteuén tng SLEMLOTNLOVIKNG TIPOCEYYLONG
dnuoupynbnke £va pabnolakd oevdplo, OTo Omolo
ETUXEPNONKE 0 ouVOUAOUOC TWV MaBNUOTIKWY MPE TO
padnua tng Muowkng . Ma tnv umootnpln autol Ttou
otoxou, mepimou 30 ekmolSEUOUEVOL CUUETEIXQV OTO
npoypappa €€ amootdoewg eknaidevong. Ano ta Sedopéva
TIoU CUAAEXBNKaV TTPOo£EKUE OTL N EKTTALOEUTLKA TTapEUPACN
TIOPOUCLACTNKOV TIPOTACELS YL

ATav  EMITUXAG Kol

TIEPOALTEPW EPELVAL.

‘Epeuva 8pdaong yla T HeALTN TNG
CUVEPYOTIKNG emiAuong
npoBAnudatwy otig MeptBaAAOVTIKEG
MeAéteg oTo ANMOTIKO ZXOAEl0 KOTA
TN SLAPKELA EKTAKTNG € ATIOOTACEWG
navénuiog

SibaokaAiag  Adyw

COovVID19

H ouvepyatikn emniAuvon mpoBAnudatwv (ZEM) sival pa ano
TIG Baolkeg 8€LOTNTEG TTOU AmALTOUVTAL OTNV £MOXN HaG. H
Tpéxouoa £peuva emixelpel va evioXUOEL TN GUVEPYATLKN
pHAabnon otnv €€ AMOOTACEWSG EKTTALOELON KAALEPYWVTAG
6e€lotnteg ouvepyatiknc emiluong mpoPAnudtwy ot
HoONTEG TNG A” TAENG TOU SdnpoTIKoU oxoAeiou oto mAaiolo
tou OlaBepatikol  padipatog tng MepBAAAOVTLIKAG
Eknaideuong . Mo Toug oKomoUg TNG EPEUVAG aVATTTUXONKE
ML ekmaldeutiky mopéppacn Spaoctnplotitwy STEAM,
Baocwopévn otn Mabnon Bdaocel MpoBAnudtwy, n omola
okohouBel Tic Swadkaole¢  ZEM.  E€etalel  tnv
guvalobntomnoinon otn cuvepyatikn enilucn MPoBANUATWY
KOLL TAUTOXPOVA SLEPEUVA TIG OTAOELG TWV LOBNTWVY OXETIKA
LE TN ouvepyaTiKn pnadnon oe dtadiktuakd meplBaliovra.
Autn n peAétn otoxeVel va evtoriost TBavoUg apAayovTEeG
Tou emnpedlouv TN Xpron twv deflotAtwy 2EN otn otdon

TWV HaONTWV amévavtl oTn CUVEPYATLKA pAbnon oto

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY

YeAida 164 amnod 268




Co-funded by

the European Union

(&

=

Green

neplBallov  tng mAatdopuag WebEx Meetings mou
xpnowgorowtiOnke  ywa TtV vAomoinocn  tng.  Ta
OTTOTEAEOUATO, OTIWE TIPOEKU AV ATIO EPWTNHOTOAOYLA KO
a€lohoynoelg, emiPBefatwvouv tn BeTikn enibpacn authg TG
EKTIAUOEUTIKNG EUMELpiaG oTnV emiyvwaon tng ZEN kat otnv
eudavion ouunepldopwy KOWWVIKWV SeELOTATWY OTOUG
HOONTEG ekelvn TtV gmoyn. Tautoxpova, T EUPAUATO TNG
€peuvag dev €6elav cuoxetion PeTafl TG emiyvwong tng
JEM kol Twv BOeTlkwv OTACEWV Twv pHadntwv, ald
mapatnNPNOnKe onNUAVTIK OETIKA CUCYXETION UETOED TwV
BETIKWY OTACEWV KOl TWV OLOCTACEWV TWV KOLVWVLIKWV
deflotntwy ZEN (Zuppetoxn, Ouia pe MpoortTikh Kal

Kowwvikn PUBULON).

AlaBepatikd poviého SdaokaAiog
STEM: ZxebSloopdG Kal ovamrtuén
EKTIALSEUTIKOU UALKOU HE Xpron tng

mAatdoppag Arduino.

H mapoloa epyoacia TPOTElVEL HlA OEWPA TECCAPWV
gpyaotnpiwv ylo padntég yupvaciov nmouv spopuolouvv to
povtého  SidaokoAiag  STEM. Me  adopurp TV
Tipayatomnoinon LETPNOEWV yla Sladopetika
atpoodalpIKA PLeYEDN, 0 EKMALSEUTIKOG €XEL TN SuvaTtoTtnTa
va ouvdudoel otolyeior amd SLadOpPETIKA EMLOTNUOVIKA
niedla yla TNV emitevén Twv EKMALSEUTIKWY OTOXWV KOl va
ELOAYEL  €VAANOKTIKEG  TeEXVIKEG  OldackoAlag  otnv
ekmaldevTiky Sadikaoia. OL padntég Sleuplvouv TIG
O€€LOTNTEC TOUC, AMOKTOUV VEEG YVWOELS, AVAKOAOUV TIOALEG
Kal Tig epapuolouv otnv mpagn. Kataokeualouv, KAvVOuv
METPNOEL;, €AEYXOUV TA QMOTEAECUOTA KoL AUvVouv
npoBARUata. Xpnowuomololv paBnuatikd (cuvaptroElc,
Swaypappata, kAm) yw vo oflomoljoouv  Ssdouéva
aLoONTHPWV KA VAL T CUCXETICOULV LLE TOV TIPOYPOUUATIOUO
NG ouokeung. Epyovtal os emadn HeE alodOnTtipeg Kot

nAsktpovika efoptipata, ypadouv kwdika, afloloyouv
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6ebopéva  kal xpnolwwomowovv TO loT ywa vo To

TIAPOUCLACOUV. AVamTUooouV EMOLBNOELS KAl oXNUoti{ouv
OTAOEL 0 BEpota TMou oXeTilovtol PE TNV TEXVOAOYLKNA
np0o0do, TNV KAlpatikn aAlayn K.Am. H mlatdoppa Arduino
XPNOWOMONONKE  yla TNV  KATAOKEUN

KoL Tov

TIPOYPOUUATIONO TNG CUCKEUNG.

Mpaktopeg tou  NeplBdarlovtog
gvavtiov Z0yxpovwv Tepdtwv: Mua
Exmawdevtikny MNapéppoon ywa tnv
Mpootacio tou NeptBAANOVTOG e TN
xpnon Unolakwv mavidiwy Kot
STEM  Education

yla  pabnteg

SeutepoBabulag eknaibsuvong

Auth n epyaocia avallel tn Blounxovia tng pabnong He
Baon 10 Yndlakd maxvidlt kat Tt ouPPBOoAn TNG otV

NpwtoBadpa Eknaidsuon, OUYKEKPLUEVQL otnv

NepBaArovtikn Eknaidsuon. Mapouvotalovral PEAETEG, Ol
omoieg efetalouv TN xprion tou malvidiol Minecraft
Education Edition yla tnv etocaywyr] Twv padntwv oto STEM
Education kot Ta omoteAéopata AUTWV TwWV HeAeTwv. H

EKTIALOEVTIK  TlapEéuPacn mapoucolaletal péco  omod

OVOAUTIK Ttapoudiacn twv PBnudtwv ulomoinong. Ta

amoteAéopata anmd T  aflodoynoslg  avaAvovral,

kataypddovral Kol Tmapouctdlovtal. H mapouciaon

vloroleital péow Slaypapupdtwyv aAld Kol «xapoKa-
EVIOXUTH YVWONG» OTOV OTOL0 ONUELWVOVTOL Ol OWOTEG
OTaAVTAOELG, Ttou Sivovtal amnod toug pabntég ava otadto. To
televtaio pPEpog TNG epyaociag adopd ta CUUMEPACUOTA

mou  datunwbnkav oMo TG HUETPNOEL  TOU

Tipaypatonowinkayv  kKal  kataypddenkav, Koabwg Kol

oKEPELG KOl LOEEG ylo UEANOVTIKEG ETEKTACELG QUTNG TNG

EKTIALOEVUTIKAG MApEUPAONG.

Nivakag 2.2.3.5 MeTANTUXLOKEG EpYACie OXETIKEG e To STEM, Etog 2022

TitAog

Z0vtoun nepidnyn
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To EpWTAMATO QUTAC TNC LEAETNG ATOV TA EEAC:

e MNoleg paBnUaTIKEG S€ELOTNTEC AVATTUCOOUV Ta TTALOLA PE

™ Sidaokalio STEM;

e Mola eival ta odEAN ylo TIC LaBNUATIKEG SeELOTNTEC TWV

TaLdLwV Héow tng StdaokaAiog STEM;

H enidpaon Ttou STEM ota | Mpoteivetal éva povtého SidaoKkaiiog Twv LAONHATIKWVY O
podnuatikd  otnv  mpooyoAwkn | maudid mpooxoAknig nAwkiag (4-6), cupnepthapBavopévng
exmaidevon ™G eknaidsuong STEM. To OUYKEKPLUEVO HOVTIEAO
SbaokaAiog £xel otoxo va S18agel toug aplbuoug 1-5 ota
madld Tou vamaywyeiou. O kUPLOG 0TOXOG ATAV TOGO N
avayvwplon aplOpuwy 000 Kal n MoocOoTIKN avtiotoixion. H
Si8aokaiia Baoiletal kupiwg oe Spaotnplotnteg STEM kat
otnv avamtuén S6efloTNTwV TPOYPOUHUATIONOU  POTTOT

XPNOLUOTIOLWVTOG To Bee—Bot.

H mopoloa Olatplfry emibuwkel va  SleEpeUVAOEL TIg
SuvoToTNTEC YylOL TILO  CUOTNUATIKA  edapuoyrn TG
eknaldevong STEM ota emayyeApatikd Avkeia . Mo
OUYKeEKpLUEVa, efetalel mole¢ elvol oL  amopoitnTeg
npolmnoBéoelg, UALKOTEXVLKN Kol empdpdwon
EKTIALOEUTIKWY,  TIPOKEWMEVOU  va  OleukoAuvBel
H peBodohoyia STEM otnv TeEXVLKNA-
eknaidbevon STEM otoug Suadopoug Topel Tou
eMayyeAaTIKn eknaidsuon
enayyeApatikol Aukeiou, mpoteivel alayEg Tou TIPEMEL va
yivouv ywa va katoaotel Suvat n  ulomoilnon Tng,
nmapouctdlel  TO  €pyaAsia  TOU  MMOpPoOUV  va
XPNOLUOTIOL 00UV Ol EKTIALSEUTIKOL YLl v dnuLoupynote

poBnuata STEM kaBwg kot €va oAOKANPwUEVO OXESLO

poonuatog STEM.
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Poumotikn Kol TeEXVOAOYieg
mAnpodoplwv otnv  eknaideuon:
Alepebvnon  t™¢ otdong  Twv
EKTALSEUTIKWY  ylad TN Xpnon

KOLVWVLKWV POUTIOT OTNV TALN.

H mapouoa €pguva oToxeVEL VoL LEAETHOEL TNV EMISpACN TNG

EKTIALOEVUTIKAG  POUMOTIKAG otnv  EAAGSa. Ewdkotepa,
Slepeuvwvtal ol anmoPel;  Twv  EvSOUMNPECLAKWV
EKTIOLSEUTIKWY YLl TNV  EKMOLSEUTIKA)  POMIOTIKN.

Evtomnifovrtat mbava {nTApata, avaykeg Kot TpofAnpata, to
omoila cUUPWVA PE TOUC EKMALSEVUTIKOUG TIPOKUTITOUV Ao
TNV €loaywyr TG POUTOTIKAG KAl TNG TTANPOodOPLKAG OTNV
ekmaldevtiky Stabdikacio. Ta cupmepdopato Unopolv va
XpnotwomnotnBolv yla TV TPOTACH OTPATNYLKWY  Kal
pebodwy, Ye OTOXO TNV €vioyuon TNG EVOWMUATWONG TNG
TANPodOPLKAG  Kall POUTTIOTLKAG SL80KTLKA

me otn

Swadkaoia.

Edapuoyn tng SidaokaAiog STEAM

otnv  EM\ada: Awepedvnon twv

ovVTIANPEWV TWV EKTTALSEUTIKWV

Jtnv mapoloa £peuva SlepeuvnBNKav oL OTACELS Kal Ol
oVTANPELS TWV eKMOLSEUTIKWY OXETIKA pe Bépata STEM,
KaBw¢ kol ol tpomol edappoyng toug. MNa tn cuAdoyn
Sebopévwv Xpnolpomnotntnke £PWTNUATOAGYLO,
TIPOKELUEVOU val €€€TAOTOUV OL OVTIANWPELG KOL OL TIPAKTIKEG
STEM evboUTNpECLOKWY

ekmaldevong Twv

™g
EKTIALSEUTIKWY. Ta OMOTEALCHATO QUTAC TNG HEAELTNG
aroKAAU v OTL OL EKTTALSEUTIKOL YeVIKA Selxvouv BeTIKEC
avtiAnPeLg yla to STEAM, evw 6oov adopd tv edapuoyn
TOUG €TUAEYOUV OLETILOTNOVIKEG TIPOCEYYLOELS, WOTE Vva

EUMAEKOUV TTOAAG BEpaTa TaUTOXPOVA.

EtowuétnTa Exmadeutikwv
MpwtoPaduioc kot AsutepoPaduioag
Edappoyn

Exnaidevong yla

Apaotnplotitwy STEM: [vwoTtiki

Kol ZuvaloOnuatikn Atdotaon

JKomodG NG Mmapouoag epyaciag eival n Slepevvnon tou
ETUMESOU ETOLUOTNTAG TWV EKTIALSEUTIKWY otnv EAAGSa, yia

v edappoyn TNC ekmaidbsuong STEM. H £peuva

nipaypatonotOnke SLASIKTUOKA HE TN Ouppetoxn 494

eKTIALOEVTIKWY  amd  OAn tnv  EMGda, avefoptitwg

eldikotnroc. Ta supnuata €6slfav OtL oL ekmoatdeutikol
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€xouv BeTIkn otaon Kal ival adoolwpévol otnv epopuoyn
™N¢ Habnong nou Baoiletal oto STEM. Qotoco, daivetal va
elval Alyotepo ouvaloBnUATIKA TIPOETOLUOOUEVOL KAl OF
peyadho PBaBud viwbouv ot Sev  elval  apKETA
anoteAeopatikol otn SidaokaAio autng tng pebodoloyiag
otnv Ttagn. EmumAéoy, ta dnuoypadlkd XOpoKTNPLOTKA TWV
OUUUETEXOVTWYV emnpedlouv og peydlo Babuo tn otdon Kot

TNV €TOLUOTNTA TOUG amévavtl oto STEM.

H éudaon rmou 660nke otnv av&non tou evilad£povtog Kal
OTO KLVNTPO TNCG EUMAOKAG TWV HaBNTwWwv anmoTéAedes Evauoua
yLOL TN XPron TNG CUYKEKPLUEVNC LEBOSOU O0TNV MPOGYOALKA
eknaidsuon, ylo va napatnpnBel abénon r 0xL, otnv evepyo
CUMMETOXN TWV vAmlaywyeiwv oto AvaAutikd Mpoypappa
Smoudwv Tou Nnmoywyeiou. Ta pabApota Ttou
TIPOYPAUUATOC oToudwv Tpomnononkayv N
AUEnon NG evepyoU GUMUETOXNG
ovTKotaotadnkav pe oxedla pabnudatwyv mou Baocilovral
TWV TSV TIPOOYXOALKNG NALKLAG
oto STE(A)M yLa va evtomiotoUV oL SLadpopEC 0T CUULETOXN
OTO TIPOYPAUUO CTIOUSWV HEOW TNG
otnv  taén. Ta amoteAéopata TNG €psuvag  NTav
npoogyylong XTE(A)M
evBappuvtikd KabBwg umApée oauénuévn N OOTIUN
CUHMETOXN TwV pabntwy, Xwplig va mopouotaletol peiwon
NG OUMUETOXNAC otn  pobnotakn Swadikacio. Onwg
npoékue, n pebodoloyia STE(A)M eixe Betikny enidpaon
OTOUG MLKPOUC HaBNTEC Kol pmopel va oUPBAAeL otnv
evBappuvan, TNV MopaKivnon Kol TN CUUMETOXN TOUG OTO

KaBnUePLVO MpoypapaL.

O KUPLOG OKOTOC QUTNG TNG MEALTNC ATav va e€TAOEL TO
H otdon Ttou  ekmatbeutikol
eMiMed0 TNG OTAONG TWV EKTOUSEVUTIKWV SgutepofaOpLog
oéEvVavTL oto STEM otn
eknaidsvong anévovtl otnv epoppoyn tou STEM otnv taén.
SeutepoBaduia exmaibsuon
EmutAéov, avackomnOnkav Ta gUPAUATA TIPONYOUUEVWY

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
2eAida 169 amno 268



Co-funded by
the European

y '\?};
\ (

,{»zkt—::’f’/' >

Union Craan
areen

- !

OXETIKWV EPEVVNTLKWV LEAETWV TIPOKELUEVOU va BonBricouv
otnv avaluon tng tpExoucag PeAETnG. Ta amoteAéopata
€6ellav plo  blaitepa BeTikr] otaon amévavil otnv
eknaidevon STEM. MapoAa autd, ol eknmatdeutikol dpaivetal
va avnouyoUv yla thv edappoyr tou mAatciov otnv taln,
Selyvovtag mpoBupol va OCUPPETACXOUV OE  OXETIKA
OEULVAPLA. JUVOALKA, TO EUPAMOTA QUTAC TNG MEAELTNG
ouvadouv He ta eupnuata tng Stebvouc BLBAloypadiag kat
OVOUEVETAL VO EVOLOONTOMOLCOUV TIC APUOSLEG UTINPECLEC

Tou Yrnoupyeiou Mawdeiag kot OpNOKEUUATWV.

O poAog Twv Pndlakwv epappoywv
0T YVWON TOU TIEPLEXOUEVOU TWV

pobntwv mou avtihappavovtol tov

£0UTO TOUG and  TuAuata
Emotnuwy, Texvoloylog,
Mnxovikwv  kat  Mabnuotkwyv

(STEM) kat tng automnenoibnong yla

TNV anaoxoAnon

H napoloa SUTAWPATLKA Epy0Oia LEAETA TOV OVTIKTUTIO TWV
Pnodlakwv epoappoywv o 2  PBaclkolG TOMEIG, TNV
oautoavtiAnyn tou TEPLlEXOUEVOU TwV HOLTNTWV OTOUG
Topelg TNG EmotuNg, tng Texvoloyiog, TNG MnYavikng Kot
Twv Mabnuatikwy, KabBwg Kol TV EUMLOTOCUVN TOUC WG
T(POC TNV OMACXOANCLUOTNTA TouC. Ta KUPLA AmoTEALECUATOL
Selyvouv OTL oL pabntég Bewpouv OtL n xprion Yndlakwv
edapUoOywV Elval GNUAVTIKA OTOV TOUEN OTIOUSWY TOUG Kall
EMNPEAlEL TNV TIOLOTNTA TWV YVWOEWV TOuC. EmumAfov,

Bewpolv OTL avamtloooUV TIC TIPAKTLIKEC Toug SeELOTNTES,

EVW TILOTEVOULV eTiong OTL N yvwon Pndlakwv epapuroywv

H dnuloupylkn okéPn twv maldlwv
™G MPWTNG OXOAWKNG NALkiog, péoa
amnd Spaoctnplotnteg STEAM

Toug Olvel TmeplooldTepeg  eukalpleg epyaociag Kot
autonemnoibnon.
JKOomOG aUTAG TtNG HMeAéTng nAtav va  avadeifel T

SNULOUPYLKOTNTA TWV TOLSLWV TN TTPWTNG OXOALKAC NALKLOC

péow Twv Spactnpotitwv  STEAM kol Tmwg ot

Spaoctnpotnteg  Héow tng  pebBoboloyiag  STEAM

EMNPEGIOUV TN SNULOUPYLKOTNTA TWV TtadLwv. Ta padruota

Tlou TtapakoAovBnoav Atav vamiaywysio, AB Kat kupiwg I
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Snuotikol . Eldikol otoxol NTav va eEetaoctel o TPOMOG UE
Tov omolo oL opdadeg alnAemidpovoav Kol aviaAloafav
anoPelg petafy toug. MapdAAnla SiepeuvnBnke o polog
Tou ekmaldeutikol otnv ekmotdeutikn Sladikaoia. e
HLKPOTEPOUC HaBNTEC (OMWE TO vnmaywysio) av kal ta
TaLdLAd £xouv SNULOUPYIKEG BEEC og autr TNV hAlkia, To
pAaBnua ntav koBodnyolpevo kol £toL 6ev  UTNPXE
SuvaTotnTa yla VEEG LOEEC amo Ta maldld. ITn CUVEXELQ, N
£€peuva tpormomnolninke kat mapakoAolOncav neploocdTepa
ovolyta padnuata os peyaAUTepeg nALkieg (A', B' & I taén
onuotikou). Ta amoteAéopata €6elfav OtTL Tta TALSLA
deixvouv Tt OnUOUPYIKOTNTA TOUG MECO QMO TN

Snuoupykn emiAuon MpoBANUATWVY.

AUTN n LeTATUXLOKNA SLaTpLpr) payaTeUETAL T XPrON TOU
Arduino  Microcontroller w¢ epyadelov  padnong
TIPOYPOUUATIONOU oTn Anpotikn Eknaidsuon wg pépog tou
pobnuatog MAnpodopikng. Mo To OKOMO OUTO €Xouv
dnuoupynBel 6éka TIPOYPAUUATIOTIKEG SpaoTnpLdOTNTEC
O kpogheykti¢ Arduino  wg | Baolopévecg oto Arduino UNO. Auto Sivel tnv wBnon Katltnv
gpyoheio  ekpabnong mpoypap- | katevBuvon o ekmaldeuTikoUG TOU  Bev  €xouv
MOTIOMOU  oTnv  TpWTORAOULA | TPONYOUUEVN EVAOXOANCN LE TNV EKTIOLSEUTLKY) POUTTOTIKNA
ekmaideuon Kat  tnv  mAlatdoppa  Arduino. Emiong, ywa  Ttov
TiPOYPAUUATIONG NG TAatdpopuag Tmapoucldalel  Eva
AOYLOLLKO TtoU Sev €XEL XpNOLOTOLNBEL EUPEWC KL TO OTIOLO
puropel  va  xpnowuomownBel  yia  AGAAeg¢  SnuodlAeig
TMAQTPOPUEG  POMUMOTIKAG  Slatnpwvtag  £T0L UL

EKTIALOEUTIKA CUVEXELX YLOL TOUC paBnTEC.
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Afloroinon tou Aladilktiou Twv

Mpaypatwy (loT) yla th SnLoupykn

H mapouoa epyoacia mpoteivel tn xprion tou loT otnv
eknaidevon STEM yla pabntég twv teAeutaiwv taewv Tou

AnpotikoU  IXoAeiou pe  KATGAANAsg  edappoyEg

TIPOCOPUOOUEVEG OTNV NAWKIOL Kol TIC LKAVOTNTEG TWV
mapouoLalel QVOAUTIKA

poBntwv. H epyooia

XOPOKTNPLOTIKEG  ePAPUOYEG,  YVWPLLEC aAmo TV
KaBnuepwotnTa, Mou Bal LU COULV £yKaLlpa TOUG LaBnTEg ot
€va mepLBaiiov mou aAAAleL TOAU ypriyopa, 6TOV KOO0 TOU
Aladiktvou Twv Mpaypdtwy. Eival epappoyég oto Arduino
Uno, oL omoieg eMKOWVWVOUV 0.0UPLLOTO, XPNOLLOTIOLWVTOG
povadeg Bluetooth, pe smartphone amnod ta onoia pmopouue

va eAéyéou e Tig Stadopeg Asttoupyiec.

eknaideuon

Yxebloono¢ Kol YAormoinon
ALETIOTNUOVIKWY  ApacTnPLOTATWY
Awdaokahiag: a§lomoinon
npooeyyicewv  STEM  ywa 1

S18a0oKaAio TOU TPOYPAUUATIOUOU

OTn OXOALKN povada

H mapovoa petamtuyoky Olatplfy mapouctdlel tnv

vulomoinon  EMTA  €PYAOTNPLOKWY  KUKAWV  €VOG
TIPOYPAUUATOC SEELOTATWY LIE OMWTEPO OTOXO TNV ATOKTNON
Baowwv S{lLOTATWY TPOYPOMUUATIOHOU HE TOLYVIWEN
TPOMo péoa amd to MePLBAAAOV OTTIKOU TIPOYPAUUATICHOU
Scratch, yla pa@ntég Auvkeiov , pe Baon tn pebodoloyia
STEM. AtepeuvnBnkav dVo atoveg evdladEpovtoc, TPWIoV
€4V TO TIPOYPAUUATIOTIKO TteptBaAlov Tou Scratch, pe pua
npoogyylon STEM, SlapopdwVel TIG OTAOELS, TIG EVEPYELEG
Kal TIG a€leg Twv padntwy, KAAALEPYWVTAG TAUTOXPOVA TLG
pobnolakég Oeflotnteg tou 2lou awwva f tou 4C
(6nUloUPYLKOTNTO,  EMIKOWVWVIA, OUVEPYAOLA,  KPLTIKN
oKkEPN). KoL KATA OUVEMELA €AV O OXeSLOMOG KOl N
uAormoinon evog mpoypappatog STEM yua madid Aukeiou
amoteAel emloyn  ywa KaAALEpyeLa

KataAAnAn mv

SeflotAtwy T(POYPOAUHUATIONOU, (novtehomoinong/
Tipocopoiwong) Kol UTTOAOYLOTIKAC OKEWYNG, TIPOCEYYLONG

Baockwv opxwv Mpoypapupatiopol pEcO amd TO OTTIKO
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nieptBaiAov Scratch. Ta paBnolakd odpEAn Twv pabntwv ano
TO UAOTMOLOUUEVO oOxAua ekmaidevong STEM, nAtav:
evBouolaopog, mpotaon  AUCEwWV O TPAYHOTIKA
nipoBARUATA, EVOOXOANGCN HE TIPOCOUOLWOEL/SnULoupyia

TLALXVLOLWY, EPEVVNTIKO TIVEU A KAl OLKOSOUNGH YVWonG.

Nivakag 2.2.3.6 IXETIKEG LETAMTUXLOKEG StatpBég STEM, Etog 2023

Tithog ZUvtoun nepiAnyn

H gpyaoia auth cuvtaxBnke oto mMAQICLO TNC AMOTUMWGNG TNG
enidpaonc tng Sibaockaiioac STEM kot tng emibpaocng tng
tedevtaiog  otn  Snuoupylo  pOBNUATWY  yla  HaBnTég
yupvaociov otnv EAAGSa. H pelétn mepintwong adopovoe 1o
pabnua tng ¢uokng . H Plwpatiki Kal SLEPELVNTIKA
MpocopoLWUEVN HAekTpoVLIKN | TPOOEYYLON TNG yVWong Ue TN xpron WndLloKwy TEXVOAOYLKWV
Mabnon otn AcsutepoBabuia | mpoildviwy daivetal va Bonba toug pabntég va gumAakolv
Exnaidevon EVEPYA KAl PE pHeyalUTtepn poBupia otig SpaotnpldtnTeg mou
AapBdavouv xwpo otnv TAEN KOl £€TOL VO KATOKTAOOUV TILO
OTTOTEAECUATIKA TOUG YVWOTIKOUG OTOXOUG TOoU poBnuartoc.
Eniong, n oAAnAemidpaon twv pabntwv, oto mAaiolo NG
Juvepyatikng Mabnong, daivetal va Snuloupyel katdAAnAeg

OUVONKEC yLa TNV AVATTTUEN TWV KOWWVIKWY SEELOTATWY TOUG.

OL 5160KTOPLKEG SLaTpLPEg e€eTdlovtal yla TV dLa xpovikn meplodo. EpeuviBnkav ta Avolytd
Apyxela kat To EBviko Apyeio Adaktopikwyv Altatpifwy (didaktorika.gr). To EBvikd Apxeio AlSaKTOPLKWV
AatplBwv cuykevtpwvel, os Pnolakr popdn, ddaktopikéc SlatplBEg mou amoveépovtal and Avwrata
Exrtawdeutika 16pupata (AEI) tng EAAASac kabwg kot Aldaktoplkeg AlatpLBEC. SlatpLBEg mou amovEpovTal
og ‘EAnveg umotpodoug amno Eéva AEl kal miotomolovvtat amno 1o EAANVIKO EBvikO Kévtpo Akadnpaikng
Avayvwplong kat MAnpoddpnong.
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JuvoAlka avaktiOnkov 11 &ibaktopikég SlatplBéc. To TeEPLEXOUEVO TOUG TapouoLaleTal

OUVOTTTIKA [LE XPOVOAOVYLKN OELPA oToUG Mmivakeg 2.2.3.7 — 2.2..311.

Nivakag 2.2.3.7 IxeTikéG Adaktoplkég AtatpiBég STEM, Etog 2019

TitAog Z0vtoun nepiAnyn

H mapouoa SUMAWMOTLKA £pyacio emiXElpel va eviatel Tnv
Ekmatdevutikr) Poumotikn (EE) oto mpoypappa omoudwv tou
TUAUOTOG ANPOTIKNAG Ekmaibeuong (Empopdwon
Ekmatdeutikwy vyl tnv  MNpwrtofabuia  Exmaidevaon).
Mapouotalel pla  Slepelvnon Twv  SUVOTOTATWY TOU
npoodEpel n EMN otov emavampooavatoAlopo TnG Bactkng
Kataptiong  otnv  Ekmaidsuon  ylo  HeAAOVTLIKOUC
EKTIALSEUTIKOUG, HE OTOXO TNV mapaywyrn SL8aKTIkou UALKOU
KOl TNV EVOWHATWON TOU oTNV KaBnuepLvr) SL8aKTIK Tpakn,
Héow NG Snuioupyiag SLOAKTIKWY oevapiwv. ITOXOC TNG
Ae€lOTNTEG  eKMALSEVTIKWY  OTNV
£pEUVAG €lval N QMOCUVAPHOAOYNON TwV TUNUATWY TOU
oVamTUén oevapiwv eKMAUBEUTIKAC
ouvB£touv tn pobnotakn Stadkaoia pe tn xprion tou ER kot
POUMOTIKAC:  Olepelivnon Kot
0 EVIOTUOMOG EKEVWV TWV OTOLXElwV TIOU emnpealouv ta
oXeOLOOMOC KatdAAnAou mAaloiou
pHabnolakd amoteAéopata, OMwE Ta Kivntpa, oL oTtoxol, N
TPOETOLUACLOG EKTTOLOEUTIKWV
xpnotwkotnta, n  Swoxeipion  UAWoU, oL  SuoKoAieg
T(POCOPHUOCTIKOTNTAG KAL TIAPAYOVTEG TIOU OL 1810t oL poLTNTEC
Bewpolv onuavtikoug. OL oCUUUETEXOVTEG Epabav  va
oxeblalouv, va KOTOOKEUAIOUV KOl vo Tpoypappotiiouv
POMIOTIKA TEXVOUPYNUOTA aKOAOUBWVTAG TG APXEG TNG
UNXaVLKAG Kol Tépaocav amd to "learning ER" oto "teaching
with ER" pe Baon to mAaioto tng Texvoloytkng Matdoywytkng
I'vwong Neplexopévou (TPACK). H kUpla cuvelodopd auTAC
™G £€pEuvag NTAV N TPOCAPUOYN KAl TPOCappoy &voc

pabnuato¢ ER yla tnv mpostolpacia TwV HEAAOVTLKWV
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EKTIALSEVUTIKWY KAl TNV  KOAUPN TwWV avOyYKWwvY TOUu
TIPOYPAUHUATOG OTIoUdWV TNG TpwTtoBabulag ekmaidsuonc,
péow  Puwpatikwy  Stadlkaocwwv  pabnong  emiluong
npoBAnuatwyv. H pebodoloyia mou emAéxBnke wg n TAEov
KatdAAnAn Atav n Epeuva Apdong. AR), kaBwg n dtadikaoia
Sle€aywyng TNG OTOXEVEL TAUTOXpova oOTnV oAAayn Kot
BeAtiwon  tng  ekmaudeutikng  Sladikaociag  péow
enavalappavopevwy mapspfdoswy kot edpapudletal 6w
Kol £€L ouveXn Xpovia. AUTA N EUTELPLKN £pEUvVA APXLOE va
evTomilel HeETABANTEG KAl TTOPAYOVIEG TTIOU OXETL{OVTAL LE TN
S8aokaAio tou ER og pHeANOVTIKOUG SACKAAOUG. ZNMUOVTLKEG
eM\eieig evtoniotnkav otnv Kwdikomoinan kat tn Mnxavikn,
KaBwg koL oto yevikd Emiotnuovikd Kot TeXvoAoyko
Mpappatiopd (STL), kaAumtovtog aduvapieg ota SI8OKTIKA
poBnpata mou oxetilovrtal pe Tol UALKA. To armoTEAECUOTO TNG
gpeuvag €6elkav OtTL oL pelhovtikol SdckoAoL pe TNV
KatdAnAn mpostowlooia eival oe Béon va avamtuéouv
S160KTIKA oevapla, l61Ka og EmtotApn Kot Madnpatikd . Ot
napeppaocelc amokdAudav OTL N XPAON TPOKTKWY 08wV
Habnong pe ER eixe pia Oetikn alayr otn otdon amévavtl
oTNV TEXVOAOYLO Kol aUENEVN OLUTOEKTIUNGN YL TN XPHoN TS
oth 8backahia. OL CUPUETEXOVTEC 0LoBAvVOoVTaL TILO LKavoL va
«Awddaokouv pe ER» péow tng xpriong, tng Snpoupylog kattng
ETEKTOONG TWV OEVAPLWY TOU TPOYPAUUATOC oTtoudwv Tou ER
KaL Alyotepo tou «Teaching ER» pe tov ¢OBO Twv TEXVIKWY
MPOBANUATWY Kol Tou Xpovou uAomoinong. Ta SLSakTikd
oevapla otoxeuav otnv evioxuon 1Ing MAGnong, Tou
TIELPAWATIONOU KOL TWV SLETLOTNHOVIKWY TIPOCEYYLIoEWV Kall
XPNOLUOTIOINCAY TO POUMOT WC &va HAYEUTIKO epyaldeio
Habnong pe matyvidiapiko pdho. H Siatppn sotidlel otnv

anotedeopatiky avadiataén tng didaktikng Stadkaoiag. n
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oaAAnlouyio twv didaktikwy Bepdtwy Kal n Staxeipion tng
Slapkelag tng Sdaktkng tagng, aflomowwvrtag to ER kat
OTOXEVUEL Of MlO  «OTMOTEASOUOTIKA TAgn». Amautel
OMOKANPWUEVN TPOETOLHOOIA aAMO  TOUG UEAAOVTLKOUG
£KTIALSEUTIKOUG, LSlaitepa PUE TNV EVOWUATWON BLWHATIKWY
Spaoctnpotitwv MY oto mpoypoupa omoudwv. TEANOG,
avayvwpllel Tn onuacia TG MPOATMALITOUEVNE YVWONG OTo
STEM, Tpokelpévou va SlapopdwBel Lo EMLOTNUOVIKN KoL

TEXVOAOYLKN KOUATOUpA.

Nivakag 2.2.3.8 Ixetikeg AldaktopkéG AlatpLBég STEM, Etog 2020

TitAog Zuvtopn nepilnygn

H mapaywyn bndlakol mepleXopévou yla eKmolSeUTIKOUE OKOTIOUG
elval pla taon mouv edpapuoletol oto ekmMALSEUTIKO cUOTNUA TIOAWVY
XWPWV OTIC UEPEG pag. O kwvnuatoypadog, n bndakn adprynon, ta
KOULKG, Ta KvoUpeva ox€6la, ta ocoPapd moyvidla, oL TEXVLKEG
£LKOVIKAG KaL EMAUENUEVNG TTPAYHATIKOTNTAG KAl To STEM/STEAM eival
Kwnuatoypadikn téXvN | TeEXVIKES (1 TEXVEG, LEPIKEG TG AUTEG) TIOU XpNnoLoTolouvTal Adn otnv
Kol TeXVIKA péoa amo | exmaibeuon. MoANEC amd aUTEG TIG TEXVEC/TEXVIKEC, WG CUOTATIKA /Kol
ELKOVIKA  TEPLBAAAOVTA | CUMMANPWUOTIKA OTOLXELQ, OAOKANPWVOVTAL [LE TNV TEXVIKA machinima,
pnabnong: nepintwon | pa uBpLdkn pLopdn mou amotelel SnuodIAn mepimtwon dnuloupylog
machinima o1o €AANVIKO | KAl KATAVAAWGCNG EKTIALOEUTIKOU TIEPLEXOEVOU O€ EPEUVNTLIKO eMinedo
EKTIALSEUTIKO cUOTNHA Ta TeEAeuTAia XPOVLA, TIPOCOUPUOCHUEVO OTLG QUMALTHOELS TOU VEQ YEVLA
paOntwv tng Wndlakng emoxng, oUWV LE TIG BACLKES KATEVLOUVOELG
tou Notdaywykol Ivotitoutou Kol tou Yrmoupyeiou Mawdeiog. Me
ekteveic BLBAoypadikég avadopéc avalntiOnkav oL CUCXETIOUOL Tou
Kwnuatoypddou Kat tng Kwvnupatoypadikng matdeiag pe t ovyxpovn

ekmaidevon. Xto mAaiolo g mapovoag epyaciog nmpaypotonow|fnke
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€peuva e eTikeVTPO To Mmachinima kat tnv eLcaywyr Tou oto eAANVLKO
EKTTOLOEVUTIKO OUOTNUA KoL TILO OUYKEKPLUEVA OTNV TpwTtoBadula
eknaidevon. OL pikpol padntég Npbav oe emadn pe TIg dSuvatdTnTEC
EVOC €lKOVIKOU TteplBAANOVTOC Kol eKMOLSEUTNKOAV OFE TEXVLKEC TIOU
oxetilovtal pe TRV Kvnuatoypadikny eknaidevuon . Itn ocuvexela, pall
UE EKMALSEUTIKOUG Kol €EWTEPLKOUC TMOPATNPNTEG, CUUMETEIXOV o€
£€peuva, pall pe ouvevtelEeLg Kal TapatnpnosL, Slapopdwvovtog Eva
mAa(olo amoTipunong e TOCOTIKES KOl TIOLOTIKEG LEBOSOUC. EpeuvnTika
6ebopéva TOU TIPOEPXOVTAL QMO TNV TIELPAUATIK e€dopuoyn TNG
TEXVIKAG Tou UPpLdkol ¢GIA\L machinima oe pabntég evog tumikou
€AANVIKOU SnpoTikoU oxoAeiou umopoUv va tTeBouv wg adetnpia yla tn
oulntnon tng edpappoyng tou machinima o0To0 OXOALKO TIPOYpPAMUA

omoudwv oe Sladopa EKTTALSEUTLKA AVTIKELLEVAL.

Nivakag 2.2.3.9 Ixetikég Aldaktopikeg AlatpLBég STEM, Etog 2021

TitAog

Z0vtoun ntepiAnyn

H mavidiapikn  So-

Spaoctikp adnynon wg

uEB0SOG
TLOALTLOTIKOU

TIEPLEXOUEVOU

petadoong

To avtikeipevo tnG mapoloag SUTAWUATIKAG gpyaociag adopoloe Th
Xpnon ocofopwv MOXVISWV OTOV TOUEN TNG  TOALTLOTIKAG
KANPOVOULAG. JUYKEKPLIEVA, TO PBaOLKO TOU QVIIKEIMEVO ATV N
Snuloupyia kat n agLoAoynon evog cuAdoyikoU Tatxvidlol Baclopévou
otnv adnynon, To omolo MMopel va EMKOWWVACEL TOALTLOTLKO
TIEPLEXOUEVO, OF TUTUKA KOL [N TUTILKGQ €KTTALSEUTIKA TepLBAAAovTa.
Apxikd, opllovtal oL €vvoleg Tou TtaLXVLSLoU Kal Twv MayviSlwy, mou
QIMOTEAOUV TIPWTAPXIKEG EVVOLEG O QUTH TN SLaTPLPr. 2TN CUVEXELQ,
napouctalovtal oL TPEXOUOEC TIPOOEYYIOELC TIOU EVOWHATWVOUV
malxvidla pe padnotakol¢ okomoug. H edpoppoyr TOUg OTOV TOUEX TNG
TIOMTIOTIKAG  KAnpovoulde €xel  efetaotel  oe  PBPAloypadikeg

OVOOKOTINOELC Ttou Ttponyndnkoav tng Statplpng. Qotdoo, ywa tnv

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY

YeAibda 177 amnod 268



|
y ,\\y’;

Co-funded by (&
the European Union \C

aar

oy S
Green

KOAUTEPN Katovonon NG AELTOUPYLOG TwV TALXVIOLWY OXETIKA HE
TIOALTIOTIKOUG  XWPOUG,  TIPAYUATOTOWONKE WO GUOTNUOTIKN
BLBALoypadIkr ovaoKOMNG, LUE ETIKEVTPO QUTH TN OTEVOTEPN TIEPLOXN).
H avaokomnon 6Slepevvnoe: a) mwe Sladopetikd eidn mayvidlwy
XelpilovTal To MOALTLOTLKO TIEPLEXOUEVO, B) T oXEon PeTatl malyvidlou,
g€epelivnong kat adrynong, y) To mAaiolo xpnong tTwv mayvisiwy, 8) Tig
KOWWVLKEG OXECELS TIOU €VEPYOTOLOUV Kal £) Ta avadepopeva
onoteAéopatd TOUC. Eva  OUPMEpaocUa  TNG TpoavadepBeicoag
ovVaoKOMNoNg NTav OtL n adriynon xpnoLuomnoleital o matyvidia mou
adpopoUV TTOALTLOTIKOUG XWPOoUuc, aAAA cuxva o amAn popdn. H xprnon
evog oxeblaouol Paclopévou oe adnynon yuo EKMOLSEUTIKOUG
okomoU¢ umootnpiletal amd apKeToUC €PEUVNTEC, WOTOOO TA
OTOTEAEOUOATA  OXETIKA HE TNV ONMOTEAECUATIKOTNTA QUTAC TNG
TMPOCEYYLoNG €ival avtlPaTik@ KOl OmOLTOUVTOL QKOUN TEPALTEPW
gunelptlka Sedopéva. EmumA£oy, o suvduaopEVN XProN CUVEPYOGLag
KOl avTOYWwVLIoHoU BpEBnke povo oe Alya moatyvidia mou Baoilovral ot
tonoBeoia, pa mapatnpnon mou euBuypappIlETAL LE TOUG EPEUVNTEG
mou umodelkviouv autnv tnv éNewpn kot umootnpilouv authv tnv
TMPOOEYYLlon yla padnolakol¢ okomou¢. Me Bdaon TG TapAMAvw
TIAPATNPNOELG, O EMOUEVOC OTOXOG TNG SlatplBrg Atav o oxedloopuog
Tou matyvidiou mou PBaociletal otnv Lotopia Tracers of the Past. Autd
Baoiletal otV eVOWUATWGN ETLOTNHOVIKWY TANPODOPLWV —OXETIKA
ME TNV UAWKA/AUAN TIOATIOTIKA KANPOVOWLA Kol TNV Lotopia— o€
davtaoTikég adnynoelg, oflomolwvtag EMUMAEOV TNV  €VOOYEVN
cuvepyoaoia Kal Tov avtaywviopo. O oxedLaopog ebpapUOOTNKE apXLKA
w¢ erutpanello mayvibl oe XapTL Kl OTn CUVEXELX WG SLAdPAOTLKO
nalxvidl ¢avraciag. To teAeutaio avamtuxbnke pe TO epyaleio
ouyypadng Twine Kal XpnoLUOTOLEl XapaKTnpLoTka Twv Classroom
Multiplayer Presential Games, éva povtéAo Tou Xpnotpomolndnke
T(PONYOUUEVWC O Ttaxvidia mou acyohovvtal pe O£pato STEM. Kot ot

600 ekbdooelg Tou malvidiol aflohoynOnkav, o6cov adopd TN
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Suvatodtnta nayvidlov, Ta HobnoloKd amoteAEopaTa, TNV OMOAQUON,
™ 6éopeguon Kal TNV Kowwvik alAnAemidpacn, pe €pnPfoug Kot
€VAALKEG OUMMETEXOVIEG OE TUTIIKA KOL MM TUTIKA EKTTOLSEUTIKA
neplBarlovia, HETA amo oXedlAoPO TOANQMAWV TEPUTTWOEWY. H
aflohoynon meplteAapfave opylkA HLo SLEPEUVNTIKN HEAETN e
peBoSoAoyia TOLOTIKAG £EPEUVAC KAL OTN CUVEXELA L0 KUPLOL LEAETN HE
ULKTH €peLVNTIKA peBodoloyla. Mépa amod ta eEMPEPOUG ATIOTEAECUOTA
TwWv Tapepfacewv Kol pe TG OU0 €kSOOElC TOU TALXVLSLOU,
ETUXEPNONKE pa ouvoAlky oulitnon OAwv Twv OSleayopevwy
napepBaoewv. Autd emiBeBaiwoav tn SuvaTOTNTA AVATIOPAY WY TOU
avaloykoU kot TG Yndlakng ulomoinong tou oxebiou kol TG
duvatotnNtég tou va TipoodEpel amoAaucon evw SLEUKOAUVEL TN
ouvepyaoia Kat tn Stapdxn HeTofl TWV CUMMALKTWY. EmumAéov, ta
QTMOTEALGHATA TWV TTAPEUPACEWY HmopoUlV va BewpnBolv Betikd ot
oxéon pe tn duvardtnta tou Tavidlol vo mpoodEPEL HaBnoLlaka
odEAN Kol KUuplwg va TOPOKLWWAOCEL TOUC CUMUETEXOVIEG TPOC TO

TIOALTLOTIKO TOU TIEPLEXOIEVO KAL VA EVIOXUOEL TN GUUUETOXN.

Enauénuévn TpaypLa-
TIKOTNTa otn Aegutepo-
BaBuia Exmaideuon otov
TopEa Tou STEM: pelétn
nepintwong pe Saoka-
Aoug Kumpo

EAAGSa

(013 Ko

AUt N HEAETN €ilXe WG OTOXO VO QVTLUETWITIOEL 0 KAmolo Babuo to
xaopa petalL tng StdaokaAiog twv KAadwv mou oxetilovtol pe to STEM
otnv Katwtepn AsutepoBabuia Ekmaibevon kal Twv SeflotnTwy TOoU
21lou awva TOU aAmalTtouvIalL omd Toug Habntég, ywa  va
OVTLUETWITIOOUV KATOOTACELG TNG TTPAYMOTIKNG LWNG OTLG LEAAOVTLKEC
TouGg oOmoudéc kal otadlodpopieg mou oxetilovtat pe to STEM.
AkoAouBwvtag TNV avaykn yla «éEunvn ekmaibeuon», n Emauvénuévn
MpaypaTikoTNTa €xel evowpatwOel otnv Katwtepn Asutepofabula
Exnaidevon anod kabnyntég padnuatwy mou oxetilovtal pe to STEM
oto TAaiolo plog PeNETNG Tepimtwong pe SU0 MEPUTTWOELS, €va
dnuooto oxoAeio otnv KUmpo kot éva L8Lwtiko oxoAeio otnv EAAGSa, yia
Slepelivnon TOV QVTIKTUTIO OTOUG EUTIAEKOUEVOUG EKTIOLOEUTIKOUC

KoOwW¢ Kol oToug padntég toug. Auto to Ph.D. H Siatplpr mapéxel to
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MAQIOLO MLlOG EPTELPIKNG €peuvag, amodibovrtog pla BewpnTikn
KOTOVONON TwV cU{NTOULEVWY TIESIWV TIOU UIMOPEL var amoTeEAETEL T
Bdon yla peAhovtikn gpyaocia. O gpeuvnTIKOG OKOTIOG SlepeuvaTal o€
BdBo¢ péow pLOC HEANETNG TMeplMTwoNnNG He TIOMATAEG £VOTNTEG
avaluong Tmou opilovtat w¢ «The Case Study of Epmepia
Exnaldeutikwy Asutepofaduiog Exnaideuong and Kompo kot EAAGSa
£€xovtag TmapakolouBrnosl Tpoypappa EmayyeApatikng Avamtuéng
Exnawdevtikwyv (TPD) yiwa tnv Emauvénuévn Mpoydatikotnta othv
eknaidevon STEM». Auth n PeAETn mepimTwong amoteAeitol amod pa
OUGTNULKN TIPOCEYYLON, CUUTIEPIAOUBOVOUEVOU EVOG UIKPOU aplBuoul
TMEPUTTWOEWV TIOU opllovtal OTO TPOYHATIKO TOuG TEPLBAAAov,
TOPEXOVTOC KOTOVONoNn O KAmolwo PBabud Tou avtiktumou TNng
epappoyng AR otnv Katwrtepn Asutepofabuia Exkmaibeuon otoug
Saokaloug padnuatwy nmou oxetilovratl e to STEM Kal otoug Habntég
Touc. TOoO TOOOTIKA OCO0 Kal TOoloTKA Oedopéva GUAAEXONnKav,
ovaAluBnkav Kol Tplywvomolnbnkav pEow  epwTnUotoAoyiwv/
outoavadopwy, OUVEVIEUEEWY,  QVETIONUWY KAl  QVOLTWV
ouvintnoswy, mapatnpnoswv, egyypodwv Pivteo (6mou/omou eival
Suvatov) kal pocBeTwy dedopévwy SaokaAwv-podntwy (r.y. padnua
oxé6la, pUAa epyaociag, emitevyparta). Eikool enta (27) ddokahol
gxouv ekmadeutel, amoé tou¢ omoioug mévte (5) Séxtnkav va
napakoAouBnBouv katd Thv UAoTolnoN MAPEUPACEWY LE UTIOCTAPLEN
AR oOTIG TAEELC TOUG Kal ekatov eBdopnvia evwéa (179) pabntég,
napakoAouBnaoav Tig urtootnpllopeves mapeuPaocelg AR. Méoa amnd tn
oulNTNon KoL TNV EPUNVELN TWV MEPLTTWOEWVY TIOU TtEpLypadovtal, oL
eumAekopevol ekmatdeutikoi Slepeuvwvtal wg mpog: (i) To eminedo
arnodoxng tng texvoloylag (AR) kat (ii) TLG EKTTALOEUTIKEG TTPOCEYYIOELG
TOUG T(POCOPHOOCUEVEG YLO VOL EVOWHOTWOOUV T0 AR og pabripota mou
oxetilovtal pe to STEM. Tautoxpova, Slepeuvdtal n enidpacn Twv
EKTIALSEUTIKWY TIpooeyyioewv Twv SackAdAwyv Ttou urtootnpilovtal ano

v AR ota padnpotd toug mou oxetilovrtol pe to STEM otig 6e€lotnteg
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KoL Ta Kivntpa Twv padntwv tou¢ otov 21o awwva Tpog TNV
ekmalSeuTikn Sladikaocia. Ta CUUMEPACUATO QUTAG TNG SLaTpLPig
Selyvouv OtL n edappoyn edappoywv AR oe nedia STEM téco amo
EKTIALOEUTIKOUG 000 Kal amd padntég dalvetal va elval emni tou
TAPOVTOG £PIKTA UTIO OUYKEKPLUEVEG ouvOnKeg. EmumAgov, umapyel
OVAyKN yla CUVEXN Kol SOUNUEVN KOTAPTLON TWV EKTIALOEUTIKWY OE
avaduopeveg texvoloyieg, Omwe n AR, cuvodeudpEeVN OO KALVOTOUEG
EKTIALOEUTIKEG Tipooeyyioelc. Me Bdon Ta  amoteAéopata  Twv
UTIOPXOUOWV HEAETWY, TOU OCUUPBAAAOUV oOTnv avaockomnon Ttng
BLBAloypadiag, auty n €peuva mpoteivel: () TOPAYOVIEG TOU
ennpealouv og kamolo Babuod to eninedo anodoxng Tng TeEXVoloyiag
(AR) a6 toug ekmalSeuTIKOUG OTLG SLOAKTLKEG TOUG TIPOCEYYIOELG O€ Eval
padnua mou oxetiletal pe to STEM kat (B) Tpdmouc e Toug omoioug n
texvohloyiaa AR Ba pmopolos va evowpotwBel amd kaBnyntég
AeutepoBabuiog Ekmaidsuong ota pabripatd toug nou oxetilovral pe

to STEM.

Nivakag 2.2.3.10 IxetikéG ALSaktoplkeg Alatpég STEM, Etog 2022

Tithog Zovropun nepiAnyn

AVTIKE{HEVO QUTAC TNG EPEUVAC NTAV VA SLEPEUVHOEL EAV KAL OE TIOLO
Exnaidevon pabntwv | BaBuo, n oAloTk - SLlEMOTNUOVIKY Tpocoéyylon STEAM, mou
YEVIKNAG N €BIKNG aywyng | xonowlomolel o€ pla OAOTIKA Tpocgyylon Emiotriun, Texvoloyia,
Aoyw évtagng oe yevikd | Mnyavikn, Téxvn kot Mabnuatikd, pmopet va xpnotpomnotnBetl yla va
oxolela  MpwtoBabuiag | d1dakel TIC PUOLKES KATOOTPODEG E€LCOU ATOTEAECHATIKA O€ LOONTEG
Exnaidevong oe aipvidleg | mou ypeldlovral Stadopomoinpévn Sidaokaiio, Adyw HabnoLloKkwv
KoL  akpaiec  duokég | SuokoAlwy, oe avtiBeon pe Toug HABNTEC TMou SeV TO KAVOUV.
KoTaoTpodEC péow STEAM | AnutoupynBnkav U0 epwtnUATOAOYLO, Ta onola areuBuvovtav os

KAl EVTIKOUC KOl LaBNTEG TNG EAANVLIKAG ETIKpATELAC. MECW AUTWY
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€ywve cadng n emBupia 6Aou tou SLOAKTIKOU TPOCWTILKOU KAl TOU
padntikol TANBUOHOU yla ekmaibeuon OXETIKA ME TIC DUOLKEC
kataotpodéc.  Anuwoupynbnke éva  oxéSlo  epyaciog  Tou
niephapBavel ToAEC SLadopeTIKEG SpacTNPLOTNTEG OV oXeTilovTal
He PUOLKEC KOTAOTPODEG, TO OMOio €ixe WG OTOXO va SWOEL OTOUG
HoONTéG TOU ouppeteiyav pe SladopomolnUEVO TPOTo, TTOANATTAG
epebiopata péow SLOPOPETIKWY TTOPEUPACEWV KOl TEXVOUPYNUATWV.
Anpoupyndnkav Lotopleg, NAEKTPOVIKA Kol eTutpamella malxvidia,
Buwpatikd epyootrpla, peAétn nediov (kapévo 6acocg), Staywviopot
{wypadlkng, dnUloupyla LOUGIKWY AXWV, EKTTOLOEUTIKEG EKOPOUEG,
mapokoAouOnon Bivteo aAAG Kal §pacTnpLOTNTEC TTou oxetil{ovTtol Ue
ouvaloOnuata. Metda tn dnuoupyla TOu eKMALSEUTIKOU UALKOU Kall
Tou oxedlou epyaciag oTlg OXOALKEG povadeg mou élaBoav UEpOC,
oxeblaotnkayv dU0 EpWTNUATOAOYLA VLA TNV EKTINGCN TNG KATAOTAONG
otnv apxn Kot tnv afloAdynon TwV OMOTEAECUATWY META TO
EKTIALOEUTIKO  TpOypappa. To  ekmolbeUTIKO  TIPOYPAUUA
TipayaTomoLlOnke og oXOAKES LOVASEC 0TO MAACLO TOU Habipartoc:
«Epyootriplo &egflotntwv» kot yia to Bfpata: «Dpoviilw TO
nieplBaAlov — Quolkég KataotpodEc», «IMOALTIKA TpooTacia» Kol
«ANULOUPYW KOL KOLWVOTOUW- Anpoupytkr okédn Kal mpwtoBoulio —
STEM ». Katd tn ¢pdon tng edpappoyng, anodpaciotnke va 606o0v o
EPWTNUATONOYLO OTOUG HaBNTEG. Eva oTnv £vapén Tou TPOYPAUUATOC
KOl €vol UETA TNV TOPEla TNG AmaoXOANGCNG TOUG ME QVIIKE(UEVO
bUOLKEG KaTaoTPodEC. Ta EpWTNUATOAOYLA TTOU SlavepnBnkav sixav
€vav HovadIkO KwSLKO yla KABe pabntr, o omolog Hag EMETPENE vVa
yvwpiloupe e€dav yxpewalotav €0k ekmaideucn, EMOUEVWG
Sladopomoinuévn  Sidaockahia. Ymnpée ouvepyooia pe Séka
EKTIALOEVTIKOUG, OL OoTolol apyXLlKA eKMaLdeUTNKAV O OXEON WE TO
TIEPLEXOUEVO TWV SPOOTNPLOTATWY KOL OTN CUVEXELOL CUVEPYACTNKAV
LLE TOV EpEUVNTA YLa Vo avTaAAGEouv MANpodopLeg KoL va EAyOULV Kot

Tautoxpova. va afloAoyrnoouv To gupnuato. Ta amoteAéopota
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katéSel€av TNV avaykn tou TANBUGHOU TOGO TWV EKMALOEUTIKWY OGO
KOL TWV HOONTWV yla eKMALSEUTIKA TIPOYPAMUATA TTOU OXETI{oVTaL UE
duoikég kataotpodes. Kabwg n pelétn mpoxwpouaoe, £ylve davepod
OTL N OALOTIKN - StaBepatikn ekmaideuon STEAM, pndpeoe va dpépet
BeTIKA pHaBNnoLlOKA amoTEAECUATO 0TO GUVOAO ToUu TANBuoUoUL Twv
pobntwy, efopodlvovtog TG SladopéC Kol OLOMOLWVTOC TLG

LKOVOTNTEG OAWV TWV TALSLWV XWPLE VOl ETILTPEMOVTOL OTTOKAELGUOL.

Avarmtuén kal aflomoinon
ouokeuwv Arduino otnv

ETILOTNMOVLKN eKTIaidEUON

Auti n Slatplpn mepléypaPe TNV aAVATTTUEN KAl TNV EKUETAAAEUON
OVTIKELWEVWY TIou Bacilovtal oto Arduino, oe éva Makerspace mou
Aettoupyoloe oc oxoAeia Seutepofaduiag ekmaibevong. Mo
OUVKEKPLUEVA, EeKlvWVTOC HME  QTAEG,  HLKPEC  KOATOOKEUEG
XPNOLLOTIOLWVTOG aUENUEVN eKTTALOEUTIKA KaBodnynaon, ol nabntég
OVaTTUGOO0UV TIC ATAPAITNTEG YVWOELG Kal SeELOTNTEG OXETIKA UE TNV
texvoloyia Arduino. Itn CUVEXELR, TIPOXWPOUV OTNV avamtuén Lo
TepUMAOKWY TEXVOUPYNUATWY OMwG gpyactnplokd opyova Arduino
KOl €EUTIVEC OUOKEUECG TOU eKUEeTOAAeVOVTOL Ot eEWOXOAKA €pya,
Katd t SldpKela TG emionung ekmaideuong otn Xnueio Kol ot
KaBnuepweg epoappoyEc. NMpwtov, avantuxbnke éva Makerspace oe
£€val EANANVIKO Tupvaoto Omou oL pabntég avémtuéav epyaoTtnpLOKA
opyava Xnueiog omwg pH HeTpNTEC Kal petpntég oAatotntog. Ot
BE€0ELC TWV HABNTWVY OXETIKA LE TN CUMUETOXN Toug oto Makerspace
aflohoynBnkav XpnNoLULOTIOLWVTOC £va EPWTNHATOAOYLO BOCLOUEVO
oTNV avAarntuén evdoyevwy KWNTpwv. Ta anoteAéopata £6eL€av OTL TO
EYYEVEC YVWOTIKO $opTio Twv SpactnplotiTwy ATav Heocaio, To
e€WTEPIKO YVWOTIKO dopTio ATAV UIKPO KAl TO YEPHUAVLKO YVWOTIKO
¢doptio Atav peydlo. Ou pabntég SnAwoav emiong OTL oL
Spaoctnplotnteg Ntav evdladépouocsg kalt Ttoug PBondbnoav va
SLEUPUVOULV TIG YVWOELG TOUC OXETIKA HE Ta Ogpata STEM. Ol padntég
e€eppaoav emniong tnv mpdOBech TOUC VO CUUETACYXOUV O TTaPOUOLAL

Makerspaces oto péAAov. QoTo00, N GUUUETOXN Toug oto Makerspace
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€lY€ LETPLEG ETUMTWOELG OTNV EMIAOYY TWV LEAAOVIIKWV TOUC LEAETWV.
Ta amoteAéopata aUTA avadelkviouv TNV eKMARPWON TNG BACLKAG
avaykng Twv pabntwv yua lkavotnta, Ixéon kat Autovopia mou, Ue
Baon tn Otwpio Tou AutokaBoplopou, TPOoKaAoUV TNV aVATTUEN
EYYEVWV KLVATPWV KoL KATA CUVETIELX TA LABNCLOKA amoTeAéopaTa.
AfloloynBnke n anoktnon SNAWTIKAG yvwong kotd tn StdaokoAia e
newpapotra Arduino pe emidelén otov Awadpactikd Mivaka. H
SNAWTIKA amoKTnon yvwong ouykpibnke pe 800 AMEC KOLVEG
EMNVIKEG eKTIAUSEUTLKEG TIPOKTLKEC, TN SLdaoKaAia e TMEPAPATA HE
XPNon €lKovikoU epyaotnpiou kat tn SitdackaAla xwpig tn xprnon
TIELPOUATWY. TNV €PEUVO CUUMETEIXAV TPELC OMASEC pabOntwv. H
mpwtn opdda 618axbnke ywa ta Of€a-BAoelc HEOW TELPOUATWV
xpnotgornowwvtag to pH meter-Arduino Kol TUTILKA €pyaoTNPLOKA
opyava Xnuelag, Omwc moTnpLo Kol OYKOUETPIKOUE KUALVEpOUC Kal
EPYNOTNPLAKEC OUOLEG Kal mpolovTa KaBnuepLvhg xpriong. H deltepn
opada S18daxBnKe HEOW TWV AVTIOTOLXWV TELPAUATWY OTO ELKOVIKO
Epyaotiplo Kal n Tpitn UE OTATIKEC AVATIAPACTACEL TWV TUTIKWY
£PYOOTNPLAKWY 0PYAVWV Kol ouclwv. Me Bdon ta amoteAéopata, n
MpWIN Kat n Oeltepn opdda eixav ooduvapa pabnolokd
amoteAéopata, ta omoia Atav uPnAdTepa amod QuTA TNG TPLTNG
opadag. Emopévwe, ta epyactnplakd opyova Arduino pmopolv va
xpnotpomnotnBolv oe cuVOULOOUO LE TUTILKA EPYOOTNPLOKA YUGALVA
OKEUN KALXNMLKEC OUGLEG yLa TNV UAOTIOINON MELPAUATWY LE ETOELEN,
ME Loobuvapa pLobnolakd anoteAéopata e TN Xprion tou Elkovikou
Epyaotnplou. EmumAéov, o petpntng pH pe Pdaon to Arduino
XpNOoLLoToOnKe yla tnv uAomoinon MelpapdTwy HEow eNiSelEnGg oe
Wnolakeég OvVIOTNTEC TOU  OVTUTPOCWIIEUOV TIPOAYHOTIKEG TIOU
oxetilovtal Pe TIG KOAONUEPLVEG EUTELPLEG TWV HABNTWV. 2TV £pEuva
ouppeteiyav padntég kal Saockoahot Tplwv Nupvaciwv. Ol padntég o
KABe oxolelo ywpiotnkav o SUo opadec. H mpwtn opdda S16axOnke

yla T Bdaoelg Offo¢ péow melpopdtwv Arduino oe Wndlakeg
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OvtOTNTEG. AUTA OVTLITPOCWTEU AV €va KOTIASL amnod xpuooyapa, Evav
opxaio EAANVLKO HOPUAPLVO VOO KOl £va apXOLOEAANVIKO UETOAALKO
ayaApa. H gutepn opdda S16axOnke pe ta dla melpdapata Arduino
oAAd xwpic T xpnon twv Wndlakwv Oviottwyv. Ta anoteAéopata
£€6eL€av OTL N MpwTn opdda eixe KAAUTEPA LABNOLOKA AMOTEAECLOTA
amnod tn 6eltepn 600V adopd TN SNAWTLKN ATIOKTNON YVWOEWV. AUTA
TO ONMOTEAECUATO UTIOYPOUUilouv OTL h Xprion mepaudtwy Arduino
pe emidel€n kot n XpHon MPOCOUOLWOEWY WG SOKLUOOTIKWY KALVWY
£€XOUV CUUTANPWUOTIKA paBnolakd amoteAéopota. Emopévwe, ot
PNndLakEG ovioTNTEG UMopoUV va XpnoLdomolnBouv yla TElpAapaTa
Arduino otav oL TpayUaTIKEG SeV UMOpPOUV va XpnoLpomnolnBouv yla

TIELPOLLOTLOMOUC.

AvATTuén ULOG POUTTOTLKAG

TAATPOpHQG XounAou
KOotou¢ ToU Paoiletot
otnv  aflomoinon  Twv

EUPNUATWY TNG €PEUVAS

dpaong yla ™mv
eknaideuon STEM kot tnv

EKTIALOEUTIKN POLTIOTIKNA

H ekmaibeuvon mou Paociletat oto STEM avtlpetwiilel OpPKETEC
TIPOKANOELG KATA TNV edapuoyn TnG otnv mpaén adou amattel tv
Umopén opyavwpévou mepBAAOVTOG, TNV amopaitntn UALKOTEXVIKNA
urodoprn  (poupmotiky -  eKkmalSeuTIKEG  TAatdoOpueg  STEM,
e€elbIKeEUPEVO  AOYLOWLKO, KaTtdAAnAa StopopdwpéVoug XwPOoug,
gpyaotipla K.AM.) Kal GuOoLKA, TOUG KATOAANAO eKTAULSEUUEVOUC
ekmaldeuTIkoUg Tou Ba eival umevBuvol yla TO CUVTOVIOUO TOU
£pyou- OpKETEG SNUOCLEVCELS TO £XOUV evTOTioEL. AUt n HEALTh
Slepelivnoe edv n €peuva Spdaong Unopei va cuUBAaAeL oTo oxeSLaouo
KOL TNV aVATTUEN HLag MAATHOPUOC EKTTALSEUTIKNAG POUTTOTLKAG YL
xpnon otnv eknaidevon STEM kattnv Exknawdeutikr) Popmotikr. MNa to
AOyo autd, mpaypotonow|Onkav ToAAEG €peuveg (N=14) yua tov
TIPOCSLOPLOPO TWV TpoSLaypadwy TOU POUTIOT KAl TNV afloAdynon
TNG KOTAOKEUNG KAL TOU TIPOYPOUUATIOMOU Tou. Me Bdon ta
gUpPNUOTA TNG €PEUVAC, N TIPOTEWVOUEVN POUTIOTIK TAatdhoOpua
OXeOLAOTNKE QMOTEAECUATIKA pEow £peuvoc Spdong Kol n
EKTIALSEVTIKA KowvotnTto cUVERaAE otnv avamtuél tne. Autdc o

LOXUPLOPOG  umootnpixOnke amd Oedopéva ToOU  CUAAEXONnKav
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TIPOOWTILKA KoL SLASLIKTUOKA, EPWTINHOTOAOYLA, OUVEVTEUEELG,

TIOPOTNPNOELS, €PEUVEC, OVAAUCN TIPOYPAUUATOC KAl OMASEG
gotiaong. Kata t ddon oxedlacpol TNG POUTOTIKNAG TAATHOPUAG,
SLaTUTIWBNKAV OPKETEC LOEEG KO OXESLACTNKAV OPKETA MPWTOTUTA,
KaBw¢ n avatpododotnon amo TNV eKMASEUTIKA KOwOoTnta Htov

mAoUoLa KAl OUGLACTLKA.

‘EVaG avoLXtog UNXAVIOHOG

UALKOU  ylo TNV  Qmo-
HOKpUOUEVn  Tapadoon
gpyaotnplakwyv  dpaotn-

plotntwv ot meplBaiiovta

STEAM  ka

ETUOTAWNG,
EKTTALSEUTIKAG POUTTOTLKAG:
ovamtuén,  xpnotkotnTa
Kol amodoxny texvoloylag

OUTTO TOUC EKTTALOEVUTLKOUC

2TOX0G NG SLaTpBAg Atav o oXeSLOOMOG Kal N avamtuén evog

ekmaldeutikol  gpyadelou, HPE aAVOLXTO UAIKO, TO omolo
XPNOLLOTIOLE(TAL OO TOUC EKMALOEUTIKOUG OTNV €€ QMOOTACEWS
vAomoinon epyacTnNPLOKWY SpaoTnploTATWY otn SdaokaAia Ttwv
Quolkwv Emotnuwyv, STEAM kot Ekmodeutikn¢ Poumotikig, o€
ekmalSeUTIKA TePLBAAAOVTA. AUTOG O UNXAVIOUOC ekmaideuong
oXeO6LA0TNKE £T0L WOTE 0 SACKAAOG Vo UIMOPEL va SNLOUPYAOEL TLG
SLKEC TOU QTIOUOKPUCHEVES EPYACTNPLAKEG SpOOTNPLOTNTES XWPLG TNV
TIOAUTIAOKOTNTA. TWV KAELOTWV OUOTNUATWY. 2tnv  afloAoynon
oupUeTelxav dpoltnTEG Tou mpoypappatog EMMAIK tng AZMAITE os pa
oclpa enepPacewv kot aflohoynoswv. H £peuva Slepelivnoe a) To
Texvoloylkd AyxoC Kal TIC TPOOCSOKIEC TWV OMOUAKPUOUEVWV
HNXaVIOUWV avolytol KwSLKa ylo EpyaoTnplakéG aoknoelg, B) tn
XPNOTIKOTNTA. TOU OUCTAMOTOG Kal y) Tnv afloAdynon Tou
EKTIALOEVTIKOU pNnxaviopou (open hardware) yla €€ amootdoewg
uAomoinon epyaoctnpLakwv SpooTnPLOTATWY HECW TIPOTEWVOUEVNG ,
TpomomnolnpéVo PovtéAo tng Eviaiag Oswpiag Artodoxng kat Xprnong.
Ta amnoteAéopata €6etav tn BTk GUUBOAR TOU HNXOVIOMOU TNG
SUMAWHATIKAG  epyaciag otnv €  amootdoswg UAomoinon
EpyaoTnplakwyY dpactnplotntwv otn ddackoAia twv DQuolkwv
Emotnuwv, tou STEAM kKot TnG EKMaldeutikAG POUMOTIKACG, ©Of

ekmaldeuTika meptfailovra.
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Nivakag 2.2.3.11 Zxetikég Aldaktopikeg Alatpipég STEM, Etog 2023

TitAog Zovtoun nepiAnyn

ZKOTIOC QUTNG TNG LEAETNG ATa N €€TACN TNG XProng drones Kall
edappoywv pabnong ylo KLvntd amno ekmalSeuTikoUs ouvexoug
Aeltoupyiag, mou Baoiletal os £va oevaplo mou Boaoiletal oto
STEM. EmutAéov, efetdotnkav n XPNOTIKOTNTA, N QUTO-
QTOTEAEGUATIKOTNTA, N XWPLKA Ttapoucio KaBwg Kot n acBévela
TIPOCOMOLWTH Twv drones yla StdaokaAia kal padnon. To Seiyua
QTOTEAOUVTAV ATIO £V EVEPYELQ EKMALSEVUTIKOUG IPWTORAOLOG
Kol SEUTEPOPAOHLAG EKTTALSEVONG TTOU TIPLV ATTO TN GUUETOXN
TOUC OTNn MEALTN, TapakoAoUONoaV EKMOLOEUTIKO CEULVAPLO
OXETIKA UE TIG TIEPUITWOEL TEXVOAOYLKAC KOl EKTIOLOEUTLKAG
xpnong tou drone. To oevaplo mou Paoiletal oto STEM
ovamntuxbnke pe Baon tn Aladikacio Mnxavikol xedlacpoul
H xprion twv drones otnv
Kol tepteAauPave tny enitluon evog mpaypatikol tpoBARUATOC.

ekmaidbevon oto MAAloo TNG
TN MPeAETn xpnolpomowiOnkav S0U0 Tpoouvapuoloynpéva

KWWNTAC  pabnong Kat NG
drones quadcopter, SnAadn exmatdeutiko drone DJI Tello kaBwg
gknaidevong STEM
kal Kit drone mpofoAng mpwtou mpoowrnou DJI Avata. To
oevaplo mou Paociletat oto STEM amattouos amod Toug
S00KAAOUC va TETAEOUV TO UETEMELTA drone XPNoLLOTIOLWVTAS
TO aMOKAELOTIKO joystick kat T TomoBetnuéveg 080veg kedaAng,
TPOKELEVOU va cUAMEEOUV SeSopéva kal va Bpouv tn BEATLOTN
Sladpopn.  Ztn  Ouvéxeld, oL OAoKaAoL E€mMpEnmE  va
XpnoLuomnolujoouv €va tablet kal tnv edpapuoyn yla dopntég
cuokeugg droneblocks yia va dnptoupyrioouv évav KwdLKa mou
Baoiletal os pmhok ywa to drone Tello mpokewévou va
olokAnpwoouv TO oevaplo mou Paciletat oto STEM. Ta

TMOOOTIKA  Sebopéva  OUAAEXDNKAV  XpnoLUOTOLWVTAE TNV

KAlpoka Euxpnotiog JuoTnUATWy, mv
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Autoamnotedeopatikotnta otnv AAnAenidpaocn AvBpwrivou
Pourmot, tn Xwpwkn MNapoucia tou Kataldyou Mapouciag tou
NaoUu kalL to EpwtnuotoAoylo AcBévelag [pocopolwth.
EruumAéov, cUMEXONKav ToloTikd SeSopéva Pe NUL-SOUNUEVEG
OUVEVTEUEELC KOl OXOALOL OUMHETEXOVIWV O WloL AVOLYT
gpwtnon. Téhog, cUAAEXONKav dedopéva amod Tov KwSLKa ou
Baoiletal oe pmAok ToOU avamtuxOnke. Ta oamoteAéopata
amokdAupav Ot oL SdokalolL OTNV  TPAYHATIKOTNTA
ovayvwpilouv TOCO TN XPNOTIKOTNTA 000 KOl TN XWPLKNA
mapoucia twv drones kal alcBdvovtal eniong olyoupol yla tn
xpnon tou drone amd povol toug. To Simulator Sickness
onueiwoe yapnAn Babuotoyia kot ota Vo drones kot pe Baon
v avaAuon SOLO ol meploodtepol amod Toug O0OKAAOUG
Katadepav va KwSIKOTOLooUV HE emituyio To drone. Autd ta
gupnuota Ba ocupPdlouv otnv KaAUTEPnN Katavonon Tng
ekmaldeuTikng aflog twv drones yia tn Stdaockalio STEM kau,
Toutoxpova, Ba mapéxouv éva emninedo Baong ya HeAAOVTIKA
£pEUVA OXETIKA He TN Xpnon drones yla eKMALSEUTIKOUC

OKOTIOUC.

H mapoloa Stdaktoptkn SLaTpLPr EVIACOETAL OTO EMIOTNOVLKO
nedio tn¢ Epevvag Duoikrg Aywyng (PER). ZT1dxog tng Epeuvag
Atav va BeATwOEel N AMOTEAECUATIKOTNTA TNG TIPAYUOTLKNAG KO
TPAKTLKAC (MPAKTIKAG) Mepapatikng Stdaokaiiag tng Ouolkng,
MePaAPATIONOG Kal | cUpdwva He Ta eupnuata npéodatwy, SleBvwv gpeuvNTIKWV
EKTIALOEUTIKEG  PEBOSOL  OTn | TAOEWY, KOBWC KAL N ELCOYWYN ULOG EVEPYNTIKAG TIPOCEYYLONG
ouyxpovn duaciKn ot Habnon péow tng edbapuoynsTng Labnong (LBD). H mototikn
KOl TIOOOTIKA £peuva Tou Ole€nxOn £6ele OTL oL pabntég
enwdelolvtal onuavilikad amd TV edopuoyn  TETOLWV
puebodoloylwv SLbaokaAiag, amd to SNUOTIKO Kol PEXPL TO

OVWTEPO eKMALSeUTIKO eminedo, 6oov adopd TNV KATAVONon
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TWV GUOLKWV VOUWV KoL apXwyV, TOCO amod Habntég 000 Kal anod
Yuvaikeg. kaBwg Kol ano AvOpeg Kal YUVOLKEG EKTTALOEUTIKOUG
dUOIKNAG. AuT N gpyacia PEAETNOE EKTEVWE TNV ELCAYWYN TNG
ETOTNMOVLKNG HeBoSoAoylag KOl TNG EMLOTNUOVIKAG OKEWNG
otnv ekmaibeuon HECW TPOYHUATIKWY TEPAUATWY GUGCLKAG
XpNoLuomnowwvtag amAd UAlkd. H mapoloa Siatplpn avedelfe
OUYKEKPLUEVEG SUOKOALEG TTOU avTIPeTWi{ouv oL HaBntég oto
mAaiolo Tou oXoALkoU epyaotnpiou Kot Tig Stadopeg MPokKARoELg
TIOU QVTLUETWITI{OUV OTNV TPOOoTAOELd TOUG va KOTAVOCOUV
TouC Baokol¢ VOUOUG Kal OPXEG TNG OUYXPOVNG ETLOTAMNG.
JUudwva PE TA EMLXELPNUATA TTOU TTAPOUCLALOVTAL O QUTH TNV
gpyaocia, n Snuoupyia KOLWVOTOUWY EKMALSEUTIKWY CEVAPLWV
Kal ouyxpovwv £pywv otn Quoikr) og eminedo UTOXPEWTLKNG
ekmaidevong, kabwg kat n StdaokaAia Twv PUOLKWY EMOTNUWV
HEOW SLOSPOOTIKWY OTPATNYIKWY HABnong, €ival onuOVTIKEG
KalL TIPETEL va yivouv To véo mipotumo otn Quotkn ekmaideuon. H
gpeuva emiPefalwvel emniong tv umobeon OtL n nAkia dev
omnoteAel EUMOSI0 OTNV TELPAPATIKY) S8ackaAia TG KAAOLKAC
KaL olyxpovng Quatkng, epoocov oL péBodol dibaokaAlag mou
ebapuolovtol  pmopoUVv  va  Tapakauouv T XPrHon
TOAUTIAOKWY  HaBNUATIKWY €€LIOWOEWY KOl UTIOAOYLOTLKWV
Sladikaolwv. Otav Ta mpoTelvOpeva TEpAUOTA elonxBnoav oe
HOBNTEG KoL paBNTpleG, TapaATnpnOnke  EVIUMWOLOKNA
SexTikOTNTA 0TOUG VOROoUG TNG Duoikng. Avtiotolya, ol pabnteg
ATav o MPOBU oL VO EPUNVEUCOUV TIOAUTTAOKQL ETILOTNOVLKA
HOVTEAQ OTAV TOUC loXOnNcaV PECW TIPOAYHUATIKWY, TIPAKTIKWY
TEPAUATWY. AUTO Seixvel emiong OTL oL BAGCLKEC QAPXEG TWV
NAEKTPLKWV KUKAWUATWY KOL TOU NAEKTPOUOYVNTLOUOU UITOPOUV
va S18axBolv TILO OTOTEAECUOTIKO MHEOW ULOG TIPOKTLKAC
TPOCEYYLONG Ttapd pag Kabapd BewpntikAg. TUVOALKA, oUTH N

SlotplBry umoypappilel tn onuocia TWV KOWOTOHWY Kot
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Stadpaotikwy peBodoloylwv StdackaAiag yla Tnv evioxuon Twv
HOONOLOKWY EUMEIPLWY TWV HABNTWV KAl TNV KATavonon twv
apxwv ™G Guowkng. H SibaokaAia cuyxpovwy Bepdtwv Tng
QDUuOLKAG HECW TIPAKTIKWY TIEPOUATWY ME OTAA UAIKA OTO
epyootnplo €xel amodelyBel OtL KaAAlepyel TNV KpLTik okEPn
Kal umopel va BonBrnost toug pabnTéG vo QmMOKTRoouvV éva
LKOVOTIOLNTLKO £Ttimedo kKatavonong Twv BepeAlwdwv ducikwy
VOUWV Kal apxwy, aveédptnta amod TIG TPONYOUUEVEG YVWOELG
TWV pobntwv. otnv opxLkn €peuvnTikn unoBeon. O pabntng
KOTOKTA TNV ETILOTNUOVIKI EMAPKELD HECA OO TIPAYUATIKEG,
KOLVOTOUEG EUMELPlEC OTO €PYOOTNPLO KOL HECO QMO TIG
SuokoAlec mOU oOuvVAVTA KOTA TOV TELPOUOTIOUO KOl TIG

TIPAYUATIKEG TTpooTtaBeLeC eMIAUGHG TOUG.

H nmapovoa Statplfr) unoypappilel wg Baocikd onpeia otL o) H
Suvapikn g exnaideuong otn véa emoxn ekdpaletal anod tov
Slopkw¢ petafardopevo xapaktipa tnc PB) OL padnrég
opvouvtal va yivouv madntikol 6€kteg Kal avalnTouv évav o
evepyo poho otn padnon y) OL ekmalSeUTIKOL EMLSLWKOULV TN
SlemotnuovikotnTta otn SbaockaAlo Toug Kol E€miong va
AwadpacTikdtnTa Kal padnon: n | cuykpivel kot va avtutapaBaliel tn Bewpntikn yvwon e
€viagn OSlayWVIOUWY POUTIO- | YVWOTEG MPAYUATIKEG KATAOTACELG 8) H eKMALSEVUTIKI) POUTIOTIKNA
TIKNG OTNV eKMALSeUTIK SLadL- | €lval n amavinon o€ auteg TG emdLweelg, kabwg Sivel otoug
kaola: oxedlaopdg, ulomoinon, | HOBNTEG TOV  TPWTAYWVLOTIKO POAO  OTNV  EKTTALOEUTIKNA
agloAdynon Stadkaola pall e TV Kavotnta owkodounong yvwong €) H
SlemuotnUovik Tpoaogyylon tng SldaokaAiag emtuyxaveral
HEOW TNG POUTIOTIKNG CUYKEVIPWVEL TN Bewpla Tou padnuotog
pue AUOELC ot KaBnuepvd TPOKTIKA TipoBARuata Kot ot) Ot
Sloywviopol amoteAolv TO OXNUO Yyl TV E0Aywyr TNG
EKTIALSEVUTIKAG  POMMOTIKAC  otn  oXoAkkn lwh  Onwg

omokaAUdpOnkav péca amd TN Slopydvwon ekdnAwaong
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SLaywVIOHOU KOO EUTIKIG POUTTOTIKAG artd UNSeVLKO eminedo.
AUTh n epyacio TOPEXEL EUMELPLKEG YVWOEL, OXETIKA HE TO
OXEOLOOUO KOl TNV OpyAVWON TOU SLOYWVLOUOU yla £€L cuVaTa
£€tn. Meplypadel TA XAPAKINPLOTIKA TWV OCUUUETEXOVTIWV
HOBNTWV Kal UTIOYPOUULZEL TIGC aAAOYEG TIOU WMOPEL va TOUG
emudpEpel 0 Slaywviopoc. Napouotalel Kal avalUeL OTATIOTIKA
otolxela ToOU OUAAEyovtal HEOW epwtnuatoloyiwv o€
SL0POPETIKEG TIEPLOSOUG: TPV ATIO TOV SLOYWVIOUO, OUECWS
LETA Ao OUTOV KL £€L UAVEG LETA TNV OAOKANpwaor| Tou. Metau
aMwv, n mapovoa SIMAWUATLKA epyacia otoxeVel va avadeiel
TIC aAAayEC OTO OXESLOOUO £VOC Slaywviopol SLamPOoCWITLKNG
EKTIOLOEUTIKNG POUTIOTIKIG TIPOKELUEVOU VA TOV HETATPEYEL OE
SladkTuaKO, va MEAETNOEL TWG UAoToBnKav Kol Tmola
OUUMEPACHATO £XOUV TIPOKUYEL, EVW TAPAAANAQ KataypAdel
T 0hEAN KOl TA UELOVEKTHMATA TOU VEOU TpOTou Sleaywyng

SLOYWVLIOUWY POUTIOTLKAC.

2.2.4. NepiAnn

YIApXEL MLOL OEPA TPOTITUXLOKWY KOL HUETOTTTUXLOKWY UOONUATWY TIoU TpoodEpovTal amo

MNaveruotrpLa otnv EAAaSa. Yrdpyxouv emiong 37 OXETIKEG LETOMTUXLOKEG Kal 11 SL86aKTOPIKES SLaTPLPEG.

Ta amoteAéopata deixvouv otL Ta TuRpata Ekmaidevong eival ta TuRpata mou npoodEpouv

OXETIKEG PeAETEG STEM o€ mpomtuyLoko emninedo.

OplopEVEG MPETATTUXLOKEG SlaTplBeg KabBweg kal SLOaKkTopkéG Slatplfeg akoAouBolv Tnv
oAokAnpwuévn mpooéyylon STEM, dAAeg apopolv éva cUYKEKPLUEVO BEpa armo Ta mediol STEM Kat Alyeg

OTAOELG HeAeTOUV yLa TNV ekmaidsuon STEM.
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3 Epya

Mia oslpd amo €pya £pEUVAC KOl QVATITUENG OXETIKA UE TNV ekmaibsuon STEM Ttpé€xouv Kal

OUUMETEXOLV eTaipol amd tnv EAAASa.
3.1."Epya HORIZON 2020

To Horizon 2020 ATav To MPOYPAMUA XPNUATOSOTNONG TNG EPEUVAG KAl TNG Kalwvotopiag tng EE
yla tnv iepiodo 2014-2020.

1. «ZUVEPYQAOIEC yLa TNV ekmaibevuon Twv emotnuwy — PAFSE», https.//pafse.eu

«To PAFSE eilvol éva ekmalSeuTikO €pyo EMIOTAUNG TOU QVTIUETWIIEL TIC TIPOKANCELS TNG
dnuoolag vyeiag. To PAFSE Slepeuvd TNV €MIOTNHOVIKN eKmaibeuon w¢ OXNUO yLa VA TIAPEXEL OTOUG
TOALTEG TIC YVWOELC, TO epyaleia Kot TIG Se€LOTNTEG Yl TN ANPN TEKUNPLWUEVWY AMOPACEWY CXETIKA LIE
TIC TPOKANOELC TNG SNUOCLOC uyelag. To £pyo PowBel TNV €TOLPOTNTA TNG KOWOTNTAS, £0TLAlOVTOG OF
TMAPAYOVTEC KWWSUVOU yla TNV KOTAOTACN TNG UYELOC TWV OTOPWY, OAAA KOl OTI TIPOANTITIKEG KoL
TIPOOTATEVUTIKEG OUUMEPLDOPEG A0 TPOCWTTIKY Kol TIANBUCHLOKA OKOTild, oupBdllovtag oe 1o
EYYPOUUATEG KOLVOTNTEG OXETIKA UE TOV UYLEWVO TPOTO (WG, TNV TPOANYN TPOUUATIOHWY, KABWC Kot
avixveuong, mpoAnyng KoL AVILLETWITLONG LOAUCUOTIKWY acBsvelwv. To PAFSE dnuloupyel cuvepyaoieg
METAEL oxOoAelwV, MAVEMLOTNULWY, TTOPOXWV N TUTILKNG EKTIALOEVONG, ETLXELPHOEWY KAL OPYOVWOEWY TNG
KOWWVIOG TWV TOAITWVY KOL TOUCG EUNMAEKEL OE TIPOOTIADELEC EUMAOUTIOMOU TNG EKMALSELONG TWV
Eruotnuwy, tng Texvoloyiag, Tng Mnxavikng, twv Mabnuatikwy (STEM) wote va cupmnepA\dPet Bépata
Snuootag vyeiag. Me emikevipo ) Snuloupyia pLOG LoxupnG SLEMLOTNOVIKAG OUASag, n koworpagia Tou
£€PYOU EVOWHATWVEL OTO EKTMALSEVUTIKO TpOypappa amoPelg and BLoAddyoug, PuxoAoyoug, L8IKoUG
mepBaANoOVTIKNG Lyeiag, pHaBnuotikols, LNXAVIKOUC, SLOXELPLOTEG £pYwV, EKTIALSEUTIKOUG EMLOTAMNG,

gnayyeApatieg Snuootag vysiag, umelBUVOUC XAPAENG TTOALTIKNG KOIL EPEUVNTEGY.

To Navenotiuio lwavvivwv (Taoog Avaotdolog¢ MikpomouAog) kal to lvotitouto Texvoloyiag

YrioAoylotwy Kot Turou «Atddavtocy» (EAiva Meydhou) sival ol cuvepydteg and thv EAAGSa.

AUTO TOo £pyo €xeL AaBel xpnpatoddtnon amo To MPOyPAPUa EPELVAG KOl KolvoTopiog Horizon

2020 tn¢ Evpwnaikng Evwong oto mAaiolo tng cupdwviog enyopriiynong No 101006468.

2. Exmatbeutiky) Poumotikn yia STEM etl.ppp.uoa.qr/ content/Erga R@D/er4stem en.htm

«To €pyo Ekmaibeutikn Poumotikn yta STEM (ERASTEM) otoxeUel va HETATPEYPEL TO Ttepiepya

ULKPpA TTaLSLA o€ veapoUC eVAALKEG TTABLOOUEVOUG [E TNV EMLOTAKN KAL TNV TeXVoAoyld UE HLa TIPOKTLKN
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XPNAon: TN POUTIOTIKNA. O TOUEQC TNG POUTTOTIKNG OVTUTPOCWITEVEL £VA TIOAUETILOTNUOVIKO Kol €€0ILPETIKA
KOLVOTOHO Tedio mou meplhapPavel T Puolkn, Ta HABONUOTIKA, TNV TTANPOdOPLKH, AKOUN Kol TOV
Bropnxavikd oxeblaopo, KabBwe Kal TIG KOWWVLKEG EMLOTAKEG. EMutAéov, Aoyw Ttwv SLadpopwv TOHEWY
edappoywv, amaltouvtol opadikr gpyaocia, SNLLOUPYLKOTNTA KAl ETUXELPNUOTIKEG SELOTNTEG yLO TO
OXEOLOOUO, TOV TIPOYPOUHUATIONO KAL TNV KOLVOTOUO EKUETAAAEUCH POUTTOT KOL POUTIOTIKWY UTINPECLWV.
To ER4ASTEM Ba BeAtiwoel, Ba evomolnosl Kal Ba eVIoXUOEL TIC TPEXOUCEC EUPWIIAIKEG TIPOCEYYIOELG OTNV
eknaidevon STEM pEow TNG POUTIOTLKNG O £Vl AVOLXTO AELTOUPYLKO KAl EVVOLOAOYLKO TTAaiolo. H 16éa
Baolletal os TPeLG ONUAVIIKOUC TIUAWVEG TOU KOVOTPOUELOVIOHOU: 1. gUImAOKN UE LOXUPEG LOEeG, 2.
0lKoSOUNGCN 08 MPoowWTLKA evdladEpovta Kal 3. padbnon péow Snuloupyiag (n mapouciaong Wewv pe
anta texvoupynpata). To mhaiolo ER4STEM Ba mpood£pel GUVEKTIKA 0€ HaBNnTEG nAkiag 7 £éwg 18 eTwv
KOOwWEG Kal OTOUG EKTIALSEUTIKOUG TOUG SLOPOPETIKEG TIPOOTTIKEG KOl TIPOOEYYIOELS Yy va Bpouv ta
evblad€Povta Toug Kal TIG SUVARELG TOUG OTN POUTIOTIKN yla va akoAouBrjoouv tn otadlobpopia STEM
UECW TNC POTTOTIKNG KOL TWV NULOUTOVOUWVY EEUNTVWV CUOKEUWV. Tautdxpova ol pobntég Oa pabouv ylo
TNV Texvolovyia (m.x. KUKAwpaTa), yla Evav ToHEa (Y. LaBnuatika) kot 8a amoktjoouv S£€L0TNTECG (TT.X.
ouvepyaoia, kwdlkomoinon). Oa avamtuxBoUv KOLVOTOUEG TIPOOEYYIOELC Yyl TNV E€miteuén pLag
oAOKANPWUEVNC Kol CUVETIOUC LB TTOU Bal cUYKEVTPWVEL Ta TOLSLA o SLopopPeTIKEG NALKIEC, EEKIVvwvTag
oand to SnUoTikO oxoleio kal Ba ta cuvodelel PEXPL TNV amodoitnon amdé To YUUVAoLo. Ta POUTOT
auéavouv To evlladEpoV TwV HOONTWV yLa TNV EMLOTAKN KoL TpowBouv tnv £unveuon os éva dla Biou
evlLadEPoV yla TNV EMLOTAN, TNV TEXVOAOYLO, TN UNXAVLKA KOL Ta HaBnuoTikd EEKvwvTag and veapn

nAtkia, kaBwe to xpnuotodotolpevo amo tnv EE £épyo ERASTEM ¢Epvel Ta pOUIOT oTnV TAN».

To Epyoaotrplo Ekmatdeutikng Texvoloyiag tou Mavemnotnuiou ABnvwv eival o cuvepydtng ano

v EAAGSa.

AUTO 1O €pyo €xeL AdPeL xpnpatodotnon and tnv Eupwmnaikn Kowodtnta, H2020-EU.5.a, SEAC-1-
2014 - KolvotouoL TPOTIoL YL VAL YIVEL N ETILOTNUOVLKN ekaibguan Kal Ol ETLOTNLOVIKEG OTASLOOPOLLES

£AKUOTIKEC yLo TOUG vEéoug 2015-2018.

3. Scientix, kowvotnta yLa TNV EKMAIOEUCN TWV EMLOTNUWV Yl TNV Eupwmn scientix.eu/home

To €pyo STE(A)M Education European Roadmap (SEER) emiSuwkel va evioxUoeL TNV eknaideuon
STE(A)M otnv Eupwnn, HEow TNG OPAYWYNG LLOG OELPAG 08IKWYV XopTwy Tou Ba avoifouv to dpopo yla
TIOAMTIKEC Kol BOeoplkeC aAAOYEC TIOU elvol QmAPAITATEG yla TN HeEyAAng KAlpakag sdappoyn Kot
EVOWPATwon ¢ eknaideuong STE(A)M otnv Eupwrn. MNa tnv emniteuén autol TOU EKTETAUEVOU OTOXOU,

to SEER Ba cuvBioel o kaBsotwg tng STE(A)M Education kat Ba aflohoynosl Tig eOvikEG Kol Siebveic
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TIOALTIKEG YlO VO KOTOVONOEL TIOLEG PUBUioelg TOATIKNG umootnpilouv KaAUtepa tnv ekmaibeuvaon
STE(A)M. Xpnowomolwwvtag t Babld kot exktetapévn npooeyylon, to SEER Ba oxedldoel éva cuvolo
0pOCNUWY, TPOXLWV KoL OTPATNYIKWY yla Baolkd evdladepopueva UEPN, CUUMEPLAQUBOVOUEVWY TWV
UTEUBUVWVY XApa&nc MOALTIKAG, TwV UTeuBUVWV ARPNG anodacewv oto oxoAeio, Twv SACKAAWVY KAl TwWV
CUVEPYOTWY ToU KAASOU, yla va urootnpiéel Tnv uloBETnon tng eknaidevong STE(A)M otnv Eupwrn Kot
népa. To €pyo SEER ouyxpnuatodoteital anod thv Eupwmaikn Emttpon péow tou mpoypaupotog EU
Horizon (HORIZON-WIDERA-2021-ERA-01-70 — HORIZON-CSA) kat ouvtoviletat amd to European
Schoolnet. OLxwpeg etaipot eivat n Itaia, n Kompog, n EAAada, n OAavsia kal n Feppavia. H epsuvnTikA
opada DAISSy (Dynamic Ambient Intelligent Sociotechnical Systems) tou EAMN mpayuatomnolet
EKTIOLOEUTIKN KOl TEXVOAOYLKN) £PEUVO LIE ETKEVTPO TNV KOWWVLO, UTTOOTNPILIEL KOLWVOTNTEC TIPAKTLKNG,
avamntuooel Sladiktuakeg mAatdopueg padnong, MOOC kat 3D meplBAAovta, EMITPEMEL TV OVATITUEN

PYndlakwy Se€lottwv Kot SELOTATWV TTOALTWV Kal TPowBOEel TNV €vtagn Ko TTOAUTIOALTIOULKOTNTA.

H EAANvikn Etatpeia EAe0Bepou Aoylopikol Avoilktol Kwdika (GFOSS) eival to €Bviko onueio

gnadng yla tnv EAAGda.

AUTO TO €pyo £xeL AaBel xpnpatodotnon amd To MPoypapa EpEUVAG Kol Kawvotopiag H2020 tng
Eupwmnaikng Evwong — £€pyo Scientix 4 (2UpPBaon emyopriynong N. 101000063), mou cuvtoviletal amno to
European Schoolnet (EUN).

4. Hydrobots, STEM for youth (STEM4YOU(th)), stem4youth.eu

AmoAaoTe TNV EMLOTAMN, TNV TEXVOAOYLQ, TN HUNXAVLKA, Ta poOnuatikd. Kataokeur) evog
UTIOBPUXLOU POUTIOT. QKEAVLA VOUTLKN LNXOVIKA. Mnxavikn yla pabntég SsutepoPaduiag eknaidevong.
MpowBnon tng ekmaidsuong STEM amo BACIKEG EMLOTNUOVIKEG TIPOKANCELS KOL TOV QVTIKTUTIO TOUG OTN
{wn Kal TI§ poomTikéG otadlodpopiag pag. Autn n mpokAnon elodyel Toug pobntég ota Badpata g
UToBPUXLOG POUTIOTLKNG. OL HaBNTEG KaAoUVTOL VA KATAOKEUAOOUV €va UTIOBPUXLO POUTIOT Kal éva
cUOTNUA TIPOWONG, VO aVaTTUEOUV Evav €AEYKTNA Kal va SLEPEUVAOOUV TO BAPOC KAl TNV Avwaon. Auth n
npOkAnon S16AGokel Baclkeg de€LOTNTEG OTOV OXESLAOUO TTAOLWY KAl UTIORBPUXIwY Kal evBappUVEL TOUG
MOONTEG va e€epPeEUVIOOUV €VVOLEG VAUTIKAG APXLITEKTOVIKAG KAl UNXAVIKNG Baldooiwv wkeavwyv. H
npokAnon Baociletal oto mpoypappa SeaPearch mou avamntuxbnke anod toug kabnyntég tou MIT Thomas
Consu kat Chris Chryssostomides, aut n 6paoctnplotnta ival epnvevopévn and to BipAio «how to build
a underwater robot» twv Harry Bohm kaut Vickie Jensen. To mpoypoppa auth tn otyun Staxetpiletal to
Slebvec 16pupa oclVEEONC CUCTNUATWY N EMAVEPWHEVWY oxnUatwy. OL yevikoi otdyol mepthappavouy

TNV Katavonon Tou KUPLoU POAOU TwV UALKWV KAl TwV LGLOTATWY TOUC OTN UNXOVLKA, TNV Tapakivnon Twv
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dawopévwy tng KaBnuepwnig Lwng, TIg Evvoleg tNG GUCLKAG (atwpoUpevn), Tnv avamtuén deflotitwy

Slepelvnoncg kat Seflotntwv oxedloouou.
To 16pupa Euyevidou eival o etaipog ano tnv EANada.

AUTO TO £pyo £xel AdBeL xpnuatodotnon amod to Mpoypappa MAaioo «Horizon 2020» ng

EupwmnaikngEvwong yla tThv €peuva KaL Thv Kalwvotopia, Baoel tng cupdwviag emyoprnynong ap. 710577.

3.2'Epya Erasmus+

O VYEeVIKOG OTOXOG TWV TMPOYPAUUATWY Erasmus elval va umootnpifel tnv ekmaldeuTikn,
ETIAYYEALOTLKN KOL T(POCWTTLKI QVATTUEN TWV EKMOLGEUTIKWY KoL TWV Hobntwv otnv eknaideuvon STEM,
otnv Eupwrn Kot mépa amoé authiv, cUpPPAAlovtag £Tol OoTnv eKmaidsuon KAl TNV KATAPTLONn
EVOWUATWVOVTOC TPAYUOTIKA OUBEVTIKA TaykKOoUlo TipoBARUata mou odnyolv oTnv Kalvotopia,
gvioyUouV TI¢ S£€10TNTEC Kal KvnTomolnon evepyou moAitn. Ta £€pya STEM otoxelouv oto oxeSLaopd Kot
™V avantuén mepBAAAOVTWY ULKTAG Kal €€ amooTAcsw Hadnong yia tn dtdaokalia mpoxwpnUEVWY
Bepatwv STEM oe pelhovtikoUg kaBnyntég Quolkwv Emotnuwv. Ou el8ikol otoyol adopouv thv
npowOnon TNS LoONOLOKAG KIVATIKOTNTAC TOCO TWV EKTIALSEUTIKWY OG0 KOL TWV HaBNTWV, TNV ATUTIN Kot
ATUTIN HOBONOLaKA KLYNTIKOTNTA KoL TNV EVEPYO CUMHETOXN, KOOBWC KoL Tn ouvepyaoia, Tnv molotnta, tnv
€vTagn KoL TNV LooTNTa, TN SNULOUPYLKOTNTA KL TNV KOLVOTOMIO OTOV TOopE TNG eKMAideuong Kot TG

KOTAPTLONG. ELOIKOTEPQ, OL CUYKEKPLUEVOL AEOVEG TWV EPYWV Elval:

° ™V avamntuén Kawotopwv Pnolakwv oevapiwv SidackaAlag oe mponyuéva BEpata

STEM

° ™V avamtuén otpatnywkwyv ddackaAlag kot pabnong mou mpowbolv TV OUCLACTIKA
xpnon twv Pnolakwv texvoloylwy yia tn didackaiia mponyuévwy Bepdtwv STEM os meptfallovia

UELKTAG KoL £€ AMOOTACEWG LABNONG

° ™Tmv oavamtuén ekmadeutikwyv TAaTPopuwy avolxtng mpdcBacng omou Pndlakd
S16aKTIKO UALKO ylor mponypéva Bépata STEM pmopei va polpdletatl os 6An tnv Eupwnn og mowida

EKTIALOEUTIKA, OLKOVOULKA KOl TTOALTLOTIKA TAalioLa

° N Qvamtuén KateubuvtPLWV YPAUUWYV KOl TPOTACEWV yia tn OlbaokaAio twv

MEAAOVTLKWVY SACKAAWVY ETMLOTNWY TIPOXWPNUEVWY Bepdtwy STEM oe Stadiktuakd replpaiiovra.
AkoAouBoUv épya Erasmus pe etaipoug amd tnv EAAGSQ.
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1. SEISMO-Lab Framework for Establishing STEAM School Competence Labs, seismo-lab.ea.qr

«To SEISMO-Lab Ba mpoetolpdaocsl Saok@Aoug Kal pabntég va SnpLoupyrnoouV GUULETOXLKEG,
XWpL¢ amoKAELopOoUC, SLaBEUATIKEG TTPOKANOELG LABNONG KL va eUIMAEEOUV TOUG LaBNTEG Og £pya Ttou Ba
auénoouv Tig 8e€Lotnteg enihAuong MPoPANUATWY, TN SNULOUPYLIKOTNTA TOUG KAl Ba POAyouV TIG OTAOCELG
pHabnong péow Mpaéng. Oa evioxVoouv TNV edappoyr Baclkwy (MEpav TwV EMLOTNUOVIKWY) §€LoTTwY
KOL LKOVOTATWY, TOU UloBeTolVTaL OTIC TOTIKEG OUVONKEG, Xpnoldomolwvtag Se€lotnteg emiluong
TPOBANUATWY, XELPLOUO KAl LEAETN KATAOTACEWY KAl OULUETEXOVTOC OE OUCLOOTIKEG KOl TIOPOKLVNTLKEG
6paoTNPLOTNTEG EMLOTNUOVIKAG £PEUVAG YL TOV UETPLACHO TWV KOTAOTPodWV and oelopolC. EnmAéoy,
ta SEIMSO-Labs Ba &nuloupynoouv €va mpoypapa KOTAPTLONG EKTIALSEUTIKWY yla va urtootnpiéouv
Toucg ekmaldeutikoug otnv idpuon kat edappoyr Twv SEISMO-Labs, cupmeplappavopévng tng
ekmaibevong oe Kawvotopeg peboddoug omwe n diepelivnon katl n Buwpatiky padnon. To SEISMO-Lab
urtooatnpiletl tn dSnuioupyia Epyaoctnpiwv Avamtuéng Ikavotntwy, mou avantuxdnkav kat dievBuvovral
ano ekmaldeuTikoUGg, TO omola atn CUVEXELa Ba umopolV va SNULOUPYHOOUV TIPOYPAUUATA OTIOUSWY
STEAM yla ta oxoAsia Toug, Ta omoia Ba emMTPENMOUV OTOUC HABNTEG va EQ0KAOCOUV LKAVOTNTEG Kal
6eflotnteg mou umepPaivouv to STEM: avefaptnoia pabnty — kot aAAnAs€daptnon — HECW TNG
ocuvepyaoiag, tTng kaBodnynaong Kol HECW TNG OPOXNG EVKALPLWY OTOUG HOONTEG VA KATAVON 00UV KAl VOl

oavakpivouv tn B£€on Toug OTOV KOGUO».

To EBvikOd Aotepookomeio ABnvwv Kat n EAAnvoyeppavikiy Aywyr elval ol gtaipol amo tnv

EAAGSQ.

AUTO TO £pyo €xeL AdPeL xpnuatodotnon amo to Mpoypappo ERASMUS+ tne Eupwrnaikng Evwaong
Bdoel Tng cupdwviog aptd. 2021-1-ELO1-KA220-000032578.

2. STEM — DIGITALIS, stemdigitalis-project.eu/el/home gr

To STEM Digital Distance Learning otnv Mavemiotnuiakn AwdackoAia (STEM — DIGITALIS)
Supkeoe a6 01/06/2021 €wg 31/05/2023 (24 pAveg) kal oL XwpeG etaipot ftav n EcBovia, n Meppavia,
n EAAGSq, n IpAavdia, n OAavdia. To €pyo STEM DIGITALIS otoxeUel oto oXeSLAOUS KAl TNV AVATTUEN
TMEPPAANOVTWY [ULKTAG KL £ AMOOTACEWC LABNOoNG yla T dtdaokaiia mpoxwpnuévwy Bepdtwyv STEM ot

peAovTikoU¢ kaBnyntég Quokwyv Emotnuwy. EldikdTteEpQ, oL 161kol aTOXOL TOU £pyou elval:

° Avarmrtuén kawotopwy Pnolakwv oevapiwv Siéackaiiog os mponyuéva BEpata STEM.
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° Avantuén otpatnylkwyv dtdaokaAiag kal pabnong mou npowBouv TNV oUCLACTIKN XprRon
Twv Pndlakwv texvoloywwv yia tn StdackaAia mponyuévwy Bepdtwv STEM oe meptBAAAOVTA LLKTHG Kal
€€ anmootdoswg padnong.

° Avamrtu€n plag ekmalbeuTIKAG TAQTPOpUAE avolxtng mnpdcPacng omou YPndlakod
SL8OKTIKO UALKO ylo mponyuéva Bépata STEM pmopel va polpdletal oe 0An tnv Eupwnn og mowkiAa
EKTTALOEUTIKA, OLKOVOULKA KOl TIOALTLOTLKA TTAdioLa.

° Avarmtuén kateuBuvTtpLWYV YPAUUWY KAL CUCTACEWV yLa Tn Stéaokalia Twv HeEANOVTIKWY

SOOKAAWV EMLOTNHWV TIPOXWPNUEVWY Bepdtwy STEM os Sladiktuakad neplBaiiovra.

Avapévetal OTL Ta anoteAéopota tou STEM DIGITALIS Ba £40UV QVTIKTUTIO OE TOTILKO, £BVLKO Kall
gUpWMAikO eminedo avamtuooovtag Pndlakeég mnyEC ot mponyuéva Ofuoto STEM mou Ba
XpnoomonBoulv yla TN HLKTH Kal €€ amooTACEWS HAbnon o pabnuota emotiung, BeATIwvovTtag Tig
PNPLAKEG LKOAVOTNTEG TOCO YLO EKTIALOEUTIKOUG 000 KOl YLol LEAAOVTIKOUC SAOKAAOUG. WG TIPAKTLKA YyVWoN

OXETLKA UE TOV TPOTO XpHong YndLakwv mopwyv yla Lobnpoto Tou oXeTi{ovTal e TNV EMLOTAMN.
To Naventotulo Kpntng eivat o etaipog and tnv EAAGSa.

Juyxpnuotodoteital amd to Mpoypaupa Erasmus+ tng Eupwmaikng Evwong, ocupdwvia

grnyopnynong optB. 2020-1-ELO1-KA226-HE-094691.
3. STEAMonEDU , steamonedu.eu

«To £pyo STEAMonEdu otoxeUeL va. au€noeL TNV ULOBETNON KOl TOV AVTIKTUTIO TNG eKTIadeuoNG
STE(A)M emevdUovtag otnv KoWotnTa TwV evOLOdEPOUEVWY KAl OTNV ETIAYYEALATLKY OVATTUEN TWV
EKTTALSEUTIKWY. Q¢ OMOTEAECUA £PEUVAG KAL SNLLOUPYIKWY TEXVIKWVY TIou Ba eivat kaBoploTikég yia ta
MEAN TNG Kowdtntag, Ba dnuioupynBel o ekmatbeutikd mAaiolo STE(A)M, To omoio Ba mephapPBavel

LKOVOTNTEC, TIOALTIKEC, peBoSoAoyieC, EKTALOEUTIKA QVTIKEIUEVA K.ATL».

To DAISSy, 1o IvotitoUto Texvoloyiag YroAoylotwy kat Tumou «Addavtog» kat n MNepibepelakn
AleVBuvon NpwtoBabuiag kat Asutepofadutag Eknaideuong Autikng EAAGdag sival ol eTaipot amno tnv

EAAGSQ.

Juyxpnuotodoteital andé to Mpoypappa Erasmus+ tng Eupwnaikng Evwong, ocupdwvia

enyopAynong 612911-EPP-1-2019-1-EL-EPPKA3-PI-FORWARD.

4. Going the Distance, eduact.org/erasmus-capacity-building-of-stem-tutors-for-providing-

distance-learning-going-the-distance-el
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«AUTO TO SLETEG €pyo KA2 oToxeUEL val KAVEL TIG PNdLakéC TEXVOAOYIEG ekTtaldeuonG TPOOBAGIUES
oe OAoug, mpoodEpovtag avolyty mpocPfacn oe mMAnBwpa MoOpwv MANpodoplwy, ekmaidsuong Kot
KOTAPTIONG, &vw TOpAAANAa mpoodépel KaBodnynon OXETIKA HE TOV TPOTMO ofLOAOYNOoNG Kot
OMOTEAECHATIKAC XPONG TOUG aKOUN Kal og Tteplddouc kpilong, Omwg . tng mavdnpuiog COVID — 19. Exel
avayvwpLlotel anod tn cuvepyoaoia otL og media STEM Omwe n eKMOLSEUTLKY) POUTIOTIKA N HeTABacn ano
™ PUOLKN oTNV €lkoviKn ATav Wlaitepa SUokoAn. Q¢ ek TOUTOU, CUUPWVA HE TIG VEEC AMALTHOELG TOU
Topéa EEK kal to Ixédlo Apaong kat Wnolakng Exmaideuong tng EC (2021-2027), auto to £pyo £XeL
oxeblaotel yla: a) MpoodLloplopod TwY ELSLKWY AVOYKWVY TWV EKALSEUTWY Katd tnv niepiodo COVID-19, B)
Alakpivete amo aAAa Swpedv oXeTIKA PndLakd epyadeia mou lval KOKAC moLotntag, y) MeptnynBeite ot
OUTA OXETIKA LE TOV TPOTIO AVTLUETWITLONG TWV KOLWVWVLKWY ETITTWOEWVY TIOU gvtomi{ovtal Kupiwg oToug
VEOUC AOYW TNG ENeldNng mpayuatiking emadng, 6) NPoeToATE £va VEO EKTTALSEUTLKO TIPOYPA LA YLa
KaONyNTEG Kol avamtuete Kavotopueg PNdLAKEC UTTOOTNPLKTIKO UALKO, €) Ekmaildeuon Twy eKMALlSEUTWV
yla TNV QITOTEAECUATLKY XPHON TWV TTAPATAVW, a&loAOyNon Tou ekmMaldeUTIKOU TEPLEXOUEVOU Kal ARYn
oXoAlwv, ot) Anptoupyia avolxtrng MAatdhOpUag €€ AMOCTACEWC eKTAiSgVONG Pe SLaSIKTUAKA Habnuarta,

SLadIKTUOKA OEULVAPLO, OEULVApPLA, aEloAOynon L BAon NAEKTPOVIKA CrUATA K.ATL. .
H Eduact eivat o cuvepyatng ano tnv EAAGSa.
Juyxpnuotodoteital amno to £pyo Erasmus+ Form ID: KA226-B868ECSS.

5. ZyoAegia dnutovpyiac: Evioyuon tng Snutoupylkotntac Twv uadntwv kat tne déousvong STEM
UE TNV EVOWUATWON TOU TPLOSIHOTATOU OXESLHOUOU KOl TOU TIPOYPAUUATIOUOU OTn padnon tng

beutepoBadutac sknaibevonc makers-project.eu/

OLyvwoelg kat oL 5e€1otnTec STEM Bswpouvtal BACIKEG YLOL TNV AVTAYWVLOTLKOTNTA TG Eupwrng
KOL TNV LKOWVOTNTA TNEG VO OVTLUETWITI(EL TIC KOWVWVLKEG TIPOKANCELS. ETtl Tou mapovtog, Sev umapyouv
apketol anogottol STEM yia va kaAUPouv tn IAtnon yla enayyelpatieg STEM. Qg ek toutou, eival
anapaitnto va auénbel To Moocootd Twv doltnTwy Mou eviladEpovTal Kat eival KAAA TIPOETOLLACHUEVOL
yla TG omoudég STEM kat tn otadlodpopia. H STEM mpénel va avtanokplBel otig teAeutaieg alayEg
otnv texvoloyla Kal TG AmMALTAoelS TNG Blopnyaviag. Tautoxpova, TIPEMEL va YIVEL TILO TIEPLEKTLKO,
€EAKUOTLKO KOl €AKUOTIKO yla Toug pabntéc. H texvoloyio 3D, e€l8ikd oOtav ouvdudletal He Tov
MPOoYpPOUUATIONO, UTtopEl va EUITAOUTIOEL ONUAVTLKA TIG TPEXOUOEC TTpwToRoUAieg STEM. Avamntuooet
Snuloupylkotnta, TNV Kowotopiar kot Tt Sefotntec emiluong TPoBANUATWY Twv paBntwv.
EvatoOntomolei Toug pabntég otn oxéon petafy STEM kot mopoywylkig Stadikaciog. Ta mnyaivel emiong

TOAU KaAd 6cov adopd Tt cUPPETOX Twv podntwv. To 3D obnysi os amoteAéopota mou oL HadnTeg
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UTTOPOUV KUPLOAEKTLKA va ayyifouv kot va Souv, KATL TIOU €ival LKAVOTIOLNTLKO KoL UITOPEL VO KAVEL TIG
Spaotnplotnteg STEM Tlo EUXAPLOTEG O€ KATA TA GAAA SLOTOKTIKOUG pabnteg. TEAOG, lval pLa oo TiG

KOAUTEPEG TEXVOAOYIEG LA TNV AMPOCKOTTN EVOWHATWON Tou STEM oto Arts & Design.

O yevIKOG 0TOXO0G Tou £pyou eival va emtpePel TV edappoyn Tplodldctatou oxedlaopol Kat

eKTUTIWONG otnV ekmaidevon STEM ota oxolAela tng SsutepoPadulog ekmaideuonc:

° Mapoxn oe SAoKAANOUC Kal HaBNTEG pe HABNOLOKEG/SIOAKTIKEG TINYEG OXETIKA UE TOV
TPLOSLACTATO OXESLAOUO KAl TNV EKTUTIWON

° Mapoxn oe SAOKANOUC Kal HABNTEG pe HABNOLOKEG/SIOAKTIKEG TINYEG OXETIKA UE TNV
edappoyr ™G yYAwooog mpoypappatiopol Python otov TploSldotato oXeSLOopUO KOl TLG SNLOUPYLKEG
£€ePEVVNOELG TPLOSLAOTOTWY LOVTEAWV

° E€omMALOMOG Twv ekmaldeuTikwv pe peBodoloyikn kat Stdaktiky kabodnynon yla Tto

oxeSlaopo KaL tnv napadoon tng eknaidevong STEM otov Topa tng tTexvoloyiag 3D.

O etaipot and tnv EAada eival n AlevBuvon Asutepofabuiag Exkmaideuong Xaviwv kot To

MoAuteyveio Cete.

Juyxpnuotodotoupevo amnd to Mpoypappa Erasmus+ tng Eupwmnaikng Evwong, Kwd. oxt. 2020-1-

BG01-KA201-079274.

6. MiniOpenLabsSTEM, miniopenlabstem.com

O kUPLOG OTOXOC TOU £PYOU €ilval va SNULOUPYNOEL Kot VoL SOKLUACEL LA OVOLYTH KOLVOTNTA KOt
TIPAKTLKA TIPOCEYYLoN yla T Buwowun Avamrtuén kal tnv Ekmaidevon STEM nawbuwy (6-12 etwv), mou

nepthappavet:

° MiniOpenlLabs: ta MiniOpenlabs eival HIKp& €pyaOTAPLO, OVOLXTA OTNV TOTILKNA
Kowotnta, Omou Ta madld, Uumoe TNV KaBodnynon SackGAwv N AANWV  EKTTALSEUTIKWY
(oupmepAaUBAVOUEVWY TWV YOVEWV), LITOPOUV VO U LLETACXOUV O€ £pya Ttou Baocilovtal oto STEM yla
™ Blwoun avamntuén.

° BiBAio Apaotnplottwy: auto to BiPAio Ba mepléxel éva cuvolo €pywv Tou Baocilovtat
o STEM yla Tn BLwotpn avamtuén mou unmopouyv va npayuatonotnBouv ota MiniOpenlLabs.

° Epyaotrpla: mepapBavel Tn Snuloupyla KATEUBUVTPLWY YPOUUWY Kol T Sle€aywyn
SLopopETIKWV €KENAWOEWY Yyl TNV LKAVOTIOINON TWV EKMALSEUTIKWY OXETIKA HE TNV TPOOEYYLON

MiniOpenLabs kal Tn CUMETOXH TNG TOTUKAG KOWOTNTOC OTLG EKTALOEUTIKEG SpaaTnpLlotnTeg STEM.
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To Mavemnotiuo Autikng Makedoviag kat to Anatolia Education Group eivat ol etaipol ano tnv

EAAGSa.
Zuyxpnuatodoteital anod to Mpoypaupa Erasmus+ tng Eupwmnaikng Evwong.

7. EUmentorSTEM,  https://unibo.it/en/international/european-projects-of-education-and-

training/eumentorstem-creation-of-a-european-e-platform-of-mentoring-and-coaching-for- mpow®non-

UETAVAOTEC-YUVOLKEC-OTNV-ETILOTH LN -TEXVOAOY La- LN X OVLK ) -KOLL- LoD N LATLK G

«To EUmentorSTEM emiSuwkel va mpowBnoel T emdOoelg, T HABNoN KAl TV avamtuén
YUVALKWV UE LETAVOOTEUTIKO UTIORaBpo yla va edpawwoouv T otadlodpopia toug os BEoelg epyaaciag
STEM (EmiotrAun, Texvoloyia, Mnxavikr kot Madnpatikd) otnv Eupwrnn (wg apelpopevol umdAAnAol
w¢ emuepnuatieg). To €pyo OTOXEUEL OTNV OvaAmTuén Kol tn SOKLUA KALVOTOUOU UALKOU ylat TtThv
kaBodnynaon kat tnv kabodnynon (M&C) mou otoxelel peTavaoTpleg Ue umoBaBpo STEM kal Toug
enayyehpatieg mou epyalovtal pall toug (ocupBoulol otadlodpopiag, ekmaldeutikoi, umevBuvol
npooAnPewv, cUUPBouAol, K.ATL). To ekmaldeutikd kot SL6AKTIKO UALKO Ba kolwvomownBel o €vav
SLadIKTUAKO EUPWTTAILKO KOUBO Yyvwong o€ OAEG TIG YAWOOEG cuvepyatwy. To £€pyo £xel oXeSLACTEL yLa val
AdBeL uroYn TpeLg Kpioleg SlaoTtaupwoelg otnv Eupwnn. MpwTtov, N AUEAVOUEVN ELCPON HUETAVOOTWV.
AeUtepov, TO xaopa Twv GUAwV otlg Béoelg epyaciag mou oxetilovral pe to STEM. Tpitov, To SUTAO

LELOVEKTNLO TIOU QVTLUETWII{OUV OL HETAVAOTPLEG UPNANG eLSIKELUONG OTLC AYOPEC EPYAOLACY.
HEvwon AutAwpatoUxwv EAAnvidwv Mnyavikwv gival o cuvepydtng anod tnv EAAada.
Zuyxpnuatodoteital amnod to Mpoypaupa Erasmus+ tng Eupwmnaikng Evwong.

8. Fun & Engaging STEM Activities For Tomorrow's World, https.//www.zarifeios.qr/ekpaideutika-

programmata-menou/eurwpaika-programmata-menu/245-erasmus/fun-engaging-stem-activities-for-

tomorrow-s -world.htm|

O nupnvag tou €pyou eival 6tL ta MaBnuatikd kat ot Duotkég EMoTr e ipEmeL va SLdAokovTal
JLE TILO EUXAPLOTO TPOTO. O BEAQE VA TIAPAKLVI)OOUME TOUG LaBNTEG va LdBouv TNV «EMoTAun» HEcw
NG ELOAYWYN G TOU KOGHOU YUPW TOUG. EMKEVIpWVETAL 0TNV au€non kal otn BeAtiwon g euxapLotng Kal
€UXAPLOTNG EKULABNONG Twv Mabnuatikwy kat Twv Quokwyv Emeotnuwy. H Emotun kot ta Mabnuatika
CUMBAAAOUV OTNV QVAMTUEN OTOUG HABNTEC €vOC Aoylkoomaywylkol HUaAoU Kol Twv SefloTATwy
OXeOLOOMOU (LKAVOTNTEG) Ttou eival pio amd TIg KUPLEG LKOVOTNTEG OTNV EVEPYO CUUETOXN TOU TtOALTH.
ErumAgov, oL OeTIKEC EMIOTAKEG KAl Ta padnuatikd BonBolv tic Stadikaoieg adaipeong amod To «KAVwW»
otn «okéPn», divovtag £tol tn duvatotnta otoug pabntég, iwg Toug aAlodamouc Hadntéc f toug
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HaONTEG He eLOIKEC avVAYKEG, va evowpatwBolv ot dpactnplotnteg. H W6éa tou €pyou eival
LOONTOKEVTIPLKN KOl E£0TIOOUEVN Kal n B€on Tou €pyou OTOXEUEL OTNV E€ViOXUon TNG OKASNUAIKAG
emtuylog twv Wpupdtwy. Me Slaokedaotikr StdaokaAia HABNUOTIKWY Kal TMEpARATO GUOLKWV
ETLOTNUWY, Ol pobntég Ba mapakivnBolv va pabouv meplocodTepa Kal ol SaokaAol Ba pmopouv va
S18agouv Se€LOTNTEC KaL LKavotnteg oe Sladopetikd meplBailovta SidaokaAiog. Oa to mpafouv pHéow
™G avtaAAayng EUMELPLWV Kal TG SteBvol¢ cuvepyaoiag. MoAAol amo Toug PELOVEKTOUVTEG LOBNTES Hag
Ba AaBouv pépog og SpACTNPLOTNTEG TOU £PYOU Kal autol ol padntég Ba dtacouv oe loa kat Sikala
pobnotaka meptBarlovia kat Ba cupBdalouv oto va eival evepyol Eupwraiol oAiteg. Ta pkpd Grlka
npog to meplBairlov €pya cupParlouv oe évav Buwotpo Mpdovo tTpomo {wN¢ yla va apEXouv UL
aodaln, Sikatn maykooula kowvotnta. EmutAéoyv, Ba avamtugel kKal Ba EUMAOUTIOEL TNV KATAvONnon Twv
HaBNTWY yLol TNV EVVOoLld TWV «UIKPWV OAAaywVv otnv koBnueptvr toug Lwn» og évav mepLBaAAoVTIKA
anelhoVpevo Koopo. Ta meptfariovra SidackaAiag kot Habnong Twv cuvepyaloUevwy oXoAeiwv pag Ba
BeAtiwBoUv, n cuvepyaoio HETALY TWV IOpUHATWY Ba evioxuBel, ol akadnuaikég Se€LOTNTEG TWV HadNTWY
Ba auvénboulv kat oL padntég Ba avamtuéouv d€LO0TNTEG OKEYNG Kal dpdcnc yLa TNV mpoAndn Kat tnv
emiluon mepBaAloviikwy TpoBAnuatwy. EmutAéov, Ta epyaothipla Kal ot ekmoldevosl Ba
OVTLUETWITIOOUV TIPORANHATA AVATITUENC BACLKWY LKAVOTTWV. EMXELPNUATIKOTNTO? KOWWVLKEC, OLOTLKEG
KOl SLOTTOALTIOULKEG LKOVOTNTEG: AVTLLETWITILON TNG EMLOETIKOTNTAC KoL TNG Blog petafd twv padntwv. Oa
gvioYUOoEeL TO aioOnua Tou avrikewy otn oXoALKr KouAtoUpa, Bo KATATMOAEUROEL TNV eYKATAAELPN TOU
oxoAsiou. OLetaipol Ba meplapBdavouv wg oto)o TN SleBvoug cuvepyaoiag TWV MALSLWV - KOWVWVLKA Kol
TIOALTLOTIKA gvatloBntomoinon kat emiluon mpoPAnuAaTwy Petafl TOUC, TOUC POAOUG TOUG OTNV OUASIKN
gpyooia (apxnydg, axkolouBog, otoxaotng, 6paotnc...) Maldikn ouvepyaocia wg mpoAnyn Tou
ekdoPLopol, KOWWVIKEG e€loTNTeG o SLeBVEC emimedo. Na eMEKTEIVEL TIC EMIKOWVWVLOKEC, KOLWWVLKEG
Se€LOTNTEC KaL TLG 6€LOTNTEC EMIAUONG MPOPBANUATWY TwV LaBNTWV o€ SLEBVEC eMimedo Kal e AUTOV TOV
TPOMO va Toug BonBnoeL va yivouv «gupwraiol MOATEG» CUVELSNTOTOLWVTOC Kol EMLSLWKOVTACG TN SIKN

TOUG KOUATOUpA.
To npdtumo Snuotiko axoleio AAe€avSpoUmoAng ival o cuvepyatng amnod tnv EAAGda.

Zuyxpnuatodoteital amnod to Mpoypappa Erasmus+ tng Eupwmaikng Evwong.
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3.3 Mpoypapupata e-Twinning, ogulvapla kal Beplva oxoAela

Népa amno ta €épya HORIZON 2020 kat Erasmus+, ol EAANveG evdladepOLEVOL OPYAVWVOUV Kal
OUUMETEXOUV OE TPOYPAUUATA, OEpvapla kol Bepva oxoAeia eTwinning. AkoAouBoUv evOeIKTIKA

npoypappata. Ta €€L ogpLvapLO TTOU TTAPOUGCLAIOVTAL OPYAVWVOVTOL OTO TTAALoLo €pywv Erasmus.

1. Opyaviouog STEM Education, stem.edu.gr/en/stem-masterclass-educators-erasmus/

To AleBvég OepLvo Txoheio EkmalSeuTtiknG POUMOTIKN G ameuBUVETAL O EKMOLOEUTIKOUE OAWY TWV
BaBuidwy, amod xwpeg oe OAO TOV KOGUO. OL CUUUETEXOVTEG KOS EUTLKOL TP akoAoUBOUV MAPOUGCLACELG
KOl EPYACTAPLA TIOU SLEUKOAUVOUV £UTTELPOL EKTIOLEEUTLKOL e TIOANQTIAEG OUMUETOXECG KOl ETLTEVY AT
otnv Maykoopio OAvpmiada Poumot. H StaBnkn tou oxoAelou mMpayUaTomMoLleiTal oTa ayyAlKd, evw

napaAnAa Ba untdpyxet Sleppnveia ota EAANVIKA KATOTILY QLTHUOTOC.

2. STEM Robotics Education, stemrobotics.qr/erasmus-teachers-training

O Emotnpovikog EkmatSeutikog TUMoyog ya tnv MNpowbnon tng Emwotiung Texvoloylag,
MaBnuatikwv kat Popmotikng «STEM Robotics Academy», sivat évag Mn Kepdookormikog EKIadeUTLKOG
Opyaviopog, e €6pa tn Adploa-Iteped EAAGSa. Autr) n opdda mepthapBavel SackAAoug, EPEUVNTEC,
EMIOTALOVEG KOl emayyeApatieg mou evdladépovtat ya to STEM (Emiotriun, TexvoAoyia, Mnxavikn,
MaBnuatika) kat tTnv Ekmatdeutikr) Poumotikr. 2to STEM Robotics Academy ekmaldeVetol n EMOUEVN
YEVLA ETMLOTNUOVWY, HUNXOVIKWY, OXEOLOOTWY, KAWOTOUWY KOTOOKEUAOTWV KAl emixepnuatiwy. Ot
poOntég ekmatdevovtal otnv emiAucn cUVBETWY MPOPBANUATWY XPNOLLOTIOLWVTOS KOLWVOTOMES LeBOSOUG

Si8aokaAiog, Texvoloyla aLyung Kol LECW TWV EMLOTNUWY STEM.

3. Exntatdeutiko Ivotitouto DOREA, dorea.org/erasmuscourses/promoting-stem-education/

To Exmatdeutiko Ivotitolto DOREA eival £vag pn KepSooKOMLKOG 0pyavIoUoc Tou W6puBnke To
2012 pe kUpLa £6pa TN Agpecd TG KUmpou. To eKMALSEUTIKO LAONUA ETUKEVIPWVETAL OTOV EUTTAOUTIOUO
TOU Tpoypappatog ortoudwv STEAM LEow KAVOTOUWY SpaoTnpLOTATWVY yLla LadnTeg, Stabéouwy mopwv
pabnonc kat StbaokaAiog, kabBwg kat epmAoutifovtag Ti¢ SeELOTNTEC TWV EKTIALGEUTIKWY OTNV EUMAOKN
KoL TNV tapakivnon Twv padntwv toug. To pabnua Slepeuvad emiong tnv avaykn GUULETOXNG TN TOTIKNG
KOLVOTNTAG KOL TWV 0pyavIoHwVY. To Hadnua sival tdaviko yla eKaldeuTIkoug tou dtddckouv STEAM kot
BéAouv va epmioutiocouv mepaltépw Ta padripotd toug. H exkmaibeuon Ba umopoloe emiong va
T(POCOPUOOCTEL yla apxdploug Tou Ba nBelav va epoapudoouv To Mpoypaupa onoudwv STEAM ota

oxoAeia Touc.

4. e-Nable Greece, enabling.gr/en/erasmus-courses/
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JTOX0G £lval va HOLPACTOUE TN YVWOon Kal TNV Texvoloyia pog yla tnv 3D ektunwon, To UALKA
STEM, tn Bluwolpotnta K.AT. o€ 6Aoug toug Eupwnaioug cuvadéddoug pag. Avamtuooovtal Sopnpeva
pobnuata kat gpyaotrpla Erasmus+ mou KaAUTTouv SladopeTIKEG eVOTNTEG TOU Baotkou mAatciou. Ta
CEULVAPLA lval TTAvVTA eEQTOUIKEVLEVA, OVAAOYQ UE TO EMAYYEAUATIKO UTIOROOPO Kal T AVAYKEG TWV

EKTIALOEUOUEVWV.

5. Platon Erasmus+ KA1, platon.edu.gr/europeanprojects/erasmuskal/

Erasmus+ KA1, Ekmaibeuvtikd Mabnpata. H Opacn Erasmus+ KA1l mpoodépel oTOUG
EKTIALSEUTIKOUG gUKALPlEG va BEATIWOOUV TIG SELOTNTEC TOUC CUUUETEXOVTOG OF LOBNUATO KATAPTLONG
og opyaviLopoUG o AAAeC xwpPeG. Ta oxoAeia Platon mapéyxouv pia o£lpd TETOLWY HOONUATWY KOTAPTLONG
oe Bépata omwc n SlamoAtiopLkn ekmaideuon, ot Pndlakeg Se€LOTNTEG, N EKMALSEUTIKY POUITOTIKN, N
S16aokahio STEM, ot KOWWVIKEG Se€lOTNTEC Kal n uadnon pe Baon to moaxvidl. Kabe xpovo opadeg
KaBnyntwv and oAn tnv Eupwnn ¢thofevouvtal yia éva Stdotnua otnv Katepivn Kol GURPETEXOUV OTO

EMUOPPWTLKA HaBRaTa TOU CGXOAElOU HOC.

6. Ot kavotntec STEM otov 210 aiwwva, Séppec, erasmus2020.splet.arnes.si/ltt-c1-the-stem-

abilities-in-the-21st-century-greece/

To €pyo &ev mpoopiletal povo ylo Labntég Kat ekmaldsuTikolG aAAd yLa Ty eupUTEPN KOVOTNTA
KoL oL aToxol propel va StadEpouv amod tn pa opdada otnv AAAN. ZTOXOL TWV HaBNTWV: 0 TILO ONHOVTLKOG
otox0¢ eival va auénBei o evdladépov Twv HabnTwy yLa TIG EMIOTAKES, TNV TEXVOAOYLA, TN KNXOVLKN KoL
TO HABNUOTKA. VO atoBavovtal KOAQ KoL va £X0UV APKETH AUTOEKTIUNON yLa VO cuvepyalovTol e dAAoug
oe éva £€pyo (pabnon PAacel €pyou) Kal va €MIKOWVWVOUV pall Toug ota ayyAlkd: va avamtuéel plo
pobnolakn svalodntomnoinon Baoel £pyou. va avamtuéouv ) vo BEATLWOOUV 0TOUC PaBntég Se€loTnTeG
OTIWG N SNULOUPYLKOTNTA KAl N TIVEULLOTIKA TIEPLEPYELQ, N YVwaon Kot n matdeia ota péoa entkowvwviag, n
KPLTIKA OKEYPN, N OUVEPYATIKN gpyacia, n emiluon mpoBAnUdTwy. va pdbouv we Vo XpnoLLOTIoLoUY
Sladopetikég texVoloyiegc kal mpoypappata TME- va evBapplvouv Ta Kopltolad vo QAmokKTHoouv
QUTOTETOIONON OTNV EMLOTNUOVIK LABNCN, TN LNXAVLKNA KAL TNV OUASIKI EpYACia: VO TOUG TIPOETOLUACEL
(xprion yYAwooag kol automnenoibnon opAlog, TOALTIONOG K.ATL.) yLa TNV avTaAAayr oe AAAEG XWPEG. ZTOXOL
EKTIALSEUTIKWV: OL EKTTALSEUTLKOL TTOU €V €X0UV YVWOELG 0TNV TIPooéyyLon STEM va paBouv yu' autny, Ue
™ BonBela aAAwv etaipwv, Kol va £xouv auTtomenoibnon otL Ba tn xpnoLomnoLcouv oto meplBaiiov
epyooiag kal Stofiwong touc. pla dadikaoia £pyou otnv omoia ol ekmaldsutikol (ou dev €xouv
HUNXOVLKA 0TO KAQOLKO TIpOYpAUa oTtoudwy Toug) avarmtlooouV Ti¢ 8e€L0TNTEG Toug TTou oXetilovTal Ue

TNV EVOWHATWON TOU KUKAOU TNG UNXOVIKAG OTO HABNUA TOuC. va polpalovial KAAEC TPAKTIKES: va
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Snuoupynoet pLa BeTikn oxoAikn atpoodalpa mov Ba cuvéBade otn AoyLkn okEPN Twv pabntwy, otnv
avantuén ¢ SNUOUPYLKOTNTAG TOUG OTN UNXOVIKN KOl OTNV avAamtuén tng QUTOEKTIUNONG TOUG. va
pnaBouv yia aAAoUC TIOALTLOMOUC KOl va HolpaotolV TNV epmelpla pe dAAoug cuvadéAdoug yla va Toug
TAPAKLVACOUV Kal va mpowBnoouv to Erasmus+. va BeATLwaoeL Tnv podopLkn EUMLOTOCUVN OTn XPron
£EVwV YAWOOWVY 0TOUG KABNYNTEG EMLKOWVWVLOC: — VOL OPYAVWOEL TIC S5paoTNPLOTNTES YLOL TOUG MaBNTEG, TO
T(POCWTILKO KOlL TNV TOTILKI KOLWVOTNTA: YLa TNV powBnaon Tou £pyou oTa LECO KOWWVLKAG SIKTUWONG Kal
TIC TOTUKEG €L6h0elg. OL OTOXOL Yyl TOUG Yoveig (KNOEUOVEG): val TOUG EUMAOKOUV OE OPYAVWUEVEC
6paoTNPLOTNTEG £pyOU. VLA VA CUUPETACYXOUV OTNV TPoodhopd TWV OTILTLWV TOUC oToug aAAodarmolg
doutntéc. va Ponbrnoel to oxoAelo otnv MposTolacio MapadocloKwY GaynTwy Kal TOALTIOTIKWY
ekbNAwogwv. OL oTOXOL yLO TNV TOTILKA KOWOTNTA: Vo cUUTEPIANG Ol 0g 0pLOUEVEG SPACTNPLOTNTES TOU
£pYOU. va TO TPOowONoEL HEOW SPACTNPLOTATWY £PYOU KAl CUVAVOOTPODNG UE VTOTILOUG KAl TOTILKOUG

OpYQVLOUOUC.

7. ESvikoc Opyavioudc yia tnv vnootripién Spaoswv eTwinning, etwinning.qr/news/stem/1197-

etwinning-stem-4-0-500

Me T emtuxnuéves 6pdoelg Twv eTwinning STEM 1.0, STEM 2.0 kat STEM 3.0 oxedov 800
oxolela efomAloTnKaAV HE KIT POUMOTIKAC Kol TPLOSLAOTATOUC EKTUTIWTEG, GAAG Kal urmoothplEay
EKTTALSEUTIKOUG oTnV UAomoinon épywv STEM - eTwinning kal otnv ekmaibeuon toug. O EBvIKOG
Opyaviopog Yrootrpéng tng Spaong eTwinning oxebtalel Tn cuvéxion thg Spaong pe to STEM 4.0, auth
™ dopa pe atdxo Thv Mpowbnaon Tng ouvekmaidevong kot tng Stadopetikdotntag! Qdelovpeva oxoleia:
500 ZxoAég EmayyeApatikng Eknaibeuong, ZAE, Melovotnteg, Qulakég, Auompdaolteg Meploxeg, Kévipa
ElS1kNg Aywyng.

3.4 NepAnin

H ekmaideuvon STEM otnv EAAaSa daivetal va edapudletal péco amd £pya Kal oEULVAPLA.

Téooepa €pya HORIZON 2020 €xouv katoypodel. AVo amd autd ovadEpovtal Kupiwg otn
POUTIOTIK WG UEPOG TNG ekmaibeuong STEM. To PAFSE daivetal va akolouBel tnv oAokAnpwpévn

nipooéyylon STEM. To Scientix ¢paivetal va eival éva «onueio oUVEEGNC» LETAEY TIOPOUOLWY EPYWV.

Bpebnkav enta €pya Erasmus+ mou aoyolouvtal pe diddopa Ogpata STEM. Ano tnv EAGSa
CUMUETEXOUV TIAVETILOTAMLO, Onpoola Kol LSwTIKA oxoleia mpwtofaduiog kat deutepoBabuiag

eknaidevong. Ta meplocdTepa amo ta £pya adopolV CUYKeKPLUEVa tedia STEM.
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HyoypadnBnkav emniong €L oepvapla mou mpoépyovtal amno épya Erasmus+. AneuBuvovtal oe
MOONTEG, EKTTALOEVUTIKOUG KL YOVELG. ZTIC Tapamavw SpaotnplOTNTEG CUUETEXOUV KUPLWG dopeig TG

LOLWTLKNAG ekmaibeuong.

T€Aocg, o EBvikog Opyaviopog yla tnv unootnplen Spdcswv eTwinning untootnpllel pLo ospd and

npwrtoPoulieg eTwinning mou oxeti(ovtal pe to STEM.
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4 Epeuvntika anoteAéopata EAA VWY epeuvnTwy

Kataypadovral epeuvntikd anoteAéopata mou oxetilovral pe to STEM mou mpoépyovtal ano
‘EAANveg epeuvntég ou epyalovtal Kupiwg otnv EAAGSa. AuTd PoEPYOovTaL OO Ta GUVESPLO. LE KPLTEG
TWV 600 PEYAAWY EMLOTNUOVIKWY CUAGYWV, SnAadn tng «EAANVIKNG Emlotnpovikng Evwong TexvoAhoyLwy
MAnpodopikic & Emkowwviwy otnv Ekmaideuon» kat tng «Evwong ywo tnv Ekmaidevon kat tnv
Texvoloyla Twv Quolkwv Emotnuwvy». EVEEIKTIKA €PEUVNTIKA AMOTEAECUATA GUYKEVTPWONKAV emiong

oo SleBvr EMLOTNUOVIKA TIEPLOSIKA KL TOLOUC.
4.1  Epyaoiec ouvedplwy

4.1.1 EMnvIKA Emotnuovikn Evwon Texvoloylwv MAnpodoptkig & EmMikowwviwy otny

Exnaibevon ( www.etpe.gr)

7 ° MaveAAnvio 2uvédpio «Evraén kat xpnon twv TIME otnv eknaitdeutikn dtadikaoiar, Matpa,

16/09/2022 - 18/09/2022, ISSN: 2529-0924, ISBN: 978-618-83186-7-0

1. XpLrotoboULAovu, E., & NMoAdtoyAou, X. (2022). H ekmalSEUTIK POUTTOTLKN WG LECO OVATITUENG TNG

SnuLoupylkoTnTag oTnV MpwtoPabuLa ekmaidevon oto mAaiclo tou STEAM.

Autn n epyacia Slepsuva tnv amoktnon 6eflotitwy Tou 21ou alwva Katd Tn SLAPKeLd TG
geumAokng o Spaotnpotnteg STEAM oe pobntég mpwrtofabuiag ekmaideuong. OL SLOAKTIKEG
napeppaocelg Baolopéveg otn Bewpla ToU KOVOTPOUELOVIGHOU cUUWVA UE TIC apXEG TTOU SLATUMWOE O
Seymour Papert. YioBetriBnke 1o pebobdoloyikd mhaiolo twv Four Pi's Creative Learning amo tov Mitchel
Resnick kat xpnowpomnot|Bnke to aketo Ekmatdeutikrig Popnotikrg LEGO® Education WeDo 2.0 Core Set.
OL CUPUETEXOVTEG SNULOUPYNOAV TPWTOTUTIEG KATOOKEUEG, OL omoleg afloAoynBnkav and opdda eldIkwv
MEow TG TexvikNG ZuvalveTikng AfoAoynong. Ta amoteAéopata €6elav tnv emidpacn otn
SNULOUPYLKOTNTA TIOU TIPOKAAE(TAL QMO TN CUMMETOXN Twv padntwv ot Spaoctnpldotnteg STEAM

Education Robotics.

2. TkoAtolou, A., Kaparmnétoa, B., Kokkivou, X., MmAavag, 2., & ZodlavomouAou, X. (2022). The

Skills Labs otnv Yndlakn tagivopnon Bloom: Epsuva 6pdong Ye Pkt padnon.

To apBpo mopouctdlet tnv edappoyn twv Skills Labs, plag kotvotopiog mou elenxdn npocdata
oto eA\NVIKO Tpdypappo ortoudwy tne MpwtoBabutag kot AsutepoPadbuilag ekmaidevong Kot oToxeVEL
otnv KoAALEpyela Seflotntwv Twv podntwv. OL Spaotnpldtnteg avamtucoovtal o &va Pndlako

nieptBarlov padnong pe ocuvdidaokaAia kot cuvduacpévn padnon, clpdwva pe tv Pnolakn
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taflvounon tou Bloom, wg épeuva Spaong. H afloAdynon tng dpaoncg ywve pe Stepelivnon Twv amoPewv
TWV HabnTwy, UE pOUUTPIKEG Kol XapTopUAAKLa autoaloAdynong Labntwy Kat Sopnuévn mapatrnpnon
OnO TOUG OUMUETEXOVTEC EKMALOEUTIKOUC. OL pabntég kaMhiépynoav Se€lotnteg {wNG PAOLKES

poBnotakég e€lotnteg Tou 21ou awwva Kal §e€Lotnteg STEM.

12 °EOVIKO EAANVIKO Kal AleOvEg ZuveEdpLo «OL TME otnv eknaidsvon», DAwpva (Stadiktuakad),

14/05/2021- 16/05/2021, ISSN: 2529-0916, ISBN: 978-618-83186-5-6 3.

3. Z1ouavn, B., & Xat{nAeovtiadou, 2. (2021). KaAAEpyeLa TNG XwpPLKNS okEPNG wg 0pL{OVTLO VAL

otoug topeic STEM. Emumtwoelg yla tnv aglomoinon tng Sladikaoiag KaTaokeUNg eKMaLSEUTLKOU POUTIOT.

AuTN n epyacio mPoTelvel TN Xpron TG SLadLkaoiag KATAOKEUN G EKTTALSEUTIKOU POUTIOT TIPOG TV
KOAALEPYELD TNG XWPLKNAG OKEPYNG WC €va €YKAPOLO vApa otnv ekmaidsvon STEM. Mia gumelpkn
neplTwon yla tn Sladlkaocio KOTAOKEVN G EVOC POUTIOT, OO £va (EuyApL LadnTtwv SnNUOTLKOU oXoAeiou
Tou xpnotpornotovv prmhok WeDo 2.0, mapouaotaletal Kol XwpoBeTeitol WG MPOG TIC KOATAUOKEUAOTIKEG
OpAOELC KOl TN OXETIKN emuxepnuatoloyio. H mpotewvopevn epyaciac cUPPAANEL O UETOYVWOTLKO

eninedo otnv mpowOnon mBavng LAKPLVAG LETAPOPAC TNG XWPLKAG OKEPNG O TopEelg STEM.

4. lwawviéng, Z., BeAévtla, A.M., Agukog, |., & Qayavtidng, N. (2021). Ot avtiAqPEeLg Twy padntwy
ylaL TN XPrion POUTOT KOWWVLKAC BonBetag oto STEM.

AUt n £peuva TIPOTEIVEL TN XPHON POUTIOT KOWWVIKAC BonBeloc wg Bonbol Sdackdiou yia
poontég 13-17 etwv. M mapéupoon mou oxetiletat pe tn Sidaockalia STEM oxeSidotnke Kat
ovantuxOnke amd évav dackoho pe e€elbikevon oto STEM o€ pLa mpaypatik oxoAkr Taén. O S&okaAog
Xpnotpomnoinoe tov poumnotikd Bondo6 STIMEY w¢ cuvtoviotr dtdackaliag, o onoiog aAAnAemidpolos pe
TouG paBntéc. Ta posttests £€6etav OTL oL padntéc afloAoyolv BeTIKA TN XPAON POUTOT KOLWVWVLKAG
BonBeloc otn pabnon STEM. Suykekpluéva, avédepav OTL N XPHoN POUTOT, OTwE To pounot STIMEY, ot

Bépata STEM cupBAAAeL oTtnV eUMAOKN, Ta KIvNTPA KoL TNV KAAUTEPN KOTAvOnon.

5. ApBavitakng, I, Mnpatitong, 0., Zedtépng, 2., & MaAayewpyiou, I. (2021). MeBodoloyia

UTIOOTAPLENG OXESLAOTIKNG OKEYNG LEOW KapTwV oXedlaong otnv mpwrtoPabuLa eknaidsuon.

AUTA N MEAETN TPOTELVEL L0l TPOCEYYLON YLOL TNV UTIOOTHPLEN TNG OXESLOOTIKNAG OKEYNG OTO
mAaiolo TNG eKMALOEUTIKAG POUMOTIKAG STEAM, yla pabntég yupvaciou tou AnpotikoU xoAeiou. H
npoogyylon Baoiletal o 40 kApteg oxediaong, oL onoleg oTtoxevouv otV UTtooTnPL{OUEVN Slepelivnon
TMPOBANUATWY, OVAYKWY, EUKALPLWV KoL LBEWV ATIO TOUC HABNTEC o8 a0pLoTa KOBOPLOUEVA OXESLAOTIKA
npoBAfuata. Mopoucidletal n sdappoyr TG MPooeyylone oe 6 ocuvebpieg pe 31 pabntégc mou
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OUUMETEXOUV O OPAdA EKTIALOEUTIKAG POMTIOTIKNACG, KABWC KOl ONMOTEAECUATO OXETIKA HE TN
SNULOUPYLKOTNTA KOL TNV KAoTopia Twv Wewv mou mapayovial. OL pabntég umootnpléav OTL n
TpoTeVOpeVn peBobdohoyia oxedlaopol Toug emetpee va e€epeuvioouv To TPOPANUA HE €vav

anpooSoKNTo, SNILOUPYLKO KAl TTApaywyLKO TPOTO.

6. Toamapa, M., ApkoUAn, A., Apxovtn, B., Nanadoykwva, K., & Pevtlénn, K. (2021). To £Eunvo

oxoAeio: dnuioupyikn Abon evog meptBarloviikol ipoBAnpatog, xpnolpomnoinos to Makey Invention Kit.

H epyacia autr adopd plo eKTTALSEUTIKA SpaoTnpLoTnTa Tou UAOTOLE(TAL oTo vnriaywyeio. O
OUYKEKPLUEVOG OTOXOG NTAV N ovATTUEn SNULOUPYIKAG okEPNG HEow TG emiluong mepBaAoOVIIKwWY
MpoBANUATWY TIou adopd TN OMATAAN VEPOU KOl EVEPYELOC OTNV KOONUEPLVOTNTO TWV pobnTwv oto
oxoAeio. Tuvdualovtag tnv meptParrovtikn ekmaidevon pe tnv eknaidsuon STEAM, kaAAlepynOnkav
6e€l0TNTEC MOV OYeTIlOVTOL HE TN OSNULOUPYLKOTNTO, TNV KPLTIKA OKEWPN, TNV EMIKOWWVIA Kal tn
ouvepyaoia Héoa o€ €va MAQLOLO SLEPEUVNTIKNG HABNoNG. @€AovTag va CUVSEGOUV TOV TIPAYUATIKO Kot
tov Pndlakd kdopo, ta moadld and Kabe oxoAeio SnuoUpynoav pLa HAKETO TOU OXOAElOU TOUC,
xpnowlormnoinoav to Makey Invention Kit, dnuiovpynoav amtég SlemadEg MOV EVOWUATWVOUV EEUTIVEC
Aeltoupyieg mou Ba pnopoucav va Bonbriocouv otnv €0IKOVOUNGH EVEPYELAC Kal VEPOU, nxoypadnoav
NXOUG KOL NXNTIKA UNVOUOTA, EVW HESA amo To TePIPAANOV ekMaLSEUTIKOU Tipoypapatiopol Scratch
£6wvav am\ég eviodég. Méoa amo tnv ekmalSeuTikn Spaotnplotnta cuveldntomnoincav to neptBailov
mou Jouv Kat Stapopdwoav oTacelg, avarappavovtag evepyn Spdaon Kol cUUUETOXN yLo Tt BeAtiwon Kat

TNV MpoaoTacia Tou.

7. H\adng, M., & OpaykoVAng, . (2021). Ta oxnuata Braitenberg wg SLemioTnLOVLIKI TTPOCEYYLON
STEAM oto padnpua Bloloyiac.

To dpBpo auTO MAPoUcLAleL ULa SLETLOTNUOVLKA TIPOoéyyLon, Héow Tou STEAM, otn Si6aokaAia
Tou pobnruatog tng Plohoyiag tng A’ tagng tng SeutepoPfabulag ekmaidevong otnv EAAGSa, mou
OTOTEAEDCE QVTIKEIUEVO £pYAOTNPLOKNAG ouvedplag ylo ekMALSEUTIKOUE KAL EPEUVNTEG OTO TMAQLCLO TOU
12°° EBvikoU/AleBvolg Suvebpiou «H TMNE otnv ekmaibsuvon». H mpooéyyon PBaciletal otnv
TPOCOLOLWON TOU VEUPLKOU CUCTALATOC KOL TLG AVTLOPAOELG TwV EUBLWV OVTWV ot e€wTePLKA epebiopata
TOU MEePLBANAOVTOG TOUC, XpNOLLOTIOLWVTAS OXNata Braitenberg. Me tnv amAr KATAOKEUN KAl TOV amAo
TIPOYPOUUATIONO QUTWYV TWV OXNUATWYV oL ouyypadel¢ amoktouv pio TANBwpa SLodopeTIKWY

CUUTTEPLPOPWV.

8. ApBavitn, B., KaAaumokng, I., KoAtdkou, I., Maaotpoytavvn, A., Mmpatitong, ©. (2021). MNpdowvn
ekmaidevuon yla éva BLwotpo HEAAov.
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H mpdolwvn ekmaideuon €xel kKaBoploTikd poAo otnv evualcbntomoincn Twv pabntwv ylo
nepLBarlovTikad IntrApata kKot otn Slapopdwon CwoTwV OTACEWV KAl CUUTEPLGOPWVY TIOU UIIOPOUV Vol
oupBaAouv og éva Blwoluo péENAov. Mpoypappata 6mwe to GREEN EDU - Mpaowvn eknaibeuon yla éva
Buwotuo péNov (GREEN EDU- Green Education for a Sustainable future -PROJ. N2 2019-1-PLO1- KA201-
065695) umopouv va CUUPBAAOUV CNUAVTLKA TTPOG aUTH TNV KateuBuvaon. To Green Edu xpnuatodoteital
anod to Mpoypappa Erasmus+ tng Eupwmnaikng Evwong kot otoxelel va evBappUVEL TOUG HaBNTEC va
0.oXoAnBoUuV Pe KOLVOTOUOUG TOUELG TN EMOTAKNG KAl va Toug BonBrosL va OIOKTGoUV YVWOELG KOl VOl
avantuéouv 6e€LOTNTEG TOU Bal TOUG MPOETOLACOUV Va yivouv urteUBuvoL TtoAiteg Tou 21ou alwva. IThy
napovoa epyacia mapouctalovial oL OTOXoL, h TALSOYWYLK TPOCEYYLON KAl OUVOTTIKA oL
Spaotnplotnteg tng GREEN EDU, kaBwg kat mapadsiypata epapuoyng EKMalSEUTIKWY OEVapiwy otnv

NAEKTPOVLIKH TAEN TNG B Ko I Anpotikou.

9. Mnevtefivou, M.A., Agukog, I, & Qayavtidng, N . (2021). Aiepebvnon tng CUUBOARG Twv
6pOOTNPLOTATWY EKTIALOEVUTLKAC POUTTOTIKAG 0TNV avTIAnYn Kol KAtavonon Twy LoBnTtwy OXETIKA UE T

SUvaN KaL TN OTLyun.

H epyaoia autr diepeuva tnv mibavr) aAAayr mou emNABE PETA TN GUUKETOXN HaBnTtwv Aukeiou
o 6paotnpLOTNTEG EKMALSEUTIKNAG POUMOTIKAG Tou TeplAapfdvovtol o pia oslpd dtdackoiiag mou
adopolos Dawvopeva MnYAVIKAG, 0TI TOWELG KOL TNV KATAVONON TWV EVVOLWV TNG SUVANG Kal TNG
POTING, Ao TOUC HaBNnTEC. OL AMOVTNOELS TWV HaBNTWV CUAAEXDNKAV HECW EPWTNUATOAOYIWY TIPLV KOl
META TNV TApPEUBAOCN, €VW TPAYUATOMOLNONKE Kol TEPLOPLOUEVOG OplOUOC ouvevielEewv. Ta
anoteAéopata umootneilouv OtTL oL HaBNTEG OXL HOVO BEATIWOAV TIC YWWOELG TOUC yia T SUvapn Kol T

portr], 0AAQ avTiAfdOnkav kat autr tn BeAtiwon.

10. Takn, O., & TQpoyiavvng, A. (2021). Melétn mpoypoppaTiopol oto Scratch Jr yia Tig

6e€lotnTeg AUonG anmAwyv MPOoBANUATWY oo TaLdLA TPOOXOALKAG NALKIAG.

H napouoca epyacia mapouotdlel Tov oxeSLaopo KoL Tnv VAoToinon pLag oELpAg SpaotnpLOTATWY
yla tnv eniluon anAwv npoBANUATWY TEPLEXOUEVOU TTPOCGYOALKAG NALKLOG LECW TIPOYPAUUATIOUOU OTO
Scratch Jr. H épsuva elval pLa HeAETn mepimtwong, otnv omoia cuppeteiyav 18 maldld evog dnuociou
vnruaywyeiou. Ta dedopéva tng €peuvag mpoékudav amnod tnv avaiuon Twv Pnolokwy Epywv KABe
OMAdaG Kol TG OMOYPELG-LOEEC TWV TALSLWY TIOU KATOypAPNKOV HECW OUVIOHWV NULSOUNUEVWY
ouvevtelEEwWY, KATA TNV Mopouciaon Twv gpyaclwy Toug otov gpsuvnth. H avdAuon avédele ta
gMITElyATO KAl TIC SUOKOAIEC TWV HIKPWY pHadntwy, ol omoiol e€0IKELWONKAV E TO TIPOYPAUUATIOTIKO
nieptBarlov, avemtuéav de€lotnTteg edappoyn PACIKWY EVIOAWY TIPOYPAUUATIONOU Kol ebdpuocayv
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TIPOOXOALKEG Evvoleg (B€an, kateuBuvon, Stadpoun) o€ amAd npoBAfOTO TPoypappaTIoHoU. H epyacia
npoteivel TNV €vtaén Tou TMPOYPAUUATIOMOU OTO VNTLAYWYEIO PE OTOXO TN YVWOTLKA avamtuén, tnhv

KOAALEPYELA SELOTATWY KOL TNV OVATITUEN TNG SNULOUPYLKAG EKDPaOnC TWV TALSLWV.

11. Nandloylou, O. & Kapaylavvidng, X. (2021). Apxik avtiAnyn Twv pabntwv pe autlopd

OXETIKA LLE TLG EVVOLEG TNG EKTIOLOEUTLKAC POUTIOTIKIG KOIL TOU TIPOYPAUUATIOUOU.

2TOX0G aUTOU TOU ApBpou eival va TOPOUGCLATEL TIC OPXLKEG OVTIANPELG OXETIKA JLE TLG EVVOLEG TNG
EKTIALOEUTIKAG POUMOTIKAC KAl Tou Mpoypapatiopol, 14 pabntwy e dtotapayr auTtloTtikol ¢paouaTtog
mou eyypddnkav oto AnUoTKO XxoAesio. Ta epeuvnTik@ Sedopéva CUAAEXBNKav péow GUAAWV

afloAoynong kat Ta amoteAéoparta dpaivetal va epmioutilouv Thv untdpyouca BLBAloypadia.

12. Namapoapyapitn, A., & Anuntpakomoulou, A. (2021). AVvaokOmnon TpOmwyY Kol EpYAAELWV TTOU

urtooatnpilouv tn Stdaktikn Sltadikacio SpaoTnPLOTTWY EKTOLOEUTIKNG POUTTOTLKAG.

Autn n BLBAoypadikr) avaaKOTnon LEAETNOE TOV OXESLAOUO TWV SPACTNPLOTATWY EKTTALOEUTLKAG
POUTIOTIKAG 000V adopd TN HABONOCLOKN) UTIOOTAPLEN TTOU MAPEXETAL OTOUG HABNTEG. YTOXOG NTav va
anmocadnvioToUV oL TPOTOL Kol Ta gpyaleia mou umnootnpilouv tn Sidaktikn Stadkacia, Aappavovrag
UTIOYIN TOV TTAPAYOVTO KOWWVLKAG 0AANAETiSpaong HETAtL Tw padntwyv. Mo cuotnuatikn avalntnon
KotéAnge oe 7 BLBAloypadIkéC avooKOMAOEeLG Kal 15 gpeuvnTikd apBpa oe TEPLOSIKA KOl TIPOKTLKA
ocuvebpiwv. Ta amoteAéopato €8sV OTL O YEVIKOG MALSOYWYLIKOG OXeSLAOUOG €lval GUVETNG HE TNV
KOVOTPOUKTLRLOTLKI KOl KOVOTPOUKTLRLOTIKA amodn tng uabnong, aAla n mAstoPndia Twv EpeuvNTWVY TWV
UEAETWVY TOU oUpMEePAdONKav 8ev XPNOLIOTOLOUV CUYKEKPLUEVA, OTOXEUUEVA £pyOAeia yla TRV
uUmooTAPLEN NG paBdnolakng Swadikaciag kat dev opyavwvouv évov Sopnuévo TPomo padnong.

ANAHAENIAPAZH.

6 ° MaveAAnvio Xuvédplo «Evtaén kat xprion twv TME otnv eknaibevtikny Stadikaocia», ASjva

18/10/2019 - 20/10/2019, ISSN: 2529-0924 ISBN: 978-618-83186-4-9

13. AvtwvomnouUAou, K., AaBidag, K. & Zaxdapog, K. (2019). NpoypaplaTiopos Sladpouwy amno to

Ozobot bit otnv mpooyoAikn eknaideuon.

AUTO To apBpo MOPOUCLALEL TA EUPHATA EPEUVAG OXETLKA HE TNV OELOTIOLNON TNG POUTIOTIKAG
mAatdpopuag Ozobot bit, n onoia npaypatono}Bnke tov Mdaptio Tou 2018 o€ dnpocto Nnmiaywyeio tng
Matpag. IKomog tng £€peuvag Ntav va SlepeuvnBel edv ta maldld eival oe Bon va avayvwpioouv ta
XPWHOTA TwV KWSIKWY KatelBuvong, mou avtlmpoowneouV TNV Kivnon tou poumnot Ozobot bit, kabwg
Kol va Umopécouv va ta ebappocouv og mpoPAnpata katelBuvong Katl mPocavatoAlopou. Ma tnv
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enitevén Twv oTOXWV, Ol cuyypadeic mpaypatonoinoav NULSOUNUEVEG GUVEVTEUEELG UAOTTOLWVTAG Eval
EKTOLOEUTIKO OevAplo. Aéka TtaLSLA CUMMETELYOV 0Tn UEAETN KoL KARBNKav va avayvwploouv kal va
XPNOLLOTIOLO0OUV TPELG XPWHATIKOUC KWELKOUC TIPOKELUEVOU VA LETAKIVGOUV TO POUTIOT Ao TNV OpXLKN
B£on otnv telikn Béon péow puag Stadikaotag emiluong mpofANUATwWY. T AMOTEAECUOTA TNG EPEUVAG
£6ellav otL ta madla eival oe Béon va avayvwpioouv Ta XPWHATOK TOU OVTLOTOLXOUV Of KWOLKEG
KateLBULVONG KAl HEOW TNG KATAANANG KaBobnynong Umopouv va ta ehapUOcouV yLo VO LETOKIVAGOUY

TO POUTOT.

14. Namnaddkng, . (2019). AfloAdynon eKMALSEUTIKAG Mapéupaong ywo tn ddackaAla tou
TIPOYPOUUATIOHOU KoL TwV evvolwv STEM péow tng Snuoupylag £Eumvng edapuoyng mpoyvwaong Katpol

yla Kwnta.

AUuTH n epyacia TaPoUCLAlEL Pl EKTTOLOEUTIKI TIPOKTLKA TIOU GUVOUATEL TNV KwdLKoTolnon He
TNV ekpABnon evvolwv STEM péow TNG Snuioupylog oG EEumvng ePpopUOYNG VLo KIVNTEG CUOKEVEC
POYyvVwong Katpou. H mpaktikn ehappooTnke yio pabnteg tng B' tagng Mevikou Aukeiou oto mAaioLlo tou
padnuartog Epeuvntikn Epyacia kol To amoteAECUATA TNG Kpivovtal evBappuvtikad KabBwe oL pabnteg
OUMMETEYOV 0 aUBEVTIKEG SpaOTNPLOTNTEG TIOU OXeTL{OVTaL PE TO EMLOTNUOVIKA media tou STEM,
oUpuBaAMovtag otn PeAtiwon Twv yvwon Kal otdon oe Bfpata Texvohoyiag, Mabnupatikwv Kot

Mpoypauuatiouou.

15. NamnadomnovAou, @., & Wuxapnc, 2. (2019). E€epeuvwvtag TNV UTTOAOYLOTIKA OKEYN Kal TNV
gnotnuoloyia STEM péow TNG UNXAVIKAG HABNoNG: Labnon Héow MapaSELYUATWY XPNOLLOTIOLWVTOC TNV
mAatdoppa tg Mnxavikng Madnong ya madiad.

AuTtn n gpyaocia elval pla mpoomdBela cUVEEONG TNC UNXAVLKAG LABNONG LE TNV YITOAOYLOTLKN
YkePn kot Tnv Emiotnuoloyia STEM. JuyKekplpéva, Tapouotalel pia MAATGOpUa UNXAVLKAG Ladnong,
OTIOU Ol CUUETEXOVIEG EUMAEKOVIAL OTn OSnULoUpyla EVOG CUCTAUOTOG HNXOVIKAG HABnong péow
TPOYPOUUATIONOU oto Scratch, pe éudaon oto Physical Computing. Ta amoteAéopata TOVIOAV TLG
OVATITUCOOOUEVEG SLACOTACELS TNG YMOAOYLOTIKAG ZKEYNG, EVW OL OCUMMPETEXOVIEG SnLOUPYOUV

SpaoTNPLOTNTEG UNXAVIKAG LABNONG KL AVOTTTUCGOUV «EEELBLKEVLEVO CUOTHLOTOY.

16. MoAulwng, T., Kerastas, V., & Mantzios, H. (2019). Mo peAétn mepintwong padnuatwy
oxebloopou STEM: To eAatrpLo.

H epyaocia outr adopd pla ekmotSeUTIKA MOPEUPACH TECCAPWY OUVESPLWY PBacLopévn oTh
S16aokalio STEM. To cuykekpuévo padnua tithodopeital «Metproslg Malag — Ta Alaypappoto» Ko
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S16doketal oto padnua ¢ duoikng tng A’ tagng tou Mupvaciou. Apxikad, ol paBntég Sdaxtnkav Tig
KOPTECLAVEG CUVTIETAYUEVEG Kal TN dnuloupyla ypadnUATwyY KAatd Tn SLAPKELA TWV HABNUATIKWV.
AeUTEPOV, OTO EPYOOTHPLO TANPOGOPLKNG TOU OXOAELOU TOUC, opadomoLlnOnKay Kol «UTtoAoyloTNKaV» TNV
ayvwotn pala evog OVTLIKELPEVOU HEOW TNG otadlakng Snuioupylag Tou avtiotowou SlaypAappaTog
XPNOLUOTIOLWVTAG ML TIPOooopoiwan, Tou dnuoupyndnke He Tto AOYLOMIKO Geogebra. Tpitov, oto
£PYOOTHPLO EMIOTNUWY, Ol MOONTEC OUVEPYAOTNKAV KOL KATOOKEUQOOQV TNV TELpApATIKA Slataln,
TpayOTONOoINoay TG LETPR oL, oxeblaoav Tn ypadikn mapdotacn Babuovopnaong tou eAatnpiou Kabe
opadag, urtoAdyloav t palo tou BLPAlou Ppuoikng Toug Kot culATNoav BEUATA OXETLKA UE TNV TIPAKTLKNA

¢dUOoN ToU MEPAUATOC. KAl N BewpnTikn enefepyaoia Kal eppnveia.

17. Awpouka, M., Zapavng, N., Kohoyliavvakng, M., & Namadakng, . (2019). AiSaokoAio

otolxeiwv Navotexvoloyiag HEow PndLakKwVY TEXVOAOYLWV TNV TIPWLN Ttatdikr nAwkia.

O otoxog NG UEAETNG lval va eEETACEL TOV QVTIKTUTIO TNC ekmaidevong STEM otnv mpwipn
matdikn nAkia. JuykekpLuéva, n pelétn e€etalel eav n ddaokahio péow tablet ival o amoteAeopatikn
oTn pabnaon otoxeiwv tng NavotexvoAoylag -iLog TEXVOAOYLOC aLXAC- OO UIKPA TTaldLd o GUYKPLON HE

Tn dbaokaAia HECW UTIOAOYLOTH, KABWCE Kal TIC mopadoolakég peBodoug SdaokaAiag.

9 ° MaveAAnvio Suvébpio NMAnpowopiknc Eknaibeuong, Osooaldovikn 19/10/2018 - 21/10/2018,
ISSN: 2529-0908 ISBN: 978-618-83186-1-8

18. ztatn, O©., KaAtékng, I., Deodkng, I'., & Anuntpakomnoulou A., (2018). Mnxavég Goldberg otnv

EKTTALSEUTIKN POUTIOTIKN: OL AVTIANELG TWV EKTIALOEUTLKWV.

Aut n epyoaoia MPoTelvel plot eKMOLSEVUTIKI) TIPOCEYYLON TIOU XPNOoLUoTolel pnxavég Rube
Goldberg yla va dwoel évav auBevtikd kot S100keSaoTIKO XapakTipa otnv Ekmatdsutikr Popmotikr. Mo
™ Slepelivnon Twv amOYPewv TwV EKMALSEUTIKWY YLO TNV TIPOTELVOLEVN TIPOOEYYLON, OXESLAOTNKE Kol
edapuooTnNKe €va ypryopo EMLUOPOWTIKO MPOYPOULA OE HETAMTUXLOKOUG dottntég Sibaokaliag Twy
Quowwyv Emotnuwyv. To mpoypappua mepAapBAavel pia oUvIopn BewpnTiky elcaywyn otn SLSaKTkn
npoogyylon kat edappoyr dU0 evOEIKTIKWY oevapiwv dldackaAiag pe avtiotolxeg pnxoveég Rube
Goldberg mou vAomolouvral pe tn culhoyr) LEGO-NXT Educational Robotics. 2tnv epyacia mapouaotdletatl

N SL8AKTLKA TIPOCEYYLOT, TO EKTIALOEUTIKO TIPOYPULIOL KOL TA ATTOTEAECATA TOU.

11° EOviko kai AleSvég Suvébdpio «TIE otnv Eknaibeuon» tn¢ MAnpopopikn¢ Eknaibsvong,
Ocooalovikn 19/10/2018 - 21/10/2018, ISSN: 2529-0908 ISBN: 978-618-83186-1-8
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19. Mastori, M., Pezarou, P., Samoutian, M., & Partaliou, T. (2018). Elcaywyr otnv ekmalSeuTIKN

POUTIOTIKA LEOw TNG Spaong STEM tou eTwinning.

H napoloa epyacia avadépetal oto €pyo eTwinning "STEM taleand BeeBot Challenge for Little
Learners", to omolo oxedldotnke Kol ULAomolOnke, oto TAdiolo TNG TPOoKANONG ekdnAwaong
evbladépovtog TnG EBvVIKAC YIinpeoiag eTwinning yla cUPPETOXN otn §pdoh Ue £pya TPOCOVATOALOUEVA
oto STEM ota oxoAeia MpwtoPadutag kot AsutepoBabutag Exnaideuong. Noapouctdlovial SIEAKTIKEG
TIPOTACELC YLO TNV €loaywyn TNG EKmatdeuTikng POUMOTIKAC Kal Thv uAomoinon Spaoctnplotitwy STEM,
UE OTOXO TNV QVANTUEN TWV MPOCWTILKWY SefloTATtwy KABe maldlov péoa os €va €UVOIKO HaBnoloko
nieptBarlov. Méoa amd autd Tto CUAAOYLKO £€pyo, UE TN OUMPOAR evog yvwotou kot Snuodulolg
TIOPOHUBLOU KOl LG POUTTOTIKIG CUCKEUNG, ETILXELPELTOL N TIPOCEYYLON BACLKWV EVVOLWV TIOU GXETI{oVTaL
LE TOUG TOUELG paBnong twv Quaotkwy Emotnuwy, Twv Madnuatikwy, Tng MnXoavikng, Tng TEXVNG KoL TNG
Mwoooag ano padntég mpooyxoAlkng nAtkiag. 7 Nnrmaywysia: 5 anod tnv EAAGSa, 1 and tnv Kompo kat 1

amnod tn ZAofakia.

20. Navaywrtou, E., & Awapavtidng, A. (2018). H adriynon wg eKMALSEUTIKI] OTPATNYLKA OF

Spaotnplotnteg STE(A)M pe oKOTO TNV mapakivnon Twv pabntwv: peAétn mepintwonc.

H HEAETN eMIKEVIPWVETAL 0TN XpNon tng adnynong wg ekmatdeutikng pebodouv oe meptfailov
STEAM, Omou ol paBnTtég Kvntomolouv To evllad£pov TOUC yla KOWWVLKA {NTAUATA, OMwG GToA UE
ovamnpleg, kot Sdnuoupyolv Ta OLKA TOUC POWTOT, XPNOLUOTOLWVTAG ETLOTAREG STEM  Kkat
Snuloupykotnta (Téxveg), mpoomabwvtag vo cuvelodpEépouv ota mapanavw {ntnupato. H épguva ou
06Nynos og AUTA TO AMOTEAEopATA XpnUaToSoTnONKe amo To mpoypaupd tng European Union Horizon

2020, BéoeL tng ovpPaong GA 665972.: £pyo «Educational Robotics For STEM: ER4ASTEM ».

21. Towaotoudng, A., & MoAdtoyAou, X. (2018). Elcaywyr otnv eknaidevon STEAM pe xpron

OVOLXTWYV TEXVOAOYLWV KOl ELKOVLIKOU TIELPALATOG,.

IKOTOC TNG APOUCAG EPYAOLAC E(vVOL VA TIAPOUGCLACEL [l LEAETN TEpiMTwaong omou Sle€dyetal
£€peuva 5pAong yLa TNV avamntuén pag pebodoloyiog wg HEPOG VOG GUVOALKOU oxeSLaopoU, KATAAANANG
yla Ty eloaywyn pMobnudatwv STEAM He Xprion avolXTWV TEXVOAOYLWV Ot MEPLBAAAOV HN TUTIKAG
eKTIAISEUONG. ZUYKEKPLUEVA, QVATTTUEAE Lo SLETILOTNOVLIKA eKmalSeuTIk Sladikaoia Baclopévn otny
OVOAKOAUTITIKA HABNoN, OTIC apXEG TWV KOWOTATWY PAabnong kat otn dladopomotnuévn Sidaokaiia.
Mapouotaletal emiong pLo epoppoyn tng pebodoloyiag, os pia SI6AKTIKA TTapEUBacn MOV XPNOLOTOLEL
v mAatdoppa Arduino kol otoxeUel otnv emiluon &vog aubeviikol cUyxpovou TPOoRANMOTOG.
Meplypddoupe Toug oTOXOoUC TToU TEBNKAY, TN HEBobdo Slepelivnong Twv cupdepoviwy, tn pebodoloyia
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KoL To TTAQLOLO EdapHOYNC, TIG SUCKOALEG TTOU QVTIUETWITICALE KL TIG ATAPALTNTEG TTPOCAPHOYEG. TEAOG,
oV Kol Ta amoTeA£éopaTa TnG £peuvag uTootnpeilouv autd To MAALOLO TNG N TUTIKNAG ekmaidsuong,
TeEPLYpAPOUUE TIG TIPOBECELS TNEG CUVEXLONG TNG EPEUVOC OE VAV EUPUTEPO HABNTIKO MANBUGHO yla TV

g€aywyr aoPpaAECTEPWY CUUTMEPACHATWY.

22. lwavvou, M., Mnpartitong, ©., & Toohomadvn, |. (2018). AvanmapaotAaoelc TNG ToxUTNTAG OTO

nieptBarlov Sphero Edu yla matdid mpooXoAkng nAtkiag.

AuTn n gpyaocia neplypadel Tov oxeSLAoUo Kal TNV afloAdynon avamapooTAcEWY TNG TaXUTNTAS
yla maitdld mpooXoAlkng nAwiog xpnolpomowwvtag tnv edapuoyn Sphero Edu, w¢ ocuvéxela tng
T(PONYOUUEVNG £PEUVOC TWV OUYYPADEWV OXETIKA HE TN S6aoKaAlo auTng TNG £vvolag o padntég
vhmaywyeiou xpnowonotwvtag to Sphero SPRK. Ot mapactaoslg avadépovrayv o€ {wa, OXNUATA, LTAAESG

KoL aplBpuouc.

23.0g0bwpomnoviov, |, Katamddn, A.M., MNaxdAn, O., Aafidag, K., & Koung, B. (2018).

ATIOTEAECLOTO KOL TIPOOTITIKEG OO TNV ALoToLNCN TNC EKTTALOEUTLKAC POUTIOTIKIG OTO EAANVIKO GXOAELO.

AUTH N OCUCTNUOTIKI QVOOKOMNGN ETIKEVIPWVETOL OTIG SLOAKTLKEC TIAPEUPACELC UE XPNON
POUTIOTLKWY CUCKEUWV LE OTOXO TNV tapouaciacn: a) cuvBeong Twv SLABECLUWY ATTOTEAECUATWY YLa TN
Xpnon Kot tTa odb£AN TNG EKMALSEUTIKAG POUTOTIKAG Kol B) cUVOEon TWV €PEUVNTIKWY TIPOOTTIKWY TNG
EKTTALSEUTIKAG a€lomoinong Twv popunot. Metda amo Sladiktuakn avalitnon, eviomniotnkayv 54 oxeTka
apBpa EAANVIKWV EPEUVNTIKWY TIPOOEYYIOEWY TIOU ONUOCLEUTNKAV O TPAKTIKA ouvedpiou Kot
ovaAUBNKe TO TEPLEXOUEVO TOUC avaloya He To emimedo ekmaidevong (mpooyoAlkr, mpwtofaduta,
SeutepofaduLa). JUpdwWva PE TA ATOTEAECHOTA TNG EPEUVAG, N EKTIALOEUTIK POUTIOTIKY daivetal va
umootnpilel tnv avamtuén deflotnTwy Tou 210U alwva Kol pnopei va xpnolpomnotnBet otn didackaia
Slopopwv pabnudtwy. Ta CUUMEPACHATO AUTAC TN EPEUVAG UITOPOUV VA XpNoLomnotnBouv wg onueio
avadopdg yla HEANOVIIKN €peuva Kal va TOPEXOUV XPNOLUEG TANpodOople Ot €PEUVNTEG Kol

ekmodeuTIkoUC.

24. Itapou, A. & MavwAomnoulog, |. (2018). STEAM eknaideuon otnv mpadtn: To €pyo
RoboPathFinder.

Autn n epyaocia mpoteivel pia véa mpokAnon nou Baciletal otnv ekmaldeuTikn pebodoloyia yia
v eknaibevon STEAM akoAOUBWVTOC TIC OUVEPYATIKEG KOl HOBONTOKEVTIPIKEG EKTTOLOEUTIKEC
TPOOEYVIOELC. 2TOXOG TNG MEALTNC €lval N TPpowBnon tNg SNUIOUPYLKAC OKEPNG KOL TNG OMOTEAEGUATLKAC

ocuvepyoaoiag. Mapouaotdletol to £pyo RoboPathFinder, 6rnwg uAomotOnke amoé padntég dsutepoBaduiag
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ekmaidevong e v kabodrynon Twv mPomovnTwy Toug, akoAouBwvtag tnv mpotelvopevn pebodoioyia.
H 16€a tou RoboPathFinder €xeL eumvevotel and to poumotiko Stactnuomniowo Mars Pathfinder, mou
SnuoupynBnke e AOYLOUIKO avolytoU KwoLKa, pia mMAakeTa Arduino, aloOntripeg UTEPNXWY, KLVNTAPEG

MeTASooNG KAl NALak pratapia.

50 MaveAAnvio Zuvédpio «Evtaén kat xprion twv TME otnv eknaitbevtiky diabdikaciar», ASiva

21/04/2017 - 23/04/2017, ISSN: 2529-0924 ISBN: 978-618-83186-0-1

25. TolaotoLdng, A., & MoAdatoyAou, M., H. (2017). To Arduino wg matdaywylko epyaleio yla thv
eknaidevon STEM og pabntég pe mpoBARUaATA AKONG.

H mapoloa epyacia mapouctdlel évav amd toug aAANAOKAAUTITOPEVOUC KUKAOUG €PEUVAS
6paong mou npaypatonolnonke og ekmaldeutTikn Stadkaoia aviikelpévwy STEM mou Aettoupynoe oTo
Tunua Ouotkng tou Aplototelelou Mavemotnpiov OecoaAovikng OXETIKA PE TNV £vTaln pabntwy pe
avarnnpla. JUyKekpluéva, to Arduino XpnolUOTOINONKE £PY0OTNPLOKA OF HLO OELPA EKTIALOEUTIKWY
napepPBdaocewv o B£pata STEM («Robo-Wednesday»), pe Bdon Tov KOVOTPOUKTIBLOMO, TIG KOLWVOTNTES
padnong kat ™ dadopomnotnuévn Si6aokaiia. ITnV MOPEUPBAON CUUUETEIXE L0l ETEPOYEVAG OpAda
padntwv Aukeiou, cupneplapBavouévwy TpLwv padntwy pe Kwdwaorn. H mapoloa epyacia mapouaotalet
™ &eltepn amo TG £E€L MOPEUPAOCEL TTIOU avaITUXONKOY, TOUCG TEPLOPLOMOUC TNG, TLC OUGCLOOTLKEG
TIPOCOPUOYEC, KABwWG Kal ta 0pEAN oTnV amokTnon Slabepatikwy §g€L0TATWY, TEXVOAOYLKO YPOUHOTIONO
KOLL TOV EUMAOUTIONO TNG EAANVLKAC VONUATIKAG YAWOOWG WOTE va GUUIEPIANGO0UV LabnTEG pe amwAEsLd

OKONG.

26. Ytaupomoulog, M., & Owovouidng, X. (2017). MeAétn g enibpacng evog eKMALSEUTIKOU

Pnolakol oevapiou Bactopévou ato STEM otnv ekmaldeutikr Stadikacia.

Autn n gpyaocia teplypadet éva PndLako oevaplo Stdaokaliag mou Baciletal o pia mpootyylon
STEM mou dnuoateletal otnv umokowvotnta Mechanic Engineering tng kowotntag Easy Java Simulations,
mAatdpopua ODS-ISE (Open Discovery Space—Inspiring Science Education). AUo ekmaldeuTIKA AOYLOMLKA
avoLyTou KWKo £xouv xpnoLpomnolnOel yia tn Sidaokadia tou pabriuatog «Car Catalytic Converter». To
oEVApLO avamtuxOnke oe SUO epyaoTpLO O TPAYHATIKEG cuVONKeg. H uAomoinon kat n afloAdynon tou
oevapiou mpayuatomolNBnke otnv apxn TNG PeTwvng oXoAKNG xpovidag (2016-2017), pe Selypa
«emAoyng» 40 kabnyntwv MnxavoAoywv Mnxavikwy AsutepoBabuiag EmayyeApatikng Eknaibevong. Ta
anoteAéopata €8st€av OTL N TAOTIKY edappoyr Tou oevapiou TpowBel kot BEATLWVEL TNV EKTTALSEUTLKA
SladLkaola Ko oL CUMUETEXOVTEG HTaV TTOAU OETIKOL OTO VAL EVOWIOTWOOUV TA GEVAPLO OTNV EKTTALSEUTIKNA
Toug StadLkaoio Kol vo. cuvePyaoTouyv Ue dAoug SaokAaAoug.
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27. KuplakomouAog. N. (2017). Xprion STEM o€ opllovtia peAétn BoAng.

H moapovoa peAétn akolouBnoe tn Sladikacioae STEM (Science, Technology, Engineering,
Mathematics) otn Si6aokaAio Tou datvopévou tng opllovriag BoAng os 37 padbntég tng B' taéng tou
l'evikoU Aukeiou kotd tn Stapkela pabripatog puotkng. To ekmaldeuTiko oevaplo Baciletal oTig apxEG
NG AVOKAAUTITIKNG LABnong omou oL pabntég mou epyalovral o opadeg mpoonddnoay va avoakalupouv
TOUG VOUOUG TIoU SLEMOUV TOo PaLVOUEVO TG opllovtiag BoAnG. Itn ouvéxela, n epyacio avaAlel to
oevaplo didaokahiag (ox£SLo padnuatog, puALo gpyaciag kat GUAAO afloAdynong) kabwg KoL Tov TPOTo

e Tov omoio n pebBodoroyia STEM evowpatwOnke otn SLEQKTLKNA TPAgn.

28. MaAwolpag, A. & Wuxapng, 2. (2017). Mo mnpotaocn 6SidackoAiag ywa padnuo
TIPOYPAUHUATIONOU UE Baon tn peBodoloyla STEM oto AUKELO.

JKOTOG TN Ttapouoag EPEUVaG NTav N afloAdynon Twv aMOTEAEOUATWY pHobntwv AUKEioU oToV
TIPOYPOAUHUOTIONO NAEKTPOVIKWY UTIOAOYLOTWY He TN UEB0S0 STEM. JUYKEKPLUEVO, OL EPEUVNTEC
xpnotormnoinoav to cuotnua Arduino o oxéon pe tn xprnon ™ WeudoyAwaooag KaBwe Kal Tn oTdon Twy
padntwyv amévavit oto STEM. H &wbaktiky mapéuPacn mpodtewve evvéa mARpn UM epyaciag
XPNOLLOTIOLWVTAG TOV HKpoeAeyKT Arduino kal to meptfarlov npoypappatiopol Ardublock. To padnua
™G B' ta&ng Mevikol Aukeiou afloAoyeiTal HECW YPAMTWY EEETACEWVY OTO TIPOYPOUUATLOTLKO TtepLBAAlov
™¢ Weudoyhwooag, £T0L OL EPELVNTEC evOowpATwoay Thy WeuyAdwooa otnv mpoToon ToUG, av Kol oTo
pabnua emthoyng tng A' taéng «Edapuoyéc Ymoloylotwvy» umopel va ehopUooTEL Kol Xwplg

Weuvbdoyhwooa.

29. lwavvou, M., & Mnpatitong, 0. (2017). Eva neplexdpevo yia tn SidaokaAio tou STE(A)M oto

vnraywyeio: pa apxikr e€epevvnon.

H mopouca epyacia meplypddel 10 Bewpntikd mAaiolo oto omoio Baociletal n ekmaidevon
STE(A)M kol Tap€XeL LA TPWTN ETLOKOTINON TNG €PEUVOG TIOU €XEL LAomolnBel oto mAaiolo tou

vnruaywyeiou.

30. AeAnotalpou K., Kapéag A. (2017). E¢epeuvwvtag tnv mavrtayxou mapoloa kal ¢popnth

TANPodopLKN yla va aflomolroel tnv ekmaideuon STEM: Eva §e0tepo eKMALSEUTIKO GEVAPLO.

H kaBnuepwvotntd pog emnpealetal and texvoloyieg onwe to Mobile Computing, To Ubiquitous
Computing kat to Internet of Things. H cuvexng épeuva oto EAANVIKO AVOLKTO MAVETLOTALO CTOXEVEL VOl
aflomolnosl tnv eknaibevon STEM mapéxovtag £va eKMALSEUTIKO MAQIOLO TTOU EKUETOAAEVETAL TETOLEG
texvoloyisc. Mo to Adyo autd, avamtuooetal pLa véa ekmatbeutikr pebodoloyia. Oa ephappavel Eva
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OUVOAO EKTIALSEUTIKWY oeVOpiwV TToU umootnpifovtat anod pa mMAathoppa KATAAANAWY Slapopdwoswy
AoylopikoU kot UALKoU. H avamtuén tng pebodoroyliag cuveyiletal pe éva SgUtepo MIAOTIKO oevaplo. To
OKETITLKO, TO PAMATA KOl TA OVOPEVOUEVA amoteAéopata meplypddovial kal culntouvrtal edw.

KaBopilovtal ta emopeva Brpata tng €peuvag.

31. Kotoupdkog, A., & Aouhnyépng, X. (2017). OewpnTIKEG, LOTOPLKEC KOL OVTOAOYLKEC

npolmnoBeoelg yla anoteAeopatikn Stdaokalia STEM otnv Texvikn Eknaideuvon.

JUpdpwva pe TG odnyieg Sidaokaliag tou Yrnoupyeiou MNaideiag, mapéxetal Siwpn Sidaokalia
STEM (Emwotnun, Texvoloyia, Mnyxavikn kat Mabnuatikd) otnv A’ Taén tTwv EmayysApatikwyv AuKeiwy
(ENAA). Aut n PeAéTn avookOmnoe TIC SLACTACEL TwV BewpnTIKWY, LOTOPLKWY KOl OVIOAOYLKWY
TPoUMOoBE0ewWV TPOKELUEVOU 0 SAoKaAoG va elval og B€an va edappooel anoteAeopatiky StdaokaAia
STEM yia pabntég Texvikng EmayyeApatikng Kataptiong. Ot Babuoi SuokoAiag avaAvovtal pe facn Tig
TIPOTEPALOTNTEG TWV EKTTALSEUTIKWY OTn SL80KTIKA Kal padnolakn Stadikaocia. TEAOG, TO YVWOTIKO
mAaiolo mou Ba mpémnet va dounbel oto mMAaiclo TG SLASIKTUAKNG CUVEPYATLKAG TEXVOAOYIAE waoTe va
gmteuxBel n BEATIOTN pooappoyr ota emayyeAHOTIKA Tedia Twv e8LkOTATWY mou Ba emAé€ouv oL

padnteg tou EMNAA.
32. latpou, M. (2017). AWUTIOKELUEVLKI TIPOGEYYLON TNG YPAUULKAC OUVAPTNONG.

H epyaoia autr Snuioupynbnke oto MAQICLO EVOG PETATITUXLAKOU TIPOYPAUUATOC KoL OTOTEAEL
napadelypa epoppoyng tou STEM otn deutepofabula ekmaibeuon pe tn pEBoSo tou uToAoyLoTikoU
MEPAuotos. H mpdtacr pag mopoucldlel plo SIOAKTIK TPOCEYYLON OTn YPOUMLKY) ouvaptnon
edapuolovrog ouvdéoelg PeTall pabnuatikwy, GUCLKAC, UNXAVLKAG Kal TANpodopLkng Kabwg Kol Thv
edappoyn NG os mMpoPARpata tNG Kabnuepvng {wng. H MOAUTTAEUPN OVTLUETWTITLON EVOC YVWOTIKOU
OVTLKELUEVOU, N EVEPYOC CUUUETOXN TWV LaBnTwv og 0Aa ta otadia tng Stdaokaliag XpnoLLOTOLWVTAG
TOV UTTOAOYLOTIKO TPOTIO OKEWPNG KaL TNV ETAOYT SpAOTNPLOTATWY YEVIKOU VSLAPEPOVTOC, EVIOXUOUV TO
evbladépov Twv HaONTWVY, CUVOEOUV TI( €VVOLEG KOl PBEATIWVOUV TNV QTMOTEAECHATLKOTNTA TNG

MapéUBaong Hag. .

33. Maotopodnuog, A., & Wuxdpng, X. (2017). Exnowdeutikd epyaotrplo: E€olkelwon pe Tto
Aoylouwo Easy Java Simulations kat tov pikpogAeyktr) TUMou Arduino yla tn Snuloupyia TpoocopoLWoEwY

STEM.
H epyaoia auth adopd pla epyooctnplakr) mapoucioon n omoio xpnowuomnolei to Aoylopikd Easy

Java Simulations kat Tov pikpogheykt TUmou Arduino, pe OKOTIO TNV AVATTUEN AMAWY TIPOCOUOLWOEWV
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povtéAwv umtohoyloth. O cuvBuaopuog AoyLopikol Kal UALKOU prtopel va wdeANoeL TOUG PaBNnTEG HEow
¢ ekmaibeuong oOTov TPOYPOUMOTIONO Kol TNV Kwdilkomoinon Java, kaBwg kal otov €Aeyxo
ULKpoeAeyKTWY TUMOU Arduino, TIPOKELEVOU va eVIOXUBEL N UTIOAOYLOTIKY OKEWYN Kol va avantuxBouyv
Se€lotnteC. EmutA£ov, ol ekmaLdeUTIKOL Umopouv va Snploupyroouv Ta Stk toug oevapla Siéaokaliag
ylo T(POCOUOLWOELS KAVOVTOG TPOCONKEG I TPOTOMOLACEL TIOU €eMAéyouv. Itnv Tapouciaon Ba
xpnotuomnotwnBouv Easy Java Simulations, mou cuvSéovtal pe Tov HIKpoeAeyktr) TUMou Arduino kol

£KTEAOUV TPELG SpACTNPLOTNTEG OTNV ETtLloTrUn, TNV TexvoAoyia, tTn Mnxaviki kot ta Moabnuatikad.

4.1.2 'Evwon Emotnuwv Eknaidevong kat TexvoAoylag (enephet.gr )

13 ° MaveAAnvio Zuvédpilo @uowkng Aywync kat Néwv Texvoldoyiwv otnv Eknaidsuon. VEEG
TAOELS KAl Epeuva oTn padnon, tn dtdackalAia kat Ti¢ teyvodoyisg twv entotnuwyv, 2023, ISBN: 978-618-
82063-2-8

34, NamnaylavvornouAou, 0., & BaiomovAov, I., & ItapofAdonc, A. (2023). Etolpotnta SacKGAWY

SnuotikoUl yla edpappoyr) mpoypoupatwy STEM.

H Slemiotnpovikn mpoogyylon STEM otoxeUel va e€omALoel TOUG HaBNTEG pe Se€lotnTeg emihuong
TMPOBANUATWY TPAYUATIKOU KOCHOU Yla VO QVTLUETWITIOOUV TIC UEAAOVTIKEC allayEg. Itnv mapouoa
UeAETN, SlepeuvnBNKe N 0TAGN KaL N ETOLOTNTA TWV EKTTALSEUTIKWY TG MpwTtoBaduioc Eknaideuong va
™V €PpapUOCOUV KaL XPNOLLOTIOLONKE EMIKUPWHUEVO EPWTNUATOAOYLO yLa T cUAAoyH SeSopévwy amo
348 ekmalSeUTIKOUG. ATIO TNV AVAAUOH TWV EMUTTWOEWV TWV ATOUIKWY Sladopwv oTLg UTd Slepelvnon
Slo0TdoeLg, mapatnpnOnKke OTATIOTIKA ONUAVTLIKY OXEON METALU TOU eKMOLSEUTIKOU UToBABpou, NG
NAKIAG, TwV ETWV SIBAKTLKAG EUMELPlag KABWE KoL TOU €KMALSEVUTIKOU KAASOU WG POG TNV ETOLUOTNTA
TWV EKMALSEUTLKWY, EVW N CUVOLOONUATIKA ETOLLOTNTA KL O £AUTOC. -N OTOTEAECUATIKOTNTA UMOpPEL val

npoBAEYEL TN oTAON TOUG.

35. Koupadpa, A., & MoAdtoyhou, X. (2023). AdackoAia evvolwv GUOLKAG KOL OVATTUEN
KOLVWVLKWV SELOTATNTWYV KOTA TNV TTpoeToLpacio padntwy SsutepoPadbuiag ekmaibeuong os Stoaywviopd

STEM.

YTnv mapouvoa gpyacia mapouvotdletal n Siéaockalia Twv GUCIKWY EVVOLWV KOL OL AVOTITUYUEVES
6e€lotnteg, Katd tnv mpostowaciot 14 pabntwv SesutepoPdabulag ekmaibevong os Slaywviopd
POUTOTLKAC. OL paOntég £npere va oxedldoouv kat va edpappdcouy to S1KO Toug poumot. Epydotnkayv o
mévte opadeg ya €L pnveg. Koatavonoov Tig €woleg NG «adpAvelac» Kol TNG «TaxUTNTagy, EVW
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aventuav 6e€LOTNTEG SNULOUPYLIKOTNTAG, EMLKOWVWVLOG, CUVEPYAOLAG KoL KPLTIKAG okEPNG. O Se€LoTnTeG
UETPABNKAV HECW HLOC QVATITUYHEVNC POUUTpPiKkaG. Emonpavinke OtL OAeg oL opddeg aveémtuéav Tig
KOWWVLKEG Be€LOTNTEG TOuC, ot SladopeTikd emimedo. OL £VWOLEG TNG EMLOTAUNG UEAETHONKOV HECW

avaAuong Adyou amd cuvevteUEELg LadnTwy.

36. Towoupibng, X., Mntpaxacg, N., KapaBacidng, A., & BaBouylog, A. (2023). ALEMLOTNUOVIKN

npoogyylon dibackaiiog puokol ekkpepoUG Ue xpron tou BBC Micro:bit.

Itnv mapoloa £peuva, Slepeuvatal o Babuog euKoAlag Xpriong Kal aMOTEAECUATLKOTNTAG TOU
Micro:bit, katd tn SLEMIOTNOVLK TIPoc£yyLon SLdaokaliag Kot ELCOYWYNE TwV HabnTwy oTtnv évvola Tng
poTNG adpAveLaG e Xprion Tou GpuaLkoU EKKPEUOUC. ITNV €peuva cuppeteiyav 25 pabntég ' Aukeiou, ol
OTIOLOL CUVEPYATIKA KOTAOKEVOOAV €va PUOLKO EKKPEUEG Kol PEaa ammo GpUANA epyaciag cuvélefav Kal
enetepyaotnkav to dedopéva Twv PETPAOEWV Tous. H péBodocg mou akohouBnBnke mepleAduBave tn
XPNon epwrtnuatoAoyiou mpwv Kal UETA T Sokiur Kabwg kot oulntnon oe opddec eotiaong. Ta
QMOTEALOHATA AVASEIKVUOUV TN OKOTILUOTNTA XPHONG TOU ULIKPOEAEYKTH, EVIOXUOVTAG TA HoOnolokd
amoteA£opaTa TNG SLEMOTNOVLKAG IPOCEYYLoNG Stdaokaiiag KaBwe Kal To KivnTpa yLa CUUETOXN OtV

ekmodevutikn Stadikaoia.

37. Kpntikog, ., & Martolykog, A. (2023). Antd meplotpodLkr) 0 YpaUULIK TTaAvEpouLkn Kivhon:

POUTIOTLKEC KATAOKEVEC Lego Mindstorms EV3.

2tn Ouoikn tou Aukeiou SLEACKOVTAL TOGO N MEPLOTPODLKY 00O Kal N TTAALWVEPOLKH Kivnaon, aAAd
OXL N METOTPOTH TNCG TEPLOTPODIKAC Ot TOAWVSPOULKA Kivnon, av Kol oUuTtO¢ O UETACXNMOTIOUOG
XPNOLUOTIOLEITOL O TOANEC HNXOVIKEG edapuoyec. Me v mopoUuod epyacia  EMIXELPOUUE Vol
Slepeuvnooupe Tt oUpPBoAn TNG SnULOUPYLOC POUTIOTIKWY KOTOOKEUWV HE OTOXO TNV ovadel€n tng
LETATPOTN G OTto MEPLOTPODLKN O€ ypap ik maAvdpoutkn kivnon. H épsuva eivat peAétn nepimtwong oe
naldla tng B' ta€ng Mevikou Aukeiou. Me Bdon Tov €peuvnTikd oxedlaoud, ta moadld kalouvtal va
KOTOOKEUAOOUV CUCKEUEG TTOU Bal UAOTIOLOUV QUTOV TOV HETAOXNUATIOUO Kivnong, XPNOULOTOLWVTOC TO

TLAKETO EKTIALOEUTIKAG POUTTOTIKNG Lego Mindstorms EV3.

38. lwavvou, M., & PaBavng, K. (2023). ALwoLo oTo vNTILaywyELO HECW EVOG £pyOU OTUOU Lo TOV

KUKAO TOU VEPOU.

Ta Bepuikd dpavopeva oTnV TPOCYXOALKN ekTtaidevuon mapouctdlouy peydlo evbladépov kabwg
To TTaLSLA oXNUOTI{OUV EVVOLEG, LOEEC KOL KATAOKELALOUV HOVTEAQ TOU KOGHOU yUpW TOuC. AUTH N gpyacia

napouctalel tnv mpwtn ¢aon evog mpoypdpupato¢ STEAM yia tov kKUKAO Tou vepoUl. Ewdikotepa,
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napoucLalovtal oL SpaoTNPELOTNTEG KOL TA TIPOKATOPKTIKA amoTeAéopata anod Tig SpaotnplodTnTeG Mou
adopoulv TNV TAEN KOl TNV TNEN Tou Ttayou. TEAog, daivetal OTL n mpoogéyylon STEAM, péow TNG
aflomoinong ¢ Aladikaciag Mnyavikol IXedlacopou, yla tnv eloaywyn SpaotnplotTwy os Bepuikd

dawvopeva otny mpwipn matdikn nAkia ixe BeTikd anoteAéopara.

39. lwavvou, M., & Oeodwpdkn, X. (2023). Spark: 5pACTNPLOTNTEG ATUOU 0L €EC0WTEPLIKOUG Kall

£€WTEPLIKOUG XWPOUC OTNV TIPOCXOALKN ekmaideuaon.

Ta teleutaia xpovia n skmaibevon STEAM aufdvetal otadlakd oTo vhmaywyslo kal otnv
TPOOXOALKN ekmaideuon yevikotepa. H mapoloa epyaocia mapouaotalel tn Stadlkaocia oxeSlooHoU Kot
ovamntuéng evog ouvolou Spaotnplotntwv STEAM yla tnv TPOOXOAlKr ekmaibeuon HECW TOU
npoypappatog SPARK. Juykekpuéva, n epyacia mapouotalel T Spaotnplotnteg STEAM og eCWTEPIKOUC
KoL €EWTEPIKOUC XWPOUG Tou akoAouBolv tn Aladikacio MnyavikoU Ixedlacupol, o Stadikaoio
eniluong mpoPAnuatwyv. EmutAéov, mopouctdlovtal oL GUVOALKEG OPAOCEL; TOU £pyou, Ta otadla

avATTtuEnG UALKOU, TO TIPOKATAPKTIKA OTOTEAECLATA OO TLC TUAOTLKEC SOKLUEG KOIL OL TIPOOTTTLKEG.

40. TomoAlatn, M., & MAakiton, A. (2023). To BLwolpo vATLaywyelo HEAETA TOUG OELOUOUG LECW

™N¢ aflomoinong TNg EKMALSEUTIKAC POUMOTIKIG KL TNG CUUUETOXAC TOU 0TO S{KTUO OELGUOEPYAOTNPLWV.

H napoloa £psuva eotlalel oTnV ebapUOY TNG EKMALSEUTIKNG TapépBaong kat adopd Tn HeAETN
TWV CELOHWV Ao PadnTéG vnmioywyeiwv 0To MAALoL0 TG CUUUETOXNG TOUG 0TOo £pyo Erasmus+: «Seismo-
Lab». H épguva §pdong mpaypatormnoleital Katd t ¢aon oxedlacpol Kal UAOTIOLNoNG TOU TIPOYPALOTOG,
TO omolo £0TLAlEL TOUTOXPOVA OTNV ETUAEKTIKA TPOOEYYLON TWV OTOXWV Blwolung ekmaidsvong. H
eknaidevon STEAM Kal n poumoTikr aglomotlouvtol w¢ pebobdoloyikd epyaleia. To epsuvnTKO MAALCLO
olokAnpwvetal pe tn Sladkaocia tNg ouvVoAKNG afloAdynong kot Stddoong twv HABnoLoKwY

OMOTEAECUATWY ATIO TOUG (610UC TOUG HOONTEG KOl TOV EKTIALOEUTLKO.

41. Kawoapidn, M., Namnag, E., Zuupvaiou, Z., Fewpyiou, M. (2023). O poAog Tou dUAou oTn

Baowkn eknaidevon.

H exnaidevon STEM mailel onUavtikd poAo oTnV OKOSOUNON TNG YVWONG KOL OTNV OIMOKTNGCN TWV
Se€lottwy mou amattovvtal yla Tov 210 awwva. MAaALota, Kplvetal anapaitntn n ooTLUn CUUUETOXNA
KOPLTOLWV KOl OYOPLWV OE QUTAV yLa TNV €MiteLEn Twv IToXWV Blwaotung Avamnrtuéng tou 2030. Auth n
epyooia efetdlel Tov avtiktumo Tou GpUAOU Twv HaBNTWV oto evdladEpov Kal Tt SECLEVCT TOUG OTNY
eknaidevon STEM onwce avtikatomtpiletal otn ebvn BipAoypadia ta tedeutaia xpovia. EmumAéov,

g€etaletal Kal n avtiotolyn enidpaon tou puAOU Twv dackdAwv. H BBAloypadikn épeuva amokdAue
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OTL UTIAPXEL O OTEPEOTUTIN TETOiONoN METAEY TwWV SACKAAWY OXETIKA UE TO GUAO TWV HaBNTWV mou
netuyaivouv ota padnuata STEM (m.x. ayopla), wbwvtag £T0L TIG YUVAIKEG va amodeUyouv oUTA Ta
pobnuata. Too oto oxoAelo 600 Kol O LETAYEVECTEPO EMAYYEAUOTIKO eminedo. AvtiBeta, n mapouoia
Twv SaokAAwv evioXVEL TNV auTonemnoidnon twv pabntwv kol Tnv evacxoAnon toug. Qotdoo, to

anmoTtéAeopa ival TOAUTIOPOYOVTIKO.

42. 3tavpou, I., Mntokog, |., MiaAomoulog, B., Madpikag, A., Kuplakov, K., Ztedpavidou, X., &
2kopSoUANG, X. (2023). Ixedlacpog, uAomoinon kot afloAdynon epyaoctnpiou €KMALSEUTIKWY yla Th

Baowkn eknaidevon.

H mapoloa peAETN, n omola EVIACOETAL O £va €UPUTEPO EPEUVNTIKO MPOYpapua, adopd To
oxedlaopo, TV uAomoinon Kat TNV afloAdynaohn evog emuopdPWTLKOU GEULVAPILOU yLo EKTTOLEEUTIKOUG YL
tnv eknaidevon STEM oto mAaioto tou Epyou «Diffusion of STEM» (DI-STEM), Ttou xpnuatodoteital amno
to EAANVIKO 16pupa Epeuvag kal Kawotoploag. To Ogulvaplo mpaypatonolidnke ota tpia oxoAeioa-
KOUBoug tou Epyou amod thv opdda €pyou tou Epyaotnplou EmotAung kol Exkmaidevong ABnvwv pe

evBappuvtika amoteAéopata. AEEeL KAeLWSLA: STEM ekmaideuan, KATAPTLON EKTIALSEUTLKWV.

12° MaveAAnvio Zuvébplo. O pOAo¢ THG EMIOTNUOVIKNG eKTtaibeuong otnv kowvotnta tou 21°

awwva, ISBN 978-618-82007-4-6

43. KokoAdkn, A., Numupakng, A., MiyanAidn, E., Mmotldkn, E., Kevéplotdakn, M., Apakoulakn, E.,
Mrutodkn, X., KameAwvng, N., & Ytavpou, A. (2021) . Avantuén Yndlakwv neptBalioviwy padnong ya
ekmaidevon ekmoldeuTiKWV polnnpeoiag os mpoxwpnuéva Bépata STEM: To £€pyo STEM - DIGITALIS

To mapov Mpoypapa amoteAel Lo cuvepyaoia TEVTe akadnuaikwy IpupdTwY oto MAaiclo Tou
Eupwmaikol mpoypdppato¢ Erasmus+ yla tnv ovtallayr] KOAWV TIPOKTIKWY OTnv Ttpltofaduia
ekmaidevon. Kuplog¢ okomdc tou Tmpoypappatog sival n avamtuén mepBarloviwy ULKTAG Kol €€
amootacsw( ekmaibeuong ywa TNV ekmaibevon umodndiwv kabnyntwv mMpwtoBAabuiag Kot
SeuTepoPABULOG ETUOTAMNG OE CUYXPOVO ETMLOTNHOVIKA B€pata Omwe n vavotexvoloyla, n KALLATIKA
oAAayr, OL AVAVEWOLUEG TUNYEG EVEPYELAG K.ATL. ZUYKEKPLUEVQ, T KPLTApLa eTIAOYNG PNdLaKwY epyareiwv
yla Ynolomoinon Ba StepeuvnBouv ot Spactnplotnteg STEM kabwg kat ot mBaveg SuvatotnTeG Kal ot

neploplopol Twv Pndlomotnuévwy dpaoctnplotitwyv STEM nou Ba avamtuxBoulv.

44. Nutupadkng, A., KokoAdkn, A., MianAidn, E., Navvakoudakn, K., Metagag, I'., KameAwvng, N.,
Anuntpladn, K., & Itavpou, A. (2021). H AwaBspartikn mpooéyylon STEM otnv TpttoBaduta Exnaideuvon:
To épyo TAYTOTHTEZ
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To nmapov mpoypappa epAAUBAVEL TN cuVEPYAOLO TTEVTE akodNUOIKWV WOPUPATWY oTo TAaiclo
Twv €pywv Erasmus+ yla otpatnylkég cupmpatelg yia tnv Tpitofabula Exnaidevon. Eldikotepa, to
MPOYPOUUA OTOXeVEL OTNV avamtuén SLSakTtikwv evottwyv STEM yla TpoUmnpecLaKky KATAPTLON
EKTIALSEUTIKWY TOOO O cUyxpova BEpata 600 kol og BEpata mapadooLaKWY TIPOYPAUUATWY OTIOUSWY
OXETIKA HE TNV €€EAIEN Twv KAGSwvV, pe €udaon oTlG BewpnTIKEG APXEC TNG OLETILOTNOVLKOTNTAC.
EruumAéov, €xouv edappootel apketol «dakoi» avaAluong tng SLEMLOTNUOVIKOTNTOC TPOKELUEVOU VOl
Toviotouv oL OSlaouvdéoelg petafld Twv KAAdwv STEM. MéExpL thv TpéYOouoa KATAOTOON TOU
TIPOYPAUHATOC, OL EVOTNTEG TIOU avoartluxdnkav Kat vAomolnbnkav adopolv Tn povtelomoinon tng
g€€ALENC tou COVID-19, tn Navotexvoloyia, Tnv NapaBolikn Kivnon, tnv Kpumtoypadia, tTnv KApotikn
AM\ayn kat tn NMwoocoloyia-Emtotnuodoyia.

45. Nutupakng, A., & Itavpou, A. (2021). IxeSlaouocg & Avamrtuén Adaktikol YAwkou STEM amo

gv untnpeoia KaBnyntég Asutepofabuiac Ekmaideuong

H ekmaldeuTikn Kovotopia tne mpoogyylong StbaokaAiog STEM, av kot ol SuvatotnTeg Kol Ta
odEANn ou mpoodEPEL, Sev £XEL AKOUN EGAPLOCTEL UE ETLTUXLO OTNV EKTTALOEUTLKA TIPAKTLKN, EVW UTIAPXEL
avaykn va SlepeuvnBolv ol amoOYElg TWV &V UTNPECIA EKMOLOEUTIKWY TIOU TIPOEPXOVTOL OO TOUG
kAadoug STEM yia to STEM. ElSikOTEpQ, N mapovoa PeAETN Siepelivnoe (N=26) TNV POCEYYLON TWV €V
UTinpecio ekMOLSEUTIKWY 0TO OXeSLOOUO Kal TNV avamtuén Sdaktikwy evotntwv STEM evw epyalovral
oe opadeg, kKabBwg kal to eminedo olokAnpwong mou edappdlouv. H molotik avaAiuon Tou
oVamTUYHEVOU  SLBaKTIKOU UALKOU Kal oL oUINTAOCELC TOUG OTTOKAAUTITOUV TIOWKIAOHOpdla OTIg
npooeyyioelg ohokAnpwong STEM. EmutAéov, ol Sdokalol Bewpnoav GnNUAVTLKA TN CUVEPYAOLia HE

EKTIALSEUTIKOUG e SLadOpETIKA TEXVOYVWOiaL.

46. Amoctohakakng, A., AakavaAin, M., Kovtonddng, M., Kopakakn, E., & Meplowakn, I. (). Flash

memory - CUCKEUN ipooopoiwang STEM

AUTO 10 £pyo TtapoucLalel pla pobnotakn mpdtacn mou nepAapPavel osvapla St8aokaAiog kat
MLOL OUOKEUN TIOU OXeTiletal pe tnv mpoogyylon STEM, eotidlovtag oe B€pata NavOETOTANG Kall
Navotexvohoyiag. To £pyo auTto avamtuxdnke amo opdda ekmaldeutikwv AsutepoBabuLag Exnaideuong
OTO MAQUOLO TOU EKTTALSEUTIKOU TIpoypaupatog tou Maverotnuiov Kpntng otov Topéa tng ASAKTIKAG
Twv Quolkkwv Emotnuwy «Z0yxpova Ofpata Emotipng kat Texvohoyiagy». Ta oevdpla Si8aoKaAlog
ocuvdualouvv padniupata Quoikng, Xnueiag, MAnpodopikng, Texvoloyiag kat Mabnuatikwy, evw n

OUOKEUN avadelkvUeL TN LETall Toug cuvSeaon. H cuokeun gival éva povtélo pvAung Flash, ol Asttoupyieg
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TOU OTOILOU AVTUTPOCWIEVOUV TNV gyypadn Kol TNV avayvwon TANPodopLwY OTIWE LA TTPAYMOTIKN

pvnun Flash.

47. Numupakng, A., & Ztavpou, A. (2021). Ixebloopdc & Avamtuén Adaktikol YAkoU STEM oto

mAaiolo Navoemniotrung-Navoteyvoloylag

H mapovoa peAétn meplhapPdvel éva  TPOYPAMUO  ETIAYYEAUOTIKAG OvaAMTuéng ToU
ocuvSlopyavwBnke amo akadnuaikol¢ £peuvnteéc oe ocuvepyooia pe eknmawdeutikoug dopeic. O
CUUUETEXOVTEC OUVEXELG ekTladeUTIKOL eKTtaLdelTnKayY ot Slemiotnpovikny StdaokaAio STEM kaBwg kot
OTLG PaOLKEG apXEG Kal edpaployEC TNG Navoemiotriung-Navotexvoloylog kat otn cuvéxela oxediaoav Kat
aveéntuéav SOakTikd UAKG STEM (m.x. texvoupynuata Kal oxedla pabnudtwv) otov TOHEd TNG

Navoemniotung-Navotexvoloyiag.

48. 316npomovlocg, N., AAtag, B., Bepyepakng, M., Makoupdkng, A., NikoAakakn, N., Ziopaviéng,
A. (2021). Ekmadeutikég Edapuoyeg pe xprion tng Emotnuoioyiag STEM: To «EEuTvo» OgpUOKATILO

To mapov €pyo sloayel pla Stdaktikn evotnta STEM, omwc oxedlaotnke Kol avoamtuxonke amnd
gl opada eV UTINPECia KMALOEUTIKWY OE ouvepyaoia pe €va akadnuaikd (Spupa. Ot dackaAol
avémtuéav £va texvolpynua STEM oto mvelpa twv «€Eumvwvy» Beppoknmiwy, kabBwg Kol oxédla
poBnuatwv STEM. EmumAéov, n evotnta mou avamntuxtnke vAomolndnke yla tn SdaokaAio pabntwv

oxoleiwv doov adopd va repParloviikd £pyo Erasmus+ ylo thv KAwpotikr) AAAayn.

49. Mapkou, T., Navaywrtakn, M., Bhayxdakn EIX, Mevioudadkn, E.-E., XtaBomolAou, M., &
TooAumolpng, I'. (2021). Autévopo Asporhavo yia MeptBardovtiky NoapakolouBnon.

Mpoteivetal oevaplo SLaclvEeonG LOBNUATWY O YEVIKA KOl EMAYYEAUATIKA AUKELO LE OTOXO TNV
KOTOOKEUN €VOG aUTOUOTOU emunédou mapakoAouBOnong meptBaAAovtoc. To 0evApLO CUVOEEL YWWOELG
UNXOVLKAC, 0lepOSUVAULKNG, OXeSLAONG, KATAOKEUNG LOVTEAWY, NAEKTPOAOYWV LNXAVIKWY, NAEKTPOVIKWY,
BoAoyiag, xnuelog kat padnuatikwv. To oevdplo didaokaliag oxeSLAOTNKE OTO TAALCLO TIPOYPALLOTOG
oKadNUAikoU LvoTItoUTou WE TN ouvepyacia kabnyntwv Sladopwv edikotnTwy. To agpomAdvo
avamntuxbnke kol HEpn Tou oOevapiou SoklAoTnkav ota AUKeld ota omola €xouv avatebel ol

EUTTAEKOUEVOL KABNYNTEG.

11° NaveAAnvio Suvédpio Quoiknic Aywyns kot Néwv Texvodoyiwv otnv Ekmaibeuon.
Enavanpooéiopilovrac tn dibaockalia kat tn padnon tne ENOTHUNG Kal TG TEXVoAoyiag otov 210

awwva, DAwpiva, 2019, ISBN: 978-618-83267-7-4
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50. latpou, N., & ImnAwwtomoulou, B. (2020). Ot gumelpleg TwWV EKMALSEVUTIKWY MPpWTORABULOC

eKTOLOEVONG LUE KOLVOTOUA €pYA KaL N SLOUOPHWON TWV EVVOLWY TOUC OXETLKA LE TNV TIPOOTTIKA STEM

Autn n epyaocia Slepeuvad Tig avtAfPelg Twv SaokdAwyv tng MpwtoBadutag eknaidevong 6oov
opopd TG MPAKTIKEG STEM OTLG SNOTIKEC TAEELS KAl TNV £VVOLA TNG EVOWUATWONG TG EMLOTAUNG KAl TwY
MaBnuaTIKwy HE TIC KOONUEPWVEG KOTAOTACEL KoL TOV KOOUO TNG gpyaciag. Mpaypotonolidnkav
SOUNUEVEG OUVEVTEUEELG UE 6 EKTTALSEUTIKOUG, OL omoioL elyav eUMAAKEL 0g KaLvoTOUa £pya, LE OTOXO VOl
EVTOTILOTOUV oL B€0elg Kal ol SuokoAieg toug. Auth n oAokAnpwon STEM daivetal va evvoeitol wg
Sl00epatiky mpoaogyylon, wg ouvbeon SladopeTIKWY BePATWY, WG EUMAOUTIONOG TNG Stdaokaliag pe
KOONUEPLVEG KATAOTAOCELS KAl WG cupdpalopevn yvwon otn dibaokaiila. EmutAfov, €xouv eudaviotel
avtlAfPELC yla TO eviaio Opapa TNG yvwong, Kabwe Kal TG EMIOTAUNG KAl TwV HOONUATIKWY WG Eval

OAOKANPWUEVO CWHA YVWONC.

51. MuwyoaAomoulog, B., Kamédtng, E., KaAkavng, T. (2020). Mpwtotumol ekmotdeuTikol
nelpapatiopol STEM yia uSpootatikn mieon, avwon Kal MAwTApo. AUTOKATAOKEUEG - Epsuva -

A&loAoynaon

H mapoloa epyoaocia sival pla aflohoynuévn ekmaldeuTIk mpotaon yla tn ddackaAia tng
USPOOTATIKAG TIleoN, TNG Avwong Kol tng emimAevong oe pLadntég yuuvaoiou. Anotelsital and tpia
£peLVNTIKA GUAQ epyaociag, pue otdxo tn Babutepn avaAuon tTwv npoavadepOEVTWY EVVOLWV Kal TOV
e€wpaiond NG KATOVONONG TOUG, HECW TIELPOUATIONOU HE TG TPWTOTUTIEG TIELPAUATIKEG CUOKEUEG Kall
v edappoyr VEOC YVWOoNG 0TV KATOOKEUN £VOG umoBpuxiou, pe xprion Kowwv UAwyv. H mpdtaon
edbapuooTtnke o HABNTEC YURvVAGIOU Kal TA AmMOTeA£éopOTa TNG eKMALSEUTIKAG afloAdynong mou
okoAoUBnoe Seixvouv otaTLoTIKA onpavtikn Stadopd HeTafd TNG MELPAUATIKAC Kal TNG opadag eAéyyou,

TaPEXOVTAC Eva eUPNUA TTOU KATOOEIKVUEL TNV EKTANPWON TOU KUPLOU GTOXOU TNG TPOTACNG.

52. Towaotoubng, A., Maidou, A., & MoAdtoyAou, X. (2020). Elcaywyn otnv ekmaidevon Kat

TELPAUATIONO STEM pe xprion avolxtol UALKoU Kal AOYLOULKOU

210 Tapdv epyaotrplo Ba Mapoucldcoupe TIC Baclkég Aettoupyieg piag mAaketag Arduino, tn
Slemadr MPoypAUUATIONOU, TOUG aLoBNnTrPEG KAl TOUG EVEPYOTIOINTEG. MEOQ Ao LA OELPA TIPAKTIKWY
SpaoctnplotATwy, Ba MTAPOUCLACOULE OTOUC CUMETEXOVTEG TWCE EMLKOWWVEL To Arduino pe atobnthpec,
EVEPYOTIOINTEG KAl KWVNTEG OCUOKEUEG N évav emutpamnéllo umoAoylotr. EmutAéov, Ba Slepeuvricoupe
mOavecg edappoyéG cuvSUACUWY 0LoONTAPWY KOL EVEPYOTIOLNTWY OTOV EKTTIOLOEUTIKO KOl ETILOTNLOVLKO

TELPAUOTIONO STEM.
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53. Natpwénoudog, M., latpou, M. (2020). YAomoinon STEM Ekmawdeutiky MNpd&n AnUOTKAG

Exnaidevong.

TNV mopouoa gpyacia mMapouclalovial Ol EUMELPIEG TWV TMPAKTIKWY STEM otn Snuotikn
eKTIALOEVUON KAl ETULSLWKETAL N EVALOONTOMOLNGN OXETIKA HE TIG SUVATOTNTEG ELCAYWYNG SpACTNPLOTATWY
STEM ota eMnvikd oyxoleia, S6ebopévou tou mAalciou touc. Ta oxoAeia uAomoinong ntav duo
ocuoteyalopeva dnuoota SNUOTIKA oXoAela TNG ATTIKAC TIoU UAomoinoav oktw SladopeTIKEG SpACELC.
EvOelKTIKA TtapoucsLaleTal pa amd TIG SpactnploTNTEG TIOU TpayuaTtonolouvtal otnv E' taén tou
Anpooou Anpotikol Xxoleiou. H edappoyn anokdAuPe OTL Ta eKMALSEUTIKA OEVAPLO ATALTELTAL VA
oxeb1alovTal TPOOEKTIKA, e cadr oploBETtnon Kal avolytd otig AUoelg ou Ba potabolv. Evw n BeTikn

Touc enidpaon enekteivetal o€ MTOAAMAQ enineda (YWwaoTkO, PUXOKLVNTLKO, CUVALOONUATIKO).

10° ESviko Suvédpio, Mepupwon tou Xaouartog petaéu Erotnung, Kowvwviag kot EKmatdeutikng

Mpaéng, P¢duuvo, 2018, ISBN: 978-960-86978-3-6

54. Komorek, M. (2018). Katavonon twv Sladilkaowwv £EwoXoAlkng nadnong os Baocikoug

KAQSOUC - WG va SLEPEVVATETE KOL VA AVATTTUEETE EpYAOTHPLA KOL EKBECELG pLaBnTWV;

To petamtuylako npoypapua «STEM-Learning in Extracurricular Learning Environments and their
Integration into Regional Learning Contexts (GINT)» €skivnoe tov Oktwpplo tou 2016. To mMpoypappa
xpnuatodoteital and to Yrnoupyeio Emotnuwy Kal MoAtiopol tng Katw Xafoviag. Alowkeital amd to
Mavemniotpuo tou OAvtevumoupyk os cuvepyooia pe to Mavemotiua AvvoBepou, Vechta, Odense
(Aavia) kat PeBUpvou (EAAAS). NMeplocotepa amod eikool eEwoXOAKA eKMALSEUTIKA SpUpaTa, GoLTNTKA
gpyootnpla, meplbepelakd KeEvipa meplBaAAoVTIKAG ekmaidevong, omitio otn OdAoocoa tou Bavtey,
KEVIPO EVEPYELOKAG KATAPTLONG, TAPAKTIO EPEUVNTIKA LVOTITOUTA Kal poucesia cuvdéovtal HeE TO
MPOYpPOUUA. JUVOALKA £xouv XopnynBei Swdeka umotpodie¢ Georg Christoph Lichtenberg. 3to
MPOYpOUUa evtaxBnkav GAAoL técoeplg Sudaktopikol ¢oltntég pe ouvadr BEpata. ZUMPHUETEXOUV
Si8aktopikol pottntég and tnv eknaibeuon otn yewypadia, tnv eknaidsuon otnv mMAnpodopLkr KaL Ty
texvoloyia, TNV ekmaideuon Twv GUCIKWV EMOTNUWY, TN GLA0COPIKN eKTtaldeuon KaBwg Kol amo Tig
ETUOTNMEG TNG ekmaideuong. Aoyxolouvtal pe TNV €psuva €EWOXOAKWY TPoodopwv pAbnong yla
OUYKEKPLUEVO DEA OTOUG CUMUETEXOVTEG KAASOUGC. AlepeuvoUV AEMTOUEPWE WG AAUBAVEL Xwpa N
pabnon oe efwoxoAka meplBaAiovta pabnong kal nMwg Ba umopoloav va SiktuwbBouv Kal va
ovamntuxbouv ol poodopéC pag ekmoldeuTIKNAG Tteploxnc (Huber 2014) evowpATWVOVTAG EUKALPLEG
£€WOYOAKAC nAaBnong oto oXoAlkd mpoypdupata. Meplocodtepec mAnpodopieg sival Slabéolpeg otn

SlevBuvon: uni-oldenburg.de/gint/. To mpoypappa dappuolel pia oAoKANpwUEvn 6€o MPOoodvVTwWV.
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Mapéxovtal Tplipepa epyaotrplo U0 PopéC To XPOVO, TAKTIKA OEPLVAPLO Yo Baolkd Bépata Kol
EPEUVNTIKEG HEBOBOUC, UIKPNG KALLOKAG Epyacieg yia TNV avaAluon Sedopévwy Kot eEWTEPLKEG SLAAEEELC.
ErutAéov, unootnpiletal N CUCTNUATIKN TTAPOUCLA TwWV SL8AKTOpWY 0 CUVESPLA KOl N ELOAywYH OTLG

£KOOTIKEC S5paCTNPLOTNTEG.

55. Avtwvoyhou, A., KaAaumokng, I., MapouUAn-Xat{naviwviouv, K., Ekmaideuon pkpwyv padntwv

OTNV ETUOTAKN: €Va KALWVOTOMO TIpOypappa STEM yla TIG UKPEG TALELC TOU SnUOTIKOU oxoAeiou.

H Exnaidevon Emotnuovikng Texvoloylag Mnyavikng kat Madnuotikwv (STEM) eival pia
SlETUOTNUOVLKN KOl epapUOCUEVN TIPOCEYYLON, Tou PBaciletal otn Uabnon HECw TNG ETULOTNLOVLKIG
£PELVAG KAL TWV EPAPLOYWV TNG OTOV MPAYHATLKO KOGHO. Eva Kalvotopo Mpdypappa STEM yla pabntég
npwtoBadutag eknaideuong (1ng, 2ng kat 3ng TAENg) £xetl avamntuyBel kat kablepwOel amo to 2015 oto
KoAAéylo AvatoAla otn Oscoalovikn. To mpoypappo STEM, evBappUveL TOUC LABNTEC VA ayaTtooUV TV
Emotrun, Slvel tnv eukalpia 0ToUG HABNTEG VoL EUITAOKOUV OE AAEG ETILOTNUOVIKEG TIPAKTIKEG Kal fonda
TOUC HaBNTEC va avtiAndBouv OTL péoa amd TNV EMIOTNLOVIKA £PEUVA KOL TIPAKTIKEG UMOPOUV va

amovtnBouv kat va AuBolv epwtruata Kot TpoBARpaTa TNG KABNUEPLVOTNTAC.

56. Zpvwwtn, M., Opoduvtla, B., Kaotavn, E., X&hapn, @., BAdyou, A., KoutocadtolAn, K.,
Awaykoupa A., Kapavava, E., 2kavddAn MouAwov, M., Meptéon, A. ., Zwtnpomnoulog, K., AndptnyAou, O.,
YntnAomoVAovu, E., XapalaumomnovAou, 2., & Manakwvotavtivou, B. (2018). H {wn €xeL Ta mMAvVW KoL Ta

KATW TNG: Mia Stemiotnuovikn mpoaéyylon STEM otn B' Snuotikou.

Ml SLETLOTNUOVIKN TIPOCEYYLON Kol N ocUVSEon UE TOV TPAYHATIKO KOOUO Bpiokovtal otov
nupnva ¢ dthocodiag STEM. Ito mapandvw mAaiolo, ot Sdokalol amnd ta Ekmaideutipla Kwotéa —
leitova oxedlacav To mpoypappa «YTapxeL AOyog yla pia oeov» yla podntég tng B' tafng. Ztdxog Tou
glval va kotavorost tov ¢uclkd KOOUO TOPATNPWVTOG KOL KATOypAdovTac Tov Kolpo, HEco amod

Spaotnplotnteg mou ayyilouv, evioxUouv Kal cuvdEouv KABe Eva amd Ta cuoTatikd STEM.

57. Kapvélou, M., & MndAAa, E. (2018). Eupwrnaiko mpoypappa Hypatia - emionun eknaideuon

ME LooTNTA TV GUAWV.

O véol Eupwmaiol €gouv TOAU pkpn €A yLa TNV MOLKIA LD TwV oTtaSLoSpopLwV Tou oxetilovtal
ME BAon TNV €MLOTAUN, TNV TexVoAoyla, TN KNXOVLIKA KAl Ta padnuotikd (STEM). Auto £xel 8laitepa
OPVNTIKO AVTIKTUTIO OToV aplBud Twv padntwv nmou akoAouBolv otadlodpopia oto STEM. H HYPATIA
dEpvel oxoleia, pouosia emoTNUWY, EpELVNTIKA OpUHaTa Kal Blopnxavia padl pe el6ikolg os B£pata

dUAou Kot Toug idlouc Touc edpriBouc Katl avamtuoosl pia Lovadiky epyaleloBnkn SpaotnpLloTATWY yLo
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TN cuppEeTOXH TWV EPNPBwv oto STEM pe tpodmo mou va nepthapBavel To pUAo. AUTEG oL SpaaTNPLOTNTEC
Ba epappootouv o 14 ywpeg kal Ba Swoouv Tn Suvatotnta ota £pnpa Kopitola va emAeEoUV OTIOUSEG

STEM kat otadiodpopia. H NOESIS eival o EAAnvag etaipocg yia to £€pyo HYPATIA.
4.2  Evbelktikéc SnuoaoteVoelg meplodikwy N kepahata BLBALwY

58. Adlog, N., Ztedavidou, X., & ZkopdouAng, X. (2024). Nedpvpwon TOU XACOMOTOG: AMO TNV
gpyaotnplakn emotiun tou 19ou awwva otnv EAAada otnv ekmaibsvon STEM. European Journal of

Science and Mathematics Education, 12 (1), 1-10. https://doi.org/10.30935/scimath/13826

OL otoyol tnGg mapoloag HEeAETNG eival n Slepelivnon TOOO TNG LOTOPLOG TNG OUANOYNG
ETILOTNHOVLKWV 0pyavwyV amo to Maraslean Teaching Center (MTC) 600 Kat tng Suvatotntag Xprong tg
OUM\OYNC 0g eKTALSEUTIKA Tipoypappota STEM. Mapdho nmou to MTC ovopalotav pe dtadopa ovopata
KOTA TN HoKkpOXpovn Lotopia tou, o BeouIKOG Tou oTOXoC Mapépelve o (6lo¢: n ekmaibsuon twv
peAAovVTIKWY SaokAAwV MpwtoBabutag ekmaidsuong Tou eAAnVIKOU Kpdtouc. MNa va yivel auto, Atav
amopalTNTO VA CUYKEVTPWOEL pla GUAAOYI EMLOTNHOVIKWY 0pyavwy. O MpwTog oTOX0G TNC epyaciag eivat
Va TIOPOUCLACEL AEMTOUEPWG TN otadlakn Slelpuveon TG cUANOYHG amo To teheutalo Tétapto Tou 190u
awwva €wg tn dekaetia tou 1930, pall Pe Tov TPOTIO XPrIoNG TWV 0pYAVWY OTA HaBriuaTa EMLOTAUNG Kal
TOV KEVTPLKO poAo mou £natée to MTC o ox£on o Ao tepLdePELOKA EKTTOLOEUTIKA OXOAEla oTnV EANGSQ
ooov adopd tn dlavour, Slaxelplon, EMLOKEUN Kal cuvtpnon Tou e€omAlopol. O §eUTepog oTOXO0G Elvat
va SlepeuvnBel o poAog ou pUmopolv va SLadpapaTiocouV Ta LOTOPLIKA EMLOTNUOVIKA Opyava OXL LOVo
oTnV Lotopla tTNG €motANG, aAAA Kot otn ddackoAia tng olyxpovng €moTnUnG. Ta supnuata
OMOKAAUTITOUV OTL h LoTopLa TNG EpyaoTnpLlakng ekmaidsuong puokng oto MTC padl pe Tnv avtiotowyn
GUA\OYN TWV LOTOPLKWY ETILOTNHOVLKWY OpyAVWY UIopoUV va amoteAécouv npdadopo £8adocg yla tnv
edappoyr ekmMalSEUTIKWY TIPOYpPOUUATWwY STEM. TEAOC, Ta €UPHMOTA CUVEMAYOVTOL TNV €UPUTEPN
EVOWUATWoN NG ekmaidevong STEM kal tng lotopilag TNG EMIOTAUNG UE OKOMO TV mpowbnon
TIOALTIOTIKWY KOl SLASIKOOTIKWY TITUXWV TNG EMLOTAUNG OTOUG LaONTEG KABNYNTES Kat OxL povo. Auth n
evowpdtwon odnyel os gupUTepn €peuva ylo. TNV soaywyn tng ekmaibsuong STEM og MOALTIOTIKA
EVOWHATWUEVA TIEPLBAAAOVTA, OTTWC OUCELD KOl LOTOPLKA ONUOVTLKA OXOAELd KaL EpyaoTipLa, OMWE TO

MTC.

59. Mmnouvou, A., AaBidag, K., Koung, B., Namaddkng, 2., MavwAn, M. (2023). fuoxEtion
YroAoylotikng ZkéPng Mabntwv Aukeiou kat Amodoong oe Mabnuata STEM kat FPAwooag. Emotuegtng
Aywyng, 13, 1101. https://doi.org/10.3390/educsci13111101
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MpayuatomolnOnke pia SLaXpoVIKN €peEuva yLoL va eTUTEVXOEL N CUGXETION TNG UTIOAOYLOTIKNG
oKEPNG Kal Twv padnuatwv mou oxetilovral pe 1o STEM, ekivwvtag Pe tTn Xopnynon &vog Teot
oXeOLOOUEVOU VA LETPROEL Ta BepeAlwdn otolyeia tng YmoAoyloTtikng kEPNG. Afilel va onuelwBel otL
OUTO TO TEOT AVTAEL TNV EUMVeEUON TOU amd SLEBVWG avayvVwPLOPEVOUC SLOYWVICHOUC UTIOAOYLOTWY Kol
Aettoupyel wg aflomioto epyadeio aflohdynong. ITn cuveéxela, mpayuatomnolndnke afloAdynon yo va
SlamotwBel o Pabuog cuoxetiong PeTafl TNG LKAVOTNTACG YOAOYLOTIKAG ZKEYNC TWV HAaBNTWY Kal Twv
YPOTTTWV TOUG EMLSO0EWV oTa padnuota mou nepthappavovtal otnv katnyopio STEM kot ota pabiuata
eAANVIKNG YAWooag. Ta amoTeAEOUATA QUTAC TNG EPEUVAG ATTOKAAU POV TNV TOPOUGCLO LOC OTATIOTIKA
ONUAVTLKAG CUCKETLONG LETALY TNG LKAVOTNTAG YIOAOYLOTIKAC ZKEPNE TwV HabnTwy Kot TG anodoong
TOUC Of QUTA Ta aKadnUaikd BEpata, EMEKTEIVOVTAG TTEPALTEPW TNV akadnuaikn katevBuvon omoudwv
TIOU €TAEYOUV OL LaBNTEG. Me BAoN Ta EUPHAMATO QUTHE TNG £PEUVAC, OKLAYPOPOUVTAL OL EMUMTTWOELS KLl
Ol TIOLOOYWYIKEC OUCTAOELC, EVW TOUTOXPOVA avayvwpilovtal oL TIEPLOPLOUOL TTOU TTPOEKU YAV KATA T

SLdpKeLa AUTAG TNG LEAETNC.

60. Kurtplavou, I., Kapouoou, A., Makpng, N., Zapadng, ., Apavatiadng, A., & Xatlnxplotodng,
A.E. (2023). Suppetoxn tTwv pobntwv otnv EKmadeutikr Poumotikr): AtokaAudn Twv MPocdoKlwy Twv
pobntwv yla Lo davikn POUTIOTIKNA mAatdoppa. Electronics, 12, 2865.
https://doi.org/10.3390/electronics12132865

H peA£Tn elxe wg 0TOXO VO KOTAVONOEL TIC TPOGSOKIEC TWV HaBNTwWV yLa évav L8avikd pOUTOTIKO
ocuvipodo. Efetdoape Ta €eMBUUNTA  XAPAKTNPELOTIKA, TOUG TPOMOUC aAAnAemidpaong Kot
KOLVWVLKOTIOLNGNG TIOU avapéVouv oL HaBntég amd évav TETolo ouVTpodo. AMOKAAUTITOVTAC OUTA TO
XOPAKTNPLOTIKA KoL TO TIPOTUTIA, OL GUYYPOPELG OTOXELAV VA EVNUEPWOOUV TNV AVATTUEN £VOC BEATLOTOU
LOVTEAOU TIOU LKQWVOTIOLEL QTTOTEAECUOTIKA TIG eKMALOEUTIKEG PLhodolieg Twv padntwy, Satnpwvtag

napdAAnAa kivntpa kat adoaoiwon.

61. Mepehn, A., Nikn, E., Wuxapng, 2., Apwid, X., Avtwvapakou, A., MepéAn, M., & Mapia, T.
(2023). Exkmaidevon pabntwv eAANVIKWVY OXOAELWV OXETIKA HE GUOLKEC KATAOTPOPEG PEow STEAM.
Eurasia Journal of Mathematics, Science and Technology Education, 19(8), em2314.

https://doi.org/10.29333/ejmste/13437

2TOX0G TNC £peuvag elval n ekmaideuon Twv HadbnTwWv Twv SNUOTIKWVY oXoAelwv otnv EANGSa
OXETIKA UE Taxeleg ouvexlOpeveg GUOLKEG KATAOTPODEC HECW TNG OALOTIKAC-SLEMLOTNOVIKNG HeBOS0oU
mou Baoiletal otnv emotAn, TNV TeEXVoloyia, Tn KNXavikn, TNV TEXvn Kot ta padnuotkd (STEAM). Qg
gpyoleio pabnong, oxedlaotnke Eva ONOKANPWHEVO TIPOYPOULLA LE TIOLKIAEG SPACELS KAl SpOoTNPLOTNTEG
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LE OTOXO TN PLWHATLKA EKTTAISEUON TWV HABNTWY UE EVOV OALOTIKO-SLETILOTNLOVIKO TPOTIO BACLOUEVO OTO
STEAM. Auta Baocilovtal oTnVv EMLOTHLLN, TV TEXVOAOYLQ, TN LNXOVLKI), TNV TEXVN KOL TA LABnUaTikd. Autd
TOo Tpiunvo mpoypappa emAéxBnke va Sie€axBel oe OLWTIKO oXoAslo TG ATTIKAG, yla To pAdnua
«epyaotnpla Se€lothtwvr. Ale€nxbn os pabntég tng deltepng (eMTA €TWV) KAl TNEG MEUMTNG TAENG TOU
Snuotikol oxoAeiou (10 €Twv). TNV OpXN KAl OTO TEAOC TOU TPOYPAUUATOC 60BNKAV £pWTNUATOAOYLA
0ToUC 133 CUMMETEXOVTEG LOONTEC, TTPOKELEVOU va aflodoynBel edv To poypappa Katddepe va TETUXEL
TOUG apXLKOUG OTOXOUG. ZUVOALKA CUAAEXBNKav 266 Pndlakd epwtnuatoAdyla HEow TG ebAPUOYAC
ArcGIS survey123 (UépoC TOU yewxwpLkoU VEPoug tng Esri), n omola anoteAel pia oAokAnpwuévn Alon
yla tn Snuioupyia, diavoun kat avalucon Sebopévwv €peuvag. AMO T OTATIOTIK QVAAUCH Twv
QUTTOVTAOEWY TOUC, TO CUMMEPOOHO NTAV OTL N oUVTPUTTIKN TAsloPndia Twv pabntwv éviwoav ayxog,
ouyxuon, KatdBAupn kot ook otav avtikplioav Saoikr mupkayld. Ta meplocotepa maldld SnAwooav OTL

£X0OUV OKEPTEL TIC CUVETIELEG TWV EKTETAUEVWV SACLKWV TTUPKAYLWV KOL TWV TIANUHUPWYV TIOU aKOAOUBOoUV.

62. NikohomoUAou, K. (2023). Apaotnplotnteg STEM yia madid nAtkiag 4—7 €TwV: MPOKTLIKEG Kal
amoPelg  Saok@Awv, International Journal of Early Years Education, 31(3), 806-821.

http://dx.doi.org/10.1080/09669760.2022.2128994

O oKOTIOG AUTAC TNG MEALTNG £lval va SLEPEUVOEL TIG TIPAKTLKEG KOL TLG amOPEeLg TwV S0OKAAWY
ylia tg Spaotnplotnteg STEM yia maidid nAwkiog 4-7 etwv. OL CUpUETEXOVTEG eival 18 EAAnveg
EKTIALSEUTIKOL KOl TOL oToLXElol CUAAEYOVTAL HECW OUVEVTEUEEWY. OL Kovwe avadepopevol AdyoL yLa th
onpaoia tng ekmaibsvong STEM eival n avamtuén deflotntwy, yvwonc Kot to evilad£pov Twv TTadLwv
yla paénon, evw ot 8£€ldtnteg mou avamtlooouv to Tadld mepllapBdavouv tn ocuvepyooia, TNV
ETILKOLVWVLQ, TNV KOWWVLKOTIOINGN, TNV eniluon MPoBANUATWY, TOV TIELPAUATIONO, TNV KPLTLKA OKEYN, TOV
TPOYPOUUATIONS, Tn SnuloupylkotnTa Kot yAwooa/ypappatiopdc. Ot Spaoctnplotnteg STEM rmou
UAOTIOLOUVTAL OTNV TAEN ELVOL TIPOYPOUUATIONOG, POUTIOTIKH KL SLETILOTNLOVIKEG SpACTNPLOTNTECS, KABWG
KOL TIElpApATa Kal g€epelvnon UAWKwv. OL KUplol TapAyovteg Tou AapPdvovtal unmdyn Kotd thv
npoetolacia Twv Spactnplotitwy STEM elval to evdladEpov-kivnTpo Twv MALSLWY, TO YVWOTIKO
eninedo N n nAwkia toug Kol ta pabnolakd amoteAéopata. Ot MPOKANCELG TTIoU avTAapPBdavovtal ol
ekmaldeutikol adopolv KUplwg TN PlwHATIKA HABNnon, to evlladEpov Twv TABLWY KAl TV EVEPYO
CUMMETOXN, EVW Ta KUpLa poPAnpata mepAapBAVOUY TOV TIEPLOPLOEVO XPOVO, TILG UTTOSOUEG KOl TNV
KOTAPTLON TWV EKMALSEVUTIKWY. TUINTOVUVTAL OL ETIUTTWOELG YLOL TNV EKTIALOEUTLKY TIOALTIKN-TIPOKTLKA KOl

TNV KATAPTLON TWV EKTTALSEUTIKWV.
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63. Mamnaylavvornouiou, 6., BaiomolAou, |., ZtapoBAdong, A. (2023). Etolpuétnta EKmatdeuTikwy
yia Edappoyn tng Ekmaibeuvong STEM: Wuyxouetpikég 160tnteg tng KAlpokag TRi-STEM kat tng
ApetaBAntne Métpnong HeTall Twv ATOULIKWY XOPpOKTNPLOTIKWY EAARVWY Yrinpeoltakwy Kadnyntwv.

Exnaidevon. Sci., 13, 299. https://doi.org/10.3390/educsci13030299

AUTN N UEAETN £XEL ETUKEVTPWOEL OTNV ETOLUOTNTA TWV EKMALSEUTIKWY Yyl ekmaibeuon STEM,
omou armnapaitntn mpolnoebeon elval n e€acdalion €ykupwv UETPACEWV. € AUTA TN HEAELTN,
TAPOoUCLATOUE TIC PUXOUETPLKEG LOLOTNTEG TNG KAlpakag TRi-STEM, emKUPWHEVES Yl TN LETPNON TNC
ETOLUOTNTAG TWV EKMOLSEUTIKWY oTNV edapuoyn g ekmaidevong STEM. H mpotewvopevn KAlpaka
Baolotnke og epwtnuatoAoyla mou spdaviotnkav otn BiPAoypadia kat n teAikn popdr uoBetnOnke
Kot BeAtuwbBnke yia EAAnveg ev umnpecia ekmaldeutikolg (N = 494), péow SLEPEUVNTIKWY Kol
emBefawtikwy  avalUoewv mopayoviwy. To TRIi-STEM  mepllapBavel Té€ooeplg SLOOTACELG:
ouvalobnuoatikég ouvlnkeg (AC), yvwotikég ouvOnkeg (CC), auto-amotedeopatikotnta (SE) kot STEM
S6¢opeuon (SC). Ta pétpa aflomiotiag Twv tecodpwyv mapoyoviwy Atav AC (a = 0,972/w = 0,972), CC (o =
0,976/w = 0,976), SE (o = 0,934/w = 0,935) ko SC (a = 0,886/w = 0,885), kaL n avaluon emPeBALWTIKWY
Tapayovtwy £6eLEe LkavoToNTIKY Tipooappoyn [x2(249) = 981,287, p < 0,001, TLI = 0,942, CFl = 0,948,
GFI = 0,993, NNFI = 0,942, RMSEAS (0,7R) = 0,7 RMS (0,7R) (0,7R) = 0,7R (0,7R) = 0,062]. EmutAéov,
nipaypatonow|Bnke pétpnon avorliolwtou ywa to ¢UAo, TNV nAlkia, Ta £Tn umMnpeciag, to emninedo
oxoAsiov Kal Ta mavenotnuiaka mtuyxio. H kAipaka TRi-STEM eival éva ouclaotikd Kal epapuooLuo
gpyoaleio yla tn StachdAion TN eYyKUPOTNTOC OTNV EKMOLEEUTLKA £PELVOL KOL TNV UTIOOTNPLEN TIEPALTEPW

SoKLUWV uTtoBEoEWV.

64. Japapd, B., & Kwtong, KT (2023). H Eknawdeutik Poprmotikn otnv MpwtoBabuia Exnaideuon
otnv EAAaSa: MeBoboloyikég Mpooeyyioslg kat ITdoelg Ekmaldeutikwy. BiAloypadiky Avaokomnon.
European Journal of Education and Pedagogy, 4(2), 194-204.
https://doi.org/10.24018/ejedu.2023.4.2.629

H mopouca pelétn otoxevel va avadeifel Tt pebodoloyikég mpooeyyioelg tou STEM otnv
npwtoPaduLa ekmaildevon, KaBwE Kol TG TPOKTIKEG TIou €xouv edappootel otnv EAAGSa. Apxilkd
TAPOUCLATETAL €Va GUVTOMO BewpnTIkO MAALOLO TNG SIGOKTLKNA G TTPOCEYYLoNG TNG ekmaideuong STEM. 2tn
ouvExela mapouotalovtal apxLlkad ot dladopeg LeBoSoAoyIKEG TPOOEYYIOELS OV €XOUV ULOBeTNBEl ot
Slebvéc emimedo kal otn ocuvéxela outég mou edpoppdlovral otnv EAAGSa ywa tnv MpwtoPadula
Exnaidevon. Téhog, mopatiBevial oL oTAosl Twv ekmaldeuTkwy TNe MNpwtoBabutag Exmaidsuong

OtéVaVTL 0T POUMOTIKA.
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65. Aumatiakn, M., Kaloylavvakng, M., Namadakng, 2., & Mavvakou, B. (2022). AvtiAnPeLg ya
To STEM Kat tic TéExvec: AVTIANPELG EKTTOLSOEUTIKWY, EMAYYEAUATIWY YOVEWV KAl KAAALTEXVWY OXETIKA UE
TOV POAO TwV TEXVWV otnv ekmaibeuon STEM. Zto: Mamadakng, 2., KaAoylavvakng, M. (emiy.) STEM,
Robotics, Mobile Apps in Early Childhood and Primary Education. Znuewwoelg Aldhe€ng otnv EKMatldeuTIKN
Texvoloyla. Springer, Zykamnoupn. https://doi.org/10.1007/978-981-19-0568-1 25

AUTN N HeAETN TOPOUGCLATEL T AMOTEAECHATA HLAG EPEUVAC TTOU SLeENXON yLa va SLlEpEUVAOEL TIG
anoPelg SaokaAwyv, HadnTwv-kadbnyntwy, Yovéwv, KOAALTEXVWV Kal ETayyeAatiwy STEM. ZuvonTika, tTa
anoteAéopata £6el€av OtL: (o) TapoAo ou oL SACKAAOL, Ol LaBNTEG-OACKAAOL KAl OL ETIAYYEALATIEG TOU
STEAM yvwptav tnv ipocéyylon STEAM, puovo Alyol eixav tnv epnelpia va thv epappocouyv. (B) oL KUPLEG
SuokoAiec mou avtipetwrilouv ot ekmaldeUTIKOL Katd tnv edpapuoyr Tou STEAM oxetilovral pe tnv
KOTOVONGN TWV HEBOSOAOYIKWY apXWV AUTAG TNC TTPOCEYYLONG Kol TNV EAAELP N EKTALOEUTIKWY TIOPWV.
(v) ot exmawdeutikol elyav AdPel meploplopévn umoothplEn amd umelBuvoug XApa&ng TOALTIKAG,
oupBolAoug K.AT (6) To STEAM avopevotay va EUTTAOUTIOEL TO TIPOYPAUUO OTIOUSWVY HE TIPOAKTLKA Kol
EVEPYNTLKN LABNON Kal va €XEL BETIKO QVTIKTUTIO TNV KPLTIKI OKEYPN KOl OTLG ETIKOLVWVIAKEG SEELOTNTEG
Twv atdlwy, KABwC KoL oTn cUVOALKN Toug avamtuén. (g) To STEAM avapévetal va auénosl Ta Kivntpa
KOLL TN CUMUETOXT TWV KOPLTOLWV KOL TWV LELOVEKTOUVTWVY HaBNTWV. Kot (0T) oL EKTTOULSEUTIKOL KaLL OL YOVELG
ovayvwpilouv TNV EVAAWTOTNTA TWV HELOVEKTOUVIWV padntwy, oAAd dev daivetal va yvwpilouv tnv

umoemidoon Twv yuvalkwv os Bpata STEM kat otadlodpopia.

66. Xatlomouldog, A., Kahoylavvakng, M., MNamadakng, 2., & Mamoutoldakng, M. (2022). Eva
pubLotopnua, opBpwTtd POUTIOT YL EKTIALSEUTIK POUTOTIKA TIOU avamtuXOnke HE XpHon £peuvag
S6paong mou aflohoynOnke e Baon to HovtEAo amodoxng texvoloylag. Emotipeg tng Aywyng, 12, 274.
https://doi.org/10.3390/educscil2040274

AuTA n épeuva aflohoyel pia véa, apBpwtr, oavoLXToU KWALKA Kol XANAOU KOOTOUG EKMOLSEUTLKN
POUTOTIKA TMATPOpUA otnv Ekmatdeutikr) Popmotikn kat tnv Ekmaideuon STEM. Elval n ouvéxela evog
KUKAoU €peuvag 6pdong otov omoio Baciletal n avantuén autol Tou poumot. H wlnon yla tnv avaykn
QVATITUENG aUToU TIPONABE amd TNV aLOAOYNON TIOLOTLKWVY KOl TIOCOTLKWVY EPEVVNTIKWY S€S0UEVWY TTIOU
OUM\EXONKaV KaTd TN SLApKELa EKSAAWONG EKTTALSEUTIKNG POUTIOTIKNG LE ONUOVTLKI) CUHUETOXN HoBNnTwy
otnv ABrva, n omoia £6&lfe €vtovo evdladEpov yla T CUHHUETOXN TwV HaBnTwv oe SpacTnpLlOTNTEG
EKTIALSEVUTIKAG POUTTOTIKAC. TNV (8la oTlypn—katéypadav t XapnAn cupeTox Toug Adyw Tou uPnAou
KOOTOUC TWV EKTIASEUTIKWY POUMOT KOl TWV POUNOTIKWY TAatdopuwv. Me Baon ta gupnpato tng

£PEUVOAG, OUTO TO POUTIOT OXESLACTNKE yLa Vo TAUPLAlEL 6 OAOKANPN TNV EKMTALSEUTIKA KOLWVOTNTA. OL
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npodlaypadEg tou TponABav amo TIG OVAYKEG TwV HEAWV TOU Kal Thv enefepyacia Kal avaiuvon
TIOLOTIKWV KAl TIOOOTIKWV OeSopévwy. Auth n epyacia mapouoldlel gl afloAdynon TOU POUMOT
XPNOLLOTIOLWVTAC TO HOVTEAO amodoxng texvoloylac. To poumot ektéBnke oe 116 mpomTuxlakoug
doltntég mou napakoAouBolcav TUN LA TALSOYWYLKOU TIAVETILOTNLIOU Yl va aLoOAOYHOOUV TOV XELPLOWO
ToU oV UdWVA LIE TOUC TTOPAYOVTEC TOU LOVTEAOU. Tol AMOTEAECOTA TNG EPEVVOLC NTAV TTOAA UTTOOYXOEVA
Kot £6etav uPnA6 Babuo amodoxng Tou POUTIOT QMG AUTOUC TOUCG HABNTEG Kol Toug UEAAOVTLKOUG

S0oKAAOUG, SlvovTag TO EVAaUoHA YLo TIEPOLTEPW EPEUVAL.

67. Xpovng, X., & BapAaung, I. (2022). FOSSBot: Eva eKmMALSEUTIKO POUTIOT avoLXToU KWSLKA Kot
avolytou oxedlaopou. Electronics, 11, 2606. https://doi.org/10.3390/electronics11162606

e autn) tnv epyacia, oL cuyypadeic mpoteivouv pla véa YapnAol KOOTOUG TPLOSLAOTATN
EKTUTIWON KAl eVomolnpévn AU AOYLOMLKOU TIOU UITOPEL va KAAUYPEL TIC OVAYKEG OAWV TWV NALKLOKWY
opadwy, amd madla vamaywyeiov €wg dpowtntég. H Avon PBaciletal oe 16€e¢ avolytol KWOLKA Kot
oVOoLXTOU UALKOU, LE TLC OTtoleg mIoTeUOUHE OTL Ba BonBricoups Toug ekMAlSEUTIKOUG OTO £PYO TOUG.
MapExouv AEMTOUEPELEC YL TO TPLOSLACTATA EKTUTIWOLUO LEPN POUTIOT KAl TN AloTa NAEKTPOVIKWY TOU
TIOU ETUTPEMOUV TNV UTIOCTHPLEN EVOG EUPEDG PACHOTOG EKTTALOEUTIKWY SPACTNPLOTATWY Kal e€nyouv TV
gUEAIKTN oToifa Aoylopwol Tou umootnpilel téooeplg SladopeTikolc TPOmoug Asttoupyiog. O
Aeltoupyleg KAAUTITOUV TLG AVAYKEC TWV XpNoTwv Tou Sev yvwpilouv i BEAouv va mpoypappaTicouy To
POUTIOT, TWV XPNOTWYV TOU TIPOTLUOUV TOV TIPOYPAUUATIONO TIoU Baciletol o€ UITAOK Kol TwV ALYOTEPO 1
TIO £UMELPWY TIPOYPAUUATIOTWY TIou BEAouv va Tdpouv Tov TARPN €AeyXo Tou POUmOT. To poumoT
edapuolel TIC apXEG TNG oUVEXOUG EVOTIOLNONG KOl OIVATTTUENG KOl ETILTPETIEL EUKOAEC EVNUEPWOELG OTNV
mo npdodatn €kdoon Aoylopikol péow tou Tivaka Slaxeiplong mou Baciletal oto web. Av kal, ota
TPWTA TOU BAMOTA OVATTUENG Kol SOKLUWY, TO TIPOTELWVOUEVO POUTIOT EXEL TEPAOTLEG SUVATOTNTEG, AOYW
™G avolxtng ¢pUoNg Tou Kot TG KOWOTNTAG LabnTwy, EPEUVNTWY KOL EKTTALSEUTIKWY, TO SUVAULIKO auTo
ouveyllel va aufavetal. Zuvtopa Ba akoloubrioel iAotk SokLun oe erheypéva oxoleia, aflohdynon

anodoong SladOpwv TEXVIKWY TITUXWV KoL CUYKPLON E TIAATPOPUEG ALYUNG.

68. Kaloyiavvdakng, M., Namaddkng, 2. (2022). MNpoetowdacia EAAvwY Nnmaywywv
Mpoiunnpeotiag yia tnv MNpowBnon tg Anuioupykotntag: Eukatpleg pe xprion tou Scratch kat tou Makey
Makey. 3to: Murcia, KJ, Campbell, C., Joubert, MM, Wilson, S. (eruu.) Children's Creative Inquiry in STEM.
Sociocultural Explorations of Science Education, t. 25. Springer, Cham. https://doi.org/10.1007/978-3-

030-94724-8 20
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AUTO to KedaAaLo meplypddel Tov oxedlacpd, TNV uAomoinon kot tnv afloAdynon Ko SIOAKTIKAG
nap£uPaong e€apnviaiog KALLaKag oTnVv onoila cupeTeixav 23 kaBnyntég npolinnpeoiag otoug omoioug
napacx£0nkav 39 WPEG yLa VoL KAVOUV LoBNoLaKES SpaoTNPLOTNTEG XPNOLUOTOLWVTAC To Scratch 3 kal to
MaKey MaKey. H mapéufacn mopouctdlel OTIKA AMOTEAECHOTA OXETIKA HE EVVOLEC UTIOAOYLOTIKAG
okEPNC kot 5e€LOTNTEG KwOLKOTIOINONC Ttou Bacilovtal o€ pLo TalSaywyLKA TTPAKTLKA TTou evBappUVELTNY
EVEPYNTLKA LABNon kot Sivel éudaon ota eyyevr] KivnTpa Kol TO YVWOTLKO amotéAeopa. Ev katakAeibi, ot
HoOnTéG amolauoav TIG SpacTnPLOTNTEG Kal, TPAYUATL, avédpepav OTL métuxav udPnAo eminedo
autonemnoibnong kot aiobnong ohokAnpwonc. Auth n HEALTN umoypapuilel emiong T onuacio t™g
cupnepAnPng MPOYpPAUUOTIOMOU e BACH TN POUMOTIKA KOL OMTIKA HUMAOK Yyl TOUG KaBnyntég

npoUnnpeciag yla tn BeAtiwon twv yvwoewv CT kot Twv S€loTATWV KwdLkomoinong.

69. Kavakn, K., & Kahoylwavvakng, M. (2022). AfloAdynon Asflotntwv AAyoplBukng SkéPnc os
oxéon pe tnv HAwio otnv Mpwwun Mawdiky Aywyry STEM. Emotnuec t¢ Aywyng, 12, 380.
https://doi.org/10.3390/educsci12060380

AUTO TO GpBPO avapEPEL L0l OXETIK EPEUVNTLKA UEAETN, TNV OMOLOl UAOTIOCOUE UTIO TNV
OMUMPEAQ TNG MOOOTIKNCG HeBodohoyiag, xpnolHomowwvTag Vo KalVoTOUO epyaAsio afloAdynong mou
KOTOOKEUACAE YLO TNV €EUTINPETNON TWV OVAYKWYV TNG MEALTNG pag. H Epguva Ste€nxOn oto mAaiolo Tou
poOnuatog mepBAAAOVIIKAG UEALTNG, TIPOCOLTOVTAC OTLG TTPOOTIADELEG ELOAYWYNCS TNG UTIOAOYLOTLKAG
okéPnc (CT) oe mebla STEM. Ta amoteAéopata TG HEAETNG plxvouv GwWC OTN CUCKETION METALY TwV
Se€lotAtwy alyoplBuLkng okéPNG Kot TNG NALKIAG oTNV TPpWLKN Tadikn nAio, amokaAumtovtog OtL N

nAtkia eival évag mpoyvwoTLlKOg MapAyovTag yLo Thv alyoplOpikn okEédn Kat, we ek Toutou, yla tnv CT.

70. Kaotpitn, E., Kahoylavvakneg, M., Wuxadpng, 2., & Bafouyldg, A. (2022). H ibaokalia twv
Quokwv Emotnuwy oto vnraywyeio pe Baon Tig apxEg tng mpooéyylong STEM kat STEAM. Advances in

Mobile Learning Educational Research, 2(1), 268-277. https://doi.org/10.25082/AMLER.2022.01.011

AuTA n HeA€Tn eival pla avaokonnon BipAoypadiag kot dpBpwv e KUPLO oKomo va emaAnBeUoel
™ onuaocia tng SidaokaAiog twv Quotkwy Emotnuwv otnv MpoooAkr Aywyr] KoL TNV MPAKTIKOTNTA TNG
o€ autnV TNV nAklakn opada. Emiong yivetal mapouoiaon tng OALOTIKNG eKMOLSEUTLKAG TIPOCEYYLONG
STEAM. O kUplOg OTOXOG AUTNAG TG Mapouciaong elvatl va tovioel T cUBOAN QUTAG TNG EKTTALSEUTIKNG
T(POCEYYLONG OTNV aMOTEAECHATIKOTEPN Sdaokalia twv Duokwy Emotnuwy oto Nnmiaywyeio kaLtn o

BdBog nadnon kat katavonon Twv GUCLKWY EVVOLWV Ao TtaldLd mPooXoAknG NALKIaG.
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71. Muotakibng, 2., Xplotomoulog, A. & MéAag, N. A (2022). JuoTtnUOTIK AVAOKOTNON
xaptoypadnong ebapUoywv EMOUENUEVNG TIPOYHOTIKOTNTAG YLO TNV UTtooTHPLEN TNG Labnong STEM otnv
tpLtoPabuta eknaidevon. Educ Inf Technol 27, 1883-1927. https://doi.org/10.1007/s10639-021-10682-1

Aut n pelétn avadEpel gupnuata amd WPl CUCTNUOTIKY OVAOKOTNon xoptoypadnong,
Baolopévn oe cUVOALKA oapavta MEVTE (n = 45) dpBpa mou SnpoctelTnkay oe SleBvn MePLOSIKA e KPLTEG
oo 1o 2010 £wg to 2020, petd Ttnv afloAdynon tng xprong ebapuoywyv AR mou umootnpilouv T Hadnon
Bepatwv EmotAung, Texvoloyiag, Mnyavikng kat MoaBnuatikwv (STEM) oto meplpdAlov Ttng
TpLtoPabuLag ekmaideuong. Ta AMOTEAECUATA QUTHG TNG AVOOKOTNONG TOVIoay TV EAeln £peuvag ot
oMo 1o ¢dopa STEM, ebikd ota umomnedia Texyvoloyla kat Mabnuatikd, kabBwg kot thv £AAewdn
edpappoywv AR mtou Bacilovtal og tonoBeoia kal xwplig deikteg. EmutAéov, eviomiotnkayv Kot avaluonkav
TPELC TEXVIKEC al&nong, KataMnAeg yia padnon STEM: emalfénon £€elbilkeupévou gpyaoTtnpLOKOU
g€omAlopoU, GUOLKWV AVTIKELLEVWYV KoL eyXElptdiwv i GUAAWY pabnuatwy. H kUpla cuvelopopd autol
Tou apBpou eival pla Taglvopnon Twv eKMOLGEUTIKWY LOVTEAWY Kot N cultnon Twv £hapPULOCUEVWY
EKTTOLOEVUTIKWY OTPOTNYLIKWY Kal TeEXVIKWV o€ Tedia STEM mou emikevtpwvovtal oto meplBarlov Tng
TpltoBabulag ekmaideuong. EMUTAEOV, TAPEXOUUE OMTIKOMOLAOEL TNG TPEXOUOCOC KATAOTAONC TNG
TLEPLOXNG, OL OTIOLEG OTOXEVOUV OTNV eVBAPPUVON KaL OTN OKAAWOLA TWV TIPOCTIAOELWY TWV EKMOLOEUTIKWV
e BAon OUYKeKPLUEVA KpLTrpla Taflvopnong ylo tTnv avamtuén eumelpwv AR kat tn Sie€aywyn

TEPALTEPW EPEUVAS YL TN BeATtiwon tng padnong STEM.

72. NikohomoUAou, K. (2022). Wndrakn texvoloyia otnv mpwiun ekmaibsuon STEM: Atepelvnon
TOU UTIOOTNPLKTLKOU TNG pOAoU. Ito: Mamadakng, 2., Kahoylavvakng, M. (emp.) STEM, Robotics, Mobile
Apps in Early Childhood and Primary Education. Inuewwoeslg Aldhe€ng otnv Exkmoatdeutikn Texvoloyia.
Springer, Zykamoupn. https://doi.org/10.1007/978-981-19-0568-1 6

AuTO 10 KEDAAOLO OTOXEVEL va SLEPEUVAOEL TOV UTIOOTNPLKTIKO-CUUTANPWUATIKO POAO TNG
ekmaldeutikng Ynolakng texvoloyiag (i TME) otnv mpooxoAiwkr ekmaibevon STEM. Ta epyaldeia
Pnolakng texvoloyiag meplAapBdvouv eKMOLOEUTIKI) POUTOTLKY), TIPOCOUOLWOELS, HMOVTEAQ, Bivteo
mAolola oe adnynoelg kat Pnodlakd maxvidla. EVOEIKTIKA, N EKTTALOEUTIKI POUTIOTIKI) TIOPEXEL Eva
poBnolako meplBarlov OMoU Ta UIKPA TodLA UIopouV va ehapUOcoUV SeELOTNTEG IPOYPAUATIOMOU
UTtoOAOYLOTH, HaBnuatikeég de€lotnteg (aplBuntikn yvwon, aAAnAouxia, potifa, HETpnon, UETPNON,
ouyKplon, eniluon MPOoBANUATWY) KAl EMLOTNOVIKEG SELOTNTEC Kot Sladikaoieg (emotnUovIKn £peuva,
Sle€aywyn MelpapdTwy, awtia-ox£oelc enidpaong). H xprion MPOCOUOLWOEWVY EMITPEMEL TNV TIPAKTIKA

TELPAUOTIKN Epyaoia Kol T pabnon péow epeuvwy, evw ta Pndlakad malyvidia fonbouliv ta maldld va
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efolkelwBouv pe TNV texvoloyia. H umootiplen tng Ynolakng texvoloyiag €xel t Suvatotnta va
gvioxvoel ta odéAn tou STEM ota mpwrta Xpovia, umd mpolmobéoelc (kaBodniynon SoaokdAou,
TALSAYWYLKEG OTPOTNYKES K.ATL.). MPOoTEIVETAL yLot TNV EMOYYEAUOTIKI) OVATTUEN TWV EKTIALOEUTIKWY N

npowBnon tng Mpwiung eknaideuong STEM pe Pndrakn texvoloyia.

73. Toeheykapibng, Z., & Zamouvidng, O. (2022). Efepeuvwvtag Ta XOPAKTNPLOTIKA TNG
Exmaldeutikng Poumotikng kat tng Epeuvag STEM otnv MpwtoPfabula Exkmaidevon: Ml ZUCTNUATIKN

Avaokomnnon Aoyotexviag. Emotripn tng Aywyng, 12, 305. https://doi.org/10.3390/educsci12050305

AutO TtOo GapBpo eival pla cuothuatiky PBipAloypadik avaokomnon mou mpoonabsl va
gumAoutiosl v atlévta STEM amavtwvtag oTig epwTNoelS: (a) mola ox€dla LeAETNE XpnoLiomnolouvTal
ouvnBwg otig mapepBaoceic STEM, (B) mota ival to xopaKkTtnpLotikd tou deiyporog (apduog/nAkio twv
poontwv) , (y) molog e€omiopodg kot Siemadéc xpriotn (amto/ypadkd) xpnotponotovvrol kat (8) mowa
glval Ta XOpOKTNPLOTIKA Twv HeAETwV (Sldpkela, otoxol mapéupaocng, SpaotnpldTNTEG) KOl TIWG
kataypadnkav to dedopéva Twv PeEAETWV. Mo AUTAV TNV AvaoKomnaon, 36 amno ta 337 dpBpa avaAlBOnkav
KoL Tpoékuav amd oktw PBacelg dedouévwy, TPELG AEEelG-KAEWOLA avalntnong Kol £EL Kpltnplo
amokAewopou. H e€étaon twv apBpwv mou efetdotnkav £6elfe, petafl AaAwv, OTL ouvhBwg
XPNOLUOTIOLELTOL N TIELPOUATIKOC OXESLOOUOC, OTL OTLG ULOEG TIEPUTTWOELS XPNOLUOTOLOUVTOL YPATITEC
afloAoynoelg Kal To péyeBog Tou Selypatog sival oxedov oo petall Kopltolwv Kal ayoplwv. TENog, n
HOKpOXPOVLA €pEuva €ival TIEPLOPLOUEVN, EMOUEVWE SV elval aodaAEC VO YEVIKEUGOUUE T EUPH AT

OUTWV TWV PEAETWV.

74. Toeheykapldng, 2., Zamouvidng, 0. (2022). Mwa cuotnpartikn avaokonnon BLBAloypadiag yia
v épeuva STEM otnv mpwipn matdikn nAtkia. ¥to: MNamadakng, 2., Kaloylavvdakng, M. (em.) STEM,
Robotics, Mobile Apps in Early Childhood and Primary Education. Znuewwoelg Atdhe€ng otnv EkmatldeuTikN
Texvoloyia. Springer, Ziykamolpn. https://doi.org/10.1007/978-981-19-0568-1 7

To napov kepalato tou BLBAlou eival pia cuotnuatikn BLBALOYpAdLKr) AVACKOTINGN CXETIKA LLE
v €peuva STEM otnv mpwiun motdikn nAwkia, pe enikevtpo TG peAéteg STEM yla pabntég Katw twv 8
etwv. Mo 1T0 okomod autd, To keddhalo meplhapPavel apbpa, ta omola mpogkupav amod KAeldLd
avalAtnong oe €EL emMLOTNUOVIKEG Baoelg Sedopévwy. H avaokonnon mapoucldlel oplopEva KUpLa
XOPAKTNPLOTIKA TWwV MEAETWV OMWG: (a) 0 aplBUOC TWV CUUMETEXOVIWV otnv Tapéupaon (Léyebog
Selyparog), (B) ot otdxoL mapépupaocng, (v) To péyebog twv opddwy, (8) o timog e€omAlopou, ( €) ta UALKG
Tou xpnotpomnotndnkav kat (ot) to £i6o¢ tou epeuvnTikol oxedlaopol. TV udwva LE Ta eupAUATa, LETAED

AAwv, n eknaidevon STEM otnv mpwin matdiki nAtkia ¢aivetol vo ovTamokplveTal EMITUXWE OTOUG
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S18aKTIKoUC oTOX0UG, TOo HEYEBOC TNG opadag eival cuvBwg HeTaty 2 Kal 4 pobntwv, oL LOKPOXPOVLEG

OTOUBEC amouoLAlouV KOl OL TTOCOTLKEG LEBOSOL Elval TIEPLOPLOLEVEG,.

75. T¢adilkou, K., Nepidavou, M., & Owovouidng, AA (2022). AldaokaAia and anootach STEM:
Alepelivnon TwWV OTACEWY, TWV EUMOSIWY KAl TWV avoyKwv ekmaibeuong Twv ekmaldeutikwyv STEM.

Emiotnueg the Aywync, 12, 790. https://doi.org/10.3390/educsci12110790

O 0TOX0G AUTAC TNG MEAETNG NTAV va SLEPEUVACEL TN OTACN TwV ekMALSeUTIKWV STEM amévavtt
otnv &€ anootdoewc SidaokaAio STEM (DT), KaBw¢ Kol T €UMOSLA KAl TIG AVAYKEG KOTAPTLONG TIOU
avtilapBavovrat. Ate€nxdn piktn épeuva o 158 daokdloug STEM otn SeutepofabpLa eknaidevon nou
Sidagav ta padrpatd toug mANnpwe Stadiktuakd Adyw tou COVID-19. Ta anoteAéopata anokdAupav otL
ol ekmatdeutikol STEM avtihapBavovtotl to STEM DT apketd Betikd, aAAd n oTtdon Toug UMopsl va
ennpeoaotel and Sladopoug MAPAYOVIEG, OTWE N amoteAeopatikotnTa tne Pndlakng uMoSoUnG Twy
oxoAeiwv, kKabBw¢ Kal To $pUAO, N nAwkia koL To avtikeipevo didaokahiog STEM. H molotikr) Bepatikn
ovAAuon &vtomioe TOAMA eumodla yla TNV QnoTeAecpotTiky  edapupoyry tou STEM DT,
ouvunephapPavopuevng t™g (i) éMewbng oMAnAenidpaong kat Sféopeuong Twv  padntwv, (ii)
avamnoteAeopatikotnTag tng Pndlakng unodounc, (iii) EMewdne Pndlakwv de€lotntwy Habntwv Kat
SaokaAwy, (iv) ENewdn xwpou/s€omAlopol Kat (v) avénuévog dpoptog Stbaokaliog. Ta dnuloupyolpeva
B£paTO TWV AVOYKWY KATAPTLONG TOVIOOV TNV AVAYKN YLOL CTOXEUUEVN KL TIPOCOPUOCUEVN ekmaideuon
og KABe kKAado STEM, kabwg kal ekmaibeuon os epyadeia kal matdaywytkég DT. TEAOC, Ta amoteAéopata

£6eL€av v avaykn Twv ekmoldeutikwv STEM yia PpuxoAoyikr) urmtooTtrpLén Kal cUBOUAEUTIKA.

76. G6zum, AIC, Papadakis, S., & Kalogiannakis, M. (2022). T'vwoelg maldaywyLkoU TEPLEXOUEVOU
STEM motdaywywv pooXoALlkng nAkiag: Juykpltikr pelétn daockdAwv otnv EAAGda kot tnv Toupkia.

Eumpac. Psychol. 13:996338 https://doi.org/10.3389/fpsyg.2022.996338

AUt n peAétn ouykpivel Tn Nvwon MNawdaywykou Meplexopévou STEM EAAAVWY Kal Toupkwv
S00oKAAWV MPOOXOALKNG nAlkiag. H mapoloa €peuva elval pla CUYKPLTIKA Teplypadlky UEAETN TOU
OTOXEVEL O0TOV MPoadloplopd Tng Nvwong Nawdaywykol Meplexopévou STEM maldaywywv MPooyXoALKnG
nAkiag amnoé tnv EAAGda kat tnv Toupkia. Q¢ kUpLa pEBodog Epeuvag aUTNG TG LEAETNG XPNOLLOTOLNBnkKe
£Val LOVTENO TepLypadIKAC Epeuvac, Ul LEBOSOG TTOU XPNOLUOTIOLELTOL OTNV TIOCOTIKH £€PEUVA. € AUTH
™ LeAETN Xxpnotonowdnke n KAlpoka Nvwong NatdaywytkoL MNeptexopévou STEM (STEMPCK). E€akdaleg
g€nvta evvéa vnritaywyol - 104 ‘EAAnveg kot 565 ToUpkotl SAcKOAOL - GUMHETEIXOV 0 aUTA TN HeAETn. H
£YKUPOTNTA Kol N aflomiotia Kataokeung tng KAipakag STEMPCK SoKlUAoTnKav XpnoLUOTOLWVTOC TO

cUvolo Sedopévwyv AUTAC TNG MEALTNG, TO omoio Bpebnke kot €ykupo kot aflomioto. Asv PpEbnke
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onuavtikn Stadopd petaty Twv Boabuoloyliwv STEMPCK EAARVwv Kol TOUPKWV EKMALSEUTIKWY
TPOOXOALKAG NAlkiag. H onuavtikn Stadoponoinon twv Babuoloywwv STEMPCK pe Bdon to av ot
Saokalol eiyav AaBel kamola eknaidevon STEM culnteital und 1o dwe TNG oXeTKAG BLPALoypadiag. Auth
n UeAétn mpoodlopilel kol ouykpivel To STEMPCK petafl ekmalSeuTIKwY TPOOYOALKAG nAlklag amo

SladopeTikeg xwpes omwe n EANGda kat n Toupkia Kat avapévetal va cUUBAAeL otn BLpAloypadia.

77. Xovépoyiavvng, E.; Tupewvadkn, E.; Mamoyprnotog, A.; Aoukdtog, A.; ApBavitng KG
Computational Thinking and STEM in Agriculture Vocational Training: Mwa peA€éTn mepimtwong oe
eAANVIKO (Spupa eTayyeALOTIKAG ekTtaidevong. Eupw. J. Investig. Yyeia Wuy. Eknaidsuon. 2021, 11, 230-
250. https://doi.org/10.3390/ejihpe11010018

H mapoloa pelétn mepinmtwong otoxeVel va Slepeuvroel tn oxéon petafy CT, STEM kat
eknaibevong otn yewpyia (AET) og éva eAANVIKO LVOTITOUTO emayyeAUATIKAG kataptiong (IEK), to IEK
lewpylag tng moAng Metapdpdpwong (IEKMC), to onoio Spactnplomoleital otn yewpyLkn ekmaidevon. H
pebodoloyia Tng £Epeuvac xypnotpomnoleitat ol pdpwva pe TN BETIKLOTIKN PLAocodLKr) TTPOTEYYLoN LECW TNG
amoKTNong 6e60UEVWV HE TN XPAON EPWTNUATOAOYIOU KOL TNV TIOCOTIKI (OTATLOTIKA) avAAuon Twv
6eSopévwy mou cuMéyovtal. To delypa amoteleitatl amod ekmaldeutikoUg Kot padntég tou IEKMC mou
eTAEXONKav pe amAn tuxoia SewypatoAndia. Me Bdon tnv memolBnon Twv CUUMUETEXOVTIWV OTL h
dooodia CT kat STEM mpooBétouv afia otn pobnolakn Siadikaoia, sotidlel otnv edpappoyn g
YVWONG OTOV TPAYUATIKO KOOHO (Hadntég) kal otnv emilucn MPoBANUATWY XPNOLUOTIOLWVTAS VEEC
texvoloyleg (exmaubeutég). OL ekmaldeutikol Bswpolv TA «MEPAUATO» WG TO TUO ONUOVIKO
eKTTALSEUTIKO epyaleio yla tnv emiduon mpoPAnudtwy otn Stdaktikn mpdén. OL pabntég Babuoioyoulv
v EAAnvikn Fewpyikn Ekmaibsuon kat Kataption (GAET) udnAdtepa amd toug ekmatdeutikols. Qotdoo,
oL CUPUETEXOVTEG aflodoyoUv To GAET oAU yapnAd Adyw tng ENewdng sLoaywyng VEWV KAVOTOUWY
pneBOdwv Sibaokaliag. TéAog, uTtapxel peydAlo evdladépov yia tnv edpapuoyn CT kat STEM otnv

Eupwmnaikn Evwon (EE) amd pabntég kat ekmalbeuTikoUg.

78. Namaddkng, 2., BaionouAouv, |., Indakn, E., ZtapoPAdong, A., & Kaloylavvakng, M. (2021).
JTACELS QTEVAVTL OTNn XPNHon tN¢ EKmaldeuTikng Poumotikng: Alepelvnon twv Mpolmnpectakwy Kot
EvSoumnnpectakwyv MNpodil Ekmaideutikwyv MpooxoAwkn¢ HAwkiag. Emiotnueg tng Aywyng, 11, 204.
https://doi.org/10.3390/educsci11050204

H mopouoa pelétn adopd TOUC €V UTINPEGLO KAl TIPOUTNPECLAKOUE SAOKAAOUG TNG TIPWLUNG
maldikng nAwkiog, eotidlovtag otig avitAPEeLS Kol TIC OTAOELS TOUC OXETIKA He Tt Xpron twv ER otnv
KoOnuepv Sidaktik mpaén. Ta dedopéva cUAAEXONKav pEéow evog epwtnpatoAoyiou (N = 201) kat
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SlepeuvnBnkav yxpnolgomolwvtag avaluon AavBdavouocac Tafng, n omola oavixveuoe SLAKPLTEG
OpAdec/mMPOPIA CUUUETEXOVTWV HE BACN TO MPOTUTIO TWV OMAVIACEWV Toug. Tautomow|dnkav Svo
opadeg: to Clusterl NTav OXETIKA OUOLOYEVECG, CUUMEPIAAUPAVOUEVWY EKElVWY TIOU Holpalovtol pia
Betikn) otdon amnévavtt oto ER, evw Tto Cluster2 Atav etepoyeveg, MePAOUPAVOVTAG CUMUETEXOVTEG LUE
0oUVENElC amavtnoelg Kal e€€bpalov apvnTIKN KOl OKETITIKLOTIKA OKEWPN. Ol CUUUETOXEG O OPABEC
cuoxeTiotnKav pe eEWTEPIKEG CUUMETABANTEG, OMWCE N NALKia, Ta Xpovia SLOAKTIKAG EUMELplag Kol oL
METABANTEG TIOU PETPOUV TIG TEXVOAOYIKEC TOUG LKAVOTNTEC. Tal amoteAéopata £6e€av OTL N SISOKTIKN
gumepia kat n nAkkia cuoyetiotnkav opvNTIKA UE T CUUMETOX oto clusterl, evw n yvwon tng
EKTIALOEUTIKAG POUTIOTLKI G CUCXETIOTNKE BeTIKA. Ta euppaTa ival EpUNVEVUCLUA KoL OL ETILTTWOELG TNV

gkmaidevon cuvlntovuvral AapBavovtag urtoyn tnv tpExovaoa BiBAloypadia.

78. Tlaykapakn, E., Namadakng, ., Kaloylavvakng, M. (2021). Aepelvnon tng Xprnong tng
Ekmatdeutikng POUMOTIKA G 0TO AnpoTLKO YX0A£io Kal n miBavr) 8€on tng ota Mpoypappata Zmoudwv. 2To:
Malvezzi, M., Alimisis, D., Moro, M. (emu.) Education in & with Robotics to Foster 21st-Century Skills.
EDUROBOTICS 2021. Studies in Computational Intelligence, vol 982. Springer, Cham.
https://doi.org/10.1007/978-3-030-77022-8 19

H napovoa epyaocia amotelel pia oUvtopn avaokonnon tng BLpAloypadiag oxeTkd e T xpron
NG EKMALSEUTIKAG POUMOTLKNAG OTO SNUOTIKO oXoAeio. Xkomdg eival va SiepeuvnBel n edbappoyn g
POUTIOTLKAC KL, TILO GUYKEKPLUEVA, TO TIAEOVEKTHOTA TIOU TIPOCGHEPEL N POUTOTLKA OTOUC HadnTEc, oL
TIPOKANOELG TIOU TPOKUTTOUV amd TNV ebapuoyn TNG Kol mola gival n Béon tng ota mpoypAappaTa
omoudwv. H eKMALSEUTIKI POUTOTIKA lval éval KALVOTOUO Kal XproLlo epyoleio. Emnpedletl Betika tnv
KPLTIKA OKEYPN, TNV UTOAOYLOTIKA OKEYN, TNV €miluon mMpoPAnuUdatwy, TNV alyoplBuikn okéyn, Tn
SnuloupylkotnTa Kot Tn cuvepyaoia. H BBAloypadia amokaAUmtel 6Tl ol SUCKOALEG TTpOKUTITOUV £ite O€
TEXVLKO eTtinedo eite AOyw EAAEWPNG OXETIKWV YVWOEWV TWV EKMOLOEUTIKWY 1 EANEWPNC OXETIKWV

SLaTALEWY YLO TNV ATTOTEAECUATLK EVTOEN TOUG OTO TIPOYPAULOTO OTIOUSWV TOU SNUOTIKOU oXoAElou.

79. Christopoulos, A., Pellas, N., Laakso, M.-J. (2020). Eva @swpnTikd MAaiclo Learning Analytics
yla Edappoyég ekovikng mpayuotikotntag¢ STEM Education. Emwotiueg tng Aywyng, 10, 317.
https://doi.org/10.3390/educsci1l0110317

EVW N ELKOVIKA TIPAYUOTIKOTNTA EXEL TIPOCEAKUGEL TO EVOLADEPOV TWV EKTIOLSEUTLKWV TIOPEXOVTAG
VEEG eukalpleg otn Sladikaoia padnong kot aflohdynong oe Stddopa BEpata emtoTAUNG, TEXVoOAoylag,
UNXAVLKAC Kal padnpatikwyv (STEM), Ta amoteAéopata amnod mponyoUeveg LEAETEG Selyvouv OTL UTTAPXEL

oKOUN TIOAA SOUAELA TTOU TIPETEL val Yivel Otav peydla Sedopéva e€staletal n cuAAoyn Kat n avaluaon.
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Tautoxpova, Ta avaAUTIKA OTOLXELD LaBnong epdaviotnkov Pe TNV UTTOOXECN va GEPOUV EMAVACTAON
OTLG TIAPASOCLAKEG TIPAKTIKEG ELOAYOVTOG VEOUC TPOTIOUG CUOTNUATLKAG afloAdynong kot BeAtiwong tng
anoteAeopatikoTnTog TG SbaockaAiog. Qotoco, n ouAloyn «HeyAAWV» eKMALSEUTIKWY SeSOUEVWV
ouvbEetal we enito mAeioTtov pe mMhatdoppeg o Bacilovrtal oto Stadiktuo (dnA. cuotrpata Staxeiplong
pabnong), kabwg mpoadépouv dpeon npdofacn ota Sedopéva Tw HABNTWVY Pe EAAXLOTN TTPOOTIABELA.
Q¢ ek ToUTOU, OTO MAQLCLO AUTAC TNG epyaciag, mapouolaloupe éva TeTpadlaotato BewpnTikd MAaicolo
yla Stdaokaliia mou umootnplletal anmd TNV €LKOVLIKN TPAYUATIKOTNTO Kol TTPOTEIVOUUE £va GUVOAO
SoULKWV oTolyelwv TIou pmopouv va Xpnolponolnfolv oe cuvdUACUO HE €va MPWTOTUTIO cUCTNUA
avaAuong uHadnong. To amoteAéopato QUTAG TNG e€pyaciag avopévetal va umootnpiféouv Ttoug
gnayyeALatieg 0TO MWG VA LEYLOTOTIOLROOUV TIG SUVATOTNTEC TWV TTAPEUPACEWY TOUC KAl VA TTAPEXOUV

TIEPALTEPW EUTIVEUCN YLOL TNV AVATITUEN VEWV.

80. Kahoylavvakng, M., & Namadakng, 2. (2020). H xprion avamntuélakd popntwv epapuoywy yLa
TNV MPOETOLUAOLO EKTIALOEUTIKWV TIPOoUTINPETiag yia TNV tpowBnon Twv Spactnplotritwy STEM o€ tdtelg
TPOOoXOoALKAG NALKiac. 2to BLBALo: Mobile Learning Applications in Early Childhood Education Ek66tng: IGl
Global, https://doi.org/10.4018/978-1-7998-1486-3.ch005

Meléteg mpoteivouv OtL n €kBeon oe sukalpieg pabnong STEM vwpig otn {wh elval onUaAvTLKy,
eneldn n avamtuén twv de€lotitwy STEM pnopet va mpowBnoeL to evoladEpov Kal To LopdwTIKO eMminedo
TwV pobntwv yia to STEM, enekteivovrag tig emloyEg otadlodpopiag Toug apyotepa oth {wh. OL£EuTveg
$opNTEG OUOKEUEG €XOUV YIVEL TAVTOXOU TAPOUCEC OTA OXOAELD Kol £XOUV HETOHOPDWOEL TIG
EKTIALOEUTIKEG TIPAKTLKEC O OAEC TIC NALKieg Kal emineda kol oxedov oe 6o Tov KOOUo. Tautoxpova,
UTIAPYOUV eVOEelelg OTL Ta TUAMOTA eKTASeLONG eKMOLOEUTIKWY SV SLABETOUV TIC YVWOELG KoL TIG
6e€lotnteg yla va S16afouv Toug MPoUMNPESLAKOUG EKTIALOEUTIKOUC OXETIKA UE TN XPNON QUTWV Twv
CUOKEUWV OTNV KaBnuepvp Toug OLSOKTIKA TPAKTKN. Ta eupnAuata outoU Ttou KkedaAaiou
umoypappilouv tnv avaykn avantuéng dtepyaoiwy Stdaokaliag kal pdbnong mou unepPfaivouv tnv amnin
METAS00N TWV TEXVIKWY YVWOEWV TIOU QTTALTOUVTAL YLA TN XPron TexVoAoylwv Kwntng tnAsdwviag yla
EKTIALSEUTIKOUG OKOTIOUG, £oTLalovtag avt' autol otnv eualobntomoinon Twv HabnTwyv OXETIKA HE Ta
EKTIALOEUTIKA O0DEAN QMO TNV EVOWHATWON TWV KLVNTWV TEXVOAOYLWV UIMOopel va PpEpeL oTnV emionun
ekmaideuvon.

81. MéMag, N., Dengel A., & Christopoulos, A. (2020). Avaokomnnon mebiou ebappoyng Tng

KOONAWTIKNAG ELKOVIKAG TIpayHaTIKOTNTAC otnv ekmaibeuon STEM. Yto IEEE Transactions on Learning

Technologies, 13(4), 748-761, https://doi.org/10.1109/TLT.2020.3019405
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AUTO to @pBpo mapouactalel S1AdOPEG TPAKTLKES EKTTALSEUTIKOU OXESLOCOU TToU uTtooTnpilovral
ano VR otnv K-12 (mpwtofaduta kat SsutepoBabula) kat otnv tpitofabuta eknaidevon écov adopd ta
XOPAKTNPLOTIKA TWV CUMUETEXOVIWY, Ta LeBOSOAOYIKA XOPAKTNPLOTIKA KoL TLG TIALSOYWYLKEG XPNOELG OF
guBuypauuLon HE TIC €PAPUOYECG, TOV TEXVOAOYLKO €EOTMALOUO KAl T OTPOTNYLKEG EKTIALOEUTIKOU
oxeblaopov. Kata tn Stadikaoia emidoyng kat Stahoyng, cupnepAndBnkav 41 (n = 41) peAéteg mou
SnuootevBnkav tnv nepiodo 2009-2019 yia Aemtopepr) avaAiuon Kal cuvBeon. Ta anoteAéouata autol
Tou ApBpou Selyvouv OTL TOANEC PEAETEG eTUKEVTPWONKAV otV meplypadn Kol tnv afloAdynon tng
KOTAAANAOTNTAG ) TNG ATOTEAECUATLKOTNTOS TWV EPOPUOCHUEVWY SLOOKTIKWY TIPAKTIKWY LE UTIOOTNPLEN
VR. ApKeTEC UEAETEC emeonpavay BeATIWOELG OTO PoBOnoLlaKd OmoteAéopata 1) eMTeEVyUOTA, OETIKES
TIPOOTITIKEG YLOL TNV EUMELPLO XPAOTN KL QVTIANTIT XPNOTIKOTNTO. QOTO00, ALlYOTEPEG MEAETEG
TpayUaTonoLnOnkayv yLo tTn HETpnon TG Hadnolakng andodoong Twy padntwy. H tpéxouca avaokomnon
tou meblou edpapuoyng otoxelel va evBappUVEL TOUC EKMOLOEUTIKOUE OXESLAOTEC va avamtuéouv
KOLWVOTOUEG edapuoyEC VR 1 va EVOWHOTWOOUV UTIAPXOUCEG TIPOOEYYIOELG OTIG SLOAKTIKEC TOUG
SladIKaoieg. Oa eVNUEPWOEL ETILONG TOUC EPEUVNTEG va SLe€oyAyOUV TIEPALTEPW EPELVA VLA [La £L¢ BABOG
KOTOVONON TWV  EKMOLOEUTIKWY  TIAEOVEKTNUATWY TWV  £pappoywyv  KAONAWTIKAG  ELKOVIKAG

TpayHaTIKOTNTAG oE Ttedia STEM.

82. Wuyxapng, 2., & Kotlaumnaoadkn, E. (2019). O avtiktunog evdg oevapiou ekpadnong matyvisiwv
STEM Inquiry otnv Yrohoylotikn 2kEPn kot otnv AutomnenoiBnon otov Yroloylotr. Eurasia Journal of

Mathematics, Science and Technology Education, 15(4). https://doi.org/10.29333/ejmste/103071

H tpéxouoa eumelpLK €pEUVa OTOXEVEL OTN UEAETN TNG eMiSpacng evog oevapiou Baolopévou os
£peuva Tieplexopévou STEM pe Xprion UTTOAOYLOTIKWVY EPYAAELWY KOL EKTIALSEUTIKWY TIOUXVIOLWY, OXETIKA
pe tnv urtoAdoylotikn okéPn (CT) Ko TNV EUmLoToclvn yLa «xprion urtoAoylotwv» 115 padntwyv eAAnvikwy
Snuoowwv oxoAeiwyv E'-IT' dnuotikou. MNa TLG avAayKes auThG TG EPELVAC, avantuxOnke Kot uAomolnOnke
€val SLOOKTIKO OEVAPLO, XPNOLLOTIOLWVTAG UTTOAOYLOTIKA epyaAeia, OMwG UikpoeAeyktr Arduino, RGB Leds
evw oxeblaotnke Kal ulomolnbnke £va UTIOAOYLOTIKO Moviého. H afloAdynon tng BeAtiwong tng
UTTOAOYLOTIKNG OKEP NG KOL TNEG QUTOTETO(BNONG yla Xprion UTIOAOYLOTWY TPAYLLOTOTOLONnKE UE T Xprion
gpwTnUatoloylwv mou xopnynobnkav mpLv Kat LETA Tnv apepfaocn. Ta eupAuata umodelkvlouv BETIKNA
enidpaon tng mapéupaong ot SLHOTACELS TNG UTIOAOYLOTIKNAG OKEWYNG OTNV TEPAUOTIKN opdda. Ta
gUpNUATO UOPOoUV Vo hOPUOOTOUV OE EKALSEUTIKA TtEpIBAANOVTA TTIOU EVOWHATWVOUV To STEM oth
S16aKTIK okoAouBia TPOKELUEVOU va EVIOXUOOUV TNV EUTILOTOOUVN TWV HAONTWVY LE UTTOAOYLOTIKA

TMEPAUOTO.
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83. Nikou, A.E., & Owovouibng, AA (2018). Mapdyovteg mou emnpedalouv TNV TpoOson
ouuneplpopdg ywo xpnon aflohoynoncg Baocel kivntol: Mo mtpoomtikr twv SaokaAwv STEM. British

Journal of Educational Technology. https://doi.org/10.1111/bjet.12609

AUt n HEAETN Slepeuvd TNV MPOBeon TwWV KABNyNTWV TNG LNXOVIKAG KAL TWV HABNUOTIKWY TNG
texvoloylag emotnung (STEM) va xpnoigomoljoouv aflohoynoelg mou PBaocilovtal os Kwntd otn
SL80KTIKN TPAKTIKA. H peAétn mpoteivel To poviého afloAoynong mou Paciletal otnv anodoxn Ttwv
ekmaldeutikwy (TAMBA) to omolo emeKkTelvel TO HOVIEAO amMOSOXNC TNG TEXVOAOYLOC €£LOAYOVTAG
OTOMLKOUC, KOWWVLKOUC, BeopikolG Kol eKmalSeuTikoUg mapdyovteg oxeblaopol. Eva katdAAnAo
£PWTNUATOAGYL0 avartuxBnke kol amavtnOnke and 161 kabnyntég STEM amd 32 supwmnaikeg ywpec. Ot
QUTTOVTAOELG TOUG avaAUBOnkav xpnoLuomolwvtag povtedomnoinon doptkwy elowoewv. To TPOTEWVOEVO
povtédo TAMBA e€nyel mepimou to 50% tng SlakVpAvong othv MPOBecn TwV EKMALOEUTIKWY Vol
vloBetrioouv tnVv afloAoynon nou Baciletal og Kvntd. H avtAnmtr eukoAla xprionc Bp£Onke va eival o
TIO ONMOVTIKOG KaBOoPLOTIKOG TTapdyovTog otny mpoBeon Twv eKMALSEUTIKWY VA XPNOLUOTIOLO0UV ThV
aflohoynon péow KvntolL thnAedwvou. Ot cuvBnkeg SleukOAUVONG KoL N TTOLOTNTA TOPAywYyng ATav oL
£EWTEPLKEG UETAPANTEG UE TN LEYAAUTEPN ETLPPON OTO HOVTEAO. Ta eVprpaTa TG LEAETNC amokaAu oy
OTL N eotioon otov oxedlaopo moldtnTag tng afloAdynong HEow KvntoU Kabwg kol otn Beopikn
UTIOOTAPLEN £lval onpavtikol mMopAayovteg yla Toug ekmatdeutikoug STEM mpokelpuévou va anodextouy

alohoynoelg ou Baoilovtal o€ KIVNTEG CUCKEUEC OTA OXOAELQL.

84. Kopbdakn, M., & Mniepdouiiong, |. (2015). MAnpodopikn kat STEM otnv EAAGSa: Avanapdotacn
dUAOU paBNTWV Kol ekmMAlSeUTIKWY Katd tn Oekaetioc 2002/2012. Education and Information

Technologies, 22(1), 101-124. https://doi.org/10.1007/s10639-015-9432-2

H mopoloa PEAETN EMIKEVIPWVETAL 0T Slepelivnon TNG ekmpoownnong ¢uAou doltnTwy
TpLtoBabutag ekmaideuong (MPWToETelG, amodoltol, amopoLTol HETAMTUXLOKOU Kot Stdaktoplkol) Kal
KaBnyntwv deutepofabuiag ekmaideuong otnv MAnpodopikn kol tnv ekmaibevon STEM katd tn
Sekaetio 2002-2012 otnv EAAGSa. Mpaypotomow|Onke TOCOTIKN MEAETN Aaupdvovtag umoyn ta
KOTAAANAQ otolxeia mou mpogkuav amd TNV EAANVIKN ZTaToTik ApXr Tou elval n €BVIKN OTATIOTIKN
unnpeoia tng EANGSag. Katd tn Stdpkela tng dekaeTiag mou PeAeTnOnKe: (a) ol yuvaikeg Atav Alydtepo
Sladebopéveg amod toug avopeg oe OAa ta enineda onoudwv otnv MAnpodoptkn Kat tn Mnxavikn, (B) o
oplOpoe twv avdpwv dev femepvolos autov twv yuvalkwv otn Quolky (mpwrtoeteig, amddoltol Kot
KATOXOL HETOMTUXLOKOU SutAwpatog) | Mabnuoatikd (amodottot), (y) Ot yuvaikeg SaokdAeg rtav

Alyotepo Stadebopévec amod toug avdpeg atnv MAnpodopikr kot oto STEM, (6) Ot SaokAAeg uTTOAOYLOTWV
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EKTIPOOWTOUVTOL KOAUTEPA 0 OAa Ta enimeda tng deutepoBabuLag eknaidsuong oe ocUYKPLON UE TNV
EKTIPOOWTNGN Twv cuvadéAdwy Toug oTouc uTtoAotoug kKAadoug tou Eknaideuan STEM, (g) Aev umtdpyet
OoUPPIKVWON UETAEY TPWTOETWV Kal amodoitwv mpomtuylakwv onoudwv otnv MAnpodoplkr Kal oto
STEM kau emiong 6ev unnpée kapio Sloppor] Yuvalkwy armo eninedo (MPOMTUXLaKEG OTOUSEC) ot eminedo
(netamtuylakég omoudég) otnv EAANVikA NAnpodopikr, uoikn kot Mnxaviki Tuipata. Qaivetal 6t to
KUpLO TPOPANUa ival n mpooAnyn kat OxL n SlaTAPNON OTOUG UTTOAOYLOTEG Kot To STEM, mapd tnv

UTIOEKTIPOCWITNGON TWV YUVALKWY O0TOUG TIEPLOCOTEPOUG OO AUTOUG ToUuC KAASOUC.

4.3  MeplAnyn

JuyKevTpwOnkav oydOvTa TECCEPLC EPEUVNTIKEG UEAETEC TTOU OXETI(OVTAL UE TNV eKMaideuon
STEM amo6 EAAnveg epeuvntéc. MevAvta eMTA TMAPOUCLACTNKAV O cUVESPLO amd TIC SU0 UEYAAEG

ETILOTNOVLKEG EVWOELG.

Tplavta TtPelg HeAéTeg mponABav amd tnv «EAANVIK Emwotnuovikn Evwon TexvoAoylwv
MAnpodoptkng kat Emtkowwviwv otnv Ekmaibsuon» kot 24 amno tnv «Evwon ya tnv Eknaidsuon kat tnv
Texvohoyla Twv Emlotnpwyv» Kotd thv mepiodo 2015-2023. EmutAéov, cuykevipwdnkav 27 dapBpa os

EPEUVNTIKA TIEPLOSIKA KOl KEPAAOLA TOUWV.

Onwc Nrav avapevopevo, ta 33 apbpa tng «EAANVIKNAG Emiotnuovikng Evwong TexvoAoylwy
MAnpodopikng & Emkowwvwwv otnv Ekmaibeuon» €xouv wg KUPLO ouoTatikd TIG Texvoloyieg
MAnpodoptkng kat Emkowvwviwy. AvadpEépovtal KUPLwG TNV UTIOAOYLOTLKI) OKEYN, TN POUTTOTLKNA KAl TLG

Slemad£g uAkou, Tou eival B€pata and oplopévo medio STEM.

Ouolwg, ta 27 apBpa tou «Association for Science Education and Technology» €xouv wg KUpLa
CUOTATLKA TOUG TIG Emotrpec. Adopolv KUPLWG ETILOTNHOVLKA £py0, OTACELS HAONTWVY Kal KoBnyntwv
amévavtl oto STEM, ospvapla yla pobntég Kot eKMaldeuTIKoUC KaBwe Kal oTov oXeSlaopo Kal thv

vloroinon ekmaldeutikwy oevapiwv STEM.
To apBpa meplodikwy Kot ta Kepahalo TOPwv akoAouvBouv tnv dla katevBuvon.

Atilel va onpelwBel otL oL oAokAnpwéveg npoaoeyyioelg STEM amotelolv tn peoPnoia twv

EPEUVNTIKWY UEAETWV.
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5 EUMELpIKEG OTIOUOEC

Ma tov MPoodloplopd TNG otaong Twv evOOUMNPECLAKWY EKTMALOEUTIKWY, TWV amodoitwv
TALSAY WYLKWV THNMATWY KOl TWV ELSIKWV amévavtl otny eknaidevon STEM, mpayuatonol)Bnkav TpeLg

SLEPEVVNTIKEG €PEUVEC. AUTH N EVOTNTA MOPOUCLALEL TA ATTOTEAECUOTO OO AUTH TN HEAETN.

5.1  OLoTAoElC TWV EKMALSEUTIKWY

H épeuva autn ansvBuvotav os:

1. KaBnyntég mou £xouv S16GEeL | SL8Aackouv Bépata amno ta nedia STEM

2. ekmaldeutikol mov edpapudlouv thv oAokAnpwpévn poagyylon STEM.

To Seiypa TNG €peuvag Atav KaBnyntég deutepofabdplag ekmaibeuong Kal CUYKEKPLUEVAL:
MaBnuatikoi, kadBnyntég Quokwv Emotnuwy, Mnxavikol kat kabnyntég MAnpodoplkng. ZUVoALka 26

CUUITANPWHEVA EpWTNHATOAOYLA emLoTpddnKav péow Twv Qopuwv Google.

To amoteAéopata mapouaoLalovtol ava epwtnon.

E1l: Exete d1dagel n S16daokete Ofpata mou oxetilovrar pe to STEM (m.X. w¢ HEPOG TWV

epyaoctnpiwv d£€lotrTwy | MPOYPAHHATWV);

14 amnd toug ekmaldeuTIKOUG SnAwaoav OTLExouv SLEALEL 1) SL8AoKOoUY BEpaTa OXETIKA e To STEM,

evw 12 dnAwoav to avtibeto (Ew. 6.1.1).

Yes @
No @

Ewk. 6.1.1: Katavoun anopewv: Sidackalia Bspdtwy mou oxetilovral pe to STEM
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E2: AkoAouBnoarte i akoAouBeite tnv oAokAnpwpévn npocéyyion STEM;
14 amo Toug ekmaldeuTIkoUC SNAwaav OTL dev akoAouBoUv TV oAokAnpwpévn tpooéyylon STEM,

evw 12 dnAwoav otL akoAouBouv (Eik. 6.1.2).

Yes @
No @

Ewk. 6.1.2: Alavour anoPewv: akoAouBwvtag tnv oAokAnpwHEVN Tpocsyylon STEM

E3: NO6co ouxvd XPNOLLOTIOLEITE OTMTIKOOKOUOTIKO UAIKO Otav S6AcKeTe Ofépata mou

oxetilovtau pe to STEM;

Oktw ddaokalol amavtnoav «Xuxva», entd « Meplkég GopEC», TPELG TO XPNOLUOTIOLOUV OE KABE
MAOnua, €&l amavinoav «Imavia», evw OU0 ddaokalol dnAwoav oOtL Sev TePAAUBAVOUV UALKO

rxou/Bivreo ota padruato STEM (Ewk. 6.1.3).

Notatall @
Rarely @
Sometimes ©
Often &
Always @

Eik. 6.1.3: Xprion OMTIKOOKOUGTIKOU UALKOU

E4: MNMAco cuyvA XpNOLUOTIOLEITE AOYLOMIKO £L81KO yila To STEM otav Si8dokete B£pata mou
oxetilovtou pe to STEM;
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Erttd S&okalol amavinoayv «uxvay», emtd «Imaviwg», U0 To xpnoluomnololv os KAbs padnuo,

mévte andvinoav «Mepikég dopécgy, evw Tevte ddaokohol SHAwaav OTL Sev XPNOLUOTIOLOUV AOYLOMLKO

£161K0 ylo to STEM (Ewk. 6.1.4).

Not at all
Rarely
Sometimes

Often
Always

Ewk. 6.1.4: Xprion €161kou AoyLopikol STEM

E5: MoV avalntdate eKMalSeUTIKO UALKO yia Tt Sidackalio Ogpdtwv STEM;

AeKOEEL ATIO TOUG CUMPETEXOVTEG avalnToUV OXETLKEG TINYEC OTOV MOYKOOULO LOTO, 5 avalntolv
TINYEG o€ ekMabeUTIKA amoBetnpla (m.x. Scientix), 600 akoAouBoUV LBLWTLKA KavdaAla Tou Snpoactelouv
nopou¢ STEM (Kowwvikad Siktua, evnpepwTKA SeAtia K.ATL.), U0 MPOTIHOUV TO UALKO poodEpeTal amo
TO eAANVIKO KPATOC Kol akoAouBel kaveic €Bvika kot Stebvr] KavaAlo ekmolSeUTIKWV £pywv STEM pe

énuooia xpnuatrodotnon (Ewk. 6.1.5)

| looking o relevantsourcgs on ©
Word wide web
Inmy county s offered by &
stete

| follow private channels tht publish STEN

1ESOUI0gS ®
Iam lookingforsources in educatonal

repasiores [

| folow nafional and nternafonal channels
0f STEM educational projets ith public funding &
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Eik 6.1.5: Mnyég exmatdeutikol UALKOU

E6: H 8i18ackalia oag oto STEM ennpedletat and nibavwg avenapkn TeEXVIKA Bondeia;

Entd dAokaAol amavtnoav «Zuxvay, EMTA anavinoav «Meplkég popegy, emtd «Zmaviwg», dvo

Sev ennpealovral Kal TpeLg emnpealovtal cuveXwg (Ew. 6.1.6)

Notatall @
Rarely &
Sometimes @
Often &
Always @

W

Ewk. 6.1.6: Avemapkng texvikn BonBela mou ennpedlet tn Si6aokaiio STEM

E7: H 8i16ackalia twv pabnudatwv STEM ennpedletal ano tnv EAAewn UALKOU ota EAANVIKQ;

Evvéa ddokahoL emnpedlovtal LePLIKEG POPEG, OKTW EMNPEATOVTAL CUXVA, TECOEPLG EMNPEAlovVTAL

TAvVTa, TE00ePLg ennpedlovtal onavia Kat évag dev emnpealetal kabolou (Ewk. 6.1.7).

Notatall @
Rarely @
Sometimes @
Often &
Always @

1

Ewk. 6.1.7: H éAAeun uAkoV ota eAAnvika emtnpealel tn Stéaokalia STEM
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E8: It mowo PBabud £xete umoothplén amd £KoUG KTOC GXOAEioU yla va BEATIWOETE TIG

YVWOELG oag oto Oépata STEM;

Eikool ekmalSeuTikol £xouv pikpn 1 KaBOAOU UTIOOTNPLEN, TPELG £XOUV TEXVIKN KaL TALSAYWYLKN
umooTpLEn, SUo €xouv Kuplwg TeXVIKA umootnPLEN Kat évag Xl Kuplwg matdaywylkn umootnplEn (ELk.

6.1.8).

Little/no support &

Mainly technical support @
Mainly pedagogical support

Technical and pedagogical suppot @

Ewk. 6.1.8: Napéxetal umootnpLen

E9: MoteleTe OTL N KOUWwOTOpoG ekmaibevon STEM (xprion Yndlakng texvoloyiog kat
KOWVOTOUEG TtOUSAYWYLKEG MPOCEYYLoelg) €xeL OeTik emiSpoon o©TO va KAVEL TOUG MOONTEC va

gpyactolV okAnpotepa o€ aUTo nou padaivouv;

‘Evteka Sdckalol amavinoav «ApKETA», OKTw amavinoav «MoAAd», €L «EAAXLOTO» Kal £vog

«KaBdhou» (Etk. 6.1.9)
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-

(7}
m

Notatall @
Minimum @
Fairly @
Alot @
Verymuch @

g

Ewk. 6.1.9: AOPELG OXETIKA HE TLG OETIKEG EMLOPACELG OTO VA KAVOUV TOUG LabnTég va epyalovtal

oKkAnpotepa

E10: Miotelete OTL n Kalwotopog ekmaibsvon STEM (xprRon YPndlakng texvoloyiag Kat
KOULVOTOUEG TLOLS QLY WYLKEG TIPOOEYYIOELG) EXEL WG ATMOTEAECLA TRV KAAUTEPN KATAVONOH TWV BEUATWV

oo TOUG HaBnTEG;

Awdeka Saokalol miotevouv OTL n ekmaildevon STEM éxel wg amotéAecpa thv KaAUTepN
KOTAVONON TwV Bepdtwy amd Toug padnteg, S£ka SnAwoav PEco avtiktumo, SUo anmdvinoav «ToAU» Kol

600 eite SnAwvouv ehayLloto site kaBoAou avrtikturo (Ewk. 6.1.10).

Not at all
Minimum
Fairly

A i
Very much

~

38.5%

Ewk 6.1.10: AmtOeLg yLa BeTIKEG EMIOPATELG OTNV KAAUTEPN KATAVONON TWV Labntwv
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5.2  ARMOYELG LETATITUXLOKWY GOLTNTWV

H épeuva aut amevBuvotav oe 12 petamtuylakolg ¢oltntég Ttou  MeTamTuxlakou
Mpoypappartog Znoubwv «ALSaKTKEG kal Mabnolakeg Texvikég otig Quotkeg EmoTUeg» Tou TUAKATOC
Anpotikic Exkmaibevong tou Mavermotnuiou lwavvivwv. e OAn T OldpKElX TNG €PEuvag
xpnotporotnOnke pia kKAipako Likert 5 BaBuwv, pe Babpoloyia amd «Kabolou/Alopwvw mARpwe» (1)
£w¢ «MNoAl/Zupudwvw AmoAuta» (5).

To amoteAéopata mapouactalovtol ava epwtnon.

El: Katd tn yvwun oag, n Kowotopog didackadioa STEM (pue xprion TME Kot KOWOTOUWV

noudaywytkwv HeBodwv) £xelL BeTikO avtiktumo ota akoAouBa: (Mol - KaBoAou)

1.1 O paBnNTEC CUYKEVIPWVOVTOL TIEPLOCOTEPO OE OUTA TTOU podaivouv

‘Evag padntig amavinos «MoAu», evéa andavinoav «MoAu» kat Uo «Apketa» (Ewk. 6.2.1).

12 responses

10.0
9 (75%)

75

5.0

25

2 (16.7%)

0 (0%) 0(0%) 1 (8.3%)

0.0

Ewk. 6.2.1 AnOYeLg OXETIKA e TNV eMiSpacn tou STEMS otn ouykévipwon

1.2 O paBntéc KataBaAouV TEPLOCOTEPN TTPOOTIAOELO. OTO OVTIKELLLEVO TTOU UEAETOUV

Evvéa padbntég andavinoav «MoAd», SU0 amavinoav « ApKETA» Kal vag amavtnoayv «Aiyo» (Ew.

6.2.2).
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12 responses

10.0

9(75%)

75

5.0

2.5

2 (16.7%) :
. | 1 (8.3%) 0%

Elk. 6.2.2 ATOYELG OXETIKA LLE TOV aVTiKTUTIO TOU STEMS otnv nmpoomndBela

1.3 O poOntéc viwbouv Ot arolapBdavouv LeyalUTepn autovopio Kato th pddnon (umopouv

va_emovoAofouv aoKAOELC €QV XpelaleTol, va e€epeuvrioouv BEPOTO TTOU TOUug eviladEPOUV UE

TLEPLOCOTEPEC AETTTOUEPELEC K.ATL.)

‘E€L amd Ttoug ouMUETEXOVTEG amavtnoav «MoAU moAUu», mévte «MoAU» Kol €vag amavinoe

«Apketa» (Ew. 6.2.3).
12 responses

6 (50%)

5(41.7%)

0 (0%} 0(0%) 1(8.3%)

Ek. 6.2.3 ANOYELG OXETIKA LE TOV avTikTuTio Tou STEMS 0TV autovopia

1.4 O paBntéc kataAaBaivouv Tt pabaivouv mo sUKoAa

AUO paBdnteg amavtnoav «MoAU», evvéa «MoAU» Kal évag andvinoe «Apketd» (Ewk. 6.2.4).
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12 responses

10.0

9 (75%)
7.5

50

2.5

0(0%) 0 (0%) 2 (16.7%)

0.0 |

1 (8.3%)

Elk. 6.2.4 AOYELG OXETIKA LLE TOV aVTIKTUTIO Tou STEMS oThv Katavonon

1.5 O paBntéc Bupouvtol Tt Epaday mo eUKOAO

AUO amd TOUG CUUUETEXOVTEG amtdvtnoay «ApKeTd», evvea «MoAU» kat évag amdvinoe «MoAU»

(Ew. 6.2.5).

12 responses

10.0
9 (75%)

7.5
5.0
2.5
2 (16.7%)
0 (0% 0 (0%

(| ) (| ) 1(8.3%)
0.0

1 2 3 4 5

Elk 6.2.5 Ao eLg OXETIKA pe TV emtibpaon Tou STEMS otn pviun

1.6 O paBntéc avantuooouV KPLTkr okebn

AUO ouppeTéxovTeg amdvtnoayv «MoAU», evea «MoAU» Kat Evog amdvtnos «Apketd» (Ewk. 6.2.6).
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12 responses
100
9 (75%)
75
5.0
25
2 (16.7%)
0 (0% 0 (0%

(| ) (| ) 1(8.3%)
0.0

1 2 3 4 5

Elk 6.2.6 ATtOYELG OXETIKA Ue TNV eMidpaon Tou STEMS atnv KpLtikr okEYn

1.7 To evéladépov Twv padntwv yia tic otadlodpopisc STEM tovwvetol

Téooeplg padntég amavrnoav «MoAl», emtd «MoAU» Kat £vag andvtnos «Apketd» (EiK. 6.2.7).

12 responses

7 (53.3%)

4(33.3%)

0 (0%) 0 (0%) 1(8.3%)

Elk. 6.2.7 AOYELG OXETIKA E TOV OVTIKTUTIO Tou STEMS oto eviladépov yia otadlodpopia STEM

1.8 OL TME SteukoAUvouV T cUANOYLIKN epyaoio LETOED TwV padntwyv

AUo ouppetéxovteg amdvtnoav «MoAU», €€ «MoAU» Kal TEooepL amavinoov «Apketd» (Eik.

6.2.8).
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12 responses

6 (50%)

4(33.3%)

2 (16.7%)

0 (tl)%] 0 (0%)

Elk. 6.2.8 ATOYELG OXETIKA e TOV avTikTuTio Tou STEMS 0T cuM\oyIKA epyoacia

1.9 OL TNE BeAtuwvouv to KAlpa otnv tdén (oL padntéC CUYKEVTpWVYOVTAL KAAUTEPA, KAVOUV

Ayotepo B6puBo)

Entd pabntég anavinooav «MoAAd» Kal mévte andvinoav «Apketa» (Eik. 6.2.9).

12 responses

7 (53.3%)

5 (M.7%)

0(0%) 0 (0%) 0 0%)

Ek. 6.2.9 AnOYeLg oxXeTIKA e TNV emibpaon tou STEMS oto KAlpa tng taéng

E2: Ou TNE Ba mpEmeL va XPNOLUOMOLOUVTOL £T0L WOTE oL padntég: ( Aladwvw mMANpwg —

Jupdwvw amdiuta)

2.1 kavte aoknoeLc KoL e€doknon

Mévte amod ToUG CUUHETEXOVTEC CUGWVOUV amoAuTa Kal entd cupdwvouv (Eik. 6.2.10).
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12 responses

7 (58.3%)

5 (41.7%)

0 (?%] 0 (0%) 0 (0%)

Elk. 6.2.10 N'VWUEC OXETIKA e TN Xprion Twv TME yla tnv EKTEAECN ACKACEWV Kal EEACKNONG

2.2 avaktnon tAnpodopLwv

Emtd amd Toug CUMUETEXOVTEG CUUPWVOUV amOAUTa, TECCEPL CUMPWVOUV Kal €vag eival

oubgtepoc (Ewk. 6.2.11).

12 responses

7(58.3%)

4(33.3%)

0 (0%) 0 (0%) 1(8.3%)

Ewk.

Ek. 6.2.11 T'VWUEC OXETLKA e TN Xprion Twv TMNE yLo TV avaktnon mAnpodopLwy

2.3 gpyaloVTaL CUVEPYATLKO,

‘E€L Ao TOUG CUUETEXOVTEG OUPWVOUV amoAuTa, TEcoeplg cudwvoULV Kal SUo eivatl oudétepol

(Ek. 6.2.12).
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12 responses

5 6 (50%)

4 (33.3%)

2 (16.7%)

Elk. 6.2.12 AOPeLg OXETIKA e TN Xprion Twv TME yLo cuvepyatikn epyoocia

2.4 poBaivouv Ye autovouo Tpomno

Mévte pabntég oupdwvouv anodluta kal eMtd cupdpwvouyv (Ek. 6.2.13).

12 responses

8

7 (58.3%)

5(41.7%)

0 (?%] 0 (0%) 0 (?%]

Elk. 6.2.13 AIOPELC OXETIKA e TN Xprion Twv TIME yia tn pabnon pe autovouo TPOmo

E3: H xprion twv TMNE otn Sidackalia kot tn pabnon ennpediel Ostika : Aladwvw eviedwg —

Jupdwvw amdAuta

3.1 To E0WTEPLKO KivNTpo TwV padntwyv

‘Evteka pabntéc ocupdwvouyv Kal evag eivatl oudétepoc (Eik. 6.2.14).

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KATAPTLON EKTTOLSEUTLKWVYY
YeAiba 255 amno 268



Co-funded by b

the European Union Green

12 responses

15

) ) 1(8.3%) )
0 (0%) 0 (0%) 0 (0%)

Elk 6.2.14 ANOY LG OXETIKA e TNV eMidpacn twv TMNE ota ecwWTEPLKA KivnTpa Twv pLabntwv

3.2 Erutevypoto pabntwyv

AUO Ao TOUC CUUETEXOVTEG CUUdWVOUY amoAuTa, eNtd oupudwvoUV Kal TPELS ival oudétepol

(Ewk. 6.2.15).

12 responses

7 (58.3%)

3 (25%)
2 (16.7%)
0 (tl)%J 0 (tl)%]

Elk 6.2.15 ATOELG OXETIKA e TNV eMidpacn twv TMNE ota eMITELYLOTA TWV LadnTtwyv

3.3 Asflotntec avwtepou srutedou (Babia katavonon)

AUO Mo TOUG CUMUETEXOVTEG OUUDWVOUV amdAuTa, EMTA cUUPWVOUV Kal TPELG elval oudétepol

(Ek. 6.2.16).
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12 responses

7 (58.3%)

3 (25%)
2 (16.7%)
0 (0%) 0 (0%)

Elk 6.2.16 AOY LG OXETIKA e TNV eMibpacn Twv TMNE o §€€LOTNTEC AvVWTEPOU EMMESOU

3.4 H ,kavotNnTo € EYKAPOLEC SEELOTNTEC (LETAYVWOTIKEC SEELOTNTEC, KOWWVIKEC SEELOTNTEC K.ATL.)

‘Evag padntnc cupdwvel anoluta, evvéa cupdwvoLv kal SUo sival oubétepol (Ewk. 6.2.17).

12 responses

10.0

9 (75%)
75

5.0

2.5

0 (?%] 0(0%) 2016.7%)

1 (8.3%)

0.0

Elk 6.2.17 AmO LG OXETIKA e TNV eMidpacn Twv TIME oTIg eyKAPoLeg Se€LOTNTEG

E4: H xprion twv TME otn dwbackalia Kat tn padnon eivol anapaitntn MPoKELUEVOU oL HaBnTE
va givat KatdAAnAa posTolpacpévol yia tn {wi Kot Thv gpyacio otov 210 ““V* ( Atadwvw TARpWE —

Jupdwvw amdiuta)

Mévte pabntég oupudwvouv anodluta Kal ENTA cupdpwvouyv (Ek. 6.2.18)
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12 responses

7 (58.3%)

5 (41.7%)

0 (?%] 0 (0%) 0 (?%]

Ek. 6.2.18 4 AnOYELG OXETIKA e TN Xpron Twv TMNE otn SibaokaAia kal tn padnon ennpealouv

TNV npostolocia Twv pabntwv yia tn {wn Kal tnv epyacia
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5.3  OrLamnoyeLlg Twv EpeUVNTWV

H €peuva autn ameuBuvotav oe evvéa gpeuvnTéG Tou TuRpotog Anuotikig Exkmaibeuong tou
Naverotnuiov lwavvivwy. OAot eivat katoxol SLakTtopkwy SMAWUATWY otLg Texvohoyie¢ MaBnong i
Exnaidsvong Quaotkwv Emiotnuwy Kot £xouv epyaotel/spyactel o £pya mou oxetiovral pe to STEM

£xouv 816acet/E16asL Oépata STEM.
Ta anoteAéopata napouactdlovtal ava epwtnon.

E1l: Nwg Oa afloAoyoloate TNV KATAOTOON CXETIKA LLE TV eKnaideucn STEM otn xwpa oag;

(BaBuoAoyia 5 Babuwy kAipakog Likert amoé "MoAv kakn" €wg "MoAu KaAn")
Evag ouppetéxwv Babpoldynoe tnv katdaotacn wg «MoAU kakn», mévte wg «Kaki», 800 wg
«ATIOSEKTH» KO EVOG CUPUETEXWV afloAOYNnOE Thv Kataotacon wg «KoAn» (Ewk. 6.3.1).

9 responses

6

5 (55.6%)

2(22.2%)

1(11.1%) 1(11.1%)

0(0%)

Ewk. 6.3.1 Katdotaon oXeTIKA e TNV ekmaideuon STEM otn xwpa oog

E2: Mg moloug TpOMouUG Hopeite va cUpPBAAETE ot BEATIWON TWV EKMOLSEUTIKWY TOALTIKWV

KO TTPOKTIKWV STEM;

Téooeplg SNAWOAV «EVIOXUON TWV LKOVOTHTWY TWV EKMALSEVUTIKWY», TPEL( «AVATITUEN
EKTTALSEUTIKWY TIOALTIKWVY KOl TIPAKTIKWY STEM cuVOALKA» Kal SU0 «avamtuén véou SLOAKTIKOU UALKOU»

(Ek. 6.3.2).
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development of new teaching materials .
44.4% *

design of effective programs

development  of  STEM  educafion .

policies and practices overall

contribute o the policy-making process .

Ewk. 6.3.2 Tpomol cupBoAng otn BeAtiwon tng exnaideuong STEM

enhanoe teachers’ compatencies .

E3: JUMMETEXETE OTNV £PEUVA YLA TNV eKTtaideuon STEM;

ATIO TOUC EVVEN CUUETEXOVTEG LOVO TPELG CULUETEXOUV ETTL TOU TIOPOVTOC OTNV €PEUVA YLOL TNV

eknaidevon STEM (Ew. 6.3.3).

Yes @

Elk. 6.3.3 JUPMETOXN OTNV £pEUVA YLa TV ekTtaidevon STEM

AN NAI: H épguvd o0C ETUKEVIPWVETOL OF:

ATO TIC TPELG BETIKEG ATIOVTNOELG, OL 2 EMLKEVIPWVOVTOL O «UTIOPNdLOUG eKMALSEUTIKOUG» Kal 1

og «padntéc dnuotikol oxoleiou» (Ewk. 6.3.4).
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STEM

pre-school students
elementary school students
middle school students
gifted students

students with disabilities

teacher candidates

teachers

ElK. 6.3.4 JUMUETEXOVTEC OTNV £peuva yla TNV eknaibsuon STEM

AN NAI: H kUpla iy Twv EPEVVNTIKWY 00 eYypadwv gival:

ATO TIC Tpelg BeTikég amavtnoelg, duo SnAwoav w¢ «Anupooteupéva apBpa» Kal Vo ATOWO

«Mpoypappata 2moudwv» we KUPLA TNy EPEVVNTIKWY eyypadwv (ELK. 6.3.5).

Books @
Curricula @
Published articles &

Ew. 6.3.5 Mny£g yla €épeuva otnv eknaideuvon STEM

AN NAI: H £psguvad oag yia tnv ekmaidsvon STEM EMIKEVTIPWVETOL TEPLOCOTEPO OF:

«Exmaibevon daokaAwv STEM», «Pndlakég S€§LOTNTEGH KOl «POUTIOTLKN» ATV TA BEpaTa oTa

ormola EMIKEVTPWVOVTOL OL TPELG EPEVVNTEG. (ELK. 6.3.6).
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STEM teacher training
science education
engineering education
technology education
mathematics education
assessment processes
digital skills

creative thinking

robotics

Ewk. 6.3.6 O¢parta €peuvag yla tnv eknaideuon STEM

E4: NMow eival to peyalltepo €unodlo otnv £haploy ] OMOTEAECHOATIKWY EKTTOULSEUTIKWV

TPOAKTIKWV STEM;

To peyoAUtepa eumodia mou avadpEpbnkav amd ToOUG CUMMETEXOVIEG ATav N «EAAewpn
eKTIOULSEUTIKWVY TLOPWV» (N=3), n «avendpkela ekMaLSeUTIKWY» (N=2), N «EVOWUATWON TIPOYPAUUATWY OE
Sadopa padrpata» (N=2), n «avenapkng xpnuatodotnon» (N =1) kat «OAa ta mapandavw» (N=1) (Etk.
6.3.7).

inadequacy of teachers .

Integrating  programs  across .
different subjects

lack of educational resources .
insufficient funding .
All the above .

Elk. 6.3.7 EUMOSLA yLO ATTOTEAECUOTIKES EKTIALOEUTIKEG TIPOKTIKEG STEM
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E5: Moo sival Ta onpUavTik@ EUPARLOTO OO EMTUXNMEVEG EKTTALSEUTIKEG TpwTOBOUAisg STEM

Avadépovtac BOOKA EUPHUOTO OO EMITUXELG ekmModeUTIKEG TpwtoPouliec STEM, ot
CUMMETEXOVTEG Tepléypalav  «mpoypappa omoudwv Tou eotldlel oto STEM» (N=3), «xpnon
eKTIOULOEVUTIKWV TEXVOAOYLWVY» (N=2), «e€woxoALkéG Spaotnplotnteg STEM» (N=3) kot «Epya ouvepyaaiog

pe tn Bropnyavia» (N=1) (Ew. 6.3.8).

STEM-focused curriculum ‘

use of educational technologies .
extracurricular STEM activities

collaboration projects with the industry .

Elk. 6.3.8 Euprjpato ormod eMITUXNUEVEC EKTTALOEUTIKEG IPWTOROUALeC STEM

5.4  NeplAnyn

H eAAnvikn gpguvnTikn opdda tou €pyou «Green STEM» €MLKOWVWVNGCE PE TPELG SLEPEUVNTIKEG

EUTELPIKEG LENETEG.

Yxe606v oL ploot armd Toug 26 ekMALSEUTIKOUC amavTnoayv OtL £xouv S18AEeL OEpaTa OXETIKA LE TO
STEM, €xouv akolouBnoeL TNV OAOKANPWHUEVN EKMALSEUTIKA Tpocgyylon STEM kal Ppnkav To
EKTTALSEUTIKO TOUG UALKO avalnTWwVToG OToV aykooulo Lotd. Avédepav emiong otL n Sibaokalia mou

oxetiletal pe To STEM cupBarAetL otnv KaAUTePN Katavonon twv Bepdtwy mou dtéackovtal.

H mAewoyndla twv 12 petamtuylokwyv doutntwv Beswpnoe OtL n mpooéyyon STEM toug
MpoodEPEL AUTOVOUN gpyaacia Kot KivnTpo, CUUBAAAEL TNV KAAUTEPN KATAVONON KAl KPLTIKY oKEPN, TOUG

TPOETOLUALEL yLa TNV TpaAyUaTLKN {wn Kot epyacia, oAAA XpelAleTOL TIEPLOCOTEPN TPOOTIAOELA.
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OL epeuvntég avédepav OTL UTAPXEL avaykn ylo KATtAAAnAa oxeSlaopéva Tpoypappata

KOTAPTLONG yLa LEAAOVTIKOUC SaokAAoUC Kal EKalSEUTIKOUE ouVeEXOUG UTtnPEeaiag.
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6. ZUUMEPAOHA

O Nivakag 6.1 mapouaotalel Siapopeg mpoaoeyyioelg otnv eknaibevon STEM mou sudaviotnkav
HE TNV TMApodo TOU XpOvou. AUTEG oL mpooeyyioelg dev Slaxwpilovtol auotnpd XPOovika odou
xpnotuomnolovuvtatl mapdAAnAa. To xpovodidypappa mpoodEpeL pa Yevikn amodn yla thv e€EALEN TNG
eknaidevong STEM kal tnv Tpéxouvoa mpoosyylon the (Mméllou & Mikpomoulog, 2023).

OoPOX HEPII'PA®H

Exnaidevon oe nedia STEM (Emotiun, Teyvoloyia, Mrnyavikr], Madnpotikd)
S.T.EM.1 S-T-E-M ‘Epepoon divetor oe vymAobd emmédonv yvmoTikES del0TNTEC, XPNON YVOOTIKOV
Aekoetiec 1980, 1990 | ekmordevtikdv poviédov (Blackley, & Howell, 2015; Hobbs, Clark, & Plant,

2018: 144).
‘Eppoon diveton oty ekmaidevon otovg topeic tov Emommuov kot tov
SteM MoBnpatikadv. Atyeg ot avagopég oty Teyvoroyia kot Mnyovikn, yloti dev etvat
Askoetio 2000 avtdévoua podnpata otn devtepofada exnaidevon, 1 uropet va tape&nyndovv
ot 6pot.
STEmM ‘Eppoon divetor omv ekmaidevon otovg topeic g Teyxvoloylag kot Tng
Mnyovikng. Zoyve GUVOVTOTOL GTNV ETOYYEAUATIKT EKTaidEVGT. OempPohvTol MG
Aexaetia 2000

KAAOOL 7., TPOYPUUUATIGUOC VITOAOYIGTAOV KOl POUTOTIKT AVTIGTOUYC.

Exnoidevon STEM Avayvopiletonr n todaymywn agia g exknaidevong STEM. EpeaviCetat o 6pog

«ohoxkAnpwon». H ohokAnpwon vmodeikvdel T SIETIGTNUOVIKT| TPOGEYYIGT] TOV

Aexaerieg 2000, 2010 nediov STEM yua v emidvon avbevtikdv mpofinudrtov (Breiner et al., 2012).

OhokApOMEVY To ohoxkinpopévo STEM nepthopfdvet po kupiog SEMGTNHOVIKY TPOGEYYIon

exnaidcuon STEM peta&d 6vo M meprocotepwv mediv STEM kavn peta&d evog nediov STEM ko
€vO¢ 1 meplocotepev medimv népa amd Ta nedio STEM (Sanders, 2009). Epgaon

Aexoetizg 2000 —2020 dtvetan oTov «oToYELEVO GYEdIAGUO Kot Epevvay (Sanders, 2009).

OhorAnpopé To ohoxinpopévo STEM eicayet tic téxveg. Ot téyveg 0TOXEVOVY GTNV EVioYLON

exnoidevon STEAM NG EUTAOKNC TOV UadnT@V, 6TV avAmTuén KOWoTOU®V 10EMV Kot O1ULOVPYIKNAG

okéyng, (Sanders, 2009). To oroxkAnpopuévo STEM eicdyel emiong medio amod
Agxogtieg 2000-2020

KOW®OVIKEG Kol avOpomiotikég emotnuec. Epgaviletor o 6pog STEAM.
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H olokinpopévn ekmaidevon STEM ki STEAM ewcdyer mpofAnpate tov
TPAYULATIKOV  KOcpov oty taén. ‘Eva 1 mepiocdtepa medioa STEM
OhoxkAnpopévn YPNOCLLOTOOVVTOL Yiot TNV €AoY TpayUaTikdv mpoPfinudtov. H dwdikacia
eknaidgvon STEM kot | nyavikod  oyedocpod  ypnowonoeitar yio v emiluon  TPOyHOTIKGOV
STEAM mpofAnudrtov. Emoucodopntikd — yproLOTOlo0VTOL EKTUOEVTIKA HOVTEAD LE
Aexagtiec 2010-2020 enikevtpo tov podnty (nabnon Paoer mpoPinudrov, pddnon depgdvnong,
pabnon Pacer oxediov). (Thibaut et al, 2018). Ymdpyer o téon 7y

SIEMOTNOVIKEC TPOGEYYIGELS.

H mopouoa ékBeon Seiyvel 6tLn ekmaibevon STEM otnv EAAASa og OAa Ta ekaLSEUTIKA eTtimeda
(mpwtoBabuia, deutepofabuLla, Tprtofaduta) Kat TUMOUG (emionun Kol pn TUTIKA) akoAouBel OAeg Tig

npooeyyioelg mou mapouotdlovtal otov Tivaka 6.1.

H oAokAnpwpévn mpoaogyylon STEM mpoteivetal oTa mpoypappata ortoudwy otnv Ipwtofadua
Kol deutepofabuia ekmaidevon. Mia gpmelptkr LEAETN ou SLe€N)XON amo to IvoTitouTo EKMALSEUTIKAC
MOALTIKNAC, KO OVTOTNTA TIOU EMOMTEVETAL Ao tov Yrmoupyo Matdeiag, €6eie BeTIKA amoTeEAEoUATO,
£161KA yLa TNV avantuén Twv PndLlakwy KoL EMOTNUOVIKWY S£ELOTATWY, TWV KOWVWVIKWV SEELOTATWV Kat
Twv deflotNtwy wng Twv pabntwy. Ocov adopd Toug EKMALSEUTIKOUG, akoAoUBnoav YVWOTIKA Kol
KOLVWVLKO-YVWOTIKA HovieAa SidaokaAiog . OL KUplol Teploplopol Tou avadépbnkav amd Toug
EKTIALSEUTIKOUG adopolV TIG UTTOSOUEG IOV armottolvTaL yia Tn B£oTion ekmaldeuTikwy oevapiwv STEM

KalL TN HeyaAn SLapKeELa TwV OEVOPLWY TTOU TIPOTELVOVTOL OO TA TIPOYPAUATA OTIOUSWV.

H ekmaidevon STEM éxeL eloaxBel otnv TpLtofadpia exkmaideuon. Yapxouv oA POmTUXLaKA
KOLL LETOMTUXLOKA TIpOYPAHATA TToU TpoodEpovtal ano MNaveniotipia otnv EAAGda, tou mpoadépovtal
KUPlWG amo Tunuata Exnaidevong. Apketd B£pato Master kat PhD akoAouBoUv Tnv oAokAnpwpévn

npoocgyylon STEM, pe tnv mAeloPndia va avadépetal os €va ouykekpluévo Bpa amo to nedia STEM.

H ekmaibeuon STEM eival emiong to Oépa og OAa T EKMALSEUTIKA, EPEVVNTIKA KOl AVOTTUELAKAL
gupwnaika €pya mou OSle€ayovtal otnv EAAGSa. Ta evliadepdueva HEPn TOUu LOLWTIKOU TOMEQ
ocuvepyalovtal Pe SnPOoLa OXOAEla ) TTAVETILOTAULO O QUTA TA €pya. To MEPLOCOTEPA ATO TA £pya

adopouv cuykekpléva iedia STEM.

‘Epeuva evladEpovtog yla tnVv eknaideuon STEM amnd EAANVeG epeuvnTEC. MOANEG LEAETEG TTOU

dnuootevBbnkav adopouv oplopéva media STEM, 1.X. popmoTIK Kot TeptBaAdoviika IntApata. Ot
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olokAnpwuéveg mpooeyyioelg STEM eudavilovtal povo oe Alyeg peAéteg. Toviletal n  avaykn

EMAYYEALATIKAG OVATITUENG TWV EKTTOLOEUTIKWV.

Itnv EAAGSa TpaypaTomolOnKay TPELG SLEPEUVNTIKEG EUTELPLKEC UEAETEC OTO TAAICLO TOU
«Mpacwou STEM». Eikool £€L avédepav OTL akoAoUBNoav TNV OAOKANPWUEVN EKTIALSEUTLKA TIPOCEYYLON
STEM. Avédepav emiong 6tL n SidaokaAia mou oxetiletal pe to STEM cupBdMAel otnv KaAutepn
Katavonon twv Bepdtwy nmou Siddokovtal. OL teplocdTePOL amnd Toug 12 GoLTnNTEG TOU UETATTUXLOKOU
TIou pwTNBNnKav, Bewpnoav otLn pocéyylon STEM toug mpoodépel kivntpa yia pabnon, cupBarlet otnv
KOAUTEPN KATAVONGHN KAl KPLTLKN OKEWPN, TOUG TIPOETOLUALEL yLa TNV Ipaypatikn {wn Kot TV gpyacia. Ot
EVVEQ EPEVVNTEC aVvEDEPAV OTL UTTAPXEL AVAYKN YLOL KATAANAQ oXESLOOUEVA TIPOYPAULATO KATAPTLONG

TOGOO ylot LEAAOVTLKOUG OO0 KL YLOt GUVEXELC EKTTALOEUTIKOUC.

H €kBeon yia tnv ekmaibeuon STEM otnv EAAGSa deiyvel 6TL n oAokAnpwuévn tpooéyylon STEM
T(POTELVETAL O OAQ TOL EKTIALSEUTIKA €Ttimeda Kol akoAouBeital o kamolwo Pabuo. H oAokAnpwuévn
npooéyylon STEM mou evowpoatwvel tn Stadlkacio pnxavikou oxedloopol TPEMel va BeATIWOEL.
ATaLTETOL ETTOYYEALOTLKE OVATITUEN TTOU Vo TTEPAABAVEL OKOTILA OEpLVApPLA. MpEmel va avamtuxBolv

EKTIALOEUTIKA OEVAPLA TTOU alkoAOUBOoUV TNV OAOKANPWUEVN TTPpooEyylon STEM.
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Me 1t xpnuarodornon tn¢ Euvpwrraikne Evwong. Or amoweis Kal ol YVWUES TToU
dlarutrwvovral  ek@eEAlouv  QTTOKAEIOTIKA TIC QTTOWEISC TwWV OUVIAKTWVY Kal  O&v
QVTITTPOOWITEUOUV KaTt'avaykn 1i¢ amowels 1n¢ Eupwrraikns Evwaong r tou Eupwrraikou
EkreAcotikoU Opyaviouou Ekmraideuonc kai lNoAimiouou (EACEA). H Eupwrraikn Evwon
kai o EACEA b¢v utropouv va BswpnBouv utreuBuvol yia 1is EKQPalOUEVES QTTOYEIS.
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