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1 Exmaidbevon STEM

OL paydaiec aAlayECc OTNV EMIOTNMOVIKE, KOWWVIKN Kol TIOALTIKI) KOUAToUpa Oeixvouv
OVOTIPOCAVATOALOMOUC TWV TIPOYPAUUATWY omoudwv KaBwe Kol TV avamtuln VEwV EUKALPLWV
otadlodpopiag, mou oxetilovral Kupiwg e TG Emiotiueg, tnv Texvohoyia, tTh Mnxavikn Kal to
MaBnuatika (STEM). H tpéxouoa amodn yiwa thv ekmaibevon STEM, n Aeyouevn oAokAnpwpévn

eknaidevon STEM, unepBaivel tnv évvola tn¢ ekmaibeuong uPnAng molotntag os topeic STEM.

H olokAnpwpévn ekmaideuvon STEM adopd TNV €VOWHUATWON TPAYUATIKWY AUBEVIIKWY
TAYKOO LWV TipoBAnuatwy otn Si8aktikn Stadikacio. Auth n mpooyylon nepthapPavel t Mnxavikn (E)
OXL LOVO W EeXwPLoTO KAASO, aAAd Kupilwe we TPOTo okéPNG Kat emiluong mpoPAnuATwy Aappavovtag
UTIOYIN TOUG TIEPLOPLOOUC TOU TIPOYHOTIKOU KOGUOoU. H oAokAnpwuévn ekmaidevon STEM otoxeUelL otnv
QVATTTUEN TWV YVWOTIKWV SeELoTNTWY KABWE KAl OTNV AVATTUEN TWV LKAVOTATWY Tou 21°° atwva (KPLTIKN
okeéPn, Snuoupylkotnta, cuvepyaoia, emikowvwvia). Ot oAokAnpwpévec mpooeyyloelg STEM eilvat
SLEMLOTNMOVIKEG Kol SLEMIOTNUOVIKEG KOl OKOAOUBOUV KOVOTPOUKTIPLOTIKA EKMALOEUTIKA UOVTEAQ UE

ETKEVTPO TOV HaBnTr, Onwg n padnon mou Baoiletal otnv £€pguva Kal n pabnon BAaoel €pyou.

MNpoodata, to STEM emekteivetal kKot mepAaUPAVEL TOUEIG OTIWE OL KOWVWVLKEC ETILOTAMEG | O
TIOALTLIOMOC. OL Opol omwe to STEMAC 1 to STEAM epdavidovtatl kal adopolv TOUEIG TwV PUCLKWY
ETUOTNUWY, TNG TeXVOAoyiag, TWV EMIOTNUWY TNG HNXOVIKAC, TWV TEXVWV KL TWV HABNUATIKWV.
AfloonpeiwTto eival otL ot TExveg avadEpovtal KUpiwg otov SnULoupyLko Tpdmo okéPng mou umovoouv oL
Téxvec. To STEM mpowBsl emiong tn Si6ackaiia kot T HAONon os ekmaldeuTIKA mepLBallovta xwpic
OMOKAELOPOUC. 2e avtiBeon pe ta mLo MOpoSOCLAKA EKTIOLOEUTIKA HOVTEAQ, OL eKMAlSEUTIKOL Tou
Xpnotpomotlouv 1o STEAM edapudlouv TPOoeyyioelc Omou ol padntég evioxUouv TG Se€ldtnTeg
Slepelivnong. Mepdpata, TeXVoloyieg ekudbnong, dnuoupyila HNXOVIKWY KOTAOKEUWY, KOAALEPYELD
poOnuatikng okéPng kat ekmaibeuon BOOKWY OPXWV OXETIKA HE TOV TIPOYPAUUATIONO KOl TNV
oAyoplOuKn okéPn mpodyouv tn Pprhocodia tou STE(A)M. Autég ol Sadikaoieg Bacilovtal otnv €épeuva
Tou uloBetel tnv apxn Tou John Dewey ou avadeLkvVUEL TNV TTEPLEPYELA WG adeTNPLA OTA EKTIALOEUTIKA
neptBaAlovta (Savery, 2006). ZuyKeKpLUEVA, OL HaBNnTEg Slepeuvouv Otav TepvoUlV amo OAa ta otadia
MLOG ETILOTNLOVIKNG EPEVUVOC: VA KAVOUV WLOL EPWTNON, va avantuéouy Ui untdéBeon, va oXeSLACOUV WG
va §OKLLAoOoUV auTr TNV UntdBeon, va cuAAEé€ouy SeSopéva, va avalloouV Ta anmoTeAECUATA Kal val Ta
LOLPAOTOUV HE TOUG CUMHaBNTEC Toug (Pedaste et al. 2015 ). To povtého mou Paociletal otnv €peuva
daivetal W6aviko yla tnv eknaidevon twv Quolkwv Emotnuwy, eneldn petatpénel tn didaokaiia ot

npaén. OL podntég pabaivouv pe evepyd TPOTO TWCE VA SLATUTIWVOUV EPWTHOELS KAL ATOVTHOELS HECW
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TELPAUATLOMOU, VW 0 SACKAAOC £XeL TOOO poAo Slapecolafnth 6co Kal polo ekmaldeuth. To STE(A)M
Baoiletal otn padnon kol emiluon MPoBANUATWY UE OTOXO VO KAVEL TOUG HABNTEG «KAAOUG AUTEG
TPOBANUATWY» OTOV MTPAYHOTIKO KOOUOo. H padnon Baoel €pyou sivat pia popdr pabnong nmou Baoiletal
oTNV KOVOTPOUKTLRLOTLKN Bewpla OTL oL padntég amoktouv yvwon xtiloviag evepyd tnv katavonon, tn
ocuvepyoaoia kat tnv avtaAayn bewv (Krajcik kat Blumenfeld, 2006). Opilopévol TOHELS QUTAG TNG
uebodou eival n opadikn epyacia, n akpoaaon, o cefAcUOC TwV amoPewy Kal oL Se€LOTNTEC Mapousiaong
Twv aMwv (Wood, 2003). H €peuva Seixvel otL n PBaoclopévn oto MpOoPAnua pabnon mapéxel
OUYKEKPLUEVECG €UKALPLEG yla «avamtuén gUEALKTNG Katoavonong kat dgflotntwyv Sta Blou pabnong»
(Hmelo-Silver, 2004), 6nwg n tomoB£tnon evog mPoPANUATOC HECW SLAPOPETIKWY YVWOTIKWV TIEPLOXWY,
eVw Baolkd otolyelo eival n LoONTOKEVTPLKA IPOCEYYLoN OMou oL (Slol oL paBdntég eivat umeBuvol yla
™ AUon tou MPOBANUATOC LE ATIOTEAECUA VA €XOUV LOXUPOTEPA KIVNTPA KoL VA EVEPYOUV CUVEPYATLKA

(Savery, 2006).

Mua Siaotaon tng ekmaideuong STEM eival n emihuon neptpoariovtikwy poAnuatwy (Widya et
al., 2019). Auto eival mpog Tnv KatevBuvon tng mpdodata Aeyouevng ekmaibevong «Mpdocvou STEM»,
«tng Staotaupwong petaty STEM kat NeptBariovtikng Exknaideuong» (Garcia-Piqueras, & Ruiz-Gallardo,
2021). Ot Yean kat Abdul Rahim onuetwvouv 61l «H Buwowun Avamtuén kat n Bliwoluotnta Bpiokovral
otnv Kapdld tou Mpdowvou STEM» (2021). H ekmaibeuon Mpacwvou 1 Mpaocwilovtoc STEM (Green n
Greening STEM) adopd to oxeSLaopd KAl TNV AvATTTUEN TTEPLBAANOVTIKA ETUKEVTPWUEVWV TIPOYPALUUATWY
Tou MpooBétouv afla otn {wr KoL TNV UNUEPLA TwV HaBNTwV Kal cUPBAANOUY OTn GXOALKN KOwOTnTA
(kowwvikog kKOouoG). Onwe avadépbnke mapandvw, €vag TPITOG CUVWVUOG 0POG TIOU XPNoLUoToLE(Tal
yla va eplypdael tnv eknaidevon Mpdowou f Mpacwvilovtog STEM eival n Exknaideuon yia tn Buwotpn

Avartuén.

Tov teAeutaio katpod, diadopol opyaviopol evdladEpovtal yla tnv eknaidevon Npaciwvou STEM.
To EBvikO 16pupa NeptBarhovtikng Exkmaibevong (NEEF) otic H.M.A., loxupiletal OTL «EVOWUOTWVOVTOS
otolxeia pabnong pe Bdon tonobeoieg, tplodlaotatn padnon, pabnon Paocsl £pyou Kat uabnon pe Baon
™V Kowotnta, n mpoogyylon Mpaotviovtog STEM aufdavel tnv akadnuaikn emidoon twv padntwy,
EVIOYUEL TOUG SECPOUC TOUG HE TNV KOLWVOTNTA Toug Kol evBappuvel pia Babutepn ektipnon ylo To

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

Ytnv 16l ypapun, n EBvikn Yrnpeoia Qkeavwy kot Atpoodatpag (NOAA, HMA) urtootnpilel OTL HEOW TNG
exnaideuong Mpdowou STEM, ot pabntég avtamokpivovial otig «TPOKANCELG 0TO PUOLKO TEPLBAAAOVY»

(noaa.gov/education/stories/environmental-education-shows-what-it-means-to-do-green-stem ).

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
2eAida 4 ano 143


https://www.neefusa.org/what-we-do/k-12-education/greening-stem-hub/greening-stem-approach
https://www.noaa.gov/education/stories/environmental-education-shows-what-it-means-to-do-green-stem

Co-funded by ‘*t/«
the European Union

Green

ITIG EMOUEVEG EVOTNTEC, TapEXOUE TTAnpodopieg yla tnv eknaideuon STEM otnv EAAGSa Kot

OUOTAOELG YLOL OPLOUEVEC EVEPYELEG.

2 H kataotaon tne eknaidevong STEM otnv EAAGSQ

2.1 STEM exnaibevon otnv npwtofadua kat deutepofabpia ekmaideuon

2.1.1 Epyaotpla deflotntwv

H ekmaibeuon STEM otnv EAAASa cuvavtdatal o OAec TG Babuideg ekmaibevong, amd tnv
TIPOOXOALK] €w¢ TNV TPtofabula ekmaibevon. Itn Snuotikr kot SesutepoPabuia skmaibeuon, n
ekmaidevon STEM eumnAéketal og €vav kKAado mou ovopaletal «Epyactrpla Asflotitwy» mou S18AoKeTaL
oTNV TPOooXoALKr, dnuotikn Kal dsutepofabuia ekmaideuon. AKOAoUBWVTAC AUTH TNV TIPOCEYYLON, N
eknaidevon STEM eotldlel oTtnNV OVATTUEN EMLOTNUOVIKWY OTACEWV KOl QflV PECW EKMALSEUTIKWY
6paoTNPLOTATWY PE OPOUG KOVOTPOUKTLRLOTIKWY TPOooeyyioewv pabnong. Ta «Epyaotrpla AgflotTwv»
TIou ovopadovtal Kot «epyactipla avantuéng de€lotitwv» (MAatdopua 21+: Epyaoctrpla Asflotntwvy» /
21st Century Skills Labs) amoteAolUvtal and T€00epLg AEOVEC, TTOU TIPOEPYOVTAL ATO TOUG MayKOGHULOUG
Aceikteg Aelpopou Avarmruéng (meptBarlov, sunuepia, Kowwvikn evouvaioBnon kat uneuBuvotnra. ,

Snuoupylkn okédn kat mpwtoBouldia) (elearning.iep.edu.gr/study/course/index.php?categoryid=44,

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

H «&nuoupykn okédn kot mpwtofoulia» tecodpwv aftovwv twv Epyaoctnplwv Asflotitwy

TPOTELVEL OTOXEUPEVN avamtuén de€lotitwy STEM, ol omoieg opadomolouvtal we €ENG:
I Ag€loTnTEG TExVOAoyiag, NXAVLKNG KAL ETLOTAKNG.

1. Texvohoyikég 6e€LotnTeC (AcfLoTNTEG SNULOUpPYLAC KOl KOG Xpriong Wndlakwv dnuLloupyLlwy,
Ae€lOTNTEG AvAAUONG KAl TIOPOYWYNG TIEPLEXOLEVOU OE EVTUTIA KOL NAEKTPOVIKA HEoQ, AELOTNTEG yla

Slemotnuovikn Kat Stabepatiki Xpron tng véag texvoloyiag).

2. Asfotnteg Aloxeipiong Méowv (MAnpodoplakdc Mpappatiopog, Wndlakog Mpappatiopog,

TexvoAoyLkog Mpappatiopog, Mpappatiopog ota Méoa, Aodalela oto Aladiktuo).

3. Poumotiky (AsfldtnTeg povtehomoinong Kal mpooopolwaong, Emiotnpoviki/YmoAhoylotikn

okéYn).
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Ta Epyootipla AsflotiTwy €£lvol KOLVOTOUEG EKMALOEUTIKEG SpAOTNPLOTNTEG, OL OTOILEG
anoteAouvral and TAOTIKEC eDAPUOYEG BEUATWY TTOU TTPOWBOUV TNV EVEPYO CUULETOXN, TIG 5e€LOTNTEG
eniAuong MpoBANUATWY KoL VEOUC TPOTIOUC £pyaciag Kal okEPNG oe maykooutla Bépata. Ta Epyaothpla
Ae€lotnTwy ameuBuvovtal o PaBNTEG amd TO vnmloywyeio HEXpL To AUKewo. MepllapBavel v
«MAatdpopua 21+: Epyoaotripla As€lothtwy» - €va meplBAMAov pabnong avolytol Kwdlka yla Toug
ekalSeUTIKOUC yLla va cuvepyalovtal Kal va avTaAAAoooUV KOAEG TIPOKTLKEG. YTOXOC €lval n evioyuon
TWV YVWOTIKWY, ouvalodnpatikwy kat Puyokvntikwy Seflotntwy (Kowwvikég deflotnteg, deflotnteg
{wNng kat PNdLaKEG KOl EMLOTNHUOVIKEG SeELOTNTEC TTOU TPOAYOUV TN SNUOKPATIA, TNV LOOTNTO, TV
KOLWVWVLKI ouvoyn, TV €vtaén, TNV EVEPYO CUUETO)XI] OTA KOLWVA, TOV EBEAOVTIONO, TNV MAYKOOLA TOTILKN
Slaolvdeaon, tnv emiluon MPoPANUATWY KoL ToV 0gBacO TNG SladopeTkOTNTAG) HECO O €va TTAALOLO
Slepelivnong pabnonc mou Baciletal otn Sou TwV AVoLXTWY, KABNUEPLVWV TIPOYPALUATWY CTIOUSWV Kol

SladkaoLwv.

H mdotikn edpapuoyn tTwv Epyaoctnpiwv As€loTATWY MPayUATONORONKE KATA TO OXOALKO £TOG
2020-2021 kat to Kuplo delypa amotedovvtav and 58 vnmiaywyeia, 58 Snuotikd oxoAela, 58 yupvaola,
YEVIKA KoL TtpoTuTia oXoAeia, otnv EAAASa. Ta kpLtrpla £viagng ylo ta oxoAeia adopovcav U0 Bactkoug
TIAPAYOVTEC: TNV AVTITPOOWIEUTIKA YEWYPadIKA KOTavoun KABe oXOAKAG LOVASAC KAl TH XWPNTKOTNTA

TIoU avap£PETOL OTOV aplBud Twv HaBnNTwV Kal TwWV EKTTALSEUTIKWV.

Emtd nepioSot/KUKAOL KATAPTLONG TOU TPOYPAUKATOS « KOTAPTION EKMAULSEUTIKWY O SEELOTNTEC
MEow epyactnplwv» €xouv uAomolnBel péow tou «Empopdwtikol Mpoypappatoc» mou SteuBUVEL To
Ivotitouto Ekmaldeutikng MoAwtikng (IEN), og pla el8ikd oxedlaopévn mAatdopua mou ansubuvetal o

EKTIALSEUTIKOUG MpwTtoBadpuiag kat deutepoBabuLag eknaideuong. .

To ekmaldeuTikd UALKO Kol oL Spaotnplotnteg avamtuxbnkav oe cuvepyaoia pe TOAAOUG
evbladepopevoug dopeig, ouunephapBavopévwyv GopEéwv TOTUKAG QUTOSLOIKNONG Yla T TIOALTLKA
Swkatwparta (Fpoppateia Owoyévelag kat lodtntacg), MKO, &SiakuBepvntikég opyavwoelg (Ymatn
Ertponn yia toug Npododuyeg, UNICEF) Kal TMAVEMLOTNULOKA EPEUVNTIKA LOPUHATO KAl KEVTPA, LELWTLKO
TOpEQ, €peuvnTIKOUG Kol eKmaldsutikoUG ¢opeic Kol TOTIKEG apxeC. Meploocdtepol amd 2.500
ekmaldeutikol og 217 oxoleia £xouv ekmalSeutel oTo oxedlacuo kot thv epoappoyn oxediwv dpaong otnv
taén, dpaotnpLotnteg Stdaokaliag kot pabnonc, As€lotnteg kat Stepeuvntikég pebddouc tou 21°% awwva

KOL CUUUETOXIKEG LEBOSOUG Hadnong.
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Avadoplka Le To eLOLKO TtepLeXOUEVO TwV Epyaotnpiwv As€lotitwy, oxeSlaotnkov neplypadIkeg
aflohoynoelg pe BAon To Xpovodlaypapia ToU TPOYPAKMOTOG KAl TNV aVAITUEN Twv Se€loTNTwY Twv

HoBOnTwV HECW olyXPovVNG Kal aclyXpovng €€ AmOOTACEWG EKMALGEUONG EKTIALOEUTLIKWV.

Ta Epyaotipla Asflotitwy BpaBeutnkav and to Maykoouo Aiktuo Ekmaideuong MoAttwv (GENE)
yla tnv €peuva Kat tn 6pdon 2020/21 otnv eknaibsuon (MoldtnTa Kot KAAr TPAKTIKA OTNV TOYKOGOLA

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

39351506e6647a587555/1639397744394/2021GEAwardPublication.pdf )

To Ynolakd amobetriplo oxetika Pe to Bépa STEM — Robotics amoteleital and d0o afoveg:

TIPOYPAUUOTA KOTAPTLONG KOL TIPOYPAUOTO 0PYAVWONG.

Ta eKMALSEVUTIKA Tipoypappata epAappavouy ta akolouba Bépata:

° «OL pikpot e€epeuvntég» (Nnmaywyeio kat A" Anpotikou)

° "STEM kat neplotpodn tng Mg " (Nnmaywyeio)

° «®Dawopeva otov Navokoopo» (E’, T Anuotiko)

° «HAeKTPLKO pelia yLa TO omoio «Kkatnyopeiotex...» (E’, ZT’ Anpotikou)

° «Mpwtn dopd vovoi» (E’, IT’ AnpoTikou)

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

° «H 80vapn tou poxAoU Kol To MoPASELYA TOU KATAmEATN. O poAoG TG LOXAELUONG OTO

avBOpwroyeveg neptBarlov» (E” Anupotikou)

° «METAOXNMOTIOMOL YEWHUETPLKWY OXNUATWYV Kal oTepewvy» (E” Anpotikou)

° «Anuioupyolpe ktipla ¢GAkd Tpog to TepBaAlov kal toug avBpwmoug» (E’, ZT
AnpoTikov)

° «Emoyég kat KAipa» (E” Anuotikou)

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

° «WnobLakog ypappoTopos: AnuloupyLko kat aodalég Stadiktuo» (E', XT' Anpotikoul, A’
lupvaociou)

° «Wnolakn NonuooUvn: TMpocoapuoyry otov ouyxpovo WUYndwokd kéoupo» (E, 2T

Anpotikou, A’ Tupvaoiou)

° "YxebLdloupe €va poumndt” (A, E/, 3T’ Anuotikou)
° «Tlvopal dnuoupydg tnG auAng tou oxoleiou poul» (OAeg ol TAgelg Tou Anpotikol
YxoAeiou)
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° "H poAuBoBnkn pou (elcaywyn otnv tplodlactatn oxediaon kat ektunwon)" (A, B, I’
lupvaociou)

° «MpowBnon tng pabnong péow tng téxvne» (1n, 2a, 3n f'vpvaociou)

° "Anuloupyia Lotopiag/mavidiol xpnotponowwvtog Scratch" (B’ fuuvaaciou)

° "Poumotikn pe Arduino” (B’, " Tupvaaoiouv)

° «@eppoknma, cuvdualovrag tn puon pe tnv tTexvoloyiar» (A’ , B’ Tupvaciou)

° «Tplodlaotatn ektumwon He tn BonBela tinkercad» (B’ fupvaciou)

° "O KOOUOG TNG ECWTEPLKAG OPXLTEKTOVIKAG Kal dlakdounong pe to Homestyler" (B’ , I
lfupvaoiou)

° "H yn bev eival eninedn (ta mavra péouv) - Neutwvela pnxavikny" (B’ fupvaaciou)

° «Aev pmopel va KAVEL Timota amnd povo tou - A¢ Swooupe AoOV {wh OTO ULKPO HOG

POUTOT (Xpnolponolwvtag Lego Mindstorms NXT). Eloaywyn oto endyyeApa Tou mpoypapuototn» (B’

Ffupvaociou)
° «Texvntn Nonpoouvn» (A’, B’ Tupvaciouv)
° "MoBaivw va pabaivw: MIAdw oTtov eQUTO HoU... Kal €xw Sikwo!" (A’, B’, I’ Tupvaciou)
° «2xeblalovrag to €€umvo oxoleio» (A’ kat B’ Tupvaociou)
° «To mavidt tou kpudoU pnvupatoc» (A’ kat B’ Tupvaaiou).

Ta mpoypaupata opydvwong neptlapBavouv ta akéAouBa Bépara:

° «Mwkpol MetewpoAdyol» (Nnmaywyeio kat A’, B’ Anpotikou)
° «European School Radio, The First Student Radio» (Nnmaywyeio, Anpotiko kat fupuvacto)
° "ELEPHYS - Ewkovoypadnuévo Quotkd Ae€Lko yia to 2xoAeio” (E’, 2T" Anpotikou, A’ kot B’

A’ kat B’ Tupvaoiou)
° «STE(A)M kot Exmoatdeutiky Popmotiky péoo oamd tov KUkAo tou Nepol kat tnv

Yépoduvapikn» (Nnmaywyeio kat A’ Anpotikou)

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

° «ApaotnplotnTeg ThAgomTikoU ypappatiopol» (I’ — T Anpotikol kot A’ — 7 A’ ko B’
lupvaociou)

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

° «Mpoypappa Zrmoudwv yla to STEAM» (B’ — ZT” Anpotikou, A’ — I’ Tupvaciou)

° "Wnoakég AvBpwriotikég Emotnpec” (A’, B, I Tupvaociou)
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° «H oxoAkn ta&n ouvavta tov erotipovar» (A’ — T AnpotikoU )

° «Emiotipoveg kat Mnxavikoi tou AUplo» (3T’ Anpotikou kat A’, B’, I’ Tupvaoiou)

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

° «0ényot Aodpaloug Xprong Atadiktuou» (A’ — IT' Anpotikou kat A’ — I’ Tupvaciov)

° «Ta oxoAela peAetolv toug oelopoug — H mhatdopua SNAC» (A’, B, ' Tupvaaoiouv)

° "EnvStories Platform (Nnmaywyeio, A’ — 3T’ Anuotikou)

° «Ekmawdeutiky  Poumotiky o€ Epyaotriplia  Apaotnplotitwyv  Nnrmaywyeiou»
(Nnmaywyeio)

° «AvakaAumntovrag to STEAM» (Nnmaywyeio, Anpotiko kat f’upvacto)

° «Ekmatdeutikn Poumotikn og Epyaotrpla Apaotnplotitwy Anpotikol IxoAeiou» (A" —3T
Anpotikou)

° «Ekmaldeutiky Poumotiky oe Epyaotripa Apaoctnpiotntog Aukesiou» (A, B, I’
Ffupvaociou)

° «To pabnua... matyvidi!: Ekmaldeutikdg 08nyog 2xedlacpou Emtpamnéllwy Kat Wndlakwv
Adbnynuatikwyv Nayvidiwv» (A’ — T AnuotikoU kat A’ — [’ Tupvaaoiou)

° «ALdaokaAio TNg xwpkng okEWne» (A’ — ZT" Anpotikou kot A’ — I’ Tupvacoiou)

° «MNpoypappa Poumotikng kat STEAM FLL» (Nnmaywyeio, A’ — 3T AnuotikoU kat A’ — 7
lfuuvaociou)

° «OL VEOL EpELVNTEC EPUNVEVUOUV TO TEPLBAANOV TOUC e TNV TexvoAoyia Web GIS» (A’, B,
I’ Tupvaciou)

° «SKILLS LABS mou UAOTOLOUVTOL OKOWN KOl Of OXOAIKEG HOVASEC HE UTOTUTIWON
g€omAlopo» (Nnmaywyeio, AnpoTiko, AUKELO)

° "App Your School" (E’, T’ Anuotikou, A’, B’, I’ Tupvaciou)

° "STEAMmulate Your School" (E’, 3T" Anuotikou, A’, B’, I’ Tupvaoiou)

° «Evbuvauwon twv Kopttowv otnv Ekmaideuon oto Steam péow POUMOTIKAG Kot
Mpoypoppatiopol» (Anpotiko, Nupvaoto)

° «ZKaKL kot pavraoia» (Nnmiaywyeio kat A, B” AnpotikoU)

° «IKAKL, TtaXvidL otpatnylkng kat Mabnpatikd, maxvidt ywa 6hougl» (A’, E’, 3T
Anpotikov)

° «Mpootacia twv dacwv pag» (E” Anpotiko)

° "EnvStories Platform" (Nnmaywyeio, Anpotiko)

° «Waste Not: Kopmootomnoinon, n avakikAwon tng puongc...» (Nnmaywyeio, AnHOTIKO).
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2.1.1.1 AéloAdynaon tnc epapuoync twv Epyaotnplwv Asélotntwv

To Ivotitouto Ekmatdeutikng MoAttikng (IEN) avakoivwoe ta anoteAéopata tng aLoAdynong tng
npwIng edpapuoyng twv Epyactnplwv Asglotritwy. H épeuva mpaypatonoltibnke LECw TNG NAEKTPOVLKAG
oUUMANPpWONG gpwtnuatoloyiouv mou Slavepndnke péow tNG umodopung tou MaveAAnviou ZXOALKOU
AwKTUOU Kal tpaypatonolfnke Tnv nepiodo 15-30 louviou 2022 pe tn cuppetoxny 11039 oxoAeiwy (5156
vnraywyeia, 4166 dnuotika oxoAeio kat 1717 AUkela). Ta anoteAéopata £6elav 0Tl oAOKANPN N
oXOALKN Kowotnta (ddokalol kal pabntég) xatpétioe tnv edpapuoyn Twv Epyaotnpiwv Asflotntwy t000
WG OUVOALKO TAaiolo (avadeilkviovtag tnv MpooTlBEpevn afia) 600 Kal we eMUEPOUG HEPN (To eVPOG TWV

Bepatwy, pebodoloyia, xaptodpuAdkio, kataption, Siaxuaon) .

Ocov adopd tnv afloAdoynon Tou TeplEXOUEVOU Kol TNG Oudaktikig pebBodoloyiag, ta
amoteAéoparta £6e€av OTL oL ekmaldeuTIKOL 0§LoAOYNnoav BETIKA TO EUPOC TWV BEUATIKWY EVOTHTWVY Kal
TIC SUVATOTNTEC TOUG VA KAAALEPYOOUV TI OTOXEUUEVEC SEELOTNTEG KOl OTL OL UTIAPYXOUOEG DEUATLKEG
£VOTNTEG KOAUTITOUV OAa Tat B£pata Tou cUBAAAOUV oTnV KaAALEPYELD SEELOTNTWVY. UE CNUAVTIKOTEPO
gpyaAeio mou cupPariel otn Stadopomnoinon tng SIOAKTIKNAG peBodoAoyilog TNV OUOSIKI)-CUVEPYATLKN
HEBOSO Kal TNV £pyaoTnPLOKr) TIPOCEYYLON, UE KATAOKEUEC, TOPOUGCLACELG, Talxvidla kol Bsatpikd

Spwpeva.

ZNUAVTIKOCG TTOPAYOVTAG TNG AfLOAOYNGCNG OXETIKA LE TNV ATOTEAECLATIKOTNTA TNG €PAPUOYNG
glval n avtamokplon Twv PHadNnTwy oTo TIEPLEXOUEVO Kal T véa peBodoloyia kabwe Kot N aviliAnmtn
OUUBOANA a) oTNV OALOTIKA KAl TTOAUTTAEUPN OVATTTUEN TWV HoOnTwv, B) 0TV EVioXUGH YVWOEWVY, OTACEWVY,
ofieg kat &gflotnteg y) otn PeAtiwon TNG CUUHETOXAG TwV pabntwv otn Sibaktiky Stadikacia. Ot
Saokalol Bewpnoav OTL N TILO CNUAVTIKA cuvelodopd NTav OTL oL HabnTéG €ylvav TLo evepyol Kot
odpLEpWOAV TTIPOCWTILKO XPOVO OTNV £PEUVA, TNV TIPOETOLUACLO KOL TLC KATOOKEVEG IOV €iyav amodaciost

ota Epyactipla Asflotntwy.

‘Ooov adopd TNV ekmaldeutikn Stadikacia, oL ekmaldeuTIKol avayvwpilouv tn ocnupaocia Kot Tn
OUMPOAN TOU EKMALSEUTIKOU TIPOYPAUATOC TTou kmovel to IEMN, aA\d n edappoyn otn S186aKTLKn mpdgn
xapaktnplletal and PETPLO €wg HeyaAltepo PBabud SduokoAiog. Ta onpavtikotepa TpoBAnpata
vlomnolnong evromiovtal kuplw¢ otn HeyaAn Sldpkelo Tou amauteltal ywo tnv ulomoinon Ttwv

gpyootnpiwv KaBwe Katl oTov £EOTTALOMO KAl TNV UALKOTEXVLKA UTIOSOUI TWV GXOALKWV LOVASWV.
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e peydho Babuod, ot daokaAolL cupdwvolv OtL ta Epyactipla Aslotitwy Atav Baciki
TMAPAUETPOC TNG Asttoupylag Tou oxoleiou, Kuplwg pe T BETIKA AVIAMOKPLON TWV HoBnTwv oTo
TeEPLEXOUEVO Kal TN VEa peBodoloyla ou evioyUel TNV KAAALEPYELA KOWWVIKWV defloTATwy, SefloThTwV
lwng kot Pnolakwv Kal Guokwv Se€loTNTWY. , 0 cuvdLACoUO Pe TN Slapdpdpwon evog clyXpovou

TAALo(OU EKTIOULOEUTIKWV TIPOYPOUULATWV.

Ta EpWTAUATA TNC EUTELPLKAC UEAETNG KOL TA QVTLOTOLXO OMOTEAECUATA TOUC mapouctalovtal

CUVOTTTIKA WG €ENG.

El: OL Bspatikég evotNTEG KOAUTTTOUV OAal ta Ofépata mou cuppBaAlouv otnv avamtuén

defotnNtwy;

To Moo00TO TWV EKTTALSEUTIKWY TTOU Bewpnoav OTL oL UTIAPXOUCEC BEUATIKEG EVOTNTEG KAAUTTTOUV
oAa ta B€pata tou cupBaiAouy otnv KaAALEpyela Seflotntwy gival 75,3% (LkavomolnTtiko 63,6%, dplota

11,7%), evw t0 MOCOOTO Ttou TomoBeteital apvntika eivat 5,1% (kaBoAou 0,6%, Aiyo 4,6 %).

E2: H edappoyn Twv Epyaoctnpiwv As§lotitwv cuvéBale otn Slagopomnoinon tng SL8AKTIKAG
pedodoloyiag (stoaywyn f/kat enéktacn epoapproyis BLWHATIKAG, EPYNOTNPLAKAG KOl SLEPEUVNTIKAG
pnebBodoloyiag;

To mMOCOOTO Tou ektipnos Oetikd T oupPoAn toug ota Epyootripla Aslotitwv ot
Stadopomnoinon tng pebodoroyiag Nrav 58% (dpLota 6%, LKAVOTIOLNTIKO 52%), EVW TO TOCOOTO OPVNTIKNG

aflohoynong ntav 15% (kabolou 4%, Aiyo 11% ).

E3: Nowx Atav ta otoleia mou Pondnoav otn Siadopomoinon TNG EKMALSEUTIKAG

pneBodoloyiag;

OL amavtnoelg €5el€av OTL TO ONUAVTLIKOTEPO OTOLXELO TTou cUPBAAAEL otn Sladopormoinon eivatl
n ouvepyatiki HEBodog (85,9%). AkoAouBoUv gpyaotrpLa I TAPOUCLACELG, TTALXVIOLA KOl BEATPKA UE
69%. Ot ekmoubeutikég néBodol «Epsuva — Spdon» kat «£pyo» katahappBavouv tnv tpitn B£on (52%).
JUVKPLTIKA, OL EMIAOYEG TIOU CUYKEVTPWOAV Ta UPNAOTEPA APVNTIKA TTOCOOTA NTAV «OUVEVTEUEELG —
YVWpLUio EmayyEAHATIWV KOL CNUOVTLKWY TIPOCWTTLKOTATWY» LE TTO000TO 68,7%, «n TPOETOLMAGia KoL
vAomoinon epeuvnTikwy oxedlwv» e TTOCOOTO 75,9% Kal n «ovamodoyuplopévn Tagn». LE TTOCOOTO

85,1%
E4: Emtouée pOAo n KATAPTLON TWV EKMALSEUTIKWY ota Epyactrpla As§lothtwy othv edpapoyn

Twv Epyactnpiwv As§lotitwv oto oXoAeio;

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
Jehiba 11 amno 143



Co-funded by
the European Union

H cupBoAn tng ekmaibeuong aflodoyrnBnke moAl BeTikd. To TOCOOTO TWV OMAVINCEWVY LE BETIKN
anoyn eivat onuavtika vPnAotepo 51,2% (apLota 9%, LKAVOTOLNTIKO 42%) TOU TTOGOOTOU TWV OPVNTIKWY

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

E5: YAomou)Onkov ev80OXOALKEG SPACEL; OXETIKA LE EKMALSEVCELS Yo TNV LAoToinon twv

Epyaotnpiwv As§lotitwv; Edv NAI, oot Atav oL ELonyNnTEG;

Ocov adopd TIC £vOOOXOAKEG empopdwoel;, ol ekmaldeutikol €AaBoav mocooto 36%,
akoAouBoupevol amo toug Zuvtovioteg Ekmatdeutikwy Epywv e mooooto 19% Kall oL eKTALSEUTIKOL oo

@A\oug e mocooto 12%.

E6: AlapopdwOnKke KOWOG TPOCAVATOALOMOG Yl TNV UAomoinon epyaotnpiwv og OAEG TLG
TAEELG;
To UeYOAUTEPO MOCOOTO TWV EKMALSEVTIKWVY €6wae BeTkn amavinon (83%), evw oL umoAoutot

Bswpnoayv otL bev SlopopdwONKe KOWOC TTPOCGOVATOALOUOC.

E7: Eav NAI, n dtapopdwon Kool mpocavatoAlopoU (ZxESLo Apaon ) TG oXOALKNG Lovadag

ouvéBale otnv Mpowdnon tn¢ vAomnoinong Twv Epyaoctnpiwv AsflotAtwy;».

To 87% Twv amavToewy avayvwplleL Tn ouvelopopd (aplotn 21%, Lkavomolntikn 66%), evw n
apvntikn 6€on éAaPe mocooto 2,6% (kabBoiou 0,5%, 2,1%)
E8: MNa tn dtddoon tou oxediou dpaong, oxedialovpe N €xovpue epappoosL:

H ékBeon Twv epyaciwv Twv pabntwy tonobeteital otnv npwtn 6€on pe mocootd 57,3%. 2tn
Seutepn Béon avaptwvtal Epya otnv LotooeAida tou IxoAeiou, e Tocootd 43,8%, evw oL EKONAWOELG

ANENG TNG OXOALKAG XPOVLAG KATATACOOVTOL OTNV Tpitn Béon.

E9: To xaptopuAdkio ws pe@odoAoyiko epyaleio yia tnv afloAdynon tou padntr Asttolpynoce
w¢ epyaleio npowOnong kot avatpododotnong tng SL8aKTIKNG Stadikaciag;

To mooootd Twv Betikwy amnavtioswv 47,8% (dplota 7,6%, Ikavomolntikd 40,2%) katéypale
peyaAn Sladopd amo To mooootd apvNnTIKNAG anavinong 21,5%.

E10: 3& oo BaBuo avranokpibnkav oL padntég ocag ota Epyaoctipla As§lotitwy;

To M0000TO TWV BeTkWVY amavtioswv Atav 76,6% (VPnAo 64,8%, Moy uPnAo 11,7%) ue

onuavtiki Sladopd amo To Mocooto Twv andPewv mou tonobetndnkav apvntika (4,4%) (kabBdAou 0,4%,

Aiyo 4,0%).
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E11: Ta umtapyxovta utoB£pata ava Tagn avriotoyovoav ota evéladEpovia Twv Hadntwv;

To mooooTo Tou amnavtnos Betika NTav 73% (kavormowntikd 59,9%, dplota 12,1%). To avtiotolyo
TIOCOOTO TWV AMOVINOEWY ToU PBabuoloynocov apvnTIKA TNV OVIATOKPLON TwV UMOBeUdTwyY ota

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

E12: Oswpeite otL T Epyactipla Asflotitwv cuvéBalav otnv npowOnon tng OALOTIKAG Kal

TOAUTTAEUPNG AVATTTUENG TWV LOBNTWV TNG TAENS oac;

Ot exmaldeuTikol amavtouv BeTikd oto 54% (lkavomoinTtikd 46,4%, aplota 7,6%), EVw n apvnTIKN

aflohoynon AapBavel mooootd 14,1% (Alyo 11,3%, kaB6Aou 2,8%).

E13: Motelete OtL T Epyactrpla As§lotitwv cuvEBaAav oTnV EVioXUON TWV YVWOEWV, TWV

OTACEWV, TWV aLwV Kot Twv S£lotATwv Twv padntwv;

Ot ekmatdeutikol anavtolv BeTikd og Too0oTo 62,7% (Lkavomolntikod 52,9%, dplota 9,8%), evw n

apvntikn afloAoynon AaupBavel mocooto 10,2% (Aiyo 8,6%, kaBoAou 1,6%).
E14: Napatnproate BeATiwon 0T CURUETOXH TWV LadNnTwv cag otn SL8akTikn Stadikacia;

Ot ekmatdeutikol anavrtolv Betikd og Mooooto 61,1% (Lkavomolntikd 51,9%, dplota 9,2%), evw n

apvntikn afloAdynon AaupBavel mocooto 12,4% (Aiyo 9,4%, kaBohou 3,0%).

E15: & towo Topéa napatnprOnke BeAtiwon tng cupnepldpopds Twv HadnTwv;

OL ekmaldeuTikol avédpepav OTL N TO ONUAVTIKA cuvelodopd eival OTL ol Hadntég ATav Lo
gvepyol otnv opdda toug, e mooooto 80,8%. Itn Seutepn BEon kataypadnKe n andvinon OTL oL LabnTég
adlEpwoav TOV TPOOWTILKO TOUG XPOVO OE €PEUVA, TPOETOLUOOIA KOl KOTOOKEUEC TOU elyav
npoypappatiost yla ta Epyaoctipla Asflotntwy (47,4%).

E16: Molo Atav 1o eninedo SuckoAiag otnv vAomnoinon twv Epyaoctnpiwv Asglotitwy;

To MOCOOTO TWV ATAVTCEWY TTIou SHAwoav OtTL n vAomoinon xapaktnplotav and kamnowo Babud
gukoAiag Atav 12,2% (eukoAn 10,4%, moAU eUkoAn 1,8%), evw avtioToLya TO TOCOOTO ATIAVTCEWV TIOU
SnAwaoav OtL n vAomoinon xapaktnplotav anod kamoto Baduod duckoAiag ftav 32,9 % (6Uokolo 27,0%,

oAU SUoKolo 5,9%).
E17: Mowa Atav ta KUpLa tpoBARpata otnv uAomnoinon twv Epyactnpiwv As§lotitwy;

To MOCOO0TO TWV EKMALSEVUTIKWY TIOU KATEDeoAV OTL eV avTIPETWITLOOV TIPoBARUaTa ATV HOALG

3% pe to undAouto 97% va SNAWVEL OTL AVTLUETWIILOE TTPORANMATA. ZUUPWVA UE TIG OTIOVTNOELS, WG
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ONUAVTLIKOTEPO TPOPANUA KATAYPAPETAL TO XPOVIKO SLAcTna Ttou xpeLaletal n ebappoyn twv Skills Labs
oe KaBe takn (85,8%). 2tn eltepn BEon N UAKOTEXVLK UTTOSOUN TWV CXOAELWV TomoOeTE(TAL LE TOCOOTO
68,6%, eV GNUOVTLKO MPOPANUa Bewpeital kot n eMpopdwon Twv eKMALSEUTIKWY amd To 33,3% Ttwv
EKTIOLOEUTIKWY. INUELWTEOV OTL OL QTAVINOELC OXETIKA HE TNV KNPUENn tng ekmaidsuong wg mpoBAnua
£pxovral o€ avtiBeon Ue Tov HeyaAo aplBuo Twv ekmalbeuopevwy oto Epyaotrpla Kal tnv Lkavomoinon

TOUG TtoU PonABE amo tnv eknaibeuon OMwWG KATaypADETOL OE OXETIKEG EPWTNOELC.

E18: Nw¢ afoloyeite tnv mpootOspevn aia twv Epyaoctnpiwv Asflotitwv oe emninedo

EKMALOEVUTIKAG KOLVOTNTAG;

Ta anoteAéopata £€6e€av uPnAo Baduo Betikig afloAdynong, kabwe n Stadopd UETAEL TwV
Betikwv amavtioswv (uPnAn, TOAD HeydAn) Kal Twv apvnTikwy (kaboAou, UIKpr) €lval onuovtikh.
ZUyKeKpLUEVQ, N BeTkn otaon éAape mooootd 36,8% (oAU uPnAo 5,3%, uPnAo 31,5%) evw N apvNTIKA
elvar 16,9% (kaBolou 2,4%, Wkpo 14,5%). Av o010 MOOOOTO TMou Teplypddel tn Otk otaon,
MPOCB£COUUE TO MOOOOTO O0WV eMEAEEQV «UETPLOY (OXL OPVNTIKY OTAOH), TOTE TO GUVOALKO TOCOOTO
Betikng afloAdynong (LETpla, LeYAAn, TOAU peydAn) ¢tavel To 83%, BabuoAoyio ou deixvel Tn peydAn

armodoxn Kal avayvwplon mou €xouyv ta Epyaoctripla Asflottwy otnv eknmatdeutikn dtadikaoia.

JUUIEPACUOTIKA, UE BAON Ta Mopamdvw amoteAéopata, ta Epyaotrpla Asflotitwy amoteAolv
Baolkn MApAUETPO OTN ALTOUPYLA TWV AVTIOTOLXWV OXOAELWVY KaL €yYLVaV AMOSEKTA ATIO TNV EKTIALOEUTLKNA
KOLVOTNTA, N OTOoLla aVayVWPLOE TNV TPOOoTIBEUEVN atla Tou MPoodhEPOUV OTNV OPYyaVWTIKA SOUR TNG
pabnotakng dtadikaoiag. H avtanokplon Twv pobntwy oto TeplexOuevo Kal tn véa peBodoloyia rtav
BeTikn yla TNV KOAALEPYELA KOWWVIKWY Seflotntwy, Se€lotAtwy WG, TEXVOAOYIKWY Kal GUCIKWY

Se€lotntwy, og cUVSUAOUO PE TN Slapopdwon evog oUYXPOVoU MAALGIOU EKTIOLEEUTLKWVY TIPOYPAUUATWY.
2.1.2 To pdBnua tng «Texvoloylag» oto Nuuvacto

H exnaideuon STEM éxeL emiong evowpatwOel 0To EAANVLKO EKTTALSEUTIKO OUOTNUO W LEPOC TOU

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

H té€taptn BLOMnXavLKr EMAVACTOON XOPAKTNPLIETAL MO TNV «EVOWUATWON» TNG TEXVOAoylag e
TIC DUOCLKEG ETMLOTAMEG KAl TIG EMIOTAMEG UYELOG, TN MNXAVLKA, TNV «UTIOAOYLOTIK, TNV HUNXOAVLIKN
UTIOAOYLOTWY, TNV ETLOTAUN TNG TAnpodopiag - mAnpodopikn», KABWG KoL TwV TEXVWV KAl Twv
QVOPWTILOTIKWY ETULOTNUWY, £TOL WOTE OL LaBONTEG va elvat eEomALopEvol pe Se€lotnTteg 21°Y alwva Kot va

amoktroouv «8eflotnteg STEM».
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OuL «b6gflotnteg STEM» meplAapufavouv tnv Kavotnta emiduong «acadws Koboplopévwy
MPOBANUATWY», TNV aAVOAUTIKN Kol AOYLK) OKEWN, TNV UTIOAOYLOTIKN OKEYN, TN OLEMLOTNUOVIKN
TMPOCEYYLon, TN Snuloupyla texvoupynuAtwy péow TNG Sladlkaciog pnyavikol oXeSLOOHOU Kal TIG
TEXVIKEC He€10TNTEG. DA TO TOPATIAVW ATTALTOUV UL EUPELA KOl OALOTLKA YVWON TWV YVWOTIKWYV TIEPLOX WV
nou eudavilovral oto akpwvuplo STEM (Science, Technology, Engineering, Mathematics), twv texvwyv

KOLL TNG ETLOTAKNG TWV UTIOAOYLOTWV.

To mpoypappa oTIoudwv Tou padbnpatog «Texvoloyia» oto EAANVIKO Fupvacto AapBavel umoyn

TO MOPAMAVW, TA onoila cuvduAoVTaL ETIONG LE:

1. TNV UTteLBUVN £pguva KoL KalvoTopia
2. TOV «OALOTLKO» OXESLOOUO yla padnon
3. v texvoloyia w¢ Stadikacio/dpaoctnplotnta, kabwg Kol Thv Texvoloyia wg mpoidv

UEOW TNG OUVSEGDNC TNC UE TLG ETLOTAMEG KOL TLC TEXVEC, TA LOONUATIKA, TN KUNXOVLKH, TNV UTTOAOYLOTLKN

ETILOTAKN, TNV UTTOAOYLOTLKN oKEPN Kal Tt Slemiotnpovikn/oAotiki/ohokAnpwpévn ekmaideuon STEAM.

Ola ta mapamdavw aflomololvial otnv  «oAoKAnpwuévn ekmaidevon STEAM» oOtav
Snuloupyolvtal Texvoupynuata mou eivat cuppatd pe ¢uolkoUg VOHOUG yla tThv emilucn £vog
TPAYHATIKOU KOOUOU, ouvhBwe akaboplotou, mPoPAAOTOG, EVW OL EVVOLEG TWV HOBNUATIKWY KAl TNG
ETUOTAMNG SLOACKOVTAL KOTA TNV KATAOKEUT TeEXVoupynuatwy. H «OAokAnpwiévn eknaideuon STEAM»
OUVOEETAL LE TNV TEXVOAOYLO HEOW TNG €PappoynG ALSAYWYLIKWY Tipooeyyioswv mou Bacilovtal otn
Sladkaoila oXeSLOOMOU HMNXOVIKNAG KAl OTO MOVIEAO Tou Paociletal otnv €peuva, TIPOKELUEVOU Va
S18axBouv €vvoleg, va avamtuxBouv SELOTNTEG KAl O TPOTIOC E TOV OTIOL0 OKEPTOVTAL OL ETLOTALOVEG

KOLL OL (nxaviKol.
To pabnpua «Texvoloyia» akoAouBel TLG TpELG TpooeyyioELG:

1. AdakTikr Tpoogyylon: OL poBnTéG CUUUETEXOUV O SLASPAOCTIKEG SPAOTNPLOTNTEG
HABNoNC BOCLOUEVEG OTNV £pEUVa TIOU OXETIOVTAL UE TIPAYUOTLIKA TtpoAnaTa ou opilovtal and tnv
OALOTIKN Ttpooéyylon tng «ekmaideuong STEAM», tn Sladikooia oxeSlaopol TG UNXAVLKAG KoL TN
SnUoUPYLO AVTIKELUEVWY HECW TNG KTIPOOEYYLONG TIEPLEXOUEVOU STEAM ».

2. Mpoaogyylon évtaéng Kal umelBuvng €peuvag Kal Kavotopiog: Méow tng eUMAOKAC TwY
pabntwv oe Spoaotnpldtnteg pabnong Paocel Siepelivnong, Ba katavonoouv TIG SLOHOTACELC TNG
umevBuvnc épeuvag kat Bo amodextolv TN SLOPOPETIKOTNTA, EVW OL TIPOTELWVOUEVEG AUoel Ba sivat

OUMBATEC UE TIG LOLALTEPOTNTEG TNG TOTILKNA G KoWwViag. Ol padntég Ba katavoroouv eniong Tov avtikTumo
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NG Texvoloylag otnV eMayyeALATLKA TOUG avAnTuén Héow Twv Se€loTATWY TIou amoktnonkav, evw Ba
avamtuEouV TEMOLONOELG KAl OTACELG yla TNV afla tng texvoloyiag. TEAog, ol pabntég Ba katavornoouy
TOV POAO TNG MPOCWTTLKNAG TOUG €UBUVNG OE TPOOWTILKO, TOTILKO Kal €BVIKO/eupwraikd eminedo otnv
QVATTTUEN TEXVOAOYLIKWV TIPOTOVTWV.

3. Kowwvikn Kol olkovoulkn mpooéyyilon: Ou pabntég Ba katavorjoouv tn cupBoAn Tng
TeEXVOAOoylag oTnV avATTUEN Kol EhAPLOYr AVTLKELLEVWY TIOU EEUTINPETOUV TNV KOLVWVLKI KOl OLKOVOLLKN

QVATTUEN TNG TOTIKAG KOLWVWVIAG KoL TNG XWPOS TOUG.

KaB' 6An tn Sldpkela tou padnuatoc, ta mpoBAnuaTa Kot ol 5paoctneLotnteg mou Ba mpotabouv
ouyxva dev Ba opilovtatl pe cadnvela amo tnv apxrn, aAAd o SAokaAog Ba TPEMEL, OE CUVEPYAOLO LE TOUG
pnabntéc, va kabopioel To mPOBAnUa TpLv To AUCEL, WOTE Ol HABNTEG VoL UTTopoUV va. acXoAnBboulv UE T
Sladikaoia oxeSlaopol pUNxavikng. Kal To povtélo mou Baociletal otnv £psuva Kal va odnynbouv ot

«TEXVOAOYLKEG AUCELGY.

2.1.3 MepiAnin

H exnaiSevon STEM otnv emnionun eAAnvikn mpwtofaduta kot dsutepofabuta ekmaibsuon £xel

gloaxBei pe SvUo TpodMOULC:

1. Q¢ pépog tou kKAadou «Epyaoctripla As€lotATwy» (VNTiaywyelo, SNUOTIKO Kol YUUVAGLO)

2. 3to mAaiolo tou padnuarog «Texvohoyia» (Yyupuvaoto).
Mpoteivetal n oAokAnpwpévn mpoaogyylon STEM.

To QIOTEAECUOTA LAG EUTIELPLKAC LEAETNC OXETIKA e Ta «Epyaotrpla As€loTATwy» gival BeTika,
WSlaitepa yla tnv avamtuén deflotntwy Pndlakng Kot MOTAUNG, KOWWVIKWY Seflotntwy, de€lothtwy
{wng, KaBweg KoL yla T eKMALSEUTIKA HOVTEAQ Tou akoAouBoulvtal . OL KUPLOL TEPLOPLOUOL ToU

avadEépovral sival:

° H peydAn Sudpkelo ou amatteital yia thv uAomoinon Twv eKMOLSEUTIKWY oevapiwy
STEM.

° Ot anapaitnteg umtoSoUEG oTa oXOAELaL.

To TPOYPAUUATO KATAPTLONG TWV EKMALSEUTIKWY KABWE Kal Ta oevapLla ou Beomiotnkay, Omwg
TMAPOUCLACTNKAV Tapanavw, Seiyvouv OTL TOAAA oevapla, aAAd OxL OAa, oxedldotnkav akoAouBwvtog
TNV OAOKANPWHEVN TTPpOoCEYYLon STEM.
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2.2 STEM exnaibevon otnv tpttofabuLla ekmaideuvon

Itnv TtputoPadula  ekmaibevon, n ekmaibevon STEM eudaviletol wG TPOMTUXLOKA KoL
METAMTUXLOKA TIPOYPAUUOTA, LETAMTUXLOKA TTpoypappata, SIéaktoplkd Béuata, Kabwe Kal ogpvapLla
empopdwone (e-learning oeuwvapla). Asdopévou oOtL ta MNavemotiuia oxedldlouv ta SIKA TOUG
TPOYPAUUATA OTIOUS WV, Ta padrpota STEM sudavilovral oe Stddopa TUAUATO KAL TO TIEPLEXOUEVO TOUG

TOLKIAAEL WG TIPOG TN dUGCN KaL TOUG OTOXOUC.
2.2.1 Npomntuytaka Mpoypdppota 2rmovdwyv Mavernotnuiwy o Tunuata Ekmaidsvong

OL ekmmalSeUTIKEG OXOAEC KoL TO THAaTa Stadpapatilouv onUaviko poAo otny eknaideuon STEM
adoU ekmatdevouv peAAovtikoug ekmatdeutikolg, autolg ou Ba edappdoouy Th Tipocsyylon STEM
oTNV KAONUEPLV] OXOAIKA TPOKTIKA. 2tV EAAGSQ, TA TPOMTUXLOKA TPOYPOAUUATA OTMOUSWY Twv

TIAVETILOTNLOKWY TUNUATWY KaBopilovtal aveEdptnTa amo Ta aviiotolya TR aTa.

AtileL va onpelwBOel OTL povo Eva Tunpo NPooxoAikng Aywyng mpoodEpel LABnNUa OXETIKO HE TO
STEM.

1. Tunua MpooxoAkng Aywyng tou Mavemiotnuiov Autikng Makedoviag. «Popmotikn Kat
STEAM ekmaideuon».

To meplexOevo Tou KUpLou padnuatog adopad:

° Exmaldeutikn Poumotikni

° Exnaidevon STEAM

° PeaAlotikd mpoPAnuata Kol cUVEeon LLE TOV TPAYUOTIKO KOO0
° MpootBépevn atia mpoPAnudatwyv STEAM

° ALoBNTAPEC KAL POUTIOTIKEG KOTOLOKEUEG

° Quotkeg Slemadec.

AT TNV AN MAeLpa, Ta TApata tng Npwtofadulag Ekmaidsvong mpoodEpouy Ul oelpd ano
ocuvadn padnuota. Yrndpxouv padnuota twv onoiwv n Kuplo eotiaon gival oto STEM, evw umdpyouv
AaAAo mou avadépovtal ev pépel oto STEM. AkoAlouBoUv ta oxeTikd padnuota STEM rou mpoodEpovtal

oo TuApata Anpotikic Eknaidevong.
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2. Tunua Anpotikng Eknaideuong Navenotnpiov lwavvivwv: «STEM Education»

OL paBntég avapévetal va:

° Katavoroouv kot avaAloouv TI¢ apXEC TNG MPooéyylong STE[A]M.

° IxeSLA00UV EKTTOLOEVTIKA OEVAPLA OTO TIAALGLO TNG TIpoaEyyLong STE[A]M.

° A&loAoyrooUV EKTTALOEVTIKA OEVAPLO KoL edaployEG STE[A]M.

° Anpuloupynoouv edapUOYEG OTA EKMALSEUTIKA oevapLlo STE[A]M.

3. Nadaywylkd Tunua Anpotikng Exmaideuong, Navemiotnulo lwavvivwv: «EpeuVNTIKEC
nipooeyyloelg otnv ekmaidbeuon STEM»

OL paBntég Ba mpémet va eival o B€on va:

° avayvwpilouv Tn onuooia Twv SLEMOTNUOVLKWVY IPooeyYioewy

° okédrtovtal Kat amodacilouv uloBetwvtog Kal epoppoloviag opxXEG EMLOTNUOVIKWV
puebodwv

° Kplvouv Kol aloToloUV Ta AOTEAECUATA TNG £PEUVOC OTNV EUPUTEPN TEPLOXH TWV
Bspatwv STEM

° enefepyalovral Kal avallouv TipwTtoyevn Kal dsutepoyev BLBAloypadia katl dedopéva
EUTELPLKNG EPELVOLC.

4. Tunua Anpotikng Exmaibeuong Mavemotnuiou lwavvivwv: «Xprion Texvoloylwv
MAnpodopikng & Emkowvwviwy otnv Ekmatdeutikr Epsuvar.

To pabnua avadpépetal ev pépel oto STEM adou amattel and toug pabntég:

° va yvwpilouv Kal va XpnoLpomnololv BewpnTikég UTIOBECELG KOl SLOAKTIKEG TIPOKTLKEG
STEM otnv eknaiSsuon kat va prmopolv va fonboulv tnv épeuva o OXETIKA £pya.

5. Tunua  Anuotikng  Ekmaideuong, Aplototédelo  Mavermotiuo  Ogocalovikng:

«Ekmaildevon otig Emotreg».
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To pabnua avadépetal ev pépel oto STEM adou amattel and toug pabntég:

° va eilval os Béon va Sdapopdwoouv Kol va epopUOCcoUV TOUG BACLKOUC AEOVEC TNG
eknaidevong STEM

° va peletoouv TG Baowkég Apxég tng Exkmaibeuong STEM kot tn oxéon tng HE TNV
Exnaidevon otig Quoikég Emotreg oto AnpoTiko ZXoAElo.

6. Tunua Anuotikng Exkmaidevaong, Aplototélelo Mavemothplo Oscoalovikng: «PUAO Kat
mavidw.

To padnua avadépetal ev pépel oto STEM adol mapouoialel Ospata Onwc:

° Ta «kopttolotika» matyvidia BAamtouv coBapd thv avamtuén svliadEpovtog yo Ta
gmotnUovika nedia tou STEM

° «Pol» mauyvidla kotaokeung Lego kat GAAa eldika oxedlacpéva motyvidia STEM «yla
Kopitolay - Eival kaAo yia kopitola;

7. Tunuo Anuotikng Ekmaideuong Mavemotnuiov Kpntng: «Wnolakég Texvoloyieg otn
AwaBepatikn Ekmaideuon STEM».

8. TuAua Anpotikic Exkmaideuong, Maveruotiuo Kpntng: «Emwotiun, Texvolovia,
Mnxavikr kot MaBnuatikd (STEM) otnv Exmaibevon».

9. TuAua Anuotikng Ekmaibevong, Maveruotipo Autikng Makeboviag: «Avamtuén

oevapiwv dtdackaiiag yla o STEAM e xprion eKTOLOEUTLIKAC POUTIOTIKNGY.

OL pabntég Ba mpénel va eival oe Béon va avamtufouv cUVBeTa SLETMLOTNUOVIKA CEVAPL
SL800KAALOG XPNOLLOTIOLWVTAG POUTTIOTIKI Kol GAAQ eVowpaTwéVa pabnotaka meptBaiiovta. Alvetal
€udaon otn SidaokaAia Twv evvolwv STEAM, wote oL LaBNTEG VA AMOKTHOOUV LA OALOTLKI KATAVONoN

TWV tapexOUevwY epyoleiwy Sidaokalioc.
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2.2.2  METOMTUXLaKA TIPOYPALLULATAL

Ocov adopd TO HETATITUXLOKA, UTAPXOUV TECOCEPA TIPOYPAUUATO TIOU TpoodEpovTal amd

eAAnvika Navermotpia. Autd eivat:

1. TuAua Anpotikng Exmaidsuong Mavemotnuiou ABnvwv: «STEM Education and

Educational Robotics Systems».

To Tmpoypappa oToXeVEL OTNV  KOTAPTION €€ELOIKEVMEVWY  ETMLOTNUOVWY, EPEULVNTWY,
EKTIALOEUTWY, SOOKAAWV KOL OTEAEXWV TUTILKNAG KOL N TUTIKAG ekmaibeuong, wote va Unopolv va
CUUBAGAAOULV OTNV OVATITUEN TNG EMLOTNUOVLKAG £PEUVAC, OTNV TPOAYWYH TNG EMLOTNHOVLIKAE YVWoNC Kal
otnv edappoyr KAtdAANAWV PAKTIKWY 0ToUC ToUEic TN Mabnuartikn Eknaibsuon, Quolkég Emotn e,

Texvoloyla kot Mnxavikn.

2. Tunua MAnpodoplknc kat TnAemikowwviwy, Mavemotiuo Osoocaliag Kot XxoAn
Nadaywytkic kot Texvohoykng Ekmaidsuong — ASMAITE: «Exkmotdsutikéc Edapuoyég pe Emotnuoloyia
STEM».

To mpoypappo oTioudwy EMOLWKEL YWWOLOAOYLKA €peuva Kal €€taon Bepdtwy, UE €0TlooN OF
EKTIALOEUTIKEG, E£pyooTnPLlaKkeéG Kot padnolakec/Sibaktikee oMnAouxieg os Ofépata STEM. H
grmotnuoloyia tou STEM Pooiletal otn  SLEMOTNUOVIKOTNTA KoL T SLEMOTNUOVIKOTNTA N
SLETULOTNUOVLKOTNTA, HE PACIKO TPOoavATOALOUO TNV eMiAucn oUVBETWY TPOBANUATWY TPAYHATIKWY
KOTOAOTACEWYV, XPNOLLOTOLWVTOC epyaAeia kat SLadpaoTikég peBodoAoyieg amd diadopa EMOTNOVIKA
nedia. Me TNV ULOBETNON TNG SLETLOTNHOVIKOTNTAG KAl TNG SLEMLOTNUOVIKOTNTAG WG EMLOTNHOAOYLIKOU
Teplexopévou tou STEM, oL pabntéc €xouv tn Suvatdtnta vo e€epsuvicouv Kol vo edappdcouy

UTTOAOYLOTIKEG TIpooEeyylosLg ota Bépata tou STEM.

3. TuAua Mnxavikwv Mapaywyng kot Aloiknong AieBvolg¢ MNavemiotnuiov EAAGSOG:

«Poumotikr, STEAM kat Négg Texvoloyiec otnv Eknaibsuon».

YKOTtOC TOU MPOYPAUOTOG ival n Snpoupyila GPTLA KATUPTIOUEVWY ETILOTNHOVWY TIOPEXOVTAS
£€eLOIKEVEVEC YVWOELG OTNV EKTIOLSEUTLKI) POUTIOTLKY, oTa Ttediat STEAM Kol OTLG VEEG TeEXVOAOYieg otV
EKTIAIOEVON, TIOU UMOPOUV va XpnoLdomnolnBolv 1000 otnv ekmaldeuTikr Stadlkacia 600 Kal otnv
QVATTUEN VEWV EKTTALSEUTIKWY peBodoloylwy Kat TexVikwy. Ol amddoLTol amoKToUV TIG QMALTOUEVEG
6e€l0TNTEC Yl A emTUXNMEVN Koplépa wG uPnAoBabua oteAéxn TOOO OTOV LOLWTIKO TOMEQ

(ekmalSeUTIKA WOpUHATA KoL SOUEC, ETALPELEG TAPOXNC UTINPECLWY OE CUCTAATO OLUTOUOTOU EAEyXOU,
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oTNV aVAnTuEn ekmaldeuTkol UALKOU, TUARUOTA Slaxeiplong LEYAAWV ETALPELWY K.ATL.) Kal oTo SnudacLo

Topéa (Snuodaototl opyaviopol, eKMoLSEUTIKA LOPUOTA, EPEUVNTIKA KEVTPO K.ATL).

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

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

MpokelTal yla éva mPOyPapUa LECW TOU Omoiou emISLWKETAL N o BABOG YVWOLOAOYLIKN Kol
EMIOTNHOVIKA Olepelivnon Kol eg¢€étoon Oepdtwy, PE ETUKEVIPO TI €PYAOTNPLOKEG, LABNOLAKEG Kal
eKTOLOEVTIKEG aAAnAouyieg puadnong kal SidaockaAiag yla tnv eknaideuon, oe OXEon UE TA YVWOTLKA
QVTIKElpeva Tou STEM kal tn ocuyxpovn. madaywylkég Bewpleg Kat eKMaLSeUTIKEG TEXVOAOYiEG. O OKOTOG
tou MMZ eival va mapéxel eknaidevon vPnlov emumedou otnv Emiotriun twv YMOAOYLOTWY ylo TV
eknaidevon kal tn dtdaokaiia oe Oépara STEM. EnutAéov, avapével va cUPBAAEL oTnv powOnon tng
£pEUVAG KO 0TN SNUoUPYLa VEWV KOLVOTOUWY YVWOEWV Kol SEL0TNTWV KOBWE KAl GTNV EMOYYEALOTIKN

OVATTUEN TWV EKTTALSEUTIKWV.

2.2.3  MeTtamtuxlakeg kat SLoakTtoplkeg Slatplpeg oto STEM

Mpokelpévou va BpeBolv PETAMTUXLOKEG SLATPLBEG Kol SLEAKTOPLKEC SLATPLPEC OXETIKEG E TO
STEM og eAN\nvika Navemotiula, mpaypotonow|Bnke épeuva oto OpenArchives, pio TUAN OV TTAPEXEL
£va eviaio onueio mpdoPaocng oto eAANVIKO ETLOTNHOVLKO Teplexopevo (OpenArchives.gr). OL mdpoxot
nieplexopévou tou OpenArchives sival BiPAoBnkeg, apyeia, pouosia, akadnuaik® Kol €PEUVNTIKA

WSpupara.

Ta kpltipla cupmnepiAnPng Atav «STEM» kal «Ekmaidevon», neplopilovrag tnv avalitnon ano

10 2018 £wg onuepa.

JuvoAlkd avakthBnkav 37 HETAMTUXLOKEG SLaTPpLPEC. To TepleXOUEVO TOUG TapoudtaleTal

CUVOTTTIKA [LE XPOVOAOYLKN OELPA oTouG Tivakeg 2.2.3.1 —2.2.3.6

Nivakag 2.2.3.1 IXETIKEG LETAMTUXLOKEG StatpBég STEM, Etog 2018

TitAog ZUvtopn nepiAnyn
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Avamrtu€n  ekmalSeuTikol  UALKOU
MeptBarloviikng Ekmaidevong yla tn
HeAETN owpattdiwv PM10 kat PM2.5.
Kataokeur Kat Aettoupyio otabuoul

HETPNONG Kol Kataypadng

S6ebopévwy xapnAou KOOToUG

Ta cwpatidia Bewpouvtal £vag amd toug Mo emiPAraBeic
pUTOUC Yla TNV avBpwrivn vyeia . Tautdxpova, oL puToL
enmnpedlouv kot OGAAQ HEAN TWV OLKOCUOTNUATWV. H
mapovoa HEAETN ooyOoAeital pe to oxeSlaopd Kal thv
vAomoinon &vog ekmaldeuTikoU TepLBaAlOVTIKOU €pyou,
OTO Omoio Ol HaBONTEC avakaAUTITOUV GNUOVTLKEG TITUXEC
ToU TPOPAAMATOC TWV CWHOTISIWY HE SLAUETPO PETALY
2,5um kot 10pum pEoW TNG «KATOOKEUNG» EVOC Opyavou
pHETPNONG pUTwV. H mAakéta avamtuéng Arduino Uno
xpnowgorotdnke w¢ PAacn yw TNV  KOTOOKEUN TOU
epyaleiou pétpnong, evw to SDS011 xpnoluomolitnke wg
aleOntipag ocwpotdiwy kot o awdntipoag AM2302
(DHT22) yia tn pé€tpnon tng atpoodalplkng Bepuokpaciog
KOLL TNG OXETIKNG Lypaciag. OL HETPNOELS KaTaypAadovTal o
pLo kapta SD kal epdavilovral Tautoxpova o€ o 08ovn
LCD. To é€pyo ulomowibnke otn B' taén tou ENA.A.
(EmayyeApotikd AvUkelo), XpuooumoAng (KaBaha). Ta
otolxeia Tou cUAAEXONKav umodnAwvouv OTL oL pHaBnTEC
™m¢ B' tagng tou Aukeiov pmopoulv, pe tn Ponbesla
va  KATOOKEUAOOUV TO

OUVKEKPLUEVNG KaBodnynong,

epyadeio pE€tpnong twv  mpoavadepbiviwy  pUTWY,

AELToupywvTag o€ MEPIBAANOV CUVEPYACLOG KOl LECW QUTHG
™m¢ «Emowkodountikngy  Sadilkaciag va  Algpslvnon
YVWOTIKWY TITUXWV TIoU adopolV TOV EVIOTMLOUO KOl TN
HETPNON TWV HEAETOUHEVWY PUTIWY, HE €vav TIOAU

EUYAPLOTO TPOTIO YL TOUG LoONTEC.

Emauvénuévn mpoypatikoTnTo KOl

ekmaidevon: Atepelvnon TWwv

CUVOLOONUOTIKWY  OMOTEAECUATWY

o€ Habntég dnuotikol oxoAeiou oto

H &ibaokalia tg ekmaidevong STEM eival éva clUvBeto
iNtnua, kobwg ol pabntég ouxva OSuokoAslovial va
Tipooeyyloouv KOl VO KOTAVONOOUV WeE emutuxia To

TEPLEXOUEVO TOUC. H petappuBuion tng exnaidsuong STEM
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mhaiolo g O&ldaokaliag yla TO

HALako ZUothua

KOl N EVOWHPATWON TN TEXVOAOYLOC 0 autnVv elval pia amno
TLG ONUOVTLKOTEPEG KOTEUOUVOELG Tou Ba propoloe va
okohouBnoeL n olyxpovn ekmaibeuon. OL EKMALOEUTIKEG
epapuoyég emauvinuévng TPAYyUATIKOTNTAC SnUloupyolv
TIG KATAAANAEG OUVONRKEG WOTE OL LOBNTEG va TTpooeyyioouv
Kol vou tAANAETILOPACOUV QUMOTEAECLATIKA LLE TLG ETILOTILEG
STEM Kall va. EVEPYOTIOLGOUV EUTELPLEG Kol S€ELOTNTEC TTOU
Sladopetika Sev Ba nrav ePpikTég. ITnV mopovaoa epyacia
ekmaldeuTIK)  TOpEUBOOn  Tou

mapouaotaletal  pLa

mpayuatonow}fnke WPE OTOXO TNV TIPOCEYYLOnN Kol
SdaokaAia TN emotAUNG tng Aotpovouiag os 39 Habntég

’to TmAalolo

Snuotiko. outng TG TapEpBacng
xpnotlpomnotitnke pa dopntn ekmatdeutikn edbappoyn AR.
O kUplog otdxog NTav n Stepelivnon Kal n afloAoynon twv
OUVOLOONUATIKWY AMOTEAECUATWY TWV LABNTWVY LECW ULAG
autoavadoplkig kKAipakag. Ta anoteAéopota £6sL€av otL 1)
n ouvaloBnuatikr dtabeon TG0 TNG MELPOLATIKAC OMASAC
000 Kol TNG Oopadag eAéyxou PBeATlwdnke HeETA TNV
napéufacn kat OtL 2) n ocuvaloBnuatiky dudbeon Twv
HOONTWV TNG MEPAUATIKAG OUAdag NTav To OeTikn amno

auTH TG opadag eAéyyou.

JupPoAn ™mg SLa8IKTUOKAG

mAatdpoppag ILS (Inquiry Learning
Spaces) Si6ookalia

om ™mg

dwtoolvOeong péow Slepelivnonc.

O ekmalSeUTIKEG Tpoaeyyioelg mou Bacilovtal otnv épeuva
odnyoulv, wc emi to mAeiotov, og BeTIKA amoTEAEoUATO TWY
poOntwv. Av Kol QUTEC oL Tipooeyyioelg upmopel va
ToWKiA oy, pilo amd TG KaAUTepeg elval n sdappoyn
niepBarloviwy puabnong mou Bacilovral os untohoyiotr. H
UTLEPOXH TOUG ELvaL EUPEWC ATTOSEKTH) AOYW TOU YEYOVOTOG
OTLTAPOUGCLALOUV TTOAAQ TTAEOVEKTALATA OE CUYKPLON LE T
MapadoolaKd HEoa Kal, €TUMALov, €xel amodelxBel OTL

BeATlwvouv MepALTEPW TA LAONOLOKA QMOTEAECHATA, TIOU
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TIPOKUTITOUV amd TNV edoppoyn Hebodwv Slepelivnong.
TNV mopouoa HEALTN, emAé€ape To Tpoypaupa Go-Lab
(Global Online Science Labs for Inquiry Learning at School),
€va eUpWTAIKO €pyo ouvepyaoiag, mou xpnuatodoteital
and tnv Eupwmnaiky Emtponr), kabwg kot GAAOUG
xpnuatodotikoug dopeic. To Go-Lab eival adlepwpévo
otnv powBnon kot tnv urtootnpLen g eknaibeuong STEM,
n omoia Ue TN Otlpd tNG Pooiletal oe EKMOLOEUTIKEG
npooeyyloelg mou Bacilovtal otnv €peuva. H mapoloa
peAétn  aflodoyel t™n OUMPOAN ULAG  EKTIOLOEUTIKAG
NAEKTPOVIKAC TAOThOppaC (Go-Lab) otn Sibaockalio Tng
dwrtoolvOeong, péow ekmadeUTIKWYV PeEBOSWY TOU
Bacilovtal otnv €peuva. To Selypa tng HeALTNG amoteAeital
artd 92 uabntég ¢ B' TAENG TOU AUKEiOU KAl N
EKTIALSEVTIKA TIOPEUPaON AmOTEAELTAL ATTO TPELG SLOAKTIKEG
wpeG. H avaluon amédelfe OTL petd tnv mapéupoaon, ot
padntég (aveaptntwe ¢uUAoOU) gpdavVIcOV OTATIOTIKA

ONUOVTLKA BEATIWHEVN KOTAVONON TOU BEUATOG.

To Hydrobot Program eivat éva mpoypappa STEM rmou
€depe otnv EAAASa 1o 16pupa Euyevidbou kat elvat n
eA\nviIkn €xkdoon tou mpoypdupatog SeaPerch, to omoio

dnuoupynBnke amno to MIT Sea Grant College Program to
Kataokeun kat Stdaktiky xprion tou
2003. To Hydrobot eivat éva amAo thAexelpll{opevo
Hydrobot amnd peAovVTIKoUG
umoBpUXLO arto To omoio oL pabntég kataokeualouv to ROV
EKTIALOEUTIKOUG, OTO TAQiOLO MLOG
£V0L KLT TIoU artoteAeitol amo s€aptripata xapunAov kdotoug,
eknaidevong STEM pe otdxo tov
gUKoAa pooBaotpa. Ytnv EAAGSa to mpdypappa Sev £xel
ETILOTNHOVLKO YPOUUATIOUO
okoun edappootel  amd  pabntég  mpwtofaduiag

EKTIALOEVONG 1 EKTIALOEUTIKOUC. TNV TopoloO HEAETN
ETUXELPNONKE Hla oUVTOUN EMUOPPWON yla LEANOVTIKOUG

EKTIALOEVTIKOUG TG Mpwtofabuioag Ekmaidevong oto
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nipoypappa Hydrobot. Me tn xprion MOCOTIKWY pyoieiwy
SlepeuVNoOE A) TNV LKAVOTNTA TWV CUUMETEXOVIWV Va
Kataokeuadoouv Hydrobot kat B) Tig menolBroelg Toug yla
TNV OUTO-ATMIOTEAECUOTIKOTATA OtV KaBodnynon Ttwv
pobntwv otnv kotookeurn tou Hydrobot. EmumAéov,
Slepeuvnoape eav autol ot peAAovtikoi Sackalol ftav os
B£on va mpoteivouv TpoMouC evowudtwong tou Hydrobot
otn Ol0aoKaAla, TIPOKEWEVOU VA EKTANPWOOUV TOUG
OTOXOUG TOU EMLOTNMOVIKOU  YPOMUHUATICHOU , TIOU
£0TLA{OUV OE KATAOTACELC TTOU OXETI{OVTOL UE TNV EMLOTHN
TIPOYHATIKOU TTAOLOloU, Kol TPAYLOTOMOLCOUE avaAuon

TiepBAANOVTOC OTLG QTTAVTOELC TOUG.

Ydpootatikn Tieon kol Gvwon otnv

EKTIALSEUTIK Sladkaoia TOU

Aukelou - OSnuoupyia  PUAWV
epyaociag kat mpwrtotunwv DIY, oe
OX£0N LE TNV ETUOTNMOVLKN davtacia
KOL T OUYXPOVEC TEXVOAOYIEG WG

edappoyn STEM

Autn n peAétn Nrav plo mpoomnddela va Bonbnoet toug
HOONTEG OTO YUMVAOLO VA KOTOVONOOUV TNV €vvola Tng
USPOOTATIKAG TIiECNG KAl AVWONG Kol Vo EGAPUOTOUV TIG
YVWOELC TOUG OXETIKA € TNV KATAOKEUT €VOG uTtoPpuyiou.
Autia auTtng TG HeAETNG NTaV N SUCKOALD TwV pHadnTtwy va
Olelobloouv oe autd Tta péoa. YAomounBnke Evag
KaBobnyoUEVOG TEPAUATIONOG Méoca amd UM
epyaoiag, xpnowomnowwvtag amid Kabnuepwvd UALKA Kal
napadeiypata ano tnv kabnuepvn Lwh. OL teAkol otoxoL
Atav N avénon tou evdlad£poviog Twv HabnTwy Katd th
SlapKeLla TOU HABUOTOG HEOW TOU OXESLOOHOU Kal TNG
KOTQOKEUNG €vog umoPpuxiou, n efolkeiwon pe
KOTAOTAOELS emihuong mpoPAnudtwy otnv ekmaidsuon
STEM kat n smadn pe €vwoleC OMwG Tto KEvipo palac, n

OUUTILECTOTNTA AEPLOU KaLl 0 VoG tou Pascal.
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Nivakag 2.2.3.2 MeTANTUXLOKEG EPYaoieg OXETIKEG e STEM, Etog 2019

TitAog

Z0vtopn nepiAnyn

Ot peMovtikég avTtANPeLg Twv

EKTIALSEVUTIKWY  TIPOCYOALKNAG
Kol MpwtoBaduLag
ekmaidevong yla v

EKTIALSEUTIKY POUTIOTIKY Kol

to STEM

H mopouoa peA€étn Olepeuvd TIC OTACELC TWV HMEAAOVILKWV
EKTIALOEVUTIKWY TIPOOXOALKNG Kol MPpwToPadpiag skmaidsvong
QIEVAVTL OTNV EKTMALSEUTIKY POUTIOTIKY Kal To STEM. Alepeuva
eniong T avtlAAPEl; TwWV eKMOLOEUTIKWY OXETIKA UE TNV
LKOVOTNTA TOUG VAl TO TIPAYLOTOMOL 00UV, KaBwg Kot To EUmodia
TIOU UMOPEL va ouvavtroouv Katd thv edappoyr tou. TEAoG, n
HeAETN e€eTalel TIC avTIANPELG TOUG yLa TOV QVTIKTUTIO TTou Ba eixe
N EKTTALSEVTIKN POUTOTIKA 0TOUC LaBnTEG Touc. Ta anoteAéopota
OUTNAG TNG €pEUVACG UTOSEIKVUOUV TN ONUAVTIKA emibpacn tng
KOTAPTIONG TWV EKMOLOEUTIKWY OTNV  LKAVOTNTA

KaL Tty

QUTOTEMOIONO) TOUG VO TIPAYUOATOTOLOUV  EKTIOUSEUTLKNA
POMMOTLKN . OL peAhovtikoil Saokahol dlakpivovtal emiong yo thv
Olaitepa OeTIKl TOUC OTACH OMEVOVTL OTNV  EKTTALOEUTLKA
POUTOTIKN, avayvwpilovtag tn BeTkR enidpacn otnv avamrtuén
Twv defloTATWY TWV PabnTwyv evw yvwpilouv ta eumodia mou

QVTLUETWTTI{OUV KaTA TNV EdapUoyn TNC.

H eKMALSEUTIKN POUTIOTIK WG

napayovtag  aAayng  Ing

OTAONG TWV HaBNTWV amévavtl
STEM:

oTLG ETUOTAMEG

0ELOAOYNOELG YOVEWVY

Ye auTh T SLaTpLPR, N POUMOTIKA eEETATETAL WC £VA EKTIALSEUTIKO
epyoleio Tou pmopel va av€noet To evdlodEpov Twv pabntwy Kot
VO ETMINPEACEL TN OTACH TWV padntwv amnévavtl ota nedia STEM.
Atepeuvaral o BaBuog otov omoilo n eumAokn Twv padntwv oe
EKTTALOEUTIKEG POUTIOTIKEG SpooTNPLOTNTEC eMNPEAlEL T OTAON
Tou¢ amévavtl oto STEM. AsUtepov, SlepeuvnBnke n evacxoAnon
TWV HoONTWVY OTNV EKMALSEUTIKY) POUTOTIKA, WE TPOG TO KATA
nooo SnuUoupyel KivnTpa yla emayyeAHATIk otadlodpopia oto
STEM. a tn Slepelivnon QUTWV TWV EPWTNUATWY, avamntuxbnke

£Vl QVWVUMO EPEUVNTIKO €pyaleio (epwTnUATOAOYLO) ylo T
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HETPNON TWV TIPOOTMTIKWY TWV YOVEWVY, TWV ONMolwv Ta Tadld
CUMUETEXOUV OTA eKMOLSEUTIKA Tipoypappata thg Axkadnuiag
Poumotikng tou MNavemiotnuiou Moakedoviag. ZUpdwva pe Ta
gUpAUOTA TNG £pEUVAC, OL LABNTEG £xoUV DETIKN OTACN ATMEVAVTL
o010 STEM, avetdptnta amno tnv evacOAnaor TOUG UE TN POUTOTIKI).
H oupuetoxn Twv HOONTWV OTA EKMALSEUTIKA TIPOYPAULOTA
POUTIOTLKAG €XEL OETIKO AVTIKTUTIO OTN OTAGH TOUG QTEVOVTL OTO
STEM. Qot600, N CUUPETOXN TWV pabntwv otn poumotiky Sev
uropel va BewpnBel 0 poOVOC MaPAYOVTAC TTOU CUUHUETEXEL OTN
Slapopodwaon otdoswv. H eEKMALSEUTLKI POUTTOTLKY UITOPEL vaL Elvat
£VOG ONUAVTIKOG Tapdayovtag, Oebopévou OTL oL ETIAOYEG
otadlodpopiag STEM koL n OUUMETOX TwvV paBntwv oe
Spaotnplotnteg autol Tou eidoug emnpedlel Tov emMayyeALATIKO

TOUG TPOCAVATOALOUO.

MNépa amoé ta odpeAn tnNg Ekmatdeutikng Poumotikng otn
To £pyo TNG EKMOLOEUTIKAG
S1baokalia, e€lcou onUAVTLKEC lval oL BETIKEG TNG EMUTTWOELG OTO
POUTTOTLKAG wg péco
CUVALODNMOTIKO KAl KOWWVLKO eminedo twv padntwv. Méoa ot
UTIOOTAPLENG NG KOWNG
QUTO TO YeVIKO Bewpntikd mAaiclo, n mMopoUoO EPEUVNTIKNA
ekmaldeutikng  Stadikaolog
epyoocia emkevtpwbnke oto Twg n EkmalSeuTikr) Poumotikn
Vo SladopeTikwv Tafewv o€
umopel va cupBaAel otnv and kowou SLdackaAia Tou YVwoTlkoU
€va ULKPO oXOAElo.
pHabnuatog Twv MaBnuatikwy os £va UKPO OXOAELO.

AOYW TNG TEPLOPLOUEVNC CUUUETOXNAG TWV YUVALKWY OE KAASOUG
OTIOUSWV KOL ETILXELPOEWVY TIOU OXETI{OVTAL HE TO EMLOTNHOVLKA

nedla tng Quowkng, Twv Mabnuatikwy, tTng Texvohoyiag Kat tng
Atepelvnon twv avtAPewyv
Mnyxovikng, To evbladépov yia tn Stepelivnon tou GUAOU Kot TOU
TWV EKMOSEUTIKWY Yyl TO
STEM €xeL au€nbel évtova TIG TeAeuTaleg SeKAETIEG. TKOTOG TNG
¢$UAO KaLTo STEM
napovoag epyaciag eival pla diepevivnon tng oxéong puAou kot

STEM, eotialovtag otov poAo NG ekmaibeuong kol TuO

oUYKeKplpEva otov Sdokalo/ekmatdeuth. H mopoloa HeEAETN
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AOUTOV aoXOAE(TOL HE TOUG EKTOLSEUTIKOUC TNG MPWTOPRAOMLAG
eknaidevong Slepeuvwvtag TG avtIANYPELS TOUG Kal To eminedo
ocuveldntonoinong toug os Sladopa BEpata mou MPoKUTITOUV Ao
to dUAO KkaL to STEM. NaparAnAa pe tn Stadikaoio Stepelivnong,
QUTA N Epyaoia oTOXEVEL VO EVNLEPWOEL TOUG EKTTALOEUTIKOUG yLal
auta Tta  Bépata  péow TNC TPOPOANG  HIOG  OELPAC
OTITIKOAKOUOTIKWY adnynoswv (Bivteo), Twv onoiwv oTto)og ival
Va EUTTAOUTIOOUV TO HUOAO TWV CUHHETEXOVTWY, VO TOUG KAVOUV
VO OUVELSNTOTIOL)OOUV OPLOUEVEG OTEPEOTUTIEG AVTIAAYELS TIOU
£€xouv yla ta ¢puAa (av umapyouv) kat va to avatpéPouv. Ot
Sladikaoieg 000 g £€pPELVOC 000 Kol ™ng
gvnUépwong/sualodntomoinong Twv  EKMALSEUTIKWY  £yLvav
xpnowporowwvtag to 6lo  peBoboloyikd epyadsio  mou
TMPOCAPUOOTNKE yLla va KAAUPEL TIC GUYKEKPLUEVEG AVAYKECG QUTAG

™G £peuvac.

Nivakag 2.2.3.3 Metantu)lakég StatpLBEg oxeTikéG pe to STEM, Etog 2020

TitAog Zovtopn nepiAnyn

JKOTOC TNG €peuvag NTav va €EeTACEL TV KATAVONON TOU
Ae€loyiou NG PUCLKAG amo PaBONTEG Pe ELOLIKEC LOBNOLAKEG
SUGCKOAIEC KOl TOUC TUTILKA OVATMITUGOOUEVOUG CUUUOONTEG
Katavonon tou Aeflhoyiou Tng | Toug. Ma To OKOTO AUTO, EEETACTNKE N LKAVOTNTA 85 padntwv
duokng amd padntéc pe e6KEC | pe kat 35 padntwv xwpic elbkEG podnotakeg SUGKOALEG TG
poOnotakég Suokohieg kat toug [ B' Aukeiou kat ouykpiBnke, a) vo StokplBsl n Slaitepn
TUTILKOUC OUVOUNALKOUC TOUG onpaoia twv Aé€swv mou epdavifovral os keipeva duotkng, B)
va avtikatootabouv ol Ag€elg ou epdavilovral. o€ Kelpeva
duokng pe plo A€€n mou Ba €xel akplpwg tnv idla onupacia

otn ¢uolki Kal y) yvwpllel TN onpacio autwv Twv AéEewv,
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£KTOG TOU TAALOIOU TWV KELWEVWV GUGCLKAG OTNV KaBnuepvi
Toug Xpnon. Ta amoteAéopata €dst€av OTL oL paBNnTEG He
el6IKEC paBnolakéc SUOKOAIEC uoTepoUV OTn yvWwon Tou
Ae€lhoyiou moOU Ypnolpomoleitol OTo OXOAWKO BLBAlo NG
dUOLKAG, O£ OXEON HE TOUG QAVIIOTOLYOUG CUUUAONTEG TOUG
TUTIKNC avamtuéng. Tovioav £T0L TNV avAykn ylo pLlo oslpad
SlopBwTikwv PETPpWY 6oV adopd tn pEBodo didaokaiiag kat
TO QVOAUTLKO TTPOYpaApa 6TIoudwWV 0To Hadnua tng GUoLKAG,
ouunepAapBavopévng TNG sloaywyncg tg SidaokaAiog tou
Ag€lloyiou ™G PUOLKAG KOL TNG EKMALOEUTIKAG TIOALTLKAC

STEM/STEAM.

Aflomoinon poOUTIOT  KOWWVLKAG
opwyng oe pobiuata STEM:
edappoyn oto npoypappa STIMEY

O kUplog otoxog twv Social Assistance Robots eival n
KOWWVIKN oAANAsTtibpaon petafld avOpWIwy Kol POTOT.
TNV epyacia auth HeAETAONKAV OL OTAOELG, OL ATOYELG KOIL OL
oUUTIEPLPOPEG TWV HABNTWVY AIEVAVTL OTLG ETLOTAUEG STEM
Kot to STIMEY rmplv kot PHeTd T SLOAKTIKN TapEppaocn He ™
BonBeLa tou poumot STIMEY. 1o mAaiolo auto, dltepeuvnBnke
mola otaon €xouv oL padntég Nuuvaciou kat Aukeiou
anévavil oto STEM Kkal tn poumnoTikn. e devtepo eminedo,
SlepeuvnBnKe €AV PETA TNV €UTMAOKA TwV HABNTwv oe éva
HAabnua pe Béua STEM XpnOLUOTOLWVTOG TOV POMITOTLKO
BonBd STIMEY, evioxUeL TIG OTAOELS, TIG AMOWPELS KOL TLC
CUUTEPLPOPEC TWV MOONTWY ATEVAVTL OTIC EMLOTAUEG STEM

kot to STIMEY.

Mpokewévou va  SOKIMAOTOUV QUTA TA  EPEUVNTIKA
£pWTAMATO, avamtuxOnke éva avwvupo gpyaleio pETpnong
(epwTnUATOAOYLO) TWV aMOYPeEWV TWV pHadntwyv. S0ubwvo UE
TOL AMOTEAECATA TNG EPEUVAC, OL LABNTEG elxav BeTikn dmoyn
yla To STEM kat to STIMEY mpLv Kal PETA Th dpacTtnplotnTa.

Eniong, oL paBntég £€6el&av MOAU BETIK OTACH QTEVAVTL OTO
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STEM kot to STIMEY mpwv kol petd th Spaotnpldétnta Kol
TPAYHOTL LETA TN 5pAoTNPLOTNTA N OTAGCH TOUC OITEVAVTL OTO
STEM kot to STIMEY éylve akopa 1o Betikr kabwg cuvnowg
Bewpouv OtLTo Lo SUCKOAO HABnua yl' autoug Ba ywvotav o
evlLadpEpov Kal Lo €UKOAO. VO KOTAVONCGOUV €MIONG OTL TO
poumot Ba TOug TAPAKIVOUCE aKOUN TIEPLOCOTEPO VO

HEAETAOOUV QUTO To B€pa 0TO PEAAOV.

H nmapoloa pehétn eetdlel Ta amoteAéopata TG enidpacng
HLoG epyaociag mou gkavoy padntég g E' kal IT' tagng tou
AnpotikoU ZxoAeiov pe tn xprion Texvohoyiag Tplodldotatng
EkTUMwong otn yvwon TEPLEXOMEVOU, TO AyXoG KOl TO
evlladépov TOuC yla TG UOLKEG ETMLOTAMEG KAl TNV
mpooéyylon  SL6ackoAlag Twv  GUOLKWV  ETLOTNHWV.
Tautdxpovo Ta CUYKPIVEL PE Ta avtioTolo amoteAéopata
pobntwv mou &daxbnkav clUpdwva He Tto (6lo HOVTEAO
SibaokaAiag. Ol paBNTEC TOU OCUPMETEIXAV OTNV €peuva
H enidpaon ¢ xpnong tng | diddxtnkav tnv €vvola tng TpLBnG Kot Toug mapdyovteg amno
texvoloyiag 3D Printing otn yvwon | tou¢ omoioug ennpedletal  amoé TNV EMOIKOSOUNTLKN
TIEPLEXOUEVOU, TO QYXOG KOL TO | MPOCEyyLlon. XpnoLlomnolfnke epwTNUATOAOYLO OE TEGOEPLS
evbladépov Twv pabnTwy yla Tig | Bepatikég evotnteg, mou adopoucav Ta  SnupoypadLka
Quotkeg Emotrpeg otolxela, Tn yvwon MEPLEXOUEVOU KOLL TLG OTAOELG OUTTEVAVTL OTLG
Quowkég Emotripueg. H €peuva omoKOAUTTEL T BeTikn
enidpaon tng 3D ekTUMWONG OTNV EVVOLOAOYLKN Katovonoh
Kal ekpadnon tng évvolag tng duvapng Tne TPPBAG Kal Twv
TIAPAYOVTWY ATIO TOUG OMOLoUC emNpedleTalL Kot TPePatwvel
OTL N texvoloyia 3D ektUMwong Unopel va xpnotpomnotnOsi wg
£va Loxupo exkmadeutiko gpyadeio STEM mou unootnpilel tn
pHabnon kat dnuloupykotnta. ‘Ocov adopd To EMOTNOVIKO
evbladpépov TwWV HOONTWV yla T PUOLKEC ETILOTHMEG

Slamotwvetal OtL dev enMnpealetal evw Mopatnpeital BeTIkA
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enidpaon g SLEAKTIKAC TapEUBAcNC 0TO AYXOG TWV HobnTwy

vl i Quotkeg Emotnueg.

Yxebloouog Kol vAomoinon
SL6OKTIKNAG EPEVVNTIKAG
napéufaocng HE  TPWTOTUTA
dUMa  epyaciag Quowkng E'

AnpoTIKOU 0€  OuVOUAOUO UE

EKTIALOEUTIKY POLTIOTIKNA

H nmapovoa SutAwpatikh gpyacia ekmovnBOnke oto mMAaiolo

Sroubwv  TOu

tou  Metamtuytakol  MpoypAppatog

MNaveruotnuiov Nelpatwg titho:  «E-Learning». H

e
nap£uBacn npaypotonotonke os SnUocto Anpotikd IxoAeio
¢ ABrvag pe tn ouppetoxn 16 padntwv tng E' taéng . O
KUPLOG OTOXOC QUTAG TNG €Peuvag e€ival va oxedlaoesl, va
edappooel kot va afloAoyroeL pia SL8AKTIKY TapEUPaon yLo
™ @uolkl UE XPNON  EKMALSEUTIKNG POMIOTIKAG Kot
T(POYPOUUATIONOU YLO TIG £vvoleg TNG Taxutntag, tng loxvog,
™¢ Madag, tou Bapoug kot tg Tppng. MNa to Adyo auto
oxedlaotnkav téooepa npwtotuna GuAAa epyaciag clpudwva
HE TNV SlEpeuvNTIKA emiotnuovik péBodo, STEM, PBL kat
OUVEPYOTIKN HaBnon. Kuplog epeuvntikdg otdxog elval n
EMISpAON TNG EKTTALOEUTIKAG POUTTOTIKAG OE CUVSUAOUO UE TNV
TuTIKA ekmaideuon otnv anddoon tTwv pabntwyv oto Labnua
™¢ DuolkAg Kol ota cuvaloBnuotd TOug Yyl auTH TNV
napéppaon. Eva deutepevov eival o mapdyovtag tou GpuAou
ot emdooelg Twv padntwv otn Quowkn. Ta anoteAéopata
™G €peuvag dev €6el€av ONUAVTIKY oTaTloTK Sladopd
peTafl Twv HaBNoLaKWY AMOTEAECUATWY TNG OPAdag eEAEyxoU
KOl TwV HaBNOlOKWY  ONOTEAEOUATWY TNG  OpASOC
napéupaonc. EmutAéov, 8ev UTIAPXE ONUOVTLKI OTATLOTIKN
Sladopd petalt twv Suo dpuAwv. Qotdoo, ta cuvalednpato
TWV padnTtwv yla aut thv mopéppacn ATav xapd Kot

evBouolaouog.

JUVKPLTIKN MEAETN TNG Mapouciog

™mg 00TPOVOLAG ota

ZKOTOC AUTAC TNG MEAETNG elval va Sie€ayxBel pLo cuyKPLTIKA

avaAuon PeTafl Twv MPOYPAUUATWY oroudwv Twv Quolkwy
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npoypappata  omoudwv  TNG | EMoTnUwy yla 1o SNMOTIKO oOXoAeio amd 17 xwpeg
npwtoPaduloag ekmaidevong 17 | (oupmepapfavopévwy  Ywpwv amod 5  SlodopeTiKES
XWPWV amo 5 nrneipoug NMEelpouGg) OXETIKA e TO HABNUa TG aoTtpovopiag . H peAétn
ETUKEVTPWVETAL 0) otn Soun (o€ Moo pabnuo Kal oe ToLo
Béua meplapBavetal n aotpovopia), ) oto mAaiclo (moleg
£VVOLEC KOl GaLVOUEVA ELOAYOVTOL OL HOONTEC Kal O£ Tola
OXOAKA €tn), y) otoug pabnolakoUg otoxoug Kal & ) TG
Spaotnplotnteg mou Bonboulv otnv mpocéyylorn touc. Ooov
adopd TI§ SpaoctnpldTNTEG, Ta amoteAéopata £6el€av OTL Ta
TIPOYPAUHOTA OTIOUSWV TIEPLELYOV HILOL TTOLKIALOL SLOPOPETIKWV
Tinwv Spaotnplotntwy. Ol TEPLOCOTEPEC QMO OUTEG RTAV
OUASIKEG SpAOTNPLOTNTES TTOU ATIALTOUCAV TN CUVEPYACLO TWV
pHaBntwv kot cuvdéovtav pe to STEM. TEANOC, OL TEPLOCOTEPEC
Atav 8paotneLOTNTEG XapnAoL poUoAoyLopoU, TPAY A TTOU
onuaivel otL n Si8aokaAio tNg aotpovopiag oto SNUOTIKO

oXoAsio bev elval OLKOVOULKA QmaLtnTIKA

Ze aUTA TN HEAETN oulnToUVTAL TA KUPLO XOPAKTNPLOTIKA TNG
EKTIALOEUTIKAG POMTOTIKAG KOl TNG eKmaideuong STEM.
Mapouotalovtal kal avoAvovtol Olddopeg TAATHOPUEC
EKTIALSEUTIKAG POUTIOTIKNG KOL CUYKEKPLUEVA N TAAThOpUQ

Arduino n omola, av kot &ev elval adlepwpévn o€
Aflormoinon  tng  mAatdoppag
EKTTALSEVUTIKOUG OKOTIOUC, EXEL ONOVTLKA TTAEOVEKTHLOTA OTNV
Arduino otnv ekmaideuon:
eknaidevon. H Swatppy mpoteivel tnv aflomoinon g
Yxebloono¢ poOnolakwy
mAatdopuag Arduino yla TNV €l00ywyn TG EKMOLSEUTIKAG
Spactnplotitwy He Pdaon TO
POUTOTIKAC otnv  mpwtofaduia kKot  Ssutepofadpa
mAalolo ECLiP
eKnAideUon. JUYKEKPLUEVO, TIPOTEIVETOL O OXESLAOUOG

pHabnolakwyv SpactnplotTwy pe Baon to mAaiolo oxedlacpou
pnabnolakwv dpaoctnplotntwy ECLIP. H mpotaon nepthapfavel
TOV EUIMAOUTIOMO Tou ECLIP pe ekmalSeuTIKA OTOLXELQ, WOTE val

umopel va edappootel oe SpaoTNPLOTNTEG EKTTALOEUTIKAG
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POUTOTIKAC Kal va aflomotnBolv evaAAaKTIKA meplBaAlovta
TIPOYPOLLATIOHOU YLa TOV TIPOYPANHATIONS Arduino, wote va
urnootnpilovtal SLaPoPETIKEG EKTIALOEUTIKEG KATAOTACELC. TO
mAaiolo  tng SlatplBrig  oxeblaotnkav  TEVIE  OELPEG
poOnoLokwv SpaotnplothTwv. Abo ano auta
xpnolgomowndnkav kot aflohoynbnkav oto mAaiolo NG
«Adaktikng tng MAnpodopikng ». Ta amoteléopata
QMOKAAUTITOUV OTL TO €UMAOUTIOMEVO TAaiowo ECLIP elvat
MPAYUATL KATAAANAO vyia TO oxedlaopd pobnolakwv
SpaotnplotAtwy mou cuvdualouv B£paTa POUTTOTIKAG Kol
TIPOYPOUATIONOU KAl OUMPAAAEL OTNV  EMOLKOSOUNTLKN

amokKtnon véag yvwonc.

Jto mAaiocwo Tt¢ SbaokaAiag Tou pabApatog NG
MAnpodopIKAG, OL EKTTALSEUTIKOL, EKTOC OTTO TLG EKTTOLOEUTIKEG
maldaywyLlKEG Tpoaoeyyioelc mou epapudlouv, XpnoLUOTOLOUV
Kal KoTaAAnAa epyaAsia AoyloptkoU kot UALkoU. Mo toAAG
UTIOCXOMEVN OUuoKeun umoAoylotr) elval to Raspberry Pi.
AeSOUEVWV TWV HEYAAWV SUVATOTATWY TOU 0TV eKkmaideuon,
OKOTIOG AUTAG TNG LEAETNG lval va SLEPEUVNCEL TN XPHON TWV
edappoywv Raspberry Pi otnv 1d€n, kabwg kat va aflohoynost
To Raspberry Pi otnv Eknaibeuon: | tTn oupPfoAr) autwv Ttwv edappoywv otn  Uoabnolakn
Mua BiBAloypadikn Avaokomnon | Stadikooia. Ta eupApata tng HeAétng Seixvouv OtL ol
edappoyéc Raspberry Pi xpnolpomoloUvtal Kupiwg oth
S6aokaAio tng EmMotAUNG Twv YmoAoylotwyv. Qotoco, to RPi
uropel  emiong va  xpnowormoiwnfsl  oto  mAaiclo
SlemoTNUOVIKWVY Tipoosyyioswv Sibaokaliag, omwe to STEM.
H evowpdtwon tou RPi otn Stdackaiia £XEL XPNOLLOTOLAOEL
KUPLwG TN HEBOSO TNC POUTTOTIKAG, EVW edapUOleTal KUPLwG
otn Seutepofabpia eknaidsuon. Ta oxoAwa mou 666nkav

TO0O amo HaBNTEC 600 Kal and KaBnynTEG OV CUMMETELXAV

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
Yelida 34 amno 143



Co-funded by
the European Union

o€ pabnuata mou xpnodomnoinoav tnv mhatdopua Raspberry

Pi Atav moAu BeTika.

Nivakag 2.2.3.4 METANTUXLAKEG EPYOOLEG OXETIKEG e STEM, Etog 2021

Tithog ZUvtoun nepidnn

310 mAaiolo autAg tng €peuvag, ddaxbnke &va padnua
OOTPOVOMIOG  XPNOLUOTOLWVTOG TO  POMMOT  TOU
npoypapparog STIMEY «Kowwvikég EMOTAMESY Kal TV
nAatpoppa tou npoypappatog STIMEY o€ pabntéc Tng 6ng

Snuotikol. H mapépPacn  oxedldotnke  yla  va
Alomoinon tou poundt Kowwvikng
avtikataotnoet t dibackaiia and Guokd mpdowo, Tov
BonBeLag tou Npoypappoatog STIMEY
Sddokalo, pe tnv &€ amootdoewg ekmaidevon, n omoia
Kot tng Awadiktuakng MAatdopuog
npayuatonolnke €€ oAokAnpou amod to pounot STIMEY
Mpoypdupatog  STIMEY vy 1n
KOlL LE TNV AP AAANAN Xprion TN SLadIkTu oK MAQTPOPLOG
SdaokaAia pabnuatwv
STIMEY, mpokelpuévou va mpaypatomnolnBel pia g Babog
aoTpovouiag
TapaATNPENTIKA avaAuon twv pobntwv. Yuxoypadia, pe

éudaon ota cuvalodnuata, TIG AVILOPAoELS, TIG EKPPATELS
KOL TIG OTAOELG TOUG QMEVAVTL OE AUTH TN VEA SLOAKTLKNA
gumelpia, tov Pabuod Séopevong otn Stadlkaoia kal T

ouvepyooia HeTall TWV PEAWV.

MpayuatomoOnke pla PeAETn e  eikool  8xpovoug
HaONTEG He oTOXO va BondnosL Ta atsLd va Kotovorjocouv
AdaokoAla Kalpkwy GALVOUEVWY | Ta KOPLKA HALVOUEVA , TO LETEWPOAOYIKA cUBOAA KaL TLC
oTa MPWTA XPOVLA ToU SNUOTIKOU He | mpoPAEPelg, kabBwg kal va oupBaiouv otn  Baoikn
Pnolakég edapuoyEg ETUOTNMOVLKN TtaLSelol OXETIKA HE TN PeTewpoloyia. Ta
KUPLO EPEUVNTIKA EPWTI AT NTAV: O) TTOLA TIPETEL VAL €lvall

TQ XOPAKTNPLOTIKA ULOG OEPAG SpaocTnploTATWY ylad Tn
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S6aokaAio Tou Kalpou oto mAaiolo Tng eknaidsuong STEM;
B) mola ekmMOLSEUTIKA  AMOTEAEOHATA  TIPEMEL Vo
avapévovtal  oamd TNV edapuoyn  HAG  OELPAG
SpaotnplotATWyY ylo TN S1800KAALO OXETIKA HE TOV KALPO
oto mAaiolo tng ekmaidevong STEM oe 8xpovouc LaBnteg
™¢ mpwtofabuiag ekmaidevonc; Ta anoteAéopata anod Thv
edpappoyn Nrav moAl evBappuvtika. Ta madla katadepav
Va XPNOLLOTIOL)COUV KL VO KATAVON 00UV TNV opoAoyia Twv
KOLPIKWV PaLVOUEVWY TIPOKELUEVOU va amodacioouv mwe
Ba  vtuBouv kol TL afecoudp OBa kKouBoaAnoouv.
Mapatipnoov Tov Kalpd, KpAatnoov opxeia pe T
Bepuokpacio Kol AN KALPLKA XAPAKTNPLOTIKA, ETEAEEQY
™V KOTAANAOTEPN OTOAN KOL QATEIKOVIOAV TO KOLPLKA
dawopeva ota oxedla touc. To Beebot-meteo cuvbualel
EKTIALOEVUTIK  POUTIOTIKN,  OMAO  TIPOYPUUUOTIOUO,
LETEWPOAOYLKOUC XAPTEC Kal TPOPBAsPN KOLPOU Kol ELOAYEL
o maldld otnv EMLOTNUOVIK MEBO0SO TNG «SOKWWAC Kot
AdBoug». Ta madld efolkewwbBnkav He TN XpPnon
METEWPOAOYLKWV XAPTWV KoL KALPWKWY CUUPBOAWY, evw oL
Suvapikol Ynolakol xapteg Ponbolv ta madd va

KOTAVONOOUV TNV €EEALEN TWV KALPLKWV OLVOUEVWV.

JKomoOg NG mopolooC SUTAWHATIKAG gpyaciag NAtov o
oxedlaopoe plag  Stadlktuokng  mAatdoppag  Tou

nieplAappave pLo oelpd amo SpaotnPLOTNTES TTOU IPOAyouV
e-STEEM: 3xe8laopog SLadIKTuaKwy
™ OSlepsuvnuiky pabnon ywa tn pabnon twv Puotkwv
poOnuatwyv Baclopévwv os
Eriotnuwv Kol areubuvotav og Habntég g MEUTTNG Kot
SlepeuvnTikn pabnon yla
€KTNg Tafng Ttou Snuotikol oyxoAsiou. H ekmalSeuTikn
S6aokalio ducIKWY EMLOTNUWY
npotacn He titho «e-STEEM» Baciotnke otic apyég tng

Sladktuakng pabnong (e-), tng exnaidevong STEM kot tTng

Puxaywywkng ekmaideuvong (E). Baolkdg otoxog Nrav n
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aflohoynon Tng emidpaocng aUTAC TNG EKMALSEUTIKNG
MPOTAONG OTa KIvNTpa TwV HABNTwv, TNV TOVWON TNG
TiponyoUUEVNG yvwong, tn SleukoAuvon g Labnolakng
Sladkaolag, tn CUCYXETLON TNG TOPAYOUEVNG YVWONG ME
KOATAOTACELS TNG KaBnuepwng {wNng Kol Tnv auvénon tng
mBavotntag o padning Boa avakaléosl mAnpodopleg

OXETIKA UE TO BEua.

MeAétn  twv  oAaywv  otnv

gmpavela tng ng He T XPNoN

JKOTOC TNG TapolooG SUTAWUATIKAG gpyaciag Atav n
Snuoupyla pag oAokANpWHEVNG SLEAKTIKNAG MPATACNC YL
TO ANMOTIKO ZXOAELO OXETIKA HE TIC OAAAYEC OTNV eMmLbAveLa
™m¢ ng, Bépa mou mneplapPavetal oto [Mpdypoppa
Snouvdwv tng Fewypadiag . To €vtovo evdladépov Twv
TadLwy ya to Stdotnua kat n B£a tng Mg, onwg daivetat
arntd PYnAd, Snuioupyel KotAMNAeg ouvbnkeg yla TV
EVOWHATWON TwV S0pudOopPLKWV EKOVWV 0T SL8aoKaAla
Slapopwv pabnuatwy. Ot dopudopLKEG ELKOVEG €ival o
KATAAANAOTEPOG TIOPOG, TIPOKELUEVOU VO OUTTELKOVLOTOUV
oAAayég tou cupBaivouv otnv emipavela g 'ng, oL omoieg
-0 TOAAEG TtepUTTWOELG- Sev yivovTal aviIAnMTEG amo To
€dadoc. Tautoxpova, o oxedlaopog tng SidaokaAiag
Baoiletal otig apxég tng ekmaideuong STEM: moAamAd
HOOAUATO EVOWHATWVOVTAL Ot Lo eviaia Stbaokalia.
EmumtAéov , n edoppoyn Tng SI8aKTIKNAC mpotaong £6wae T
Sduvatotnta afloAdynong Kal MPOCAPHOYNG, TIPOKELUEVOU
va BeAtiwBel. To evlladEpov TNC £peLVOC ETILKEVTPWONKE

KOLL OTN OTAON TWV EKMOLSEUTLKWV yLa TNV TPOTAcn auTH.

Sopudoplkwv ELKOVWV: Mua
npotacn SdaockaAiag ywa TV
npwtoPaduLa eknaidevon

Awdaokaia Kol €KPAOnonN

poOnUaTikwy otnv  mpwtofadula

eknaidevon oe meplBariov CSCL

Autl n epyooia Olepelvnoe edv n  SLETUOTNUOVIKN
npoogyylon Ba pmopolos va eival emwdeAng ywa

SdaokaAlo koL tn MABnon Ttwv Mabnpatikwv otnv
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HEOW ™ng SLETUOTNOVLKNG

npoogyylong (STEM)

Npwtofaduia eknaidesuon . IUYKEKpLUEVA, TO OEVAPLO
evopxnotpwbnke péow PBL (Problem Based Learning),
ouvbualovtdg to e tn otpatnywkn «6 Thinking Hats», ot
€va TeXVOAoylKA umootnpl{opevo mePLBAAAOV, OMwC TO
Edmodo. lNa tnv eniteuén tng SLEMLOTNOVIKNG TTPOCEYYLONG
dnuioupynBbnke éva pabnolakd oevdplo, OTo omolo
ETUXEPNONKE 0 ouvduOOHOG Twv MaBnuatikwv UE TO
padnua tng @uokng . MNa tnv umnootnplEn autol Tou
otoxou, mepimou 30 ekmMalSEUOUEVOL CUMUETEIXQV OTO
npoypappa €€ amootdosw eknaidevong. Ano ta Sedopéva
TIOU GUAAEXBNKAV TPOEKUE OTL N eKMOLEEVUTLKN TTaPEUPAON
KalL

ATOV  EMLTUXAC TIAPOUCLACTNKAY TIPOTACELS Yld

TIEPALTEPW EPELVA.

Epeuva 6pdong yla tn HeEAETN TNG
CUVEPYOTLKNG emiAuong
npoBAnudatwy otig MeptBaAAOVTIKEG
MeAéteg oTo ANUOTIKO IXOAElo KOTA
TN SLApPKELA EKTAKTNG £€ ATTOOTACEWG
navdnpuiog

S6aokaAioe  Adyw

CovID19

H ouvepyatikn emniAuvon mpoBAnudatwv (ZEM) sival pa ano
TIC BaOKEG BEELOTNTEG TTOU ATALTOVUVTOL OTNV €MoX Hag. H
TPEXOUOO £PEUVA ETIXELPEL v €VIOXUOEL TN CUVEPYATLKN
HABnon otnv €€ AMOOTACEWS EKMALOEUON KAALEPYWVTAG
oe€lotnteg ouvepyatikng emiluong mpoPAnuUdTwWY o€
HOONTEG TNG A" TAENG TOU dnpoTIKOU oxoAeiou oto mAaiolo
tou OlaBepatikol  padnpatog TG MepBaAAovTikig
Eknaideuong . Mo Toug okomoUg TNG EPEUVAG aVATTTUXONKE
pLo ekmaldeutiky mopéppacn Spaoctnplotitwy STEAM,
Baclopévn otn Mdabnon Bdaost MpoBAnpdtwy, n omola
okohouBel tTic Swbikaole¢  ZEM.  E€etalet TNV
gvaloOntomnoinon otn cuvepyatikn eniluon mpofAnUATWY
KOLL TAUTOXPOVA SLEPEUVA TIC OTAOELG TWV LOONTWY OXETIKA
LE TN ouvepyatikn nadnon oe dtadiktuakd meplBaliovra.
Auti n HeAETn otoxeVEL va evtoTmiosl TBavoU g MapAyoVTES
Tou ennpealouv tTn Xpnon tTwv de€lothtwy 2EN otn otdon

TWV HaBNTWV amévavtl oTn CUVEPYATLK pAbnon oto
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neplpdrlov tng mAatdpopuag WebEx Meetings mou
xpnowwomowibnke  yw  tnv  uvlomoinon tng.  Ta
OTTOTEAEOUATO, OTIWE TIPOEKU AV ATIO EPWTNHOTOAOYLA KOl
afloloynoelg, emiPeBatwvouv tn BeTIkn EMidpacn AUTAC TG
EKTIALOEVTIKAG EUMeLpiag otnv emiyvwon tng ZEM kot otnv
EUPAVION CUUTIEPLGOPWV KOWWVIKWY SeELOTATWY OTOUG
HaOnTEG ekeivn TNV emoxn. Tautdxpova, Ta EUPNUATA TNG
€peuvac dev €6el€av cuoy£Tion PETOEL TG emiyvwong Tng
JEM Kkal Twv OfTIKWV OTACEWV Twv HaBnTtwv, aAAd
mapatnNENONKe oNUAVTIK OETIKA OCUCYXETION UETOED TwV
BETIKWV OTACEWV KOl TWV SLOOTACEWYV TWV KOWWVIKWY
Se€lotAtwy ZEM (Zuppetoyn, Ouhia pe Mpoomtikn Kot

Kowvwvikn PUBuLoN).

H mapoloa epyacia TPOTElVEL HlA OEWPA TECCAPWV
gepyaotnpiwv yla padntég yupvaoiov mouv edpappolouv To
povtého  SudaokoAiag  STEM.  Me  adopunp v
Tipaypatonoinon METPNOEWV yla Sladopetika
atpoodalplkd PeyEDN, 0 EKTTALSEUTIKOG £XEL T SuvatotnTa
va ouvdudocel otolxeia amo SLadOpETIKA ETLOTNLOVLKA
nedla yla TNV €MiteVEn TWV EKMALSEVUTIKWY OTOXWV KOL Vo
AlaBepatikd poviého SdaokaAiog
ELOAYEL  €VAANOKTIKEG  TeEXVIKEG  OldackoAlag  otnv
STEM: XxeSloopdg Kal ovamtuén
ekmaldevtiky Sadikaoia. OL padntég Sieuplvouv TIG
EKTTALSEUTIKOU UALKOU HE Xpnon tng
6e€10TNTEC TOUC, OMOKTOUV VEEG YVWOELS, AVAKOAOUV TIOALEG
mAatdoppag Arduino.
Kal TI¢ epapuolouv otnv mpacn. Kotaoksualouv, KAvouv
LETPNOELC, €AEyYOUV Ta QMOTEALOpATO  Kal Alvouv
nipoBAfuata. Xpnowuomololv pabnuatikd (cuvaptrnoslc,
Swaypappata, kAm) yw vo oflomoljoouv  Ssdoutva
aLoONTAPWVY KOL VO T CUGXETIOOUV JLE TOV TIPOYPOULOTIOUO
NG ouoKeunG. Epxovtal oe emadn He alodnTRpeg Kol

NAEKTpOVIKA efaptripata, ypadouv kwdika, afloAoyouv
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o6edouéva  kal xpnowomowovv Tto loT vy va T

TIAPOUCLACOUV. AVamTUooouV EMOLBNOELS Kal oxnuati{ouv
OTAOEL 0 BEpota mou oXeTilovtol PE TNV TEXVOAOYLKNA
npo6odo, TNV KALpatiky aAhayn K.Am. H mAatdopua Arduino
XPNOlUomotinke yld TNV KOTOOKEUN

KoL Tov

TIPOYPAUUATIONO TNG CUCKEUNG.

Mpaktopeg Ttou  MeptPparlovrog
gvavtiov Z0yxpovwv Tepdtwv: Mua
Ekmatbevtiky MapépPfacn ywo tnv
Mpootaoia tou MNeptBAaAAovtog Ue TN
xpnon Unolakwv mavislwy  Kat
STEM  Education

yla  pabntég

SeutepoPabuLag eknaibeuong

Auth n epyaocia avallel tn Blopnxovia tng pabnong Ue
Baon to Ynodlako mawvidt kot tn cupBoAn Tng otnv

Npwtofadua Eknaideuon, OUYKEKPLUEVA otnv

NepBardoviiki Eknaidevon. Napouaotdlovtal PeEAETEC, oL
omoieg efet@louv TN Xpnon Tou malyvidiol Minecraft
Education Edition yla tnv eloaywyn Twv pabntwv oto STEM
Education kal to omoteAéopato OQUTWV Twv PeAstwv. H

EKTIALOEVTIK  TlapEéuPacn mapoucldletal péca  omod

ovOAUTIK Tapouciaon Twv Bnudatwv uAomoinong. Ta

amoteAéopata  and TG afloloynoslg  avaAvovtal,

kataypddovral Kal Tmapouctdlovtal. H mapouciaon

vloroleital péow Slaypaupdtwyv aAAd Kol «XapoKa-
EVIOXUTH YVWONG» OTOV OTOI0 ONUELWVOVTOL Ol CWOTEG
QTAVTAOELG, TIou Sivovtal amnod toug pabntég ava otadio. To
televtalo pPEpog TNG epyaociag adopd ta CUUMEPACUATA

mou  Swatunwbnkav  amd TG HUETPNOEL  TOU

Tipaypatonodnkav  Kal kataypadbnkav, Kkobwg Ko

okEPELC KoL LOEEG yLot UEANOVTIKEG EMEKTACELG QUTNG TNG

EKTIALSEVUTIKAG MapEpPaong.

Nivakag 2.2.3.5 MeTARMTUXLOKEG EPYACLeG OXETIKEG e To STEM, Etog 2022

TitAog

Z0vtopn nepinyn
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Green

To EpWTAMOTA AUTAG TNEG LEAETNG NTAV TA €ENC:

e MNoleg HaBnuaTIKEG SeELOTNTEC aAvaTTUOOOUV Ta TALSLA e

™ Sidaokalio STEM;

e MNola gival Ta oPEAN yla TIG LOONUATIKES SELOTNTEG TWV

natdlwy péow tng Stdéaokaiiog STEM;

H enidpaon Ttou STEM ota | Mpoteivetal éva povtéAo Si6aokaAiog Twv LAONHATIKWY O
pHabnuotikd  otnv  TpooxoAikr | mawdid mpooxoAkAg nAwkiag (4-6), cupuneptlapuBavopsvng
ekmaidevon ¢ eknaideuong STEM. To OUYKEKPLUEVO HOVIEAO
Si6aokaiiag £xel atoxo va d18aéel Toug aplBuouc 1-5 ota
matdld tou vnraywyegiou. O KUPLOG 0TOXOC ATAV TOCO N
avayvwplon aplBuwv 000 Kal n MoooTIKN avtiotoixion. H
SdaokaAio Baoiletal kupiwg o Spaotnplotnteg STEM kait
otnv avamtuén 6efloTNTWV TPOYPOUUATIOHNOU  POUITOT

Xpnolpomnolwvtag to Bee—Bot.

H mapoloa OSwotp) emblwkel vo SLEPEUVAOEL TIG
SuvVaTOTNTEG Yyl TIO  CUOCTNUATIKY  €dapuoyrn NG
eknaidevong STEM ota enayyeApatikd Avkeia . Mo
OUYKEKpLUEVA, €feTdlel moleg elval ol  amoapaitnteg
npolmnoBéoeLg, UALKOTEXVLK Kol emuopdwon
EKTIALOEUTIKWY,  TIPOKELMEVOU  va  OleUKOAUVBEL n
H peBodohoyia STEM otnv TeXVIKNA-
eknaidbevon STEM otoug Suadopoug Topel Tou
gnayyeApatikn eknaideuon
enayyeApatikol Aukeiou, poteivel alayEg TTou TIPEMEL va
yivouv ywa vo kataotel Suvaty n  ulomoilnon Tng,
napouctdlel  TO  gpyalsia  TOU  pmopouv  va
XPNOLUOTIOLi00UV Ol EKTIOLSEUTIKOL ylol va SnuLloupynote

poonuata STEM kabwg kot £va OAOKANPpwWUEVO OXESLO

poonuatog STEM.
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H mopouoa épeuva oToxeVeL va LEAETHOEL TNV EMiSpacn TNG
EKTIALOEUTIKAG POUMOTIKAG otnv EAAGSa. Ewdikotepa,
Slepeuvwvtal ol anmoPel;  Twv  evSoUMNPECLOKWV

EKTIOUSEVUTIKWY YLl TNV  EKMOLSEUTIKA)  POMIOTIKN.
Poumotikn Kol TEXVOAOYLEC
Evtonifovtat miBava {ntripata, avaykeg Kal pofAnuata, to
mAnpodoplwv otnv ekmaibevon:
omoia cUUPWVO HE TOUC EKTTALOEUTIKOUG TIPOKUTITOUV Qo
Aepegbvnon ™G otdong  Twv
NV €l00ywyn TG POUTOTIKNAG Kal TNG TTANPOdOPLKAG oTNV
EKTIALOEVUTIKWY  ylad TN Xpnon
ekmatdevutikn) dadikacia. Ta cupnmepacuata Unopolv va
KOLWVWVIKWV POUTOT 0TNV TAEN.
xpnotwgorotnBolv yla TtV TPOTOCH OTPOTNYLKWY Kol

pebodwy, Ye OTOXO TNV €vioyuon TNG EVOWHATWONG TNG
TANPOdOPIKAC KAl TNC POUMOTIKAG othn  SLOOKTIKNA

Swadkaoia.

Jtnv mapoloa épsuva SlepeuvnBnKav oL OTACELS KOl Ol
oVTANPELS TWV eKMOLSEUTIKWY OXETIKA pe Bfpata STEM,
KoBwg Kal oL Tpoémol epappoyng toug. Na T cuAloyn
dedopévwv Xpnoluomnotnonke E£PWTNUATOAOYLO,
Edapuoyn tng Si8aokaAiag STEAM | mpokelévou va eEeTAGTOUV oL AVTIANPELG KL OL TIPOAKTLKEC
otnv  EMASa: Awepetvnon twv | ¢  ekmaibevong  STEM  twv  evbolmnpecLlokwy
aVTIANPEWV TWV EKMTALSEUTIKWV EKTIALOEUTIKWY. Ta OMOTEAECHATO QUTAG TNG MEAETNG
amokAAUPav OTL Ol EKTTALSEUTIKOL YEVIKA SelXvouv BETIKEC
avtiAnyPeLg yla to STEAM, evw 6cov adopd tv edapuoyn
TOUG E£TULAEYOUV SLETILOTNUOVIKEG TIPOOEYYLOELS, WOTE VOl

EUMAEKOUV TTOAAG BEpaTo TUTOXPOVAL.

Jkomdg g mapovoog spyaociag sival n Slepelivnon tou
EtowuétnTa Exmadeutikwv
ETUMESOU ETOLUOTNTAG TWV EKTIALSEUTIKWY otnv EAAGSa, yia
MpwtopaduLag kat AsutepofaduLag
v edappoyn TNC ekmaidbeuong STEM. H é£peuva
Exnaidevong yla Edappuoyn
Tipaypatononke SladIKTUOKA HE TN Ouppetoxn 494
Apaotnplotitwy STEM: [vwoTikn
EKTIALOEVUTIKWY amd  OAn tnv  EANGda, avefaptitwg
KoL Zuvalodnuatikn Atdotaon
eldkotnTog. Ta eupnuata €6elEav OtL oL ekmatdeutikol
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€xouv BeTIkA otaon Kal elval adoolwuévol otny edopoyn
™G pabnong nou Baociletal oto STEM. Qotdoo, daivetal va
elval Alyotepo ocuvaloBnUATIKA TIPOETOLUOOUEVOL KAl OF
peyalo Babud viwBouv otL  bev  elval  apketa
anoteAeopatikol otn StdaokaAia authg tng peBodoAoyiag
otnv taén. EmutAov, ta Snuoypadikd XapoKTNPLOTIKA TWV
OUMMETEXOVTWY emtnpealouv o€ peyaho Pabuod tn otdon Kat

TNV €TOLUOTNTA TOUG amévavtt oto STEM.

AUEnon NG evepyoU OCUUUETOXNAC
TWV TSV TIPOOXOAKNG NALKLOG
OTO TIPOYPAUO CTIOUSWV HEOW TNG

npoogyylong ZTE(A)M

H £éudaon mou 866nke otnv avénon tou evdladEépovtog Kat
0TO KIVNTPO TNG EUMAOKN G TWV LaONTWV AmoTéAECE EVOuopa
ylo TN XPron Th¢ CUYKEKPLUEVNC HeBOSoU oTNV MPOoXOALKN
eknaideuon, yla va napatnpnBei avénon r oxL, otnv evepyod
CUHUETOXN TwV vnrloywyeiwv oto AvaAutiko Mpoypoppa

Smoudwv Tou Nnmoywyesiou. Ta pabApota Ttou

TIPOYPAUATOG onoudwv Tpomornotnkav n

ovtlkataotadnkav pe ox€dla pabnuatwyv mou Baacilovrtatl
oto STE(A)M yLa va evtomiotoUv oL SLapopEG 0T CUULETOXN

otnv  tafn. Ta amoteAéopara TNG €psuvag  NTav

KoBwg LoOTIUN

£VOAPPUVTIKA avénpévn N

umnipée
CUMMETOXN TwV padntwy, Xwpelig va mapouotaletal pelwon
NG OUMUETOXAC otn  pobnotwakn Swadikacio. Omnwg
nipogkug, n pebodoloyio STE(A)M eixe Betikny emidpaon
OTOUC ULKpOUG HaBnTéC Kol pmopel va oupPalel otnv
evBappuvon, TNV mapokivnon Kot TN CUMUETOXN TOUG OTO

KaOnuepwvo mpoypappa.

H otdon Ttou ekmoubeutikol

QIEVAVTL oto STEM otn

Seutepofabuia exnaideuon

O KUpPLOG OKOTOC QUTNG TNG MEAETNG ATAV va €EETAOCEL TO
EMIMESO TNG OTAONG TWV EKMOSEVUTIKWV SgutepOfadOpLog
eKnaidevong anévavtl otnv epoappoyn tou STEM otnv taén.

EmutAéov, avaokomnBnkav Ta €UPHHOTA TIPONYOUUEVWY
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OXETIKWV EPEUVNTIKWV LEAETWV TIPOKELUEVOU va fonBricouv
oTnV avdluon tng TpEXoucag HEAETNG. Ta amoteAéopota
€6ellav plo  blaitepa BeTikr] otaon amévavil otnv
ekmaibevon STEM. MapdAa auta, ot ekmatdeuTtikol paivetatl
va ovnouyxouv yla thv ebappoyn Tou mMAaloiov atnv Tagn,
Oeiyvovtag mpobupol va OCUUUETACXOUV OF OYXETLKA
OEUVAPLA. ZUVOALKA, TO EUPAMOTA QAUTAG TNG MEAETNG
ouvadouv Ue ta eupnuata tng Siebvoug BLBAloypadiag kot
OVOUEVETAL VOl EUALOONTOTIOLOOUV TIG APUOBLEC UTINPEDILEG

Tou Yrnoupyeiou Mawdeiag kot OpNOKEUUATWV.

H mopouoo SUTAWLATIKA epyocia HEAETA TOV AVTIKTUTIO TWV
Unolokwy edappoywv os 2 Poolkoug Topeig, TNV

outoavtiAnyn Tou TEPLEXOUEVOU TWV ¢OLTNTWV OTOUG
O poloc Twv Ynodlakwv edboappoywv
Topelg TNG EmotnuNg, tng Texvoloyiog, TNG MnYavikng Kot
0T YVWON TOU TIEPLEXOUEVOU TWV
Twv Mabnuatikwy, KaBwg Kal TNV EUMLOTOCUVN TOUG WG
padntwy mou avtlhapfavovral tov
TPOG TNV OMAOXOANOCLUOTNTA TOUG. Ta KUPLA AMOTEAECATA
gqUTo TOUG ané  TuAuata
Selyvouv OTL oL paBntég Bewpouv OtL n xpnon Pndlakwv
Eruotnuwy, Texvoloylag,
edapuoywv lval ONUAVTIKA OTOV TOUEN OTIOUSWV TOUG Kall
Mnxavikwv kot MaBnuatikwy
EMNPEAleL TNV TOLOTNTA TWV YVWOEWV TOUC. EmumAéov,
(STEM) kat tng automnenoibnong yla
Bewpolv OTL avanmTtUoo0oUV TLG TIPAKTLIKEG TOUG SEELOTNTEG,
TNV anaoxoAnon
EVW TILOTEVOULV €Tiong OTL N yvwon Pndlakwv epaproywv

Toug Olvel Tmeplooldtepsg  eukalpleg  epyaociag Kot

oautonemnoibnon.

JkomdG¢ auTAG TtNg MeAétng nAtov vo  avadeifel Tt

SNULOUPYLKOTNTA TWV TOLSLWV TN TTPWTNG OXOALKAC NALKLOC
H dnuloupylkn okéPn tTwv maldlwv
Héow Twv Opactnpotitwv STEAM kol Tnwg ot
NG MPWTNG OXOAKNG NALKiag, péoa
Spaoctnpotnte¢ Héow TnG  peBoboloylag STEAM
ano Spaoctnplotnteg STEAM
ENMNPEAIOUV TN SNULOUPYLKOTNTA TWV TtaldLwv. Ta padnuota

Tlou TtapakoAouBnoav fTav vamaywyeio, AB kat kupiwg I
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Snuotikol . Eldikol otoxol Ntav va efetaotel o TPOMoG Ue
Tov omoio oL ouadeg aAAnAemibpovoav Kal avtaAAafav
anoPelg petafy toug. MapdAAnla SiepeuvnBnke o polog
Tou ekmaldeutikol otnv ekmowdeutikn Sladikaoia. e
MULKPOTEPOUC MOBNTEC (OMwG TO vnrlaywyeio) av kat ta
malbla €xouv SnULOUPYIKEG LOEEC 0 auT TNV NAlkia, TO
pabnua ntav kaBodnyolUpevo kol £Tol 8ev  UTHPXE
duvatotnTa ylo VEEG LO£eG amo To TALSLA. TN CUVEXELQ, N
£pEuUva TPOTOTIOLBNKE Kal apakoAouBnoav mepLocOTEPQ
ovolta padnuata os peyaAUTePeG nALkieg (A, B' & I taén
dnuotikou). Ta amoteAéopata £6slav OTL Ta TALSLA
Selyvouv TN ONUIOUPYIKOTNTA TOUG HECA AMO TN

Snuoupyikn eniluon mpofAnUATWY.

AUTN n LeTATUXLOKNA SLaTpLBr MpayaTEUETAL T XPrON ToU
Arduino  Microcontroller w¢ epyaleiov  padnong
TIPOYPAUUATIONOU oTh Anpotikr Eknaidsuon we pépog tou
pabnuatog MAnpodopikng. Ma To OKOMO QUTO €XOouv
onuoupynBel O6éka TPOYPAUUATIOTIKEG SpaoTNPLOTNTEC
O kpoegheykti¢ Arduino  w¢ | Baolopéveg oto Arduino UNO. Auto Sivel tnv wbnon kaltnv
epyodelo  ekpabnong mpoypap- | katevBuvon o EKMALOEUTIKOUG TOU OV €Xouv
MOTIOMOU  oTnv  TpWTORAOULA | TPONYOUUEVN EVAOXOANGN LE TNV EKTIOLSEUTLKY) POUTTOTIKNA
ekmaidevon Kot tnv  mAlatdoppo  Arduino. Emiong, ywa  tov
mipoypappatiopd tng mAatdpopupag mapouctalel  éva
AOYLOULKO Ttou Sev €xeL XpnotponolnBel eup£wg KalL To omoio
puropel  va  xpnotwpomown®el  yia  AMeg  SnuodlAeig
TAQTPOPUEG  POUMOTIKAC  Slatnpwvtag  £T0L Lo

EKTIALOEUTIKA CUVEXELX YLOL TOUC paBnTEC.
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Atloroinon tou Awadilktiou Twv

MNpaypatwy (loT) yla tn SnpLoupykn

H mapoloa epyacia mpotelvel tn xprion tou loT otnv
eknaidevon STEM yla pabntég Twv TeEAevTaiwv TafEwv ToUu
AnpotikoU  IXoAeiou pe  KATGAANAsg  edapuoyEG
TIPOCOPUOCHUEVEGC OTNV NALKIOL KOL TIG LKAVOTNTEC TWV
mapouctalet OVOAUTLKA

pabntwv. H gpyaoia

XOPOKTNPLOTIKEC  €POpPUOYEG,  YVWPLUEG amd  Tnv
KoBnuepvotnTa, Mou Ba LU COUV EYKaLPO TOUG LaBNTEC o€
€va meptBaiAov mou aAAGZeL TTOAU ypryopa, OTOV KOGLLO TOU
Awadiktuou Twv Mpayudtwv. Eival edpapuoyEg oto Arduino
Uno, oL omoieg eMKOWVWVOUV 0.0UPLOTO, XPNOLLOTIOLWVTAG
povadeg Bluetooth, pe smartphone amndé ta onoia pnopoUpe

va eAéyéoupe TIg Stadopec Asttoupyiec.

ekmaidevon

IxedLaopOg Kl YAomoinon
ALETIOTNUOVIKWY  ApaoTnpLOTATWY
Awdaokahiag: a§lomoinon
npooeyyicewv  STEM vy 10

S16aoKaAio Tou TpoypaAPUATIOHOU

oTh OXOALKN povada

H mopovoa petamtuylaky Swotplpy moapouctdlel v

vlomoinon  EMTA  €PYAOTNPLOKWY  KUKAWV  €VOG
TIPOYPAUUATOG SEELOTHTWY E ATIWTEPO OTOXO TNV ATIOKTNON
Baowkwv S§lLOTATWY TPOYPAMUATIOHOU HE TOLYVIWSN
TPOMO péoa amd To MEPLBAAAOV OTTIKOU TPOYPAUUATICUOU
Scratch, yla pa@ntég Auvkeiov , pe Baon tn pebodoloyia
STEM. AepeuvnBnkav dUo atoveg evdladEpoviog, MPWIoV
€AV TO TIPOYPAMUATLOTIKO TteplBdAlov Tou Scratch, pe pia
npoogyylon STEM, Slapopdwvel TIG OTAOELS, TIG EVEPYELEG
Kal TI¢ a€leg Twv padntwy, KAAALEPYWVTAG TAUTOXPOVA TLG
pobnolakég 6efldtnteg tou 21lou awwva f tou 4C
(6nuloupylkOTNTO,  EMIKOWVWVIA, OCUVEPYAOLA,  KPLTIKN
okéPn). Kol Katd OUVETELA €AV O OXESLHOMOG KOL N
ulormoinon evog mpoypappatog STEM yia motdid Aukeiou
amoteAel emloyn  ywa KaAALEpyeLa

KaTtdAAnAn mv

detlotntwy T(POYPOAUHUATIOMOU, (novtelomoinong/
TipocouoiwoNng) Kol UTIOAOYLOTIKAG OKEWYNG, TIPOCEYYLONG

Baocwkwv oapxwv MPoypapupaTIopol PECO OO TO OTTIKO
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nieplPaAov Scratch. Ta pabnolakd opéAn Twv padntwv anod
To UAomoloUpevo oxnua ekmaibevong STEM, nAtav:
evBouolaopog, mpotaon  AUCEwWV O TPAYHOTIKA
nipoBAAaTa, EVOOXOANCNH HE TIPOCOUOLWOEL/SnuLoupyia

TLALXVLOLWY, EPEVVNTIKO TIVEU LA KAl OLKOSOUNON yVWong.

Nivakag 2.2.3.6 IXETIKEG LETAMTUXLAKEG StatpiBég STEM, ‘Etog 2023

Tithog ZUvtoun nepiAnn

H epyaoia autr cuvtayxbnke oto MAALOL0 TN AMOTUNWONG TNG
enidpaong t¢ Sbaokaliag STEM kal tng emidpaocng tng
televtalag otn  Snuloupyio  paBnudtwv  yia  padntég
yupvaociov otnv EANGSa. H pelétn mepintwong adopovoe 1o
padnua te ¢uowkng . H Puwpotiki Kol SlEPELVNTIKA
MpoocouoLlwHEévn HAsktpovikn | mpoo£yyLlon TG yvwaong Le T xpnon Yndlakwv TexVoAoyLKwy
Mabnon otn AeutepoBabuia | mpoidviwy daivetal va Bonba toug Habntég va eumAakolv
Exnaidevon EVEPYQA KaL HE HeyaAUTEPN TtpoBupnia ot SpaoctnpldTNTEC Tou
AapBavouv xwpo otnv TAEN KOl €TOL VO KATOKTAOOUV TILO
OTTOTEAECUATIKA TOUG YVWOTIKOUG OTOXOUG TOou MaBruatod.
Emiong, n oMnAsmibpoon twv pobntwv, oto mAaiclo NG
Juvepyatikng Mabnong, daivetal va Snuloupysi katdAAnAeg

OUVONKEC yLa TNV AVATTTUEN TWV KOWWVIKWY S£ELOTATWY TOUG.

OL 5160KTOpLKEG SLatpLPec e€etdlovtal ylo Thv 8La xpovikn mepiodo. EpsuviOnkav ta Avolytd
Apyxeia kat to EOvikd Apyeio Adaktopikwy AltatpiBwy (didaktorika.gr). To EBvikd Apxeio ALSaKTOPLKWV
AatplBwv cuykevtpwvel, os Pnolakr popdn, ddaktopikéc SlatplBEg mou amoveépovtal and Avwrata
Exnawdevtika 16pupata (AEl) tng EAAASac kaBwg kot AdakToplkeg AlatpLBEC. SlatpLBEC mou anovepovTal
og EAAnveg umotpodoug amno Eéva AEl kal riotomolouvtat amno 1o EAANViko EBviko Kévtpo Akadnuaikng
Avayvwplong kat MAnpodoépnong.
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GUVOTTTLKA [IE XPOVOAOYLKN OELPA O0ToUG Tivakeg 2.2.3.7 — 2.2..311.

Nivakag 2.2.3.7 Ixetikég Aldaktopkeg AlatpLBég STEM, Etog 2019

TitAog

Z0vtopn nepiAnyn

AeflOTNTEG  EKMALSEVTIKWY  OTNV
QVATTUEN OeVapPiWVY EKTILOEUTIKAG
POUMOTIKAG:  Olepelivnon Kot
oXeOLOOMOC KaTdAAnAou TmAaloiou

TpOETOLAC(0G EKMTOLSEUTIKWVY

H mapoloa SUTAWMOTIKY epyacia emixelpel va evtdagel tnv
Exmawdevtikny Poumotikr (EE) oto mpdypoppa ormoudwv tou
TuAUaTog ANUOTLKAG Exnaideuong (Empopdwon
Exkmaldevtikwy  ywa  tnv  MNpwtoBabuia  Ekmaidevon).
Mapouotalel pwa  Siepelvnon Twv  SuvATOTATWY TOU
npoodépel n EMN otov emavanpooavatoAlopd tng Bactkig
Kataptiong  otnv  Ekmaidsuon  ylwo  HeAAOVTLIKOUC
€KTOLOEVTIKOUC, UE GTOXO TNV TOpaywyr SL80KTIKOU UALKOU
KOl TNV EVOWUATWON TOU oTNV KaBnueptvr) SI6aKTIKA Tpaln,
Héow NG Snuioupyiag SLSAKTIKWY oevapiwv. ITOXOC TNG
£€pEUVOG €lval N QMOCUVAPHOAOYNON TwV TUNUATWY TOU
ouvBEtouv tn pabnotakn dtadkaoia pe tn xprion tou ER kot
0 EVIOTUOMOG EKEVWV TWV OTOLXElwV TIOU emnpealouv ta
pHabnolakd amoteAéopata, OMwWE T KivnTpa, oL oTtoXol, N
xpnotwkotnta, n  Swoxeipton  UAWoU, oL SuokoAieg
TIPOCOPUOCTIKOTNTAG KAL TTAPAYOVTEC TIOU OL 18LoL oL poLTNTEC
Bswpolv onuavtikoug. Ol ocuppetéyovteg £pabav  va
oxedLalouv, va KOTOOKEUA{OUV Kal va TPOypappati{ouv
POUTTOTIKA TEXVOUPYNUATA aKOAOUBWVTAG T APXEG TNG
UNXaVLKAG Kol Tépaocav amd to "learning ER" oto "teaching
with ER" pe Baon to mAaioto tng TexvoAoylkng Matdaywylkng
M'vwong Neplexopévou (TPACK). H kUpla cuvelodopd autig
NG £€peuvaG NTAV N TPOCAPMOYN KAl TPOCAPHOYH €VOC

pabnuato¢ ER yla tnv mpostolpacia Twv HEAAOVTLKWV
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EKTALSEVUTIKWY KAl TNV KOAUPN Twv avoykwv Tou
TPOYPAUUATOC Oomoudwv TNG Tpwrtofabulag skmaibeuong,
péow  Puwpatikwy  Stadlkaowwyv  pabnong  emiluong
npoPAnuatwy. H pebodoloyia mou emAEXONKeE WG n MAEov
KataAAnAn ntav n Epeuva Apaong. AR), kaBwg n dtadikaoia
Sle€aywyng NG otoxeUeL tautdxpova otnv aAAayn Kal
BeAtiwon  tng¢  ekmadeutikng  Sladikaciag HEOW
gnavalappavopevwy mapeufacewv kol epapuoletol edw
Kal €EL ouvexn Xpovia. AUTH N EUTIELPLKN €PEUVO APXLOE VA
evTtomilel HeETABANTEG KAl TOPAYOVTEG TTIOU OXETL{OVTAL LIE TN
S16aokalio Tou ER og peANOVTIKOUG SACKAAOUG. INUOVTLKEG
eMelelg evroniotnkav otnv Kwdkomoinon kot tn Mnxovikn,
KaBw¢ KoL OTo yevikd Emotnuovikd kat TexvoAoylko
Mpoppatiopd (STL), kaAUmTovtag aduvapieg ota SakTikda
pHaBnuata mou oxetilovral Pe to UALKA. Ta amoTteAéopATA TNG
gpeuvag £6elkav OtTL oL pelhovtikol SdackoAoL He TNV
KaTAANAN mpostowlaoio elval o Béon va avomtuéouv
SL80KTIKA oevapla, e161KA o€ Emtotiun Kot Ma@npatikd . Ot
napepBaocelg amokdAudav OTL N XPHON TPOKTKWY 08wV
Habnong pe ER eixe pia Betikn) aAldayn otn otdon amévavtl
oTNV TEXVOAOYLA KaL AUENHEVN QUTOEKTINGN YLAL TN XPHON TNG
otn dtdackahia. OL CUUUETEXOVTEG 0loBAvoVTaL TILO Kavol va
«Alddaokouv pe ER» péow tng xpriong, tng Snpoupylog kattng
ETIEKTOONC TWV OEVAPLWY TOU TPOYPAHATOC oTtoudwy Tou ER
Kot Alyotepo tou «Teaching ER» pe tov $pOPo TwV TEXVIKWVY
npoBAnUATwY Kot tou Ypovou ulomoinong. To SLOAKTIKA
osvdpla otOXeuvov otnv evioxuon TNg HAOnong, Ttou
TIELPOUOTIONOU KOL TWV SLETILOTNUOVIKWY TIPOCEYYICEWV KOt
XPNOLUOTIOiNCaY TO POUMOT WC &va HAYEUTIKO epyaldeio
HAabnong pe matyvidlapiko poho. H dlatplpn eotidlel otnv

anoteAeopatiky avadidataén tng ddaktikng dladkaoiag. n
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oAAnlouyio Twv Sidaktikwy Bepdtwy Kal n dtoxeiplon tng
Slapkelag tng ddaktikng tdkng, aflomowwvrtag to ER kat
OTOXEVUEL Of MlO  «OTMOTEASOUOTIKA TAgn». Amaitel
OAOKANPWUEVN TPOETOOCIO QMO TOUC HEAAOVTIKOUG
EKTIALSEUTIKOUG, LOLOLTEPA UE TNV EVOWUATWON BLWHATIKWY
SpaotnpotAitwv MY oto mpoypaupa omoudbwv. TEAOG,
avayvwpilel Tn onuacia Tng mMPoamaltoVUEVNG yVWong oTo
STEM, mpokelpévou va StapopdwOel pLa EMIOTNUOVIKN Kall

TEXVOAOYLKN KOUATOUpPA.

Nivakag 2.2.3.8 IXeTIKEG AbakToplkéG AtatpLBEg STEM, ‘Etog 2020

TitAog Z0vtopn nepiAnyn

H mapaywyn Pndlakol TEPLEXOUEVOU yLla EKTTALOEUTIKOUE OKOTIOUG
gival pa taon mou epapuoleTal 0To EKMALSEUTIKO cUOTNUA TTOAMWY
XWPWV OTLG UEPEG pag. O kKwvnuatoypadog, n bndakn adrynon, ta
KOMLKG, TO KoUpeva oOxESL, ta oofapd mawxvidla, oL TEXVLKEG
ELKOVLKNG KA EMOUENUEVNC TIPAYUATIKOTNTAS Kot To STEM/STEAM eivat
Kwnuatoypadikn téXvN | TeEXVIKES (1 TEXVEG, LEPIKEG TG AUTEG) TIOU XpNnoLoTolouvTal Aén otnv
KOL TEXVIKN WHéoa armo | ekmaibeuon. MoAAEG Ao AUTEC TIG TEXVEG/TEXVLKEC, WG CUOTATIKA f/Kal
EIKOVIKA  TEPLBAAAOVTO | CUUMANPWUOTIKA OTOLXELQ, OAOKANPWVOVTOL LE TNV TEXVIKA machinima,
pabnonc: niepintwon | pla uBpLdikn popdn mou amoteel SnuodAn mepintwon dnuloupyiog
machinima o010 €AANVIKO | Kal KATAVAAWGCNG EKTIALSEUTIKOU TIEPLEXOUEVOU OE EPEVVNTLKO eminedo
ekmaLSeuTIKO cloThHA Ta TeEAeuTaia XPOVLIA, TIPOCUPUOCHUEVO OTLG QMALTHOELS TOU VEQ YEVLA
poOntwv tng YndLakng emoxng, oUWV e TIG BACLKES KATELOUVOELG
tou Notdaywykol Ivotitoutou Kol tou Yrmoupyeiou Mawdeiog. Me
ekteveic BLBAoypadikég avadopeg avalntnOnkav oL CUCXETIOMOL Tou
Kwnuatoypddou Kal tng Kwvnuatoypadikng matdeiag pe tn ouyxpovn

eknaidevon. Zto mAaiolo TG mapoucag epyaciog mpaypatono)nke
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£peuva e eTikevtpo To machinima kol Tthv eLcoywyr Tou oTto eAANVLKO
EKTIALOEUTIKO OUOTNUA KOl TILO OUYKEKPLUEVA OTNV TpwTtoRabuLa
eknaidevon. OL pikpol padntég Npbav oe emadn pe TIg dSuvatdTNTEC
EVOG €LKOVIKOU TtEPLBAANOVTOG Kal €KTIOULOEUTNKOV CE TEXVLKEG TIOU
oxetilovral pe TNV Kwwnuatoypadkr eknaidevuon . Itn cuveéxela, pall
ME EKMALSEUTIKOUG KOl €EWTEPLKOUG TOPOTNPNTEG, CUMMETEIXOV OF
£€peuva, pall pe ouvevtelEeLg Kal mapatnpnoeLg, Stapopdwvovtag Eva
TAQLOLO QTOTIUNONG JLE TTOCOTLKEC KOlL TTIOLOTLKEG eBOSouG. EpguvnTika
6ebopéva TOU TIpoEpXovTal amd TNV TEWPAUATIK edapuoyn Tng
TEXVIKAG Tou UBpLdIkol GIAL machinima oe pabntég evog tumikou
eAANVIKOU SnNUoTIKOU oxoAeiou propolv va teBolv we adetnpla ya
oulntnon tng edappoyng tou machinima oto oXOAWKO TPOYpOUUA

omoubwv oe S1adPopa EKMALSEUTIKA AVTIKELEVAL.

Nivakag 2.2.3.9 Ixetikég Adaktoplkég AtatpiBég STEM, Etog 2021

TitAog Zovtopn nepiAnyn

To avtikeipevo NG mapoloag SUTAWHATIKAG gpyaciag adopoloe Tn
Xpnon oofopwv MOXVISWV OTOV TOUEN TNG  TOALTLOTIKAG
KANPOVOULAG. JUYKEKPLUEVO, TO PBaCLKO TOU QVTIKElPEVO ATav n

Snutoupyia kot n afloAoynon evog cuAdoyikol matxvidiol Bacilopévou
H mawvidapikn  Slo-
otnv adnynon, To omolo HMopel va EMIKOWWVACEL TOALTLOTLKO
Spaoctik adnynon wg
TIEPLEXOUEVO, OF TUTIIKA KOl N TUTILKGA €KMALSEUTIKA TieplBAAAovTa.
uEBobdog petadoong
ApxLKa, opilovtal oL €vvoleg Tou Talyvidlol Kal Twv moyviSLwy, mou
TIOALTLOTIKOU

omoteAoUV TTPWTAPXLIKEG EVVOLEG O auTh TN SLatplpr. ITn CUVEXELQ,
TLEPLEXOUEVOU
napouctalovtal oL TPEXOUOEC TIPOOEYYIOELC TIOU EVOWHATWVOUV
malxvidla pe pabnotakol¢ okomous. H ebapoyr Toug OToV TOUED TNG
TIOALTIOTIKAG  kKAnpovouldg €xel  efetaotel oe  PiPAloypadikeg

QVAOKOTINOELS Ttou Tponynénkav tng Siatplpng. Qotdoo, ywa tnv
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KOAUTEPN Katavonon Tng AEltoupylog Twv TaXVIBLWY OXETIKA e
TIOALTIOTIKOUG ~ XWPOUC,  TIPOYHOATONMOLNONKE Ml CUCTNUOTLKA
BLBALoypadIkr ovaoKOTNG, LUE EMIKEVTPO QUTH TN OTEVOTEPN TIEPLOXN).
H avaokomnon OSlepelvnos: o) mwg SlapopeTikd €(6n mayviSiwy
XELpL{ovTal To TOALTIOTIKO EPLEXOUEVO, B) TN oX€on LETAEL TayviSLou,
g€epelivnong kat adrynong, y) To mAaiolo xpriong Twvy matxvidiwy, 8) Tig
KOWWVIKEC OYEOEL( TIOU EVEPYOTIOLOUV KAl €) Ta avodpepOUeva
anoteAéopatd Toug. Eva  oupmépacpa  Tng TpoavadepBeicag
avaoKomnaong Atav otL n adrynon xpnollonoleital os malyvidia mou
adpopoUV TTOALTLOTIKOUG XWPOoUuc, aAAA cuxva o amAn popdn. H xprnon
evog oxeblaopol Paoclopévou oe adnynon ylo EKMTALSEUTIKOUG
OKOTIOUC UTtooTnplletal omd apketoUC €PeuvnTEG, WOTOCO Ta
OMOTEAEOHATO OXETIKA LE TNV QAMOTEAECUOTIKOTNTA QUTAG TNC
TPOOEYYLONG elvol avTlDATIKA KOl QTLTOUVIOL QKOUN TEPOLTEPW
EUMELPIKA Sebopéva. EmmAéoy, pla cuvduacopévn xprion ouvepyaoiag
KOl aVTOYWwVLIoHoU BpEBnke povo oe Aiya moatyvidia mou Baoilovral ot
tomoBeoia, Pl mapatipnon mou evBuYpAPUIlETAL UE TOUG EPEUVNTEG
mou umnodelkvUouv autnv tnv éAAeuwpn Kot umootnpilouv autnv tnv
TMPOCEYYLoN yla padnolakoug okomou¢. Me Bdon TG mapamavw
TIAPATNPOELG, O EMOUEVOC OTOXOG TNG SLatplprg Atav o oxeSLaouog
Tou matyvidlou mou PBaociletal otnv wotopia Tracers of the Past. Autd
Baoiletal TNV EVOWHUATWON ETULOTNMOVLKWY TIANPODOPLWV —OXETIKA
ME TNV UAWKA/AUAN TIOATIOTIKA KANPOVOWLA Kol TNV Lotoplia— o€
davrtaotikée adnynoelg, oflomolwvtag EeMUTALOV TNV €vOOyevn
cuvepyooia Kal ToV ovTaywviopo. O oxedlaopog ebpopUOoTNKE apXLKA
w¢ erutpanello malyvibt oe XapTl Kol oTn cuveXela w¢ SLadpaocTiko
malxvidt ¢avracioc. To teAeutalo avamtuxbnke pe To epyaleio
ouyypadng Twine Kal XpnoLomoLel XapaktnploTikd Twv Classroom
Multiplayer Presential Games, éva povtéAo Tou Xpnotpomolndnke
T(PONYOUUEVWC O€ TtaLXvidla mou acyoAouvtal pe B€pata STEM. Kat ot

600 ekbooel Tou malvdlol aflohoynBbnkav, o6cov adopd TN
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Suvatotnta matyvidloy, Ta pobnaolakd amoteAéoparta, tnv andAauon,
™ Ofopeucn Kal TNV KOWwvVLKA oAAnAemidpoaon, pe €dnpoug Kai
€VAALKEG OUMHETEXOVIEG OE TUTILKA KOL HMN TUTIKA EKTMOLSEUTIKA
mepLBAAAOVTA, UETA amO OXESLOOUO TOAAOTMAWV TEPUMTTWOEWV. H
aflohoynon mepleAapBave apxikd ol SLEPEUVNTIKA HEAETN UE
pebodoloyla TOLOTIKNG €PEUVOC KOL OTN CUVEXELA L0 KUPLOL LEAETN UE
MLKTH epeuvnTKA peBodoAoyia. Mépa amod ta EMEPOUG ATIOTEAECATA
TWV TopeUPAcEwV Kot HE T SUO €kdOOELC TOU TaLXVLISLOU,
EMXELPNONKE pla ouvoAlky oulntnon OAwv Ttwv Slefayopevwv
napepBaoewv. Autd emiBeBaiwoayv tn SuvaTOTNTA AVATIOPAYWYNC TOU
avaloylkoU kat tng Ynolakng ulomoinong tou oxediou kol TIG
SuvaToTNTEG Tou va TpoodEpel amolauon evw SLEUKOAUVEL TN
ocuvepyooia kot tn Stopdyxn HETAly Twv CUPTKTWY. EmumAéov, Ta
anoteAéopata Twy TapepBdcswv pnopolv va Bewpnboulv BeTikd ot
oxéon pe ™ SuvatdtnTta tou Tavidlol va TipoodEpel HaBnoLOKA
odEAN Kol KUuplwg va TMOPOKLWVAOCEL TOUC CUMUETEXOVIEG TPOC TO

TIOALTLOTIKO TOU TIEPLEXOUEVO KOL VAL EVIOXUOEL TN GUUETOX.

Enauénuévn TpaypLa-
TIKOTNTA  OTn  Agutepo-
BaBuia Exmaideuon otov
TopEa Tou STEM: pelétn
nepintwong pe Saoka-
Aoug Kumpo

EAAGSa

(013 KoL

AuTA N HEAETN €lxe WG OTOXO VO OVTLUETWITIOEL 0 KATOLo Babuo to
Xaopa Hetagl tng StdaokaAiog Twv KAAdwv mou oxetilovtal e to STEM
otnv Katwtepn AsutepoBabuia Ekmaibeuon kal Twv SeflotnTwy TOU
21lou awva TOU aAmalTtouvVIalL omd Toug Habntég, ywa  va
OVTLUETWITIOOUV KATAOTAOELG TNG TPAYUOTIKNG {WwNG OTLG LEAAOVTLKEC
Toug omoudéc Kkal otadlodpopieg mou oxetilovtat pe to STEM.
AkolouBwvtag TNV avaykn yla «EEumvn ekmaibsvon», n Emoauvénuévn
MpaypotikotnTa €xel evowpatwOdel otnv Katwtepn Asutepofabula
Exnaidevon amnod kobnyntég padnudtwy mou oxetilovtal pe to STEM
oTo TAaiolo plog PeNETNG Tepimtwong pe SU0 MEPUTTWOELS, €va
Snuooto oxoAeio otnv Kumpo kat éva LoLwTLko oxoAeio otnv EAAGSa, yia
Slepelivnon TOV AVTIKTUTIO OTOUG EUTIAEKOLEVOUG EKTTOLOEUTIKOUC

KoBw¢ Kal oToug Habntég toug. Auto to Ph.D. H dlatplpr mapéxel to
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mAalolo pLloG eUTEPIKAG €peuvag, amodidovtag plo Bewpntiki
KaTavonon twv culntolpevwy Tediwv Tou pUnmopel va amoteAéoel
Bdon yla peAhovtikn gpyaocia. O gpeuvnTIKOG OKOTOG SlepeuvaATal o€
Babog péow Mg HEAETNG TepimTwong HUE TIOAOTAEG €VOTNTEG
avaluong mou opilovtat wg «The Case Study of Eunelpia
Exnawdeutikwy Asutepofaduiag Exnaideuong and Kompo kot EAAGSa
£€xovtog TmapakoAouBnosl mpoypapua EmayyeApatikng Avamtuéng
Ekmatdevutikwy (TPD) yia tnv Emauénuévn MpoypatikotnTta otnv
ekmaidevon STEM». Autr n HEAETN TEPIMTWONG AMOTEAE(TOL QMO pLa
OUGTNULKN TIPOCEYYLON, CUUTIEPIAOUBOVOLEVOU EVOG UIKPOU aplBuoul
TEPUTTWOEWY TIoU opilovtol OTO TPOYUATIKO Toug TeplBallov,
TAPEXOVTAC Katavonon oe Kamowo Pabud Tou OvTKTUTOU TNG
edappoyng AR otnv Kotwtepn Asutepofabulo Ekmaidevon otoug
SaokaAou¢ padnudtwy nou oxetilovral pe to STEM Kal 6Toug HabnTeg
TouG. TOOO TOOOTIKA OCO Kol TOLOTIKA Oebopéva cUANEXBNnKav,
ovaAluBnkav Kol Tplywvorolnbnkav péow  epwTnUoToAoyiwv/
autoavopopwy,  OUVEVTEUEEWV,  QVETIONUWY  KOL  QVOLXTWV
oulntoswy, Topotnpnocwy, gyypadwv Bivteo (omou/émou eivatl
Suvatov) kal pocBetwy SeSopévwy SaokaAwv-pabntwy (T.y. Hadnua
oxé6la, PUAa epyaociag, emtevyparta). Eikool entd (27) ddokahol
gxouv ekmowdeutel, amoé tou¢ omoioug mévtre (5) Séxtnkav va
napakoAouBnBouv Katd TV UAomoinon MoPeUPACEWV [E UTIOCTAPLEN
AR oOTIG TAEElC TOUG Kal ekatov eBdoupnvia evwéa (179) pabntég,
napakolovBOnaoav Tig untootnpllopeveg mopspupaocelg AR. Méoa amod tn
oulNTNoN KoL TNV EPUNVELD TWV MEPLUTTWOEWV TIOU TtepLypadovtal, ot
gumAekopevol ekmotdeutikol Slepeuvwvtal wg mpog: (i) Tto eminedo
arnodoxn¢ tng texvoloyiag (AR) kat (i) TIC EKTTALSEUTIKEG TTPOCEYYIOELC
TOUG TIPOCOPHOCHEVEG YLO VOL EVOWLLOTWOOUV TO AR o€ pabriuota mou
oxetilovtal pe to STEM. Tautoxpova, Slepeuvdtal n enidpacn Twv
EKTIALSEUTIKWY TIpooeyyloewv Twv daokaAwyv ou untootnpilovtal ano

Vv AR ota padnuotd toug mou oxetilovral pe to STEM otig 8e€10TNTEG
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Kat ta Kivntpa Twv padntwv toug otov 210 awwva TPog TNV
ekmaldeuTik Sladikaoia. Ta CUUMEPACUATO QUTAC TNG SLaTpLPng
Selyvouv OtL n edappoyn edappoywv AR oe nedia STEM téco amo
eKTOLOEVUTIKOUG 000 KoL amo pabntég daivetal va eival €mi tou
TOPOVTOG €LKTH UTIO OUYKEKPLUEVEC OUVONKeG. EmumA€ov, UTIAPYEL
QVAYKN ylo GUVEXN Kol SOUNMEVN KATAPTION TWV EKMALOEUTIKWY OF
avaduoOueveg Texvoloyieg, Omwe N AR, CUVOSEUOUEVN ATO KOLVOTOUES
eKTOLOEVTIKEG Tipooeyyloelc. Me PBdon ta amoteAéopata  Twv
UTIAPXOUOWV MEAETWY, TIOU GCUHUBAAAOUV OTNV QVOOKOTINGN TNG
BLBAloypadiag, auty n €peuva mpoteivel: (o) TMOPAYOVIEG TOU
ennpedlouv og Kamolo Babuo to emninedo amodoxng tng texvoloyiag
(AR) a6 toug ekmatSeuTIKo UG oTLG SLOAKTLKEG TOUC IIPOCEYYIOELG O€ €va
pHaOnua mou oxetiletal pe to STEM kat (B) Tpomoug pe toug omoloug n
texvoloyioaa AR Ba pmopolos va esvowpatwBel amd kabnyntég
AeutepoBabutag Exnaideuong ota pabnuatd Toug ou oxetilovral pe

to STEM.

Nivakag 2.2.3.10 Zxetikég Aldaktopikég Alatpiég STEM, Etog 2022

Tithog Zovtoun nepidnygn

AVTIKEILEVO QUTAG TNC £PELVOC NTAV VA SLEPEUVIOEL EQV KAl OE TIOLO
Exnaidevon pabntwv | Babuo, n oAloTik - SlemoTnUovik Tpocoéyylwon STEAM, Tmou
VEVIKAG N €BIKNG aywync | xonowomolel os pla oAoTik Tipocéyylon Emwotiun, Texvoloyia,
AMoyw évtagnc o yevikd | Mnyavikn, Téxvn kot Mobnuatikd, propei va xpnotpomnotnBsei yia va
oxolsia MpwtoPaduiog [ 516aget Tig GUOLKEC KATAOTPOPES €00V ATIOTEAECUOTIKA O HABNTEC
Exnaidevong oe aipvidleg | mou ypeldlovral Stadopomoinpévn Sidaokaiio, Adyw HabnoLoKwWv
KoL  akpaieg  duolkég | SuokoAlwy, oe avtiBeon pe TOug HABNTEG TOu SeV TO KAVOUV.
KOTaoTpodEC pEow STEAM | AnutoupynBnkav SU0 epwTNUATOAOYLO, Ta omola aneuBuvovtav oe

EKTIALOEVTIKOUG KAl LaONTEG TNG EAANVIKAG ETILKPATELAG. MECW QUTWV
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€ywve oadng n embupio 6Aou tou SLEAKTIKOU TIPOCWTILKOU KAl TOU
pHoONTKoU TMANBUCUOU yla eKMALSEUON OXETIKA ME TIG DUOLKEG
kataotpodéc.  Anuwoupynbnke éva  oxeSlo  epyaciog  Tou
niepAapBavel ToANEG SladopeTikeG SpaotnploTnTEG mou oxetilovtal
UE GUOIKEC KaTtaoTpodEC, To omoio €iye wG oTOX0 va SWOEL OTOUC
HoONTEG TTIOU CUUMETEXAV pE Sladopomolnuévo TpOmo, TOANATAG
epebiopota pEow SLOPOPETIKWY TTAPEUBACEWVY KOL TEXVOUPYNUATWV.
AnpoupynBnkav LoTopleg, NAEKTPOVIKA Kol eTLTPATElLO TtaLxvidLa,
Buwpatika epyacthpla, LeAEtn mediou (kapévo 6a00cg), dtaywviopol
{wypadlkng, dnUloupyla LOUGIKWY AXWV, EKTTOLOEUTIKEG EKOPOUEG,
napakolouBnon Bivteo al\d kal paotnpldTNTEC ToU OXETI(OVTAL e
ocuvalobiuata. Metd tn SnpLoupyla Tou eKmMAlSEUTIKOU UALKOU Kot
Tou oxeblou epyoaoiag ot oxohkég povadeg mou élafav UEPOG,
oxedlaotnkayv SU0 EpWTNUATOAGYLA YLOL TNV EKTLLNGCN TNG KATACTOONG
otnv apxn Kol TNV ofloAdyNnon TWV ONMOTEAEOUATWY HETA TO
EKTIALOEUTIKO  TpOypappa. To  ekmolbeUTIKO  TIPOYPAUUA
TiPAYyATOTOLNONKE 08 OXOALKEC LOVASEG OTO TTAQLIGLO TOU pHaBipaToc:
«Epyaotrplo &eflotntwv» kol yla to Bépata: «Opovtilw TO
nepBaAlov — QuolkéEG KATAoTPodEC», «IMOALTIKN TpooTacia» Kol
«ANULOUPYW KAl KOWVOTOMW- AnLOUPYLKH oKEWN Kal TpwTtoBoulia —
STEM ». Katd tn ¢pdon tng epappoyng, anodpaciotnke va 606o0v Suo
EPWTNUATOAOYL OTOUG LaBNTEG. Eva oTnv évapén Tou MpoypAaTOq
KOl €vol LETA TNV TOPEla TNG AmaoXOANCNG TOUG ME QVILIKEUEVO
bUOLKEG KaTOOoTPOodES. Ta EpWTNUATOASYLO TTOU Staveundnkav sixav
€vav Hovadiko KwSLKO yla KaBe pabntr, o omoiog Hag EMETPENE va
yvwpilovpe e€dv xpewolotav edkn  ekmoidsuon,  EMOUEVWG
Stadopomoinuévn  Sibaockaiia. Ymnpée ouvepyooia pe  SEka
EKTIALSEVTIKOUC, OL omoiol apylkd ekmadeltnkav o ox€on LE TO
TIEPLEXOUEVO TWV SPOOTNPLOTATWY KOL OTN CUVEXELOL CUVEPYACTNKAV
LE TOV EpEUVNTN Yl va avTaAAGEouv MAnpodopleg Kat va EAyouV Kot

TaUTOXpOVAL Vo afloAoyroouv To eupnuata. Ta amnoteAéopota
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KaTtédel€av TNV avaykn Tou MANBUGHOU TOCO TWV eKMALSEUTIKWY 6G0
KOL TWV HoONTWV YL EKMALSEVUTIKA TIPOYPALLLLOTA TTOU OXETL{oVTOL e
duoikég kataotpodes. Kabwg n pelétn mpoxwpouaoe, £ylve dpavepod
OTL N OALOTIKN - StaBepatikn ekmaidevon STEAM, undpeoe va PEpeL
BeTikd pabnolakd amoteAéopata oTo cUVOAO Tou MANBuopoy Twv
padntwy, efopalvvovtag TG OladopéC Kal OfLOTMOLWVTOG TIG

LKOVOTNTEG OAWV TWV TOLSLWV XWPLC val ETIITPEMOVTOL ATTOKAELOUOL.

Autn n StatplBr mepLEypae TNV AVATTUEN KoL TNV EKUETAAAEUDN
avtikelpévwy mou Baocilovtal oto Arduino, oe éva Makerspace mou
Aewtoupyolos oe oXoAeia &Seutepofaduiag eknaidsuong. Mo
OUVKEKPLUEVA,  EEKWVWVTOG HE  ONMAEG, ULIKPEC  KOTOOKEUEG
Xpnolgomnowwvtag avénuévn ekmatdeutikny kabodnynon, oL Hadntég
QVAMTUCOO0UV TLG ATAPAITNTEG YVWOELG Kal SEELOTNTEG OXETLIKA UE TNV
texvoloyia Arduino. ITn CUVEXELR, TIPOXWPOUV OTNV avAmTtuén Lo
TIEPUTAOKWYV TEXVOUPYNUATWY OTMWE gpyactnplakd opyava Arduino
Kol £€EUTTIVEC OUOKEUEC TIOU eKMETAAAEVOVTAL O €EWOYOAKA €pya,
Katd tn Sldpkela tng emionung ekmaideuong otn Xnueia kal ot
Avamnrtuén kat aflomoinon | kaBnuepwvég edappoyes. Mpwrtov, avartuxdnke éva Makerspace oe
ouokeuwv Arduino otnv | éva EAANVIKO Tupvaclo Omou ol padntég avémtuéav epyoaoTtnpLlaka
ETULOTNMOVLKN ekmaideuon | opyava Xnuelag Oomweg pH HeTPNTEG Kol UETPNTEG alatotntag. Ot
BE€0ELC TWV HABNTWV OXETIKA LE TN CUMUETOXN Toug oto Makerspace
aflohoyndnkav XpNOLUOTIOLWVTOC €va EPWTNHATOAOYIO BACLOUEVO
oTNV avantuén evdoyevwy KWNTpwv. Ta anoteAéopata £8eL€av OTL TO
EYYEVEC YVWOTIKO $opTio Twv SpactnploTiTwy ATav Heocaio, To
e€wTeplkd YyvwoTtko doptio ATtav HIKPO Kal TO YEPHUAVLKO YWWOTIKO
doptio Atav peydlo. Ov pobntég SnAwoav emiong OtL oL
Spaoctnplotnteg Ntav evdladépouocsg kalt Ttoug Pondbnoav va
SLEUPUVOULV TLG YVWOELG TOUC OXETIKA HE Ta Ogpata STEM. Ol padbntég
e€eppaoav emniong tnv npdBeon TouC va CUPETACXOUV O€ TIAPOUOLA

Makerspaces ato péAAov. Qotdo0, N cUMHETOXN Touc oto Makerspace
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el HETPLEG EMUTTWOELG OTNV EMAOYN TWV LEAAOVTLKWY TOUC LEAETWV.
Ta amoteAéopata aUTA avadelkviouV TNV eKMARPWON TG BACIKAG
avaykng Twv pabntwv yua lkavotnta, Ixéon kat Autovopia mou, Ue
Baon tn Oswpia tou AutokaBoplopoy, TTPOKOAOUV TNV avamtuén
EYYEVWV KLVNTPWV KoL KOTA CUVETELD TA LOONOLOKA AmoTEAECUATA.
AflodoynBnke n anoktnon SNAWTIKAG yvwong kotd tn StdaokoAia e
newpapara Arduino pe enidelén otov Awadpactikd Mivaka. H
SnAwTik amoktnon yvwong ouykpiBnke pe SU0 AAAEC KOLVEG
EMANVIKEG EKTTOLOEUTLKEG TIPAKTLKEG, TN SldaokaAla Ue melpapata pe
XPNon €LlKoVIKoU epyaotnpiou kat tn StdackaAla xwpig tn xprnon
TIEPAUATWY. ITNV €PEUVA CUPUETEXAV TPELG opddeg pabntwv. H
npwtn opdda &16axOnke yo ta OfLa-BAoelg pHEOW TELPOUATWV
xpnotponowwvtag to pH meter-Arduino Kat TUTIKA €pyooTnPLOKA
opyavo Xnuelog, Omwe MoTApLo KoL OYKOUETPLKOUE KUALVEpOUG Kol
£PYOOTNPLAKEG OUOLEC KOl TtpolovTa kabBnuepvng xpnong. H deutepn
opada S18axBnKe HEOW TWV AVTIOTOLXWV TELPAUATWY OTO ELKOVIKO
Epyaotriplo Kol n Tpitn HE OTATIKEG QVOTTOPOOTACEL TWV TUTILKWVY
EPYOOTNPLOKWY OPYAVWV Kal ouclwv. Me Bdon ta anoteAéopata, n
MpWIN KaL n Oeltepn opdda eiyav ooduvapa padnolokd
anoteAéopata, ta omola Atav uPnAotepa amo autd TNG TPLTNG
opadag. Emopévwg, Ta epyactnplakd opyava Arduino pmopouv va
XpnoltomnonBolv ge cuVOUAOUO HE TUTILKA EPYAOTNPLOKA YUGALVA
OKEUN KALXNMLKEC OUGLEG yLa TNV UAOTIOINON MELPAUATWY LE ETUOELEN,
pe Looduvapa pabnolakd anoteAéopata e T Xxpron tou Elkovikou
Epyaoctnplou. EmumAéov, o petpntn¢ pH pe Pdon to Arduino
XpNoLpomotiOnke yla tnv uAomoinon MelpapdTwy HEow eMibelEng os
Wnolakég OvIOTNTEC TOU  OVTLMTPOCWIEVOY TIPAYHOATIKEG TIOU
oxetifovral Pe TIC KAONUEPLIVEG EUTELPIEG TWV HABNTWV. 2TV £pEuva
ouppeteiyav padntég kal Saockoahot Tplwy Mupvaciwv. Ol padntég o
KABe oxolelo xwplotnkav oe SUo opddeg. H mpwtn opdada S16ax6nke

yla T¢ Baoelg Offog péow melpopdtwv Arduino oe Wndlakeg

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
Yelida 58 amo 143



Co-funded by
the European Union

OvTOTNTEG. AUTA QVTLITPOCWIEUAY £Va KOTtadL amd xpuooapa, Evav
apxaio eMANVIKO HapUApLVO vaO Kol €va apXoloeAANVIKO LETAAAIKO
ayaApa. H gutepn opdda S16axOnke pe ta dla melpdapata Arduino
oAAG xwpic TN xpnon twv Wndlakwv Ovrothtwy. Ta anoteAéopota
£€6et€av OTL N mpwtn opada sixe KaAUTEPA LOONOLOKA AmoTEAECUATO
amno tn deUtepn 6oov adopd tn SNAWTLIKN OMOKTNON YVWOEWV. AuTtd
TO amoTeA£opaTa UTtoypappilouv otL n xpron mewpapdtwyv Arduino
pe emidel€n kal n xprion MPOCOUOLWOEWY WG SOKLUAOTIKWY KALVWV
£€YOUV CUUTIANPWHOTIKA poBnolakd amoteAéopata. Emopévwg, ot
PNndLaKEG ovIOTNTEG UIMOPOoUV va XpnoLdomolnBouv yla TElpAaaTa
Arduino o6tav ol paypaTIkEG Sev pmopolVv va xpnotpomnolnBolv yia

TELPAUATIONOUC,.

AVATTTUEN LOG POUTTOTLKAG

TAQTPOPHAG XOUNAoU
Kootoug ToU Paoiletal
otnv  aflomoinon  Twv

EUPNUATWY TNG £€peuvag

Spaong yla mv
eknaidevon STEM kat tnv

EKTIALSEUTIKA POUTIOTIKNA

H exnaibéevon mou Paociletol oto STEM avTUETWTlEL OPKETEC
TIPOKANOELG KATA TNV edapuoyn TnG otnv mpaén adou amattel tv
Umapén opyavwuévou mepLBAANOVTOC, TNV AmapaitnTn UALKOTEXVLKN
urtobour) (poumotik -  ekMOOEUTIKEG TAatdopuec STEM,
€€elOIKEUPEVO  AOYLOMLKO, KaTtAAANnAa Slopopdwpévoug Xwpoug,
EpyaoThipla K.AT.) Kal PuUOLKA, TOUG KATAAANAQ €KTIALOEUMEVOUG
EKTIALOEVTIKOUG TIoU Ba eival umevBuvol yla TO CUVTOVIOHO TOU
€PYOU- OPKETEG SNUOOCLEVCELG TO £XOUV €VTOTIOEL. AUTN N HEAETN
Slepelivnoe €dv n €peuva Spdaong Unopei va cuUBAAeL oTo oxeSLAOUO
Kal TNV avamntuén piag mAothOpUOC EKMALSEUTIKAG POUTTOTIKAG YL
xpnon otnv eknaidevon STEM kat tnv Eknadeutikr) Popmotikr. MNa to
AOyo autd, mpaypotonow|Onkav ToAAEC £peuveg (N=14) yua tov
TiPocdLopLopd TwV Tpodlaypadwy Tou POUTOT Kot tnv afloAdynon
TNG KATAOKEUNG KAl TOU TIPOYPOUUATIOMOU Tou. Me Bdon ta
gUPNUOTA TNG €PEUVAG, N TIPOTEWVOUEVN POUTIOTIK TAatdhopua
OXEOLAOTNKE QTOTEAECUATIKA HEOW €peuvag OSpdong Kol n
EKTIALOEVTIKN KOWOTNTA OUVERAAE otnv avamtuén tng. Autog o

LOXUPLOPOG  umootnpixnke amd 6eSopéva Tou  CUAAEXBNnKav
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TIPOOWTILKA Kol SLadIKTUOKA, €pWTINUATOAOYLA, OUVEVTEVLLELC,

TAPATNPNOEL, EPEUVEG, aVAAUCH TIPOYPAUHOTOC KoL OPASES
gotiaong. Katd t ddon oxedlacpol TNG POUTOTIKNAG TTAATHOPUAG,
SLaTUTTWONKOV APKETEG LOEEG KOl OXESLACTNKOV QPKETA TIPWTOTUTA,
KaBwg n avatpododotnon amod TNV EKMALSEVUTIKN Kowotnta NTav

TAoUCLA KOl OUGLAOTLKA.

‘Evag avolytog pNXaviopog

UALKOU  ylo TNV  Qmo-
UOKPUOUEVN  Tapadoon
gpyaotnplakwyv  dpaotn-

plotnTtwv os mepLBaiiovta

STEAM kot

EMOTAMNG,
EKTIALOEUTIKNAG POUTTOTLKNG:
avamtuén,  XpnotkotTnTa
Kol amodoxny texvoloylag

oo TouC eKMOLEEUTLKOUG

2TOX0G NG SLaTpBAg Atav o oXeSLOOMOG Kal N avamtuén evog

ekmaldeutikol  gpyadelou, HE avOLXTO UAIKO, TO omolo
XpNOLUOTOLElTOL amd TOUG EKMALSEUTIKOUG OTNV €€ QAMOOTACEWC
ulomoinon epyaoctnplakwv Spactnplotitwy oth Stdaokaiia Twv
Quowkwv Emotnuwy, STEAM kat Ekmoudeutikng PoumoTikAg, o€
EKTIALOEUTIKA TiEpLBAAAOVTO. AUTOC O UNXOVIOUOC EeKmaideuong
oXedLAoTNKE £TOL WOTE 0 SACKOAOG VO HImopel va SnULOUPYROEL TLG
SLKEC TOU QTOUOKPUCHEVES EPYACTNPLAKEG SpOOTNPLOTNTES XWPLG TNV
TIOAUTTAOKOTNTA TWV KAELOTWV OUOTNUATWY. 2tnv  afloAdynon
OUMMETEXQV doLTNTEG TOU Ttpoypappatog EMMAIK tng AXMAITE os
oelpa enepPacswyv kot aflohoynoswv. H €peuva Slepelivnoe a) To
Texvoloylkd Ayxo¢ Kal TIG TPOOSOKIEG TWV OTMOUAKPUOUEVWV
MNXOVIOUWV avolytol KwSLKa ylo EpyOoTnPLOKEG AOKAOELS, B) Tn
XPNOTIKOTNTA TOU OCUCTAMATOG KalL y) Ttnv afloAdynon Ttou
EKTIALOEVTIKOU pNnxaviopou (open hardware) ylo €€ amootdocewg
uAormoinon epyaotnpLakwv SpooTnPLOTATWY HECW TIPOTEWVOUEVNG ,
TpomomnolnNpévo PovtéAo tng Eviaiag Oswpiog Artodoxng kat Xprong.
Ta amnoteAéopoata €6et€av tn BTk GUPBOAR TOU pPNXOVLIOHOU TNG
SumAwpatikic  epyaciag otnv &€ amootdoewc  Ulomoinon
gpyaotnplakwy Spactnpotntwv otn didackohia twv Quokwv
Emotnuwy, tou STEAM kKot TnG EKmaldeutikAG POUMOTIKACG, ©Of

EKTIALOEVTIKA TtepLBAAlovTa.
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Nivakag 2.2.3.11 IxetikéG AlSaktopikeg Atatpég STEM, Etog 2023

TitAog Z0vtopun nepiAnyn

JKOTIOG OUTNAC TNG LEAETNG ATaV N €€€Taon TNG Xpriong drones Kal
gpappoywv Hadnong yla Kvntd and ekmaldeuTIKOUG CUVEXOUC
Aeltoupyliag, mou Baoiletal og €va oevaplo mou Boaoiletal oto
STEM. EmutAéov, efetdotnkav n YPNOTIKOTNTA, N QUTO-
OMOTEAECUATIKOTNTA, N XWPLKA TTapoucio Kabwg kal n a.cBévela
MpocopolwTh Twv drones yla Stdaokahia kat pudbnon. To deiypa
OMOTEAOUVTAV ATIO £V EVEPYELQ EKTTOUSEUTIKOUG TPWTORAO LG
Kot SeutepOPABLAG EKMAiSELONG TIOU TIPLV ATTO TN CUUUETOXN
TOUG OTn HeAETn, TapakoAolBNoavV eKMALSEUTIKO OEULVAPLO
OXETIKA UE TIG TIEPUTTWOEL TEXVOAOYLKAC KOl EKTIOLOEUTLKAG
Xpnong tou drone. To oevaplo mou PBoaoiletat oto STEM
avantuxbnke pe Baon tn Aadikacia Mnyxavikol Ixedloopou
H xpnon Ttwv drones otnv
Kol mepleAapBave TNy emiAuon eVOg TPAYUATIKOU TTPOBARLOTOG.

ekmaidbevon oto MAAloo TNG
Itn MeEAETN xpnolwpomowiOnkav SV0 TpoouvapuoloynUEVa

KWNTAG pABnong Kat NG
drones quadcopter, 6nAadn exkmatdeutiko drone DJI Tello kaBwg
eknaidevong STEM
kal Kit drone mpoPoAng mpwtou mpocowrnou DJI Avata. To
osvaplo mou Paciletal oto STEM amattovos amd TOug
S00KAAOUG va TETAEOUV TO HETETELTA drone XPNOLUOTIOLWVTAC
TO AIMOKAELOTIKO joystick kat T TomoBetnuéveg 006veg kedang,
TPOKELEVOU va cUNEEOUV SeSopéva kal va Bpouv tn BEATLOTN
Sladpopn. 3Itn  OUuvéxeld, oL OAoKaAoL EmMpenme  va
Xpnotluomnotjoouv €va tablet kat tnv sdopuoyn yia dopnteg
cuokeugg droneblocks yia va dnptoupyrjoouv évav KwdLKa mou
Baoiletat oe pmhok ywa to drone Tello mpokewévou va
olokAnpwoouv TO oevaplo mou Paociletat oto STEM. Ta

TMOOOTIKA  Sedopéva  OUAAEXDNKAV  XPNOLUOTIOLWVTAG TNV

KAlpoka Euxpnotiog JuoTnuATwy, ™mv
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Autoanotedeopatikotnta otnv AMAnAsmiSpoaon AvBpwrivou
Poumnot, tn Xwpkn MNapouoia tou KataAdyou Mapouociag tou
NaoUu kalL Tto EpwtnuotoAoylo AcBévelag [pocopolwth.
EmumAéov, cUAAEXBNKav TOLOTIKA Sedopéva PeE NUL-OOUNUEVEG
OUVEVTEUEELG KAl OXOAlQ OCUMHETEXOVTWV OFE HLO  avOoLlyTh
gpwtnon. Télog, cUMEXBNKav deSopéva amd tov Kwdka Tou
Baoiletal oe pmAok mou oavamtuxBnke. To amnoteAéopata
amokdAupav 6t oL  SdokaloL OTNV  TPAYHATIKOTNTA
avayvwpilouv TOCO TN XPNOTIKOTATA OCO KOl TN XWPLKN
mapoucia twv drones kal alcBdvovtal eniong olyoupol yla tn
xpion tou drone amo poOvol touC. To Simulator Sickness
onueiwoe yaunAn Babuoloyia kat ota Vo drones kal pe aon
v oavaluon SOLO ol Teplocotepol amd Toug SacKAAOUG
Katadepav vo KWSLKOTOL)ooUV He gmttu)ia to drone. Autd ta
supnuata Ba oupPdlouv otnv KaAUTepn Katavonon Tng
ekmaldeuTikng aflog twv drones yia tn Stdaockalio STEM kau,
Tautoxpova, Ba mapéxouv £va enimedo Baong yla HeANOVTIKA
£€PEUVA OXETIKA HMe TN Xpnon drones yla EeKMALSEUTIKOUG

OKOTIOUC.

H mapovoa dLdaktopikn SLaTpLPry EVIACOETAL OTO EMLOTNLOVIKO
nedio tn¢ Epevvag Duoikrg Aywyng (PER). ZT1dxog tng Epeuvag
Atav va BeATwOEeL N AMOTEAECUATIKOTNTA TNG TIPAYUOTIKNAG KOl
TIPAKTLKAC (MPAKTIKAC) Melpapatikig dSitdaokaiiag tng Quolkng,
MepaUOTIONOG Kal | cUpdwva pe Ta supnuata npdécdatwy, SleBvwv gpeuvnTIKWV
eKTaLOeUTIKEG  pEBOSOL  oTn | TGoswyY, KOOWCE KAl N ELCOYWYN ULOC EVEPYNTIKAC TIPOCEYYLONG
cuyxpovn duoikn ot Habnon péow tng edbapuoyng Tng pabnong (LBD). H molotikn
KOl TIOOOTIKA £peuva Tiou Ole€nxOn £6ele OTL oL pabntég
enwdelolvtal onuavilikd amd TNV edopuoyn TETOLWV
puebodoloylwv SL6aokaAiag, amd to SNUOTIKO Kol HEXPL TO

QVWTEPO eKMALSEVUTIKO eminedo, 60ov adopd TNV KATAVONON
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TWV GUOLKWV VOUWV Kal apXwV, TOC0 arnd Habntég 6oo Kal ano
yuvaikeg. KabBwg Kal ano AvOpeg Kal YUVOIKEG EKTTALOEUTIKOUC
duUOIKNAG. AuTn N gpyacia PEAETNOE EKTEVWG TNV ELCAYWYN TNG
EMLOTNHOVIKAG HeBoSoAoylag Kol TNG EMOTNUOVIKAG OKEYNG
OTNV eKMaildeuon HECW TPAYHOTIKWY TELPAUATWY PUOLKAC
XpnoLuomnolwvtag amAd UAlkd. H mapoloa Siatplpry avedeiée
OUYKEKPLUEVEG BUOKOALEG TIOU aVTLUETWITI{OUV oL HabnTég oTo
TIAQLLOLO TOU OXOALKOU £pyaoTnpiou Kal Ti¢ S1adopeg MPOKANCELG
TIOU QVTLUETWTTI{OUV OTNV TPOOTIABELA TOUG VA KOTOVONGOUV
TouC Baokol¢ VOUOUG Kal OPXEG TNG OUYXPOVNG ETLOTAMNG.
JUpPWVA UE TA ETLXELPHAHATA TIOU TTOPOUGCLAIOVTAL OE QUTH TV
gpyooia, n dnuLoupyla KALVOTOUWY EKMALSEUTIKWY OEVAPLWY
Kal oUyxpovwyv €pywv otn Duolk o eMMESO UTIOXPEWTLKNAG
eknaidevong, kabwg kat n dtdackaAio Twv GUCIKWY EMLOTNUWV
HEOW OLASPAOTIKWY OTPATNYIKWY HABNoNg, eivol onUAVTIKEG
KalL TIPETEL va yivouv To véo mipotumo otn Quotkn eknaideuon. H
£€peuva emBeBalwvel gmiong tnv umoBeon OtL n nAwkia Sev
anoteAel EUMOSLO OTNV TEPAMATIKY SLEACKAALA TNG KAAOLKAG
Kal auyxpovng Ouotkig, ebpocov oL péBodol SibaokaAiag mou
edapuolovtal  umopoUV  va  Tapakapouv TR XPnHon
TOAUTIAOKWY  LABNUATIKWY  €ELOWOEWY  KOL UTIOAOYLOTLKWV
Stadikaolwyv. Otav Ta MpoTelvOpEevVa ELpAPOTA elonxBnoav ot
HOBNTEG KoL paBNTpleG, TapaATnpnOnke  EVIUMWOLOKNA
SektkOTNTA 0TOUG VOpoUG tng Duaotkng. Avtiotowa, oL paBntég
ATav 1o TPOBU oL VO EPUNVEUCOUV TIOAUTTAOKOL ETILOTNOVLKA
HOVTEAQ OTaV TOUC EloAXONCOV PHECW TIPOYHATIKWY, TIPAKTIKWY
TMEPAUATWY. AuTO Seixvel emiong OTL oL BAGCLKEC QPXEG TWV
NAEKTPLKWV KUKAWUATWY KOL TOU NAEKTPOUOYVNTIOUOU UITopouyV
va S18axBolv TILO OTOTEAECUOTIKO MHEOW ULOG TIPOKTLKAC
TPOCEYYLONG Ttapd pag KaBapd BewpnTikAG. ZUVOALKA, aUTH N

SlatplBry umoypappilel tn onuoocia TwWvV KOWOTOHWV Kol
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Sladpaotikwy pebodoloylwv Stdackaliag yla tnv evioxuon twv
HOBNOLOKWY EUTIEPLWV TWV HABNTWV KoL TV KATAvONnon Twv
apxwv ™G Guowkng. H SibaokaAia cuyxpovwy Bepdtwy Tng
QDUOLKAG HECW TIPAKTIKWY TELPAMATWY UE ONMAQ UALKA OTO
gpyaotnplo €xeL anodelyBel OtL KAAALEpYEL TNV KPLTIKN OKEYN
Kal pmopel va BonBroel tou¢ POONTEC va ATIOKTACOUV €va
LKOVOTIOLNTLKO eminedo katavonong twv BepeAlwdwv puoikwy
VOUWV KOl opXWV, VEEAPTNTA A0 TIG TIPONYOUUEVESG YVWOELS
TWV HOBONTWV. OTNV apXLKA €pEuvNTIK UToBeon. O pabntng
KOTOKTA TNV ETILOTNUOVIKI EMAPKELD PECA OO TIPAYUATIKEG,
KOLVOTOUEG €EUTELPlEC OTO €PYyAOTAPLO KAl HECA AMO TIG
SUOKOAEC TOU OUVAVTA KOTA TOV TELPAUATIOHO KOl TLG

TIPAYHOTIKEG TIPOOoTIAOELEG EMIAUGAC TOUG.

H napovoa Statplfr) unoypappilel wg Baoikd onpeia otL o) H
Suvaptkn ¢ ekmaideuong otn véa emoxn ekppaletal amod Tov
Slapkwg petafarropevo yapaktipa tng B) Ot pabntég
apvouvtal va yivouv mabntikol S€KTeg Kal avalnTtouv évav o
eVepYO pOAo otn padnon y) OL ekmAlSEUTIKOL EMLOLWKOUV TN
SlemotnuovikotnTta otn S8aokaAla Toug Kol E€miong va
AladpacTikdTnTa KAl Hadnon: n | cuykpivel kot va avtutapaBAaiAel tn Bewpntikn yvwon He
€viagn OSlayWVIOUWY POUTIO- | YVWOTEG MPAYUATIKEG KATAOTAOELG §) H eKMALSEVUTIKI) POUTIOTIKNA
TIKNG otnv ekmaldeutiky Sladt- | eival n amavinon os auteg TG emblwéelg, kabwg Sivel oToug
koola: oxedlaopde, vlomoinon, | LOBNTEG TOV TPWTAYWVIOTIKO POAO  OTNV  EKTTALSEUTIKNA
aflohoynon Sladikaola pall pe v Kavotnta owkodounong yvwong €) H
Slemotnuovik Tpoaogyylon tne Sldaokaliag emiTuyxAveTal
HEOW TNC POUTIOTIKNG CUYKEVIPWVEL TN Bewpla Tou padnuotog
pue AUOELC ot KaBnuepvd TPOKTIKA TipoBARuata Kot ot) Ot
Slaywviopol amoteAoUv TO OXNUO yld TNV €0aywyr TNG
EKTIALSEUTIKAG  POMMOTIKAG  otn  OXoAkn  lwR  OnMwg

amokaAudOnkav péca amd TN Slopydvwon ekdnAwaong
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SLOYWVIOHOU EKTIALSEVUTIKAC POUTIOTIKNG OO UNSEVLIKO emimedo.
AUt n epyoocia TOPEXEL EUMELPIKEG YVWOELC OXETIKA HE TO
OXEOLOOUO KOl TNV OpyAVWON TOU SLOYWVLOUOU yla £€L cuvamTd
£€tn. Neplypddel TO YAPAKTINPLOTIKA TWV OCUUUETEXOVIWV
pHoOnTtwv Kal umoypapuilel TG aAAayEG TTOU UIMOPEL va Toug
emipEpel 0 Slaywviopog. Mapouaotdlel Kot avaAlUeL OTATIOTIKA
otolxela moOU OUAAEyovtal HEOW  EpwTnUOTOAOYiwv Of
SladopeTikég MepLOSoUG: PV amd Tov SLayWVIoOUO, APECWC
LETA oTTO OUTOV Kall £€L LVEG LETA TNV OAOKARpwaon Tou. Metagy
aMwv, n mapovoa SIMAWUATLKA epyacia otoxeVel va avadeiel
TIC aA\ayEC O0To OXeSLAOUO eVOC SLayWVIOUOU SLAMPOCWITLKAG
EKTTALSEUTIKNAG POUTOTIKAG TIPOKELUEVOU VA TOV PETATPEPEL OE
Slo8IKTUOKO, vo HEAETAOEL TWC ULAOTIOLNONKav Kal Tola
CUUTEPAOHOTA €X0UV TIPOKUPEL, evw TIapaAAnAa Katoaypadel
T 0pEAN KOL TA PELOVEKTAUATO TOU VEOU TPOTOU Slefaywyng

SLOYWVIOUWY POUTIOTLKAC.

2.2.4. NepiAnwin

YTApXEL ULO OELPA TPOTITUXLOKWY KOl UETOTTTUXLOKWY UOONUATWY TIoU TipoodEpovTal amo

MavemniotrpLo otnv EAAada. Yrdpyouv emiong 37 OXETIKEC LETOMTUXLOKEG Kal 11 S160KTOpIKES SLoTPLPEG.

Ta amoteAéopata deixvouv OtTL Ta TuApata Ekmaidsuong eivol ta TuRpota mou mpoodEpouV

OXETIKEG PeAéTeg STEM og mpomtuyLoKko emtinedo.

OplopEvEG METATTUXLOKEG SlaTtplBEc KabBwe Kal SL8oKToplkég SlatplBéc akoAouBolv Tnv
olokAnpwuévn rpooéyylon STEM, dAAeg apopolv éva cUYKEKPLUEVO BEpa armo Ta medior STEM Ka Alyeg

OTAOELG HEAETOUV yLa TNV ekmaideuon STEM.

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
Yelida 65 amo 143



Co-funded by
the European Union

Gr

®

en

3 Epya

Mla oslpd amd £pya €PEUVAC KAl AVATTTUENG OXETIKA e TNV ekmaibeuon STEM tpExouv Kal

CUMMETEXOUV eTaipol amo tnv EAAada.
3.1."Epya HORIZON 2020

To Horizon 2020 ATav T0 MPOYPAUO XPNUATOSOTNGNG TNG £PEVUVAC KAl TNG Kalvotopiag tng EE
yla tnv epiodo 2014-2020.

1. «ZUVEPYAOIEC yla TNV ekMaiSeUON TWV EMIOTNUWY — PAFSE», https.//pafse.eu

«To PAFSE eilvol éva ekmalSeuTkO €pyo EMIOTAUNG TOU QVTIUETWIIEL TIC TIPOKANCELS TNG
dnuoolag vyeiag. To PAFSE Slepeuvd TNV €MIOTNHOVIKN eKmaibeuon wg OXNUO yLO VA TIAPEXEL OTOUG
TIOALTEG TIC YVWOELG, TO Epyaleia Kol TIC Se€LOTNTEG yia Th AP N TEKUNPLWHEVWY OMOPACEWY OXETLKA LE
TIC TPOKANROELG TNG dnuoacLag uyeiag. To £pyo mpowBel TV eTolpdTNTA TNE KOWOTNTOC, £0TLAlovTag o€
TIOPAYOVTEG KIVOUVOU ylO TNV KATAOTAON TNG UYELDG TwV aTOHWY, OAAG KOl OTLC TIPOANTITLKEG KOl
TIPOOTATEVUTIKEG CUUMEPLPOPEG amMd TPOOWTILKH Kol TANOuoULaKr OKOTld, CUPBAAAOVTIOC O TIO
EVYPAUUATEG KOLVOTNTEG OXETIKA E TOV UYLEWVO TPOTo {wnc, TNV MPOoAnYn TPAUUATIOMWY, KaBwE Kal
avixveuong, mpoAnyng KoL AVILLETWITLONG LOAUCUOTIKWY acBsvelwv. To PAFSE dnuloupyel cuvepyaoieg
HeTAEL oXOAElWwVY, TTAVETLOTNULWY, TIOPOXWV LN TUTILKNAG EKTIALSELONG, EMXELPHOEWY KOL OPYOVWOEWY TNG
KOWVWVIOC TWV TOAITWY KOL TOUC EUMAEKEL O TIPOOTIADELEC EUMAOUTIOHOU TNG £KMaAideuong Twv
Ermotnuwy, tng Texvoloyiog, Tng Mnxavikng, Twv Mabnuatikwy (STEM) wote va cupnepAdPet Bépota
dnuootag vyeiag. Me emikevipo ) Snuloupyio pLOC LoXUPNG SLEMLOTNUOVIKAG Opadag, n koworpaéia Tou
£pYOU EVOWHATWVEL OTO EKMALSEUTIKO TipoOypappa amoPelg and BloAdyoug, PuxoAoyoug, eLdkolg
mepBaANoOVTIKAG Lysiag, pHaBnuotikols, HNXAVIKOUC, SLOXELPLOTEG £pYwV, EKTIALSEUTIKOUG EMLOTAMNG,

gnayyeApatieg Snuootag vysiag, umelBUVVOUC XAPOAENG TTOALTIKNG KOIL EPEUVNTEGY.

To Navenotiuo lwavvivwy (Taoog Avaotaolog MikpomouAog) kal to lvotitouto Texvoloyiag

YroAoylotwy kot Tumou «Alddavtog» (EAiva Meydhou) eival oL cuvepyateg and tnv EAAGSa.

AUTO TOo £€pyo €XeL AAPBEL XpNUOTOSOTNON ATO TO TPOYPAUUA EPEUVAG KOl KalvoTopiag Horizon

2020 tn¢ Eupwnaikng Evwong oto mAaiolo tng cupdwviog emyopriynong No 101006468.

2. Exnatdeutikn) Poumotikn yia STEM etl.ppp.uoa.qr/ content/Erga R@D/er4stem en.htm
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«To £pyo Ekmaibeutikn Poumotikn yta STEM (ERASTEM) otoxeUel va HeTOTPEYEL TO Tiepiepya
ULKPpA TTaLSLd og veapoUC eVAALKEG TTABLOOUEVOUG E TNV EMLOTAMN KAl TNV TeExVoAoyid UE pLa TIPOKTLKN
XPNon: TN POUMOTIKNA. O TOUEAC TNG POUTOTIKAG QVTLITPOCWIEVEL VA TIOAUETILOTNHUOVIKO Kol e€QULPETIKA
KOLVOTOHO Tedio mou meplhapPavel T PuoLkh, Ta HOONUOTIKA, TNV TTANPOdOPLKY, AKOUN KAl TOV
Blopnxavikd oxedlaopo, KaBweE Kal TIC KOWVWVIKEG EMIOTAMUEG. EmumAgéov, AOyw Twv S1adpOpwv TOPEWY
epapuoywy, amaltouvtal opadikn epyacio, SNUIOUPYLKOTNTA KoL ETIXELPNUOTIKEG S£ELOTNTEG yLa TO
oXeSLAOUO, TOV TIPOYPOLUATIONO KOL TNV KALVOTOUO EKUETAANEUC POUTIOT KOL POUTIOTLKWY UTINPECLWV.
To ER4ASTEM Ba BeAtiwoel, Ba evomolnoel Kal Oa eVIOXUOEL TIG TPEXOUCEC EUPWTIAIKEG TIPOCEYYLOELG OTNV
ekmaidevon STEM pEow TNG POUTIOTIKNG O€ £va aAvVOLYTO AELTOUPYLKO Kal EVVOLOAOYLKO mAaiolo. H béa
Booiletal oe TPELC ONUOVTLIKOUG TTUAWVEG TOU KOvoTpoufloviopol: 1. gumAoky UE LOXUPEG LOEgg, 2.
olkoSounaon og mpoowrika evdladEpovta Kat 3. pabnon péow Snuloupylag (1 mapouoiacng Ldewv e
amnta texvoupynuata). To mAaiolo ERASTEM Ba nmpoodEpel cUVEKTIKA o€ HaBNTEC NAKiog 7 £wg 18 eTwy
KaBwg Kol OToUG EKTIOLOEUTIKOUG TOUG OLabOPETLKEG TIPOOTITLKEG KAl TIPOOEYYLOELS yla va. Bpouv Ta
evOLAPEPOVTA TOUG KAl TIG SUVAELS TOUC OTN POUTIOTIKA yla va akohouBroouv tn otadlodpopia STEM
MECW TNG POUTIOTIKAG KOL TWV NULAUTOVO LWV €EUTIVWV CUOKEUWV. TauTOXpova oL pabntég Ba pabouv yla
Vv texvoloyia (m.X. KUKAwHATA), ylo Evay Topéa (m.x. padnuotikd) kal 8a anoktioouv g€lotnTeg (T.X.
ouvepyaoia, kwdlkomoinon). Oa avamtuxboUv KOLVOTOUEG TIPOOEYYIOEIC ylot TNV E£MiTEVEN MLOG
OAOKANPWUEVNC KoL CUVETIOUG LOEQG TIOU Ba cUYKEVTPWVEL T TIOLSLA o€ SLaPOPETIKESG NALKIEC, EEKVwVTAG
and 1o dnuotiko oxoAeio kal Ba ta cuvodeUel PEXPL TNV amodoitnon amod To YUUVACLo. Ta POUMOT
auéavouv To evlladEPoV TwV HaBNTWV yLa TNV ETLOTAKN KoL TpowBouv tnv Eunveuon o€ €va dla Biou
evOLAPEPOV YLa TNV ETULOTAIN, TNV TEXVOAOYLQ, TN HNXAVLKN KAl Ta LABNUOTIKA EEKVWVTAG amd veapn

nAkia, kaBwg to xpnuoatodotoUpevo amo tv EE épyo ERASTEM dEpVEL TO POUTIOT OTNV TAEN Y.

To Epyaotrplo Ekmatdeutikng Texvoloyiag tou Maveniotnuiou ABnvwv elval o cuvepydtng ano

v EAAGSa.

AUTO 1O £€pyo £xeL AdPeL xpnpatodotnon amnd tnv Eupwmnaikny Kowotnta, H2020-EU.5.a, SEAC-1-
2014 - KolvotopoL TPOTIoL yLa VoL YIVEL N EMLOTNUOVLKY eKmaibguon Kal Ol EMLOTNUOVIKEC oTASL08pOopieg

£AKUOTLKEC yLa Toug véoug 2015-2018.

3. Scientix, kowvotnta yLa THV EKMAISEVCN TWV EMIOTHUWVY Yl TNV EUpwrn scientix.eu/home

To €pyo STE(A)M Education European Roadmap (SEER) emiSuwkel va evioxUoeL TV eknaidsuon
STE(A)M otnv Eupwmn, HEow TNG OPAYWYNG LLOG OELPAG 08IKWV XopTwy Tou Ba avoifouv to dpopo yla
TIOALTIKEG Kol BeOUIKEC aAAQYEG TIOU €lvol QmMOPAITNTEG yla TN HEYAANG KAlpakag edappoyn Kol
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EVOWUATWON NG ekmaidevong STE(A)M otnv Eupwrn. MNa tnv eniteuén autol ToU EKTETAUEVOU OTOXOU,
to SEER Ba ouvBioel 1o kaBeotwg tng STE(A)M Education kat Ba aflohoynosl Tig eBVIkEG Kol Siebveic
TIOALTIKEG YlOL VO KOTAVONOEL TOleG puBUioelg TMOALTIKAG umootnpilouv koAUtepa TNV ekmaideuon
STE(A)M. Xpnowomolwwvtag t Babld kot ektetapévn npooeyylon, to SEER Ba oxedldoel éva cuvolo
OpOCNHUWY, TPOXLWV KAl OTPATNYKWVY yla Baolkd evllodepOueva HEPN, CUUMEPIAAUPBAVOUEVWY TWV
UTtELBUVWY XApagNC TOALTIKAC, TwV UTIELBUVWY ANYPNG amodAcewv 0To oXOAELD, TWV SOOKAAWY KAl TWV
OUVEPYATWYV TOU KAASOU, yla va uTtooTnpiEet TNV uloBEtnon tng ekmaidevong STE(A)M atnv Eupwrn kat
népa. To €pyo SEER ouyyxpnuatodoteital amnd tnv Eupwmnaiky Emitponn pécw tou mpoypaupotog EU
Horizon (HORIZON-WIDERA-2021-ERA-01-70 — HORIZON-CSA) kai ouvtoviletat amd to European
Schoolnet. OLxwpeg etaipot elvat n ItaAia, n Kumpog, n EAAGSa, n OMavsia kat n Feppavia. H epguvntiki
opada DAISSy (Dynamic Ambient Intelligent Sociotechnical Systems) tou EAMN mpaypatomnolsi
EKTTALSEUTIKA KOl TEXVOAOYIKI £pEUVA HE ETKEVIPO TNV KOwvia, UTootnpilel KOWOTNTEG TIPAKTLKAG,
ovantuooel Stadiktuakeg mAatdoppeg padnong, MOOC kat 3D neptBaAlovta, ETUTPEMEL TNV AVATTTUEN

PYnolakwy de€lotitwv Kal S£€LOTATWY MOALTWY Kol TIPOWOEL TNV €vtagn Kol TTOAUTIOALTIOULKOTNTA.

H EAAnvikn Etatpeia EAevBepou Aoylopikol Avolktot Kwdika (GFOSS) eival to Bvikd onpeio

enadng yla tnv EAAGda.

AUTO TO £pYyo £XEL AABEL XpPNHATOSOTNGON ATIO TO TPOYPAUUA €pgUVaC Kat Kawvotopiag H2020 tng
Eupwnaiknig Evwong — €pyo Scientix 4 (ZupPaon enyopriynong N. 101000063), mou cuvtoviletal amno to
European Schoolnet (EUN).

4. Hydrobots, STEM for youth (STEM4YOU(th)), stem4youth.eu

AmoAaUoTe TNV EMLOTAMN, TNV TEXVOAOYLQ, TN HUNXAVLKN, Ta poOnuatikd. Kataokeur evog
UTIOBPUXLOU POUTIOT. QKEAVLA VOUTLKI LNXOVIKA. Mnxavikni yla pabntég SeutepoPaduiag eknaideuong.
MpowBnon tng eknaidsuong STEM amo BaoKEG EMLOTNOVIKEG TIPOKANCELS KOLL TOV QVTIKTUTIO TOUG OTN
{wn Kal TI§ poomTikég otadlodpopiag pag. Autn n mpokAnon elodyel Toug pabntég ota Badpata g
uToBpPUXLOC POUTTOTLKAG. Ol paBnTég KaAoUvTaL VA KATAOKEUAOOUV €va UTIoBpUXLO POUTIOT Kal éval
cuOTNUA TIPOWONG, Vo avartuEouv évav eAEYKTA Kal va Slepeuvicouy To BAPOC Kot TNV avwaon. Auth n
npokAnon 616dokel Baoikég 5e€L0TNTEG oTOV oXeSLOOUO TTAOLWY Kal UTIORPUXIWY Kal evBappUVEL TOUG
poOntég va e€epeuvroouV £VVOLEG VAUTIKAG QPXLTEKTOVIKAC Kal pnXavikng Baldoowwv wkeavwv. H
npokAnon Baoiletol oto mpoypappa SeaPearch mou avamtuxOnke and toug kabnyntég tou MIT Thomas
Consu kat Chris Chryssostomides, auth n 6paoctnplotnta eival epnvevopévn amnd to BipAio «how to build
a underwater robot» Twv Harry Bohm kat Vickie Jensen. To mpoypappa auth tn otiyun Staxelpiletal to
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SleBvEc I6pupa oUVEECNC CUOTNUATWY N EMAVSPWHEVWY oxnUATwy. OL yevikol otdyol meplhappavouy
TNV Katavonon Tou KUPLou pOAOU TwV UALKWVY KAl TwV WGLOTATWY TOUG OTN LNXOVLKA, TNV Tapakivnon Twv
dawouEvwy tng Kabnuepwvng Lwng, TIc £voleg tNg GUOLKAC (atwpoupevn), Tthv avamntuén de€lotitwy

Slepelvnong kat Seflotntwv oxedloouou.
ToI6pupa Euyevidou eival o etaipog amno tnv EAAGda.

AUTO TO £pyo €xel AaPel xpnuatodotnon amd to MNpoypoppo MAaiclo «Horizon 2020» Tng

EupwnaiknigEvwong yla tnv €pguva Kal Tnv kawotopia, Bacel tg oupdwviag emyopriynong ap. 710577.

3.2'Epya Erasmus+

O yeviKOG OTOXOG TWV TPOYPAUUATWY Erasmus eivol va umootnpléel TNV eKMALSEUTIKN,
EMOYYEALATLKN KOL TIPOCOWTILK OVATITUEN TWV EKTTOLOEVUTIKWVY KAl TwV Habntwyv otnv eknaideuvon STEM,
otnv Eupwmn kot mépa amd authv, oUupBaAlovtag €tol otnv ekmaibeuon KoL TNV KATAPTLON
EVOWMOTWVOVTAC TIPAYUATIKA QUBEVTIKA TtayKOOULO TipoBARUata mou o8nyouv OTNV KOLVOTOWLQ,
gvioyUouV TI¢ S£€10TNTEC Kal KlvnTomoilnon evepyou moAith. Ta £€pya STEM otoxelouv oto oxeSLaopd Kot
™V avantuén neptBaAAOvIwy HIKTAC Kol €€ amooTtdosws Hadnong ya tn Siéackoiia mpoxwpnUeEVWY
Bepatwv STEM oe peAlovtikoUg kabnyntég Quotkwv Emotnuwyv. OL eldikol otdxol adopouv Tnv
npowBnon tNg LabnoLakng KNTLKOTNTAC TOOO TWV EKMOLSEUTIKWY 000 KoL TWV HabnTwy, TV ATUTN Kot
ATUTIN HOONOLaKN KLYNTIKOTNTA KOL TNV EVEPYO CUUUETOXN, KABwC Kal Th cuvepyaoia, Tnv moldtnta, Thv
£vtaén Kol TNV ootNTa, TN SNULOUPYLKOTNTA KAl TNV KOLVOTOWI0 0ToV Topéa TNG ekMaideuong Kot g

KOTAPTLONG. ELSIKOTEPQ, OL CUYKEKPLUEVOL AEOVEG TWV EPYWV Elval:

° ™V avamntuén Kawotopwv Pnolakwv oevapiwv SidackaAlag oe mponyuéva BEpata

STEM

° NV QVATTUEN OTPATNYKWY SLdackaAlag Kol pabnong mou mpowBolv TNV OUCLACTIKA
xpnon twv Ynolakwv texvoloylwyv yia tn SidaokaAia mponyuévwy Bepdtwy STEM oe neplfailovta

MELKTAG KOl £€ AMOOTACEWG LABNONG

° NV oVATTUEN EKTIALOEUTIKWY TIAATPOPUWY avolxtng mpocPfacng omou Yndlakod
S16aKTIKO UALKO ylor mponypéva Bépata STEM pmopei va polpdletatl os 6An tnv Eupwnn og mowida

EKTTALSEUTIKA, OLKOVOULKA KOl TTOALTLOTIKA TAaioLa

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
Yelida 69 amo 143



Co-funded by \¢

the European Union -
Green
° N avamtuén KateubuvtPLWVY YPAUUWYV KOl TPOTACEWV yia tn OlbaokaAio twv

MEAAOVTIKWV SACKAAWVY EMLOTNUWY TIPOXWPNUEVWY Bepdtwy STEM ot Stadiktuakd replpaAiovra.
AkoAouBoUv épya Erasmus pe etaipoug amd tnv EAAGSQ.

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,
XwpLG anmokAELopOUG, SL0OEUATIKEG TIPOKAROELG LABNONG Kal va eUNMAEEOUV TOUG LaBNTEC o€ €pya Tou Ba
avénoouv Tig 6e€Lotnteg emiluong mpoPANUATWY, TN SNULOUPYLIKOTNTA TOUG Kol Ba PodyouV TIG OTAOELSG
padnong péow mpaéng. Oa evioxuoouv thv edappoyn Baolkwy (MEpav Twv EMLOTNUOVIKWY) SefloThTwy
KOL LKOVOTATWY, TIOU ULOBETOUVTOL OTIC TOTIKEG CUVONKEG, Xpnolpomowwvtag O£€loTNTeG miAuong
TIPOPBANUATWY, XELPLOUO KO LEAETN KATAOTACEWVY KOl CULHETEXOVTAG OE OUCLOOTIKEG KOL TIOPOKLVNTIKES
6paoTNPLOTNTEG EMLOTNUOVIKAG £PEUVAG YL TOV UETPLACHO TWV KOTAOTPodWY and oelopolq. EnmAéoy,
ta SEIMSO-Labs Ba &nuloupyrnocouv €va mpoypapa KOTAPTLONG EKTIALSEUTIKWY yla va urtootnpiéouv
TOUG EeKTALSeUTIKOUG otnv (puon kat edappoyn twv SEISMO-Labs, cupmeplapavopévng tng
ekmaibevong o KAVOTOUEG LEBASOUC OMwWG N Slepelivnon Kat N Blwuatikhg padnon. To SEISMO-Lab
umootnpilel tn Snuioupyia Epyactnpiwv Avamtuéng Ikavotntwy, mou avamntuxbnkav kot SteuBuvovtal
and ekmoldeuTikolC, Ta omola otn cuvéxela Ba pmopouv va SNULOUPYHCOUV TIPOYPAUUATA OTIOUSWY
STEAM yLa ta oxoAela toug, Ta omola Ba EMITPENMOUV OTOUC HABNTEG Vo EEXOKAOOUV LKAVOTNTEG KOl
6e€lotnteg mou umepPaivouv to STEM: avefaptnoia pabnt — kot aAAnAe€dptnon — HEOW TNG
ocuvepyaoliag, Tng kabodnynong Kol LECW TNG OPOXNG EVKALPLWY OTOUG MOONTEG va KATAVOIOOUV KAl Vol

avakpivouv Tn B€on Toug OTOV KOOHO».

To EBvikd Aoctepookomeio ABnvwv kat n EAAnvoyeppavikiy Aywyr elval ol gtaipol amo tnv

EAAGSOQ.

AUTO TO £€pyo €xeL AABeL xpnuatodotnon amno to Mpoypappa ERASMUS+ tng Eupwnaikng Evwong
Bdoel Tng cupdwviog aptb. 2021-1-ELO1-KA220-000032578.

2. STEM — DIGITALIS, stemdigitalis-project.eu/el/home gr

To STEM Digital Distance Learning otnv Mavemiotnuiakn AwdackoAia (STEM — DIGITALIS)
Sunpkeoe and 01/06/2021 ¢wg 31/05/2023 (24 urveg) kat oL Xwpeg staipol ftav n Ecbovia, n Frepuavia,
n EAAGSq, n IpAavdia, n OMavdia. To €pyo STEM DIGITALIS otoxeUeL 0To oXeSLAOUO KoL TV AVATTTUEn
TEPBAANOVTWY UKTAC KoL €€ AMOOTAOEWC LABNnong yla tn dtdackaAia mpoxwpnuévwy Bepdtwy STEM oe
peAovTikoU¢ kaBnyntég Quokwyv Emotnuwy. EldikdTtepQ, oL 161kol oTOXOL TOU £pyou lval:
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° Avarmrtuén kawotopwy Pnodlakwv oevapiwy didackaiiog os mponyuéva B£pato STEM.
° Avarmtuén otpatnykwy StbaokaAiog kal pddnong mou mpowBouv ThV OUGCLAOTLKI Xpron

TwV PndLakwyv texvoloylwv ya tn dtdackaiio mponypévwy Bepdtwy STEM oe meplPAANOVTA UKTAC Kl
€€ anootdcewg Labnong.

° Avantuén pog ekmaldeutikng mAatdoppag avolxtig mpocPacng omou  Pndlakd
SL8aKTIKO UALKO yla mponyuéva Bépata STEM pmopel va potlpaletal os 0An tv Eupwnn oe mokiAa
EKTIOLOEUTIKA, OLKOVOULKA KOl TIOALTLOTIKG TTAQioLL.

° Avarmtuén kateuBuvTPLWV YPAULWY KAL CUCTACEWV yLa TN Stdéaokalia Twv LEANOVTIKWY

SQOKAAWV EMLOTNUWV TIPOXWPNHEVWY Bepdatwy STEM oe Stadiktuaka meplBaAlovra.

Avapévetal OTL ta anoteAéopata tou STEM DIGITALIS Ba €xouv avtikTtuTo o€ TOTIKO, EBVIKO Kall
gUpWMAikd emimedo oavamtuoooviag PndlokeG TNYeC oe Tponyuéva Béuota STEM mou 6a
XpnolpomnotnBouv yla Th ULKTH Kal €€ amooTtdoews Habnon o pabnuota enotiung, PEATLLWVOVTOC TIG
PNOLOKES LKAVOTNTEG TOOO YLo EKTTOULEEUTLKOUC 000 KOl yLa LEAAOVTIKOUC SOOKAAOUC. WE TTPOKTLKN YVWon

OXETIKA HLE TOV TPOTIO Xprnong YndLakwyv mopwy ylo podnpata mou oxetilovral pe TNV EMLOTAUN.
To MavemiotApo Kpntng eivat o taipog ano tnv EAAada.

Juyxpnuotodoteital amé to Mpoypappo Erasmus+ tng Eupwraikng Evwong, ocupdwvia

gnyopnynong aptB. 2020-1-ELO1-KA226-HE-094691.
3. STEAMonEDU, steamonedu.eu

«To €pyo STEAMonEdu otoxeUeL va. au€noeL TNV ULOBETNON KAL TOV AVTIKTUTIO TNG EKMALSELONG
STE(A)M emevduovtag otnv KOWoTNTa TwV eVOLAPEPOUEVWY KAL OTNV ETAYYEALATLKY) OVATTUEN TWV
EKTIALOEUTIKWY. Q¢ QMOTEAEGUA €PEUVAG KAL SNLLOUPYLKWY TEXVIKWY TIoU Ba elval kaBopLoTKES yla Ta
MEAN TNG Kowotntag, Ba dnuioupynBel To ekmaldeutikd mAaiolo STE(A)M, To omoio Ba mephapPfavel

LKOVOTNTEC, TIOALTIKEG, LeBoSoAoYleC, EKTMALSEUTIKA QAVTIKELUEVA K.ATL».

To DAISSy, 1o Ivotitouto Texvoloyilag YroAoylotwy Kal TUTou «Awddavtog» kal n Meplbepelaxr)
AteBuvon NpwtoBadutag kot AsutepoPadutog Ekmaibevong Autikrg EANGdag sival ol taipot amno tnv

EAAGSQ.

Juyxpnuotodoteital amé to Mpdypappo Erasmus+ tng Eupwrmaikng Evwong, oupdwvia

gmnyopnynong 612911-EPP-1-2019-1-EL-EPPKA3-PI-FORWARD.
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4. Going the Distance, eduact.org/erasmus-capacity-building-of-stem-tutors-for-providing-

distance-learning-going-the-distance-el

«AUTO TO SLeTEC £pyo KA2 oToXeUEL va KAVEL TG PNndLakég TexvoAoyieg ekmaideuong MPooBACIUES
oe OAoug, mpoodEpovtag avolyty mpocPfacn oe mMAnBwpa Mopwv MANpodoplwy, ekmaidsuong Kot
KOTAPTIONG, &vw TopAaMnAa mpoodépel KaBodnynon OXETIKA HPE TOV TPOMO afloAdynong Kot
QIOTEAEGUATIKIG XPONG TOUG aKOWUN Kal o€ eplodoug kplong, omwg 1. tng mavdnuioag COVID — 19. Exel
avayvwplotel anod tn ocuvepyaoia OtL og media STEM Omwe n eKMALSEVUTIKA POUTIOTIKN N HeTABoon and
™ $UOIKN otV £lKOVIKA NTav Wlaitepa SUokoAn. Q¢ ek TouTou, cUUPWVA LE TIC VEEC ATIALTHOELS TOU
Topéa EEK kat to Ix€dlo Apdong kot Wnolakng Exnaideuong tng EC (2021-2027), auto 1o £pyo €XEL
oxeblaotel yia: a) MpooSLoplopo TWV ELSLKWY OVAYKWY TWV EKMALOEUTWY KATA TNV Ttepiodo COVID-19, B)
Alakpivete amno aAAa Swpedv oxeTIkA PndLokd epyadeio mou lval KOKAC moLotntag, y) MepinynBeite oe
OlUTA OXETIKA LLE TOV TPOTIO AVILUETWIILONG TWV KOWWVIKWY EMLITTWOEWY TIOU evtomilovtol Kuplwg oTtoug
VEOUG AOyw tNC ENedng mpaypatikng emadng, &) NPoeToludoTe Vo VEO EKTALSEUTIKO TPOYPAUUA YL
KOONYNTES KAl avamtyEte KOVOTOPEG PNdLAKEG UTIOOTNPLKTIKO UALKO, €) EkmaiSsuon Twv ekmaldeutwy
YLOL TNV OIMOTEAECUATLKA XProN TWV Mopanmavw, afloAdynon Tou ekmatldeuTikoU TiepLEXOUEVOU Katl Andn
oXoAlwv, ot) Anuoupyia avowtng mAatdopuag e€ anootdoswe ekmaideuong e StadlkTuoKka padnuorta,

SLadIKTUOKA OEULVAPLO, OEULVApPLA, aEloAOynon Le BAon NAEKTPOVIKA CrUATA K.ATL. .
H Eduact eivat o ouvepydtng ano tnv EAAGSa.
Tuyxpnuoatodoteital amno to £pyo Erasmus+ Form ID: KA226-B868ECSS.

5. ZxoAeia dnutovpyiac: Evioyuon tng SnuLtoupykotntag Twv uadntwv kat tng deousvonc STEM
UE TNV EVOWUATWON TOU TPLOSIAOTATOU OXESLHOUOU KAl TOU TPOYPOUUATIONOU OTn uadnon wng

beutepoBaldutac exknaibevon¢ makers-project.eu/

OLyvwoelg kat oL 5efLotnTtec STEM Bewpouvtal BACIKEG YLO TNV AVTAYWVLOTLKOTNTA TNG Eupwrmng
KOL TNV LKOWVOTNTA TNEG VO OVTLUETWITI(EL TIC KOWVWVLKEG TIPOKANCELS. ETtl Tou TapovTog, Sev UTIApYOoLV
opketol anogdoitol STEM yia va kaAUPouv tn IAtnon yia enayyeApatieg STEM. Qg ek toutou, eivatl
anapaitnto va auénbei To MooooTd Twv doltnTwy ou evdladEpovtal Kot eival KAAA TIPOETOLUACHEVOL
yla TG omoudEg STEM kat tn otadtodpopia. H STEM mpenel va avtamokplOel otig tedeutaisg alayEég
otnv texvoloyla Kal TG amauthoslc tng Blopnyaviag. Tautoxpova, TPEMEL va YIVEL TILO TIEPLEKTLKO,
EAKUOTLKO KOl €AKUOTIKO yla Toug pabntég. H texvoloyio 3D, £lbikd otav cuvdudletal He TOV

MpoypOUUATIONO, Utopel va EUITAOUTIOEL ONUAVTLKA TIG TPEXOUOEC TTpwToRoUAieg STEM. Avamntuooet T
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SnuloupylkotnTa, TNV Kowvotoulo kot T Oeflotntec emiduong TPoBANUATWY Twv HoBnTwv.
EvatoBntomolel Toug pabntég otn oxéon petafy STEM kot moapaywylkig Stadikaciog. Ta mnyaivel emiong
TOAU KaAd 6cov adopd T cUPUETOX Twv pabntwv. To 3D obnyel os amoteAéopata OV oL HadnTég
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 yLa TNV ATIPOCKOTTN EVOWUATWON Tou STEM oto Arts & Design.

O yevIKOC 0TOXOC TOU £pyou gival va emutpePel TV epapuoyr] TPLodldotatou oxeSlaopou Kal

EKTUTIWONG oTNV ekmnaidevon STEM ota oxoAeia tng SeutepoPadulag ekmaidevonc:

° Mapox oe SaokAAoUC Kal HaONTEC pe HAONOLOKES/SIOAKTIKEC TINYEG OXETIKA UE TOV
TPLoSLAoTATO OXESLAOUO KL TNV EKTUTIWON

° Mapoxn os SAoKANOUC Kal HaBNTEC pe HABNOLOKEG/SIOAKTIKEG TINYEG OXETIKA UE TNV
edappoyr ™G yYAWooog mpoypappatiopol Python otov TploSldotato oXeSLOopUo KOl TIG SNLOUPYLKEG
£€epEUVNOELG TPLOSLACTATWY HOVTEAWV

° E€OMALOMOG TWV eKMALSEUTIKWY e neBodoloyikn Kal S16aktikn kabodnynon yla To

oxeblaopod kat tnv mapadoon tne eknaibevong STEM otov topa tng texvoloyiog 3D.

O etaipot amd tv EMGda sivat n AtevBuvon AsutepoPabuilag Exkmaideuong Xaviwv Kal to

MoAuteyveio Cete.

ZuyxpnpatodotoUpevo amo to Mpdypappa Erasmus+ tng Eupwnaikig Evwong, Kwd. oxt. 2020-1-
BG01-KA201-079274.

6. MiniOpenLabsSTEM, miniopenlabstem.com

O KUPLOG OTOXOC TOU £PYOU €lval va SNULOUPYNOEL Kol VoL SOKLUACEL [LLAL OVOLYTH KOLVOTNTA KOl
T(PAKTLKA TIPOCEYYLoN yla T Buwowun Avamrtuén kal tnv Eknaidevon STEM nawdwwy (6-12 €twv), mou

nepAappaveL:

° MiniOpenlLabs: ta MiniOpenlabs eival HIKp& €pyaOTAPLO, OVOLXTA OTNV TOTILKA
Kowotnta, Omou Ta madld, umoé tnv koBobnynon SackdAwv N OAWV  EKMALSEUTIKWY
(oupmephappavopévwy Twy YOVEWYV), LIoPoUV VAL GUUETACXOUV O £pya Ttou Baocilovtal oto STEM yla
™ Blwotpun avamtuén.

° BiBAio Apaotnplotitwy: auto to BiBAio Ba mepléxel éva cUvolo £pywv Tou Bacilovrtot

og STEM yta tn Buwotn avamtuén mou pmopouv va mpaypatonotnfouv ota MiniOpenlLabs.
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° Epyaotrpla: mep\appavel Th Snuloupyla KATEUBUVTPLWY YPOUUWY Kal Th Sle€aywyn
SlopopeTIkKWV eKENAWOEWY Yyl TNV LKAVOTOINON TWV EKMALSEUTIKWY OXETIKA HE TNV TPOCEYYLONn

MiniOpenlLabs Kol Tn GUUHUETOXH TNG TOTLKAC KOLWVOTNTAG OTLC EKTALSEVUTIKEG SpacTnplotnteg STEM.

To Mavemnotiuo Autikng Makedoviag kat to Anatolia Education Group eivat ol etaipol ano tnv

EN\GSa.
Juyxpnuotodoteital amno to Npoypauuoa Erasmus+ tng Evpwmnaikng Evwonc.

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- mpow8non-

LLETAVAOTEC-YUVOLIKEC-OTNV-EMLOTI LN -TEXVOAOY LO-LLN X OVLK A -KOlL- L atO N LOLTLK AL

«To EUmentorSTEM erublwkel va TPpowdnoeL TIG €MSO0EL, TN HABNON Kal TV avAmTuén
YUVALKWV UE HLETAVOOTEUTIKO UTIORaBpo yla va edpawwoouv T otadlodpopia toug os BEoelg epyaaoiag
STEM (Emiotrun, Texvoloyia, Mnyavikr kot Madnuatikd) otnv Eupwrnn (wg apelpopevol untaAnlot
w¢ emxelpnuatieg). To £€pyo otoxeUeL otV avamtuén Kol tn SOKLUA KALWOTOUOU UALKOU yla Thv
kaBobnynon kat tnv kabodnynon (M&C) mou otoxeVel petavAotpleg e umoPabpo STEM kol toug
enayyeApatieg mou epyalovral pall toug (oUpPBoulot otadlodpopiag, ekmaldeutikol, umelBuvol
npooAnPewv, ocUpBourol, K.AT.). To ekmaldeutikd kot SL8aktikd UALKO Ba kolvomolnBel oe évav
SLOSIKTUOKO EVPWTIATKO KOUPBO YVWoNG o€ OAEC TLG YAWOOEG CUVEPYATWV. TO £pY0 £XEL OXESLAOTEL yLa vaL
AaBeL untdyn tpels kploweg Staotaupwoelg otnv Eupwrnn. MpwTtov, N aufavouevn EL0PON HLETAVAOTWV.
AgUtepov, TO xaopa Twv dUAwv otlg Béoelg epyaciag mou oxetilovral pe to STEM. Tpitov, To SUTAO

MELOVEKTNLO TIOU QVTLETWITIZOUV OL LETAVAOTPLEG UPNANG ELGIKEUONG OTLG AYOPEC EQYACLAGY.
HEvwon AutAwpatoUxwv EAANVidwv Mnyavikwv gival o cuvepyatng anod tnv EAAaSa.
Tuyxpnuoatodoteital amno to Npoypappa Erasmus+ tng Eupwrnaikng Evwonc.

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 eivat otL ta Mabnuatikd kat ot uoikég Emotriueg mpémel va Stdaokovtal
LLE TILO EUXAPLOTO TPOTO. O BEAQUE VO TIAPAKLVI|OOUE TOUC HaBNTEG va pdBouv TNV «EMoTAUN» PHECW
NG ELOAYWYNE TOU KOOUOU yUPpW TouG. EMLKeEVIpWVETAL oTNV av€non Kat otn BeAtiwon g euxapLotng Kot

€UXAPLOTNG eKUABNONC Twv Mabnuatikwy kal Twv Quokwy Emetnuwy. H Emotun Kot ta Mabnuatika
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CUMUBAGAAOUV OTNV QVANTUEN OTOUG HaBNTEC £vOC Aoylkoomaywylkol HUoAol Kol Twv SeflothTwy
oXeOLOOMOU (LKAVOTNTEG) TIoU eival piat amd TIg KUPLEC LKAVOTNTEG OTNV eVEPYO CUUUETOXN TOU TOALTN.
ErutA£ov, oL BETIKEC EMLOTAKEG KAl Ta pabnuatikd BonBoulv Tig Stadikaoieg adaipeong ano 1o «KAvw»
otn «okeéPn», dlvovtag €tol tn duvatotnta oToug pabntég, Wiwg toug allodamolg Ladnteg f Toug
HaONTEG He eLOIKEC avVAYKEG, va evowpatwBolv ot dpactnplotnteg. H W6éa tou €pyou eival
LOONTOKEVIPLKN KOl E£0TIOOUEVN Kal n B€on Tou €pyou OTOXEUEL OTNV €vioxuon TNG akodNUOIKAG
gmtuxiog twv Wpupdtwyv. Me Slookedaotiky SLOaoKaAl HABNUATIKWY KoL TEPAUOTO PUOLKWY
EMIOTNUWY, oL pabntég Ba mapakivnBouv va pabouv meplocdtepa Kal ol dackaAol Ba pumopolv va
S16afouv 6€L0TNTEC Kal LkavotnTteg oe Sladopetika meplBarlovta SidaokaAiog. Oa To MPALoUV HECW
NG avtalhayng epmelplwy Kal tng SteBvolc cuvepyaaoiag. MoAAol amd Toug PELOVEKTOUVTEG LOONTEC pOC
Ba AaBouv pépog os SpacTNPLOTNTEG TOU £PYOU Kal autol ol padntég Ba dtacouv oe loa kat Sikala
pobnotaka neptBarlovra kat Ba cupBalouv oto va eival evepyol Eupwraiol oAiteg. Ta pikpd GLAtka
npo¢ to TeplBailov €pya cupParlouv oe évav Blwolpo Mpdcivo teomo {wNg yla va TTapEXOUV ULa
aodaln, Sikawn maykdoua kowvotnta. EnmAéoy, Ba avamtugel kot Ba epmhoutiost TNV katovonon Twv
HOONTWV yla TNV €vvola TwV «UIKpWV oAAaywv otnv kadnuepvh toug {wn» oe évav mepLBallovika
amnelloVpevo koopo. Ta neptBarovra Stdaokaliag kol pabnong twv cuvepyaldpevwy oXoAeiwv pag Ba
BeAtiwBoUv, n cuvepyaoio HETAEY TWV IOpUHATWY Ba evioxuBel, oL akadnuaikég Se€LOTNTEG TWV pabnTwy
Ba auénBoulv kat ot padntég Ba avamntuéouv Se€LotnTeg okEPNG Kot SpAcng yla tnv PoAnyin Kot Ty
entAvon mepBarloviikwy TpoPAnudtwy. EmumAéov, T epyaoctipla Kol oL ekmaldevoelg Ba
QVTLUETWITIOOUV TIPOPANLATA AVATTTUENC BACLKWY LKAVOTATWY. ETUXELPNUATIKOTNTO? KOWVWVLKEG, OLOTLKEG
KOl SLOTTOALTIOMLKEG LKOVOTNTEG: AVTLUETWIILON TNG ETUOETIKOTNTAC KAl TNG Blag petafd Twv padntwv. Oa
EVIOXUOEL TO aloOnua Tou avrnkewy otn oXOALK) KOUATOUpQ, Ba KATATIOAEUNOEL TNV €yKATAAEWPN TOU
oxoAelou. OLetaipol Ba meplhapBavouv wg otoxo TN SleBvoug cuvepyaoiag TwV MALSLWY - KOWVWVLKA KoL
TIOALTLOTIKA gvatlcoOntomoinon kot emiluon mpoPAnUATwY PeTafl TOUC, TOUC POAOUG TOUG OTNV OUASIKN
epyooia (apxnydg, axkolouBog, otoxaotng, 6paotng...) Maldikn ouvepyacio wg mpoAndn Tou
ekdoPLopol, KOWWVIKEG Se€loTnTeg o SLeBVEC emimebo. Na EMEKTEIVEL TIG ETUKOLVWVLIOKEG, KOWVWVLIKEG
Se€1otnTeC Kal TG 6€LotnTeC emihuong MPoBANUATWY Twv HaOnTtwv os SLeBvég emimedo kat PHe oUTOV TOV
TPOTo va Toug BonBnoel va yivouv «eupwraiol ToAiteg» ouveldntomolwvtag kat embuwkovtag tn Sikn

TOUG KOUATOUpOL.
To npdtumo SnuoTiko axoleio AAe€avSpoUmoAng ival o cuvepydtng amnod tnv EAAada.

Zuyxpnuatodoteital amnod 1o Mpoypappa Erasmus+ tng Eupwmaikng Evwong.
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3.3 Mpoypdupata e-Twinning, oeulvapla kat Beplva oxoAela

Mepa amod ta épya HORIZON 2020 kot Erasmus+, ol EAANVEC evlladePOUEVOL OpYaVWVOUY KOl
CUUUETEXOUV OE TPOYPAUMOTA, Oepvapla kal Bepwvd oxoleia eTwinning. AkoAouBoUv evOELKTIKA

ipoypappata. Ta €€L ogULVApLA TTOU TTAPoUoLA{oVTaL OpyOavWVOoVTaL oTo TAaiolo €pywv Erasmus.

1. Opyaviouog STEM Education, stem.edu.gr/en/stem-masterclass-educators-erasmus/

To AleBvég OepLvo Ixoheio EKMALSEUTIKAG POUMOTIKAC ameuBUVETAL 0€ eKMALEEUTIKOUE OAWV TWV
BaBuidwv, amod xwpeg og OA0 TOV KOOO. OL GUUUETEXOVTEC EKTTOLOEVUTIKOL TTAPAKOAOUBOUV TOPOUGCLACELS
KoL gpyaotrpla Tou SLEUKOAUVOUV EUTIELPOL EKTTOLOEUTIKOL UE TIOAAATIAEG OUUETOXEG KOl ETILTEVYLOTA
otnv Maykoouta OAvpmiada Poumot. H Siabrikn tou oXOoAelou TPAYyUATOMOLETAL OTO AyYALKA, EVW

napdAAnAa Ba uTtapyel dleppnveio ota EAANVIKA KATOTILY QULTHUOTOG.

2. STEM Robotics Education, stemrobotics.gr/erasmus-teachers-training

O Emotnuovikog Ekmatdeutikog UAMoyog yia tnv MpowBnon tng Emwotiung, Texvoloyiog,
MaBnuatikwy kot Popmotikrg «STEM Robotics Academy», gival évag Mn KepSookomikog EKatdeutikog
Opyaviopog, ue £€6pa tn Adploa-teped EAAGSa. Autr n opdda mephopPavel SacKAAOUG, EPEUVNTEG,
ETILOTAMOVEG Kal eMayyeApoTieg Tou evladépovtal yla to STEM (Emiotiun, Texvohoyia, Mnxovikn,
MaBnuatika) kot tnv Ekmadeutiky Poumotikr. Xto STEM Robotics Academy skmawdeletal n emdpevn
VEVLA EMLOTNUOVWY, HUNXOVIKWY, OXEOLOOTWY, KOWOTOUWY KOTOOKEUAOTWV Kol emXepnuatiwy. Ot
poOntég ekmatdevovral otnv emiAucn cUVOETWY TTPORBANUATWY XPNOLLOTIOLWVTOC KOLVOTOWESG HeBOSouG

S6aokaliog, Texvohoyia aLyung Kol LECW TWV EMLOTNUWY STEM.

3. Ekrtatdeutiko Ivotitouto DOREA, dorea.org/erasmuscourses/promoting-stem-education/

To Exmatdeutiko lvotitouto DOREA eival €vag pn KepSOOKOTLKOG 0pYyaVvIoUOC Tou LW6pUBNnKe To
2012 pe kUpLa €6pa tn Agpecd TG KUmpou. To eKTTALSEUTIKO LAONUA ETUKEVIPWVETAL OTOV EUTTAOUTLOUO
TOU Mpoypappatog omoudwv STEAM LEoW KAVOTOUWY SpaoTnPLOTATWY Yl LaBnTEg, SLabEéoiuwy mopwy
pHabnong kat StbaokaAiog, kabBwg kat epmAoutilovtag TiG SeELOTNTEC TWV EKTIALOEUTIKWY OTNV EUMAOKN
KOL TNV tapakivnon Twv padntwv toug. To pabnua Slepeuvad emiong TNV avaykn CUULETOXNG TNG TOTIKNG
KOLVOTNTAC KOL TWV 0pyaviopwy. To padnua sivatl tdaviko yla ekmaldeutikoug mou dtdackouv STEAM kot

Bélouv va epmhouticouv mepaltépw ta padipotd toug. H exkmaibsuon Oa umopolos emiong va
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T(POCOPUOOTEL yla apyxdploug mou Ba nBelav va spopudcouv To Mpoypappa onoudwv STEAM ota

oxoAsia Touc.

4. e-Nable Greece, enabling.gr/en/erasmus-courses/

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
padnuata kot epyaoctipla Erasmus+ mou KaAUTtouv SLadopeTIKEG VOTNTEG TOU Baotkol mAaloiou. Ta
OEULWVApPLA ElVaL TTAVTO EEATOUIKEUMEVA, OVAAOYA LIE TO EMAYYEALOTIKO UTIOBABPO KAl TIG OVAYKEG TWV

EKTIOLOEVOUEVWV.

5. Platon Erasmus+ KA1, platon.edu.qr/europeanprojects/erasmuskal/

Erasmus+ KA1, Ekmoatdeutikd MabBnpata. H Opdon Erasmus+ KA1 mpoodEpel oTOUG
EKTIALSEUTIKOUG gUKALPLEG VO BEATIWOOUY TIG S€LOTNTEG TOUC CUUUETEXOVTOG OF LOBAUATO KATAPTLONG
og opyaviLopoUG o AAAeC xwpPeG. Ta oxoAeia Platon mapéyxouv pia oslpd TETOLWY HOONUATWY KOTAPTLONG
og Bépata onwe n SlamoAtiopikn ekmaidsuon, ol PndLokeg Se€LOTNTEG, N EKMALSEUTLKI) POUTTOTLKN, N
S16aokalio STEM, ol KOWWVIKEG Se€lOTNTEG KAl N Labnon pe Baon to matyvidl. Kabe xpovo opddeg
KaBnyntwv anod 6An tnv Eupwnn dplofevouvtal yia éva Sltdotnua otnv Katepivn kot CUPPETEXOUV OTO

EMLUOPPWTIKA pobApata Tou oxoAsiou pag.

6. Ot kavotnteg STEM otov 210 awwva, Séppec, erasmus2020.splet.arnes.si/ltt-c1-the-stem-

abilities-in-the-21st-century-greece/

To €pyo dev mpoopiletal Ldvo yla pabntég kat ekmaldeuTikoUG aAAd yLa TV eVpUTEPN KOWOTNTA
KL oL oTOXOoL propel va StadEpouv amo tn pia opada otnv AAAN. ZTOXOL TWV LabnTwV: 0 TILO ONAVTLKOG
otox0G elval va auénBel to evoladEpov Twv PabnTwy yla TIG EMIOTAKES, TNV TEXVOAOYLa, TN UNXOVLKN KoL
TO LABNUOTIKA. VO aloBavovTal KOAA KoL va £€X0UV APKETH AUTOEKTIUNON yLa Vo cuvepyalovtal e dAAoug
oe éva €pyo (Habnon PBAacel €pyou) Kal va €MIKOWVWVOUV Hall TOUG oTa ayyAlKd: Vo avamtugel pla
pobnolakn svalcdntomnoinon Baoel £pyou. va avamtuéouv ) vo BeATLWOOUV 0TOUC PaBntég Se€loTnTeg
OTIWG N SNULOUPYLKOTNTA KOl N TIVEULLOTIKA TIEPLEPYELQ, N Yyvwaon Kot N matdeia ota péoa enkowvwviag, n
KPLTIKA OKEYPN, N ouvepyatikn gpyaocio, n emilvon mpoBAnUATWyY. va pABouv W Vo XpNoLUoToLouy
Slodopetikég texvoloyiec kal mpoypappata TME- va evBopplvouv Ta KopiTold Vo QOKTHOOUV
OUTOTETIOIONON OTNV EMLOTNUOVIK LABNGN, TN UNXAVLKA KOLTAV OUASIKN EPYACLO- VO TOUC TIPOETOLUAOEL
(xprion yYAwooag kot autornenoifnon opAlog, TOATIOUOG K.ATL.) yio TNV avtallayr og AAAEG XWPEG. XTOXOL

EKTIALSEUTIKWV: OL EKTTALSEUTLKOL TTOU €V €X0UV YVWOELG 0TNV TIPooéyyLon STEM va pabouv yu' autny, Ue
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™ BonBeta aAAwv etaipwy, Kol va £xouv auTtomenoibnon otL Ba tn XpnoLomnoLcouv oto meplBaiiov
epyooiag kal Stofiwong touc. pla dladikaoia £€pyou otnv omoia ol ekmaldeutikol (mou dev €xouv
UNXOVLKA 0TO KAQOLKO TIPOYPAUA OTIOUSWY TOUG) avamtlooouV TIG Se€LOTNTEC TOUG TToU OXeTilovTal e
TNV EVOWHATWON TOU KUKAOU TNG UNXOVIKAG OTO HABNUA Touc. va polpalovtal KOAEG TIPAKTIKEG: va
Snuoupynoet pLa BeTikr oxoAikn atpoodalpa mov Ba cuvéBade otn AoyLkh okEPN Twv pabntwy, otnv
avamntuén g SNUOUPYLKOTNTAG TOUG OTN UNXOVIKN KoL OTNV aVAMTUén TNG QUTOEKTIUNONG TOUG. va
HaBouv yla AAAOUG TIOALTIOHOUC KOl VO LOLPACTOUV TNV eUmelpia pe dAAoug cuvadéAdoug yla va Toug
TIOPOKLVIIGOUV KalL va TipowBrioouv To Erasmus+. va BeATIWOoEL TV MpodopLkr eUmioToolvn oTn XpHon
EEVWV YAWOOWV OTOUC KABNYNTEG ETIKOWVWVIAG: — VOL OPYOVWOEL TIG §paoTNPLOTNTES YL TOUG LaBNTEC, TO
TIPOCWTILKO KAl TNV TOTILKA KOWOTNTA: Yl TNV powBnaon Tou £pyou oTa PEGA KOWWVLKAG SIKTUWONC Kot
TIC TOTUKEG €16 oelg. OL oTOXOL Yyl TOUG Yyovelg (KnOEUOVEG): val TOUG EUMAAKOUV OE OPYOVWUEVEG
6paoTNPLOTNTEG £pYyOU. VLA VA CUUPETACYXOUV OTNV TPpoodhopd TWV OTILTLWV TOUCG oToug aAAodarmolg
doltntéc. va Ponbroel to oxoAelo otV TPOETOACIO TTAPASOCLOKWY GayNTWV Kal TIOALTIOTIKWY
ekbnAwoegwv. OL GTOXOL yLa TNV TOTUKI KOWOTNTA: va cUUTepAndOel o€ oplopéveg SpactnplOTNTES TOU
£pyou. va To TpowbnoeL PEow SpaoTNPLOTATWY £pYoU KAl cUVAVACTPODNC E VIOTILOUG KO TOTILKOUG

opyavLopouc.

7. Edvikoc Opyavioudc yia tnv untoothipién dpaocswv eTwinning, etwinning.qr/news/stem/1197-

etwinning-stem-4-0-500

Me TI¢ emtuxnuéves dpdoelg Twv eTwinning STEM 1.0, STEM 2.0 kat STEM 3.0 oxedov 800
oxoAela €fomAloTnNKAV HE KIT POUIOTIKAG KAl TPLOSLAOTATOUC EKTUTIWTEG, GAAQ Kal umoothpLEay
EKTIALOEUTIKOUG oTnV UAomoinon épywv STEM - eTwinning kat otnv ekmaibeuon toug. O EBvKOG
Opyaviopog Yrootnpleéng tng dpaong eTwinning oxebLalel Tn ocuvéxion tng Spaong pe To STEM 4.0, autn
™ Popd e otdX0 ThV Mpowbnon Tng cuvekmaideuong kat Tng dtadopetikdotnTag! Qdelovpeva oxoheia:
500 ZxoAég EmayyeApatikng Eknaibeuong, ZAE, Melovotnteg, Qulakég, Auompdaolteg Meploxeg, Kévipa
ElS1kNg Aywyng.

3.4 NepiAnyn

H ekmaidevon STEM otnv EAAaSa daivetal va edpapudletal péco amd £pya Kal oEULVAPLAL.
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Téooepa €pya HORIZON 2020 é€xouv kataypodel. Ao and autd avadEpovtal Kuplwg otn
POUTOTIK WG UEPOG TNG ekmaideuong STEM. To PAFSE daivetal va akolouBel tnv oAokAnpwpévn

nipoogyylon STEM. To Scientix ¢paivetal va eival éva «onueio oUVEECNC» LETOEY TIOPOLOLWY EPYWV.

BpéBnkav entd €pya Erasmus+ mou acyolouvtal pe Stapopa Bépata STEM. And tnv EANGSa
OUUMETEXOUV TIQVETILOTAMLO, OnuoOcla Kol WWwTIKkA oxoAeia mpwrtofabuiag kot Seutepofadulag

eknaidevong. Ta meploootepa amo ta €pya adopouv cUYKeKPLUEVA Ttedia STEM.

HyoypadnBnkav emniong €L oepvapla mou mpoépyovtal amno épya Erasmus+. AnteuBuvovtal oe
MOONTEG, EKTTALOEVUTIKOUG KOl YOVELG. ZTIC ApAMAvVWw SpaoTnpLOTNTEG CUUUETEXOUV KUPLWG GOPELS TNG

LOLWTLKNAG ekmaibeuong.

T€Aog, 0 EBvikog Opyaviopog yla Ty urtootiplén Spacswv eTwinning umootnpileL pLa CELPA OO

npwrtoPoulieg eTwinning mou oxetilovtal pe to STEM.
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4 EpeuvnTtikd anoteAeopata EAANVWY epeuvnTwy

Kataypdadovrtal epeuvnTikd anoteAéopata ou oxetilovtal pe to STEM mou mpoépyovtal ano
‘EAAnveC gpeuvnTEG TTOU gpyalovtal Kupiwg otnv EAMGSa. AuTd pogpxovTal amo Ta CUVESPLO e KPLTEG
TWV 800 PEYAAWV ETILOTNUOVIKWY CUAOYWV, SnAadn tng « EAANVIKAG Emlotnpovikng Evwong Texvoloylwv
MAnpodopikic & Emkowwviwy otnv Ekmaideuon» kat tng «Evwong ywo tnv Exkmaidevon kot tnv
Texvoloyla Twv Quolkwv Emotnuwy». EVOEIKTIKA €pEUVNTIKA ATMOTEAECATA CUYKEVTPWONKOY EMioNG

arno Slebvr EMLOTNLOVIKA TIEPLOSIKA KL TOLOUG.
4.1  Epyaoieg ouvebplwyv

4.1.1 EMnvIKA Emotnuovikn Evwon Texvoloylwv MAnpodoptkig & Emikowwviwy otny

Exnaibevon ( www.etpe.gr)

7 ° MaveAAnvio 2uvébdpio «Evraén kat xprion twv TIE otnv eknaitdeutikn diadikaciar, Matpa,

16/09/2022 - 18/09/2022, ISSN: 2529-0924, ISBN: 978-618-83186-7-0

1. XplotodoUlovu, E., & MoAdatoyAou, X. (2022). H ekmalS£UTIKA POUTTOTIKI WG LECO AVATITUENC TNG

SnuoupyLkoTNTAG oTNV MPpwTtoBadula ekmaidevon oto mAaiclo Tou STEAM.

Auti n epyacia Slepeuva tnv amoktnon Seflotitwy tou 21ou alwva Katd tn SLAPKELA TNG
eUmAoknG o Opaotnplotnteg STEAM oe poabntég mpwrtofabuiag ekmaideuong. OL OLOAKTIKEG
napepPaocelg Baolopéveg otn Bewpla TOU KOVOTPOUELOVIGHOU CUMGWVA HE TIG APXEG TTOU SLATUNIWOE O
Seymour Papert. YioBetriBnke 1o pebodoloyikd mhaiolo twv Four Pi's Creative Learning amo tov Mitchel
Resnick kat xpnowomnoln0nke to nakéto Exkmatdeutikng Popmnotikig LEGO® Education WeDo 2.0 Core Set.
OL CUPUETEXOVTEC SNULOUPYNOAV TPWTOTUTIEG KATOOKEUEG, oL omoieg afloAoynBnkav amnod opddo eldikwv
péow TG Texvikng Xuvalvetikng AfwoAoynong. Ta amoteAéopota £6sav tnv emidpacn otn
SNULOUPYLKOTNTA TIOU TIPOKAAEITAL Ao TN CUMMETOXN Twv padntwv ot Spoaotnpldtnteg STEAM

Education Robotics.

2. TkoAtolou, A., Kaparmnétoa, B., Kokkivou, X., MmAavdg, 2., & YodlavomovAou, X. (2022). The

Skills Labs otnv Yndlakn tagivopnon Bloom: Epsuva 6pdong He Pkt padnon.

To apBpo napoucialel tnv edappoyn twv Skills Labs, plag kawvotoplog mou elonxén npocoata
oT0 eAANVIKO Tpdypappa omoudwy tng MpwtoBabutag kot AsutepoPabulag ekmaidevong Kot oToxeUeL
otnv KoAALEpyela SeflotnTwy Twv pabntwv. OL Spaoctnpldtnteg avamtuooovtal o &va Pnolako
neplBdAlov padnong pe ouvdldaokaAia kot cuvduacuévn padnon, olpdwva pe tv Pnolakn
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talvounon tou Bloom, wg épeuva §paong. H afloAdynaon tng Spaong £ylve pe Slepelivnon Twy anoPewv
TWV HAaBNTWV, e POUUTIPIKEG Kol XOpTOPUAGKLA auToafloAdynong Labntwy kot Sopnuévn mapatnpnon
OO TOUG OUMUETEXOVTEC EKMALSEUTIKOUC. OL pabntég kaMhiépynoav Se€lotnteg {wNGg PAOLKES

padnotakég Se€lotnteg tou 21ou awwva Kal de€lotnteg STEM.

12 °EBvikO EAANVLIKO Kal AleBvEG ZuvESpLo «OL TNE otnv eknaidsuon», DAwpva (Stadiktuaka),

14/05/2021- 16/05/2021, ISSN: 2529-0916, ISBN: 978-618-83186-5-6 3.

3. Zlopavn, B., & Xat{nAsovtiadou, I. (2021). KaAAEpyeLa TNG XWPLKAG OKEPNC W 0pL{OVTLO VA

otoug topelg STEM. Emumtwoelg yia tnv aglomoinon tng dladikaoiag Kataokeung eKMatSeUTLKOU POUTIOT.

AuTH n epyacia poteivel Tn xprion tng Sladilkaoiag KOTOOKEUNC EKTTOLOEUTIKOU POUTTOT TIPOG TNV
KOAALEPYELD TNG XWPLKNAG OKEPYNG WC €va €YKAPOLO vApa otnv ekmaidsvon STEM. Mua gumelpikni
nepintwon yla th Sladikooio KATAoKEUNG EVOG pOUTIOT, amo £va {euydpl pabntwv SnUotikol oxoAsiou
Tou xpnotponolovv pmhok WeDo 2.0, mapouotadetat Kol XwpoBeTETOL WG TPOG TLG KOTOOKEUOLOTLKES
OpACELC KAl TN OXETIKA EeMXeElpnUatoloyia. H mpotewvopevn epyacia CUUBAAEL O HETOYVWOTIKO

eninedo otnv npowdnon mBavrg LOKPLVAC LETADOPAS TNS XWPLKAC OKEWYNC OE TopEelg STEM.

4. lwavvidng, 2., BeAévtla, A.M., Aeukog, |., & Oaxavtidng, N. (2021). Ot avtiAnPelg Twv padntwv
ylaL TN Xprion pPOUTOT KoWwVLKAC BonBetlag oto STEM.

AUt n €peuva TPOTELVEL TN XPHON POUTOT KOWWVIKAG BonBelag wg Bonbol dackdiou yia
pobntég 13-17 etwv. M mapéupoon mou oxetiletat pe tn Sidaockalia STEM oxebldotnke Kal
avantuxOnke and évav daokaho pe e€elbikeuon oto STEM o€ pLa payaTLk oXoALKr TaEn. O SAoKaAog
Xpnotuomnoinoe Tov poumnotikd Bonbo6 STIMEY w¢ ocuvtoviotr ddackahiag, o onoiog aAAnAerdpolos pe
TOUG HaBntég. Ta posttests €del&av OTL oL HaBNTEC afloAoyoUv BETIKA TN XPHON POMTIOT KOWWVLKAG
BonBelag otn pabnon STEM. ZuykekpluEva, avedepav OTL N XPHON POUNOT, OTwE To pounot STIMEY, ot

Bépata STEM cupBAAAeL oTtnV eUNAOKN, Ta KIvNTPA KoL TNV KAAUTEPN KOTAvOnon.

5. ApBavitdakng, I, Mnpatitong, ©., Zedtépncg, 2., & MaAalyewpyiou, I. (2021). MeBodoloyia

UTIOOTAPLENC OXESLAOTLKAC OKEYNC LEOoW KapTwV oxedlaong otnv mpwtoPaduia ekmaidsuon.

AUTA N UEAETN TPOTELVEL WLOL TIPOCEYYLON YLO. TNV UTIOOTAPLEN TNG OXESLOOTIKNAG OKEYNC OTo
mAaiolo NG ekMASEUTIKAG popmoTikng STEAM, yia pobntég yupvaciou tou Anpotikol XxoAeiou. H
npoogyylon Baoiletal os 40 kaptec oxedioong, oL omolec oTtoxevouv otnv urtootnpL{dOpevn diepelivnon
TMPOBANUATWY, OVAYKWY, EUKALPLWV KOL LBEWV ATIO TOUC HABNTEC 08 a0pLoTA KOOOPLOUEVA OXESLAOTIKA
npoBAnuata. MNoapoucialetal n edapupoyr TnNG MPooeyylong oe 6 ocuvebpie¢ pe 31 pabntég mou
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OUMUETEXOUV O OMASA EKMALOEUTIKNAG POUTOTIKNG, KABWG KOL QMOTEAECUOTA OXETIKA HE TN
SNULOUPYLKOTNTA KOL TNV Kalvotopia Twv Wewv mou mapayovial. Ol pabntég umootnplav OTL n
TpoTeVOpevVn peBodohoyia oxedlaopol Toug emetpee va e€epeuviioouv To TPOPANUA HE €vav

anpPoodoKNTo, SNULOUPYLKO KOl TTOPAYWYLKO TPOTIO.

6. Toamdpa, M., ApkoUAn, A., Apxovth, B., Manmadoykwva, K., & Pevtlénn, K. (2021). To £Eunvo

oxoAeio: Snuoupytkn Auon evog neptBaArlovtikou poBARpaTog, Xpnolponoinos to Makey Invention Kit.

H epyaocia autn adopd pia ekmalSeutiky 6paotneLOTNTO OV VAOTIOLE(TAL O0TO vnriaywyeio. O
OUYKEKPLUEVOG OTOXOG ATAV N avamtuén Snuloupylkng okéPng péow tng emtAuong mepParloviikwy
TPoPANUATWY TIoU 0dopad TN OMATAAN VEPOU KOl EVEPYELOC OTNV KABNUEPLVOTNTA TwV HaBnTwv oto
oxoAeio. Tuvdualovtag tnv meptPariovtikn ekmaidevon pe tnv eknaidsuon STEAM, kaAAlepynOnkav
6e€lotnteg mou oxetilovtal pe TN SNULOUPYLKOTNTA, TNV KPLTIK OKEYPN, TNV EmMKOWWVIo Kol TN
cuvepyaoia péoa o€ éva TAALOLO SLEPEUVNTIKAG LABNoNG. OEAoVTaG Vo CUVSECOUV TOV TIPAYUATLKO Kol
tov Pndlakd koopo, ta madld amd kabe oxoleio Snulolvpyncov Lo LOKETO TOU OXOAEiou TOUG,
xpnotpomnoinoav to Makey Invention Kit, dnuoUpynoav amntég SlemadEg mouU EVOWUOTWVOUV EEUTIVEC
Aettoupyleg mou Ba pmopovoav va BonBricouv otnv e€0LkOVOLINGN EVEPYELAG KL VEPOU, nxoypddnoav
NXOUG KOL NXNTIKA UNVOUOTA, EVW HESA amo To TePIPAANOV ekMaLSEUTIKOU Tipoypapatiopol Scratch
€6wvav amAég evioAég. Méoa amo tnv ekmalSeuTikn Spaotnploétnta cuveldntomnoinoav to neptBailov
mtou Jouv Kat Stapopdwoav oTaoelg, avarapBavovtag evepyn dpaon Kol cUUETOXN yLa tn BeAtiwon Kal

TNV npootacia Tou.

7. HAadng, N., & O®paykouAng, . (2021). Ta oxuata Braitenberg w¢ SLEMLOTNLOVIKN TIPOCEYYLON
STEAM oto padnua Bloloyiag.

To dpBpo auTtd MaPoucLAlel Lo SLETILOTNOVLIKA TIPOCEYYLoN, LEow Tou STEAM, otn SidaokaAia
Tou pobnruatog tng Plohoyiag tng A’ taEng tng SeutepoPfabulag ekmaidevong otnv EAAGSa, mou
OMOTEAECE QVTIKEIUEVO £pyacTNPLOKAG ouvedplag ylo ekmaldeUTIKOUE KAl EPEUVNTEG OTO MAQLCLO TOU
12°° EBvikoU/AleBvolg Juvebplov «H TME otnv ekmaibsuvon». H mpoogéyylon Pooiletal otnv
T(POCOUOLWGN TOU VEUPLKOU CUCTAUATOC KOL TLG avTLOpAOELG TwV EUBLWY OVTWY ot e€wTtepkd epebioparta
ToU MEePLBANNOVTOG TOUC, XpNoLUoTolwvTag oxnpata Braitenberg. Me tnv amAr KATAOKEUN KoL TOV ammAG
TIPOYPOUUATIONO QUTWYV TWV OXNUATWV Ol ouyypodel amoktoUv plo mANBwpa SladopeTikwy

CUUTTEPLPOPWV.
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8. ApBavitn, B., KaAaumokng, I., KoAldkou, I., Maotpoylavvn, A., Mmpatitong, ©. (2021). MNpdowvn

ekmaideuon yla éva BLwotpo HEAAov.

H mpdown eknaibeuon €xel kabBoplotikd poAlo otnv sualcbntomoinon twv pabntwv ylo
nepLBarrovTikad IntrApata kot otn Slapopdwon CwoTwV OTACEWV KAl CUUTEPLGOPWVY TIOU UTIOPOUV Vol
oupBaiouv oe éva Buwotpo pEAAov. Mpoypappata onwc to GREEN EDU - Mpaoivn eknaideuaon yla éva
Biwolpo péAAov (GREEN EDU- Green Education for a Sustainable future -PROJ. N2 2019-1-PLO1- KA201-
065695) punmopolv vo. GUUBAAOUV CNUAVTLKA TIPOC AUTH TNV KatevBuvaon. To Green Edu xpnpatodoteital
ano To mpoypapua Erasmus+ tng Eupwmaikng Evwong kal otoxeVel va evBappUVeL Toug Habntég va
0.oX0ANB0oUV HE KALVOTOUOUG TOUELG TNG EMLOTAKNG KoL v TOUC BonBroEL va amOKTGOUV YVWOELG KL VOl
avarntuéouv e€LOTNTEC TOU B TOUG TIPOETOLULACOUV va yivouv urteUBuvol ToAlTeg Tou 210U alwva. IThv
napovoa epyacia mapouctalovial oL OTOXoL, h TALSOYWYLK TPOCEYYLON KOL OCUVOTTIKA oL
Spaotnplotnteg tng GREEN EDU, kaBwg kat mapadeiypato epappoyr EKMALSEUTIKWY oevapiwy otny

NAEKTPOVIKA TAEN TG B Kat I AnpotikoU.

9. Mnevtefivou, M.A., Aeukog, I., & Qaxavtidng, N . (2021). Alepedvnon tg cUUPBOARG Twv
SpaCTNPLOTATWY EKTIALSEUTIKAC POUTOTIKAG OTNV avTIANPN Kol KOTAvonon Twv HabnTwy OXETKA HE Tn

SUvON KoL T oTLyun.

H epyaoctia autn diepeuva tnv miBavr aAAayn ou eMNABe LETA T CUMUETOXA HaBnTwv Aukeiou
o€ d6paoTNPLOTNTEG EKMALSEUTIKNG POUMOTIKAG Tou TteplAapBavovtal o€ pia oelpd dtdaokaAiag mou
adopovoe Qawvopeva MnXavikng, oTLG anOPEeL KAl TNV KATAVONGON TWV EVVOLWV TNG SUVAUNG KAl TNG
POTING, Ao TOUC HaBNnTEG. OL AmavTNoELS TWV LaBnTwv CUAAEXDNKAV HECW EPWTNHATOAOYILWY TIPLV KOl
META TNV TAPEUPAOCN, €VW TPAYUOATOMOLONKE Kol TEPLOPLOPEVOG OplOUOC ouvevielEewv. Ta
anoteAéopata umtootnPilouv OTL oL LaBNTEG OXL LOVO BEATIWOAV TG YVWOELG TOUG yLa T SUvapn Kol Tn

porr|, aAAQ avTiAfdBnkav kat autr tn BeAtiwon.

10. Takn, O., & TQpoyiavvng, A. (2021). Melétn mpoypoppaTiopol oto Scratch Jr yia Tig

6e€1otnteg AUong amAwyv mPoBANUaTwWY armd madld mpooxoAkig nALkiag.

H mapoloa epyacia mapouctdlel Tov oxeSLaopo KoL TV VAoTToinan HLag oELpAc §paotnpLOTATWY
yla TNV emiluon anmAwv mpoBANUATWY TIEPLEXOUEVOU TTPOCGYOALKAC NALKLOC LECW TIPOYPAUUATIOHOU OTO
Scratch Jr. H épsuva elval plo peAétn mepimtwong, otnv omoio cuppeteiyav 18 moatdid evdg dnuociou
vnraywyeiov. Ta dedopéva tng €psuvag mpoékuav amod tnv avaluon Twv Pndlakwy £pywv KAbe

oMHAdag Kol TG OMOYPELG-LOEEC TWV TALSLWY TIOU KaTOoypAPnKov HECW OUVIOHWV NULSOUNUEVWY
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oUVeVTELEEWY, KATA TNV TMopouciaon Twv gpyaclwy Toug otov gpeuvntr). H avaAluon avédelle ta
eTITELY AT KAl TIG SUOKOAIEG TWV HIKPpWY HaBnTwy, ol omolol e€oIKeELWONKAV LE TO TPOYPAUUATIOTIKO
nieptBarlov, aveéntu€av de€loTnTeG edapuoyn PACKWY EVIOAWV Tpoypappatiopol kat edpdapuoocav
TIPOOXOALKEG Evvoleg (B€an, kateuBuvon, Stadpoun) o€ amAd npoBAfOTO TPoypappaTIoHoU. H epyacia
Tpoteivel TNV €vtaén Tou TMPOYPAUUATIOMOU OTO VNATLAYWYEIO PE OTOXO TN YVWOTLKA avamtuén, tnhv

KOAALEPYELA SEELOTATWY KOL TNV QVATTTUEN TNG SNILLOUPYLKNG EKPPAONG TWV TTALSLWV.

11. NamaloyAou, ©. & Kapaylavvidng, X. (2021). Apxikn avtiAnyn Twv padntwv Pe oUTIopo

OXETIKA LE TLG EVVOLEG TNG EKTIOLOEUTLKAG POUTIOTLKIG KOL TOU TIPOYPAUUATIOUOU.

2TOX0G auToU Tou apBpou ival va TTAPOUCLACEL TI APXLIKEG AVTINAWELG OXETIKA LIE TLG EVVOLEG TNG
Ekmatdeutikng POUmoTIknG Kal Tou Mpoypappatiopol, 14 pabntwv pe dlatapaxr auTloTikol GpACHATOS
mou eyypddnkav oto AnUoTkO XxoAsio. Ta epeuvntikd Sedopéva CUAAEXBNKav péow GUAAWV

afloAoynong kat Ta amoteAéoparta dpaivetal va epmioutilouv Thv untdpyouca BLBAloypadia.

12. Namnapopyopitn, A., & Anuntpakonoulou, A. (2021). Avaokomnaon TpOMwV Kot EpyaAsiwv ou

urnootnpilouv tn SLdaktikn dtadikaoia §paoTtnPLOTATWVY EKTTOLEEUTLKAG POUTIOTIKAG.

Autn n BLBALoYpadLK) OVAOKOTINGN LEAETNOE TOV OXESLAOUO TWV SPACTNPLOTITWY EKTIALOEUTIKAG
POUTOTIKAC 000V adopd tn pHabnolakr UTooTAPLEN TIOU TIAPEXETAL OTOUC MoBNTEG. Itdxo¢ ATav va
anocadnvioTouVv oL TPOToL kat Ta epyaleia mou unootnpilouv tn didaktiki dladkaaoia, Aappavovrag
UTIOYIN ToV TP AYOoVTA KOWWVLKAG AAANAEMiSpaon HeTafl TwV padbntwy. Mia cuotnuatiki avalitnon
KatéAnge oe 7 BBAloypadikéC avaokomnoelg Kal 15 epeuvnTikd apBpa o€ TEPLOSIKA KOl TIPOKTLKA
ocuvebpiwv. Ta amoteAéopata £6elEav OTL O YEVIKOG MALSAYWYLIKOG OXESLAOUOG €lval CUVETNG HE TNV
KOVOTPOUKTLBLOTLKI KOl KOVOTPOUKTLBLOTIKH dmodn tng uabnong, aAAd n mAsloPndia twv epeuvnTwy TWV
MEAETWV TOU CUMMEPANDONKaV 8V XPNOLOTOLOUV CUYKEKPLUEVA, OTOXEUMEVA EPYOAEia yla TRV
UTooTAPLEN NG Hadnolakng diadikaciag kat Sev opyavwvouv évav Sounuévo TPOmo padnong.

ANAHAENIAPAZH.

6 ° MaveAAnvio Xuvédplo «Evtaén kat xprion twv TIME otnv eknaibevtiky Stadikaocior, ASiva

18/10/2019 - 20/10/2019, ISSN: 2529-0924 ISBN: 978-618-83186-4-9

13. AvtwvomnoUAou, K., AaBidag, K. & Zaxapog, K. (2019). Npoypaplatiopnos Sladpopwy amnod to

Ozobot bit otnv mpooyoAikn ekmaidevon.

AUTO T0 apOPOo MOPOUGCLATEL TA EUPHHATO EPEUVAG OXETIKA HE TNV 0ELOTIONON TNG POUTIOTLKAG
mAatdpoppag Ozobot bit, n onoia mpaypatomno}Bnke tov Mdaptio Tou 2018 o€ dnpocio Nnmiaywyeio tng
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Matpoag. IKomog tng £€peuvag Ntav va SlepeuvnBel edv ta maldld eival oe B€on va avayvwploouv ta
XPWHOTA TWV KWSIKWY KAteuBuvong, ToU avTpoowneouV TNV Kivnon tou poumnot Ozobot bit, kabBwg
KOl va HImop£couv vo ta epappocouv o mpoBAnuata KatelBuvong Katl mpooavotoAlopou. MNa tnv
enitevén Twv oTOXWV, Ol cuyypadeic mpaypatonoinoav NULSOUNUEVEG GUVEVTEUEELG UAOTTOLWVTAG Eval
EKTOLOEUTIKO OevAplo. Aéka TtaLSLA CUMMETELXOV 0Tn UEAETN KoLl KARBNKav va avayvwploouv kal va
XPNOLLOTIOL 00UV TPELG XPWHATIKOUG KWELKOUC TIPOKELUEVOU VA LETAKLVIOOUV TO POUTIOT QIO TNV APXLKN
B£on otnv tehikn Béon péow pag Stadikaoiag emiluong mPofAnUATwyY. Ta AMOTEAECUATA TNG EPEUVAG
£€6elav otL ta maldla sival oe Béon va avayvwpioouv Ta XPWHOTO TIOU OVTLOTOLXOUV O KWOLKEG
KateUBuvong Kal HEoW TNEG KATAAANANC KaBodrynong Umopouv va ta epapUOcOoUV YLO VA LETAKIVOOUV

TO POUTIOT.

14. Namaddkng, . (2019). AfloAdynon ekMAldeUTIKAC Mapéupaong yio tn SddackaAla tou
TIPOYPOUUATIOHOU KoL TwV evvolwy STEM péow tng Snuoupylag £Eumvng edapuoyng mpoyvwaong Katpol

yla Kvnta.

AUt N gpyacia mapouoLlAlel PLo EKTIALSEUTIKA TIPAKTIKY TTou cuvOUAleL TV Kwdlkomoinon pe
™V ekpabnon evvolwv STEM péow tng dnuioupylag piag £Eumvng epopUoynS Ylol KIVNTEG CUOKEUEC
POYVWGNG Kapou. H paktikn ebpoprooTnKe yla padntég tng B' taéng Mevikol Aukeiou oto mAaiolo tou
pobnuatog Epeuvntikn Epyacio kal ta amoteAéopatd tng kpivovtal evBappuviikd kabwg oL pabntég
CUMMETElYOV 08 QUBEVTIKEG SPACTNPLOTNTEG TIOU OXETI{OVIAL HE T ETLOTNHOVIKA Tedia tou STEM,
oUpuBaAMovtag otn PeAtiwon Twv yvwon Kal otdon oe Bépata Texvohoyiag, Mabnupatikwv Kot

MpoypOoUUATIOHOU.

15. Nanadomnoulou, @., & Wuxdpng, 2. (2019). EEepeuvwvtag TNV UTIOAOYLOTIKI) OKEYPN KOl TNV
gmotnpoloyia STEM péow TNG UNXAVIKAG LABNoNG: Labnon Héow MapaSELYUATWY XPNOLLOTIOLWVTOC TNV
mAatdoppa tng Mnxavikng Madnong yla madia.

AuTtn n gpyaocia elval pla mpoomdBela cUVEEONG TNC UNXAVLKAG LABNONG LE TNV YITOAOYLOTLKN
YkeYPn kot tnv Emtotnuoloyia STEM. JuyKekplpéva, Tapouotalel pia mAATGOpUa UNXAVIKAG Ladnong,
OTIOU Ol CUUUETEXOVTEG EUMAEKOVTAL OTN SnUloUpyla EVOC CUCTAUOTOG HNXOVIKAG HABnong péow
npoypoppatiopol oto Scratch, pe éudoaon oto Physical Computing. Ta amoteAéopata TtOVIOAV TLG
OVAMTUOOOUEVEG SLAOTACELS TNG YMOAOYLOTIKAG XKEYNC, EVW OL OCUMMETEXOVIEG SnuLoupyouv

SpaOTNPELOTNTEG UNXOVIKAG LABNONG KOL AVOTTTUCOOUV «EEELSLKEVUEVOL CUOTHLOTOY.
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16. MNoAulwng, T., Kerastas, V., & Mantzios, H. (2019). Mo peAétn mepintwong padnuatwy
oxebloopol STEM: To eAatrpLo.

H epyaocia autr adopd pla ekmotlSeUTIK MOPEUPACH TECCAPWVY OUVESPLWY PBACLOPEVN OTN
S6aokaAio STEM. To ouykekpévo padnua tithodopeital «Metprioelg Malag — Ta Alaypapioto» Ko
S18dokeTal oto padnua ¢ duotkng tng A’ tagng tou Nuuvaoiou. Apxilkd, oL Hadnteg SdaxTnkav Tig
KOPTECLAVEG CUVTIETAYUEVEG Kal TN dnuloupyla ypadnUATwY KATd Tn SLAPKELA TWV HABNUATIKWV.
AeUTEPOV, OTO EPYAOTPLO TTANPODOPLKAG TOU GXOAELOU TOUG, opadomolnOnkav Kal « UTtoAoyioTnKav» TV
ayvwotn pala evog QVTIKELUEVOU HEOW TNC otadlakng dnuiloupyiag Tou avtiotolyou SLAYPAUUOTOC
XPNOLLOTIOLWVTAG MO Ttpocouoiwaon, mou Snuwoupynbnke pe to Aoywoulkd Geogebra. Tpitov, oto
£PYOOTAPLO ETIOTNUWY, Ol HOONTEC CUVEPYAOTNKAV KOl KOTOOKEUQOOV TNV TEWPAUATIKY Sldtagn,
TipayaTOoNOoLNoay TS LETP oL, oxeblaoav tn ypadikn napdotoacn Babpovopnong tou eAatnpiou Kabe
opadag, urtoAdyloav t palo tou BLPAlou puoikng Toug Kot culATnoav BEUOTA OXETLKA UE TNV TIPAKTLKNA

¢dUOoN Tou MEPAUATOC. KaL N BewpnTLK enetepyooia Kal eppnveia.

17. AwpoUka, M., Zapavng, N., KaAoyiavvakng, M., & Mamadakng, X. (2019). AdaokaAia

otolxeiwv Navotexvoloylog péow Pndlakwyv TEXVoAoyLwy oTnV MPWLN tatdikn nAkia.

O otoX0¢ TNG HEALTNG €lval va e€eTAoeL TOV QVTIKTUTIO TG ekmaibevong STEM otnv mpwipn
TaLdLKn nALkia. ZuyKekpLEva, N LeAETn e€eTalel ev N SLdaokalia péow tablet elval o AmoTeAEOUATIKN
oTn Mabnon otolxelwv tng Navotexvoloylag -pLag TEXVoAoyLaG aLXnG- oo UKpA aldLd o€ cUYKPLON LIE

™ Sidaokalia péow umoloylotr, kabwg Kal Tig mapadootakég pebddoug Sidaokaliag.

9 ° MaveAAnvio Zuvébpio NMAnpowopikn¢ Eknaibeuong, Osooaldovikn 19/10/2018 - 21/10/2018,
ISSN: 2529-0908 ISBN: 978-618-83186-1-8

18. Ztdtn, O©., KaAtékng, ., ®ecdkng, ., & AnpntpakomoUAou A., (2018). Mnxavég Goldberg otnv

EKTIALSEUTIKI POUTTIOTIKI: OL AVTIANPELG TWV EKTIALOEUTLKWV.

Aut n epyoaoia mpoTelvel plot eKMOLSEVUTIKI) TIPOCEYYLON TOU XpnoLlpomolel pnxavég Rube
Goldberg yla va dwoet évav auBevtikd kot S100kedaoTiko xapaktipo otnv Ekmatdsutikr) Popmotikr. Mo
™ Slepelivnon tTwv omOYPewv TwV EKMALSEUTIKWY YLOL TNV TIPOTELVOLEVN TIPOOEYYLON, OXESLAOTNKE Kol
edbapuooTnNKe €va ypryopo eMIHOPOWTIKO MPOYPOULA OE PETAMTUXLOKOUG dottnteég Sibaokaliag Twy
Quokwv Emotnuwy. To mpdypaupa mepAapBavel pia oUvtopn BewpnTikn eloaywyr otn SLaKTKN

nmpoogyylon kat edappoyry 800 evOelkTikwy oevapiwv SibackoAiog pe avtiotolxec pnxovég Rube
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Goldberg mou vAomolouvrtal pe tn culhoyr LEGO-NXT Educational Robotics. 2tnv epyaocia mapouaoidletat

N SL8AKTLKA TIPOCEYYLOT, TO EKTIALOEUTIKO TIPOYPAOL KOL TA ATTOTEAECATA TOU.

11° ESviko kau Aledvég Suvébdplo «TIE otnv Exknaibevon» tng MAnpoeopikn¢ Exknaidsuong,
Oeooaldovikn 19/10/2018 - 21/10/2018, ISSN: 2529-0908 ISBN: 978-618-83186-1-8

19. Mastori, M., Pezarou, P., Samoutian, M., & Partaliou, T. (2018). Eloaywyr otnv ekmalSeuTIKN

POUTIOTIKA LEOW TNG Spaong STEM tou eTwinning.

H napouoa epyacia avapépetal oto £pyo eTwinning "STEM taleand BeeBot Challenge for Little
Learners", to omoio oxedldotnke KoL UAomolnOnke, oto TAaAiclo TNG MPOoKANOoNG ek&AAWONG
evbladépovtoc tng EBvikNC Yrinpeoiag eTwinning yla cuUETOX 0TN SpAon LE Epya TIPOCAVATOALOUEVA
oto STEM ota oxoAeia MpwtoPfadbuiag kot AsutepoBabutag Exknaidevong. Mapouotalovral SIOAKTIKEG
T(POTACELC YLO TNV €loaywyn TNG EKmatdeuTikAg POUMOTIKAC Kal Thv uAomoinon Spaotnplotitwy STEM,
LE OTOXO TNV QVANTUEN TWV MPOCWTILKWY SeflotATtwy KABe maldlol péoa os €va €uvoikO pabnolokd
nieptBarlov. Méoa amd autd Tto CUAAOYLKO €pyo, UE TN OUMPOAR evog yvwotou Kot Snuodulolg
TapapuBLoU Kal PLoG pOUTIOTIKNG CUGKEUNG, ETILXELPELTAL N TTIPOCEYYLON PACLIKWY EVVOLWYV TIOU oXeTilovtal
ME Toug Topelg pabnong twv Quoikwv Emotnuwy, Twv Madnuatikwy, Tng Mnxavikng, Tng TEXVNG KALTNG
Mwooag amod pabntég mpooXoAkng nAtkiag. 7 Nnmaywyeia: 5 and tnv EAAGSa, 1 and tnv Kompo kat 1

amnod tn ZAofakia.

20. Navaywrtou, E., & Awapavtiéng, A. (2018). H adrynon wg eKMALSEUTIK OTPATNYLKN OF

Spaotnplotnteg STE(A)M pe okomd TNV mopakivnon Twv Ladntwv: HeAETn mepimtwon .

H HEAETN €MIKEVIPWVETAL OTN XpNon TG adrynong weg eKMALSeVTIKAG LeBodou oe meplBAaiiov
STEAM, OmouU ol HoBNTEG KLYNTOTIOLOUV TO evOLADEPOV TOUG YLA KOWWVLKA {NTAMATA, OMWG ATOMA e
avamnpileg, kot dnuoupyolv Ta OIKA TOUC POMMOT, XPNOLUOTIOWVIAG €EMLOTAREG STEM kot
Snuoupykotnta (TExveg), mpoomabwvtag va cuVelohEPouV ota Tapanavw Intipata. H épeuva mou
06Nynos og AUTA TO AMOTEAEopATA XpnUaToSoTnONKe amo To mpoypaupd tng European Union Horizon

2020, BéoeL tng ovpPaong GA 665972.: £pyo «Educational Robotics For STEM: ER4STEM».

21. Towaotoudng, A., & MoAdtoyAou, X. (2018). Elcaywyn otnv eknaidbevon STEAM pe xprion

OVOLYTWYV TEXVOAOYLWV KOl ELKOVIKOU TIELPAUATOC.

YKOTOC TNC TTaPoUCag EPYAOIAC EIVOL VA TIAPOUGCLACEL Lo LEAETN TepimTwaong omou Ste€ayetal
£peuva §paong yla tnv avamntuén pag pebodoloyioc weg HEPOG VoG GUVOALKOU oxedlaopol, KAtAAANANG
yla Ty eloaywyn pobnudatwv STEAM pe Xprion avolXTwV TEXVOAOYLWV Ot TEPLBAAAOV HN TUTUKAG
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ekTaibeuonC. TUYKeKpLUEVA, avamTtulape o SLEMLOTNUOVIKA eKmaldeuTikn Sladikaoia Baclopévn otny
OVOKOAUTITIK HABNoN, OTIC apXEG TWV KOWOTATWV PAabnong kat otn dladopomotnuévn Sidaokaio.
Mapouotaletal emiong pLo epoppoyn tng pebodoloylag, og Lo SL8AKTIKA TTapEpBacn mou XpNoLoToLEL
v mAatdopua Arduino Kal otoxeUel otnv emiluon evog aubBeviikol cUyxpovou TPoBARUATOG.
Meplypadou e Toug oTdxouG ou TEBNKav, tn HEBodo Slepelivnong Twv cupdepovIwy, tTn ueBodoloyia
KoL To TTAQLOLO EdapHOYNC, TLG SUCKOALEG TTOU QVTIUETWITICAWE KOL TIG OMOPAITNTEG TTPOCAPUOYEG. TEAOG,
oV Kol Ta amoTeA£éopata TnG £peuvag uTootnpeilouv autd To MAALOLO TNG UN TUTIKNAG ekmaidsuong,
TEPLYPAPOUUE TIC TIPOBETELG TNG CUVEXLONG TNE EPELVAG OE EVav EUPUTEPO LaBNTIKO MANBuOoUO yla TV

gfaywyn aopaAECTEPWY CUUTIEPACHUATWY.

22. lwavvou, M., Mnpatitong, ©., & Toohomavn, |. (2018). AvanapaocTtAoelg TNG ToXUTNTAG OTO

nieptBarlov Sphero Edu yla matdid mpoooAkng nAtkiag.

Autn n gpyaocia neplypadel Tov oxeSLaouo Kal tnv afloAdynon avamapooTAcEWY TNG TAXUTNTAC
yla matdld mpooXoAlkng nAwiog xpnolpomowwvtag tnv edapuoyn Sphero Edu, w¢ ocuvéxela tng
TIPONYOUUEVNG £PEUVOC TWV OUYYPADEWV OXETIKA HE TN SL6aoKaAlo auTn TNG £vvolag o padntég
vnraywyeiou xpnowomnolwvtag to Sphero SPRK. OLmopaotaocslc avadEpovtav og {wa, OXAUATO, UTAAEG

KoL aplBpoug.

23.0g0bwponovlov, |, Katamddn, A.M., MNaxdAn, O., Aafidag, K., & Koung, B. (2018).

ATIOTEAECOTA KAL TIPOOTITIKEG OO TNV A€loTtoinon TNG EKMALSEUTIKNG POUTITOTLKAG 0TO EAANVIKO OXOAE(o.

AUTA] N OUCTNUOTLKI OVOOKOTINGN ETUKEVIPWVETAL OTL, OLOOKTIKEG TOPEUBACELS HE Xpnon
POUTTOTIKWY CUCKEUWV LE OTOXO TNV Mmapouciaon: a) cuvBeonc Twv SLOBECLUWY ATTOTEAECUATWY YLa TN
Xpnon Kot ta odhEAN TNG EKTTALSEUTIKAG POUTOTIKAG KAl B) oUVOECN TWV EPEUVNTLKWY TIPOOTITIKWY TNG
EKTIALSEUTIKAG alomoinong Twv pounot. Metd amo dladiktuakn avalitnon, evioniotnkayv 54 oxeTka
apBpa EAANVIKWVY EPEUVNTIKWY TIPOCEYYIOEWY TIOU ONUOCLEUTNKAV O TPAKTIKA ouvedpiou Kot
ovaAUBNKe TO TEPLEXOUEVO TOUC avaloya He To emimedo ekmaidevong (mpooyoAlkr, mpwtofaduta,
SeutepofaduLa). JUpdwWva PE TA ATMTOTEAECHOTA TNG EPEUVAG, N EKTIALSEUTIK POUTIOTIKY daivetal va
umootnpilel tnv avamtuén deflotntwy tou 210U awwva Kol propet vo xpnotpomnotnBet otn dtdackaia
Slapopwv padnudtwy. Ta CUUMEPACHATO AUTAC TN EPEUVAC UITOPOUV VO XpNnoLomnotnBolv wg onueio
ovadopdg yla HeMOVIIK €peuva Kal va TOPEXOUV XPHOLUEG TAnpodopleC ot epeuvnNTEC Kol

EKTTALSEUTIKOUG.
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24. stapou, A. & MavwAomoulog, |. (2018). STEAM eknaideuon otnv mpatn: To €pyo
RoboPathFinder.

Autn n epyaocia mpoteivel pila véa mpokAnon nou Baciletal otnv ekmatdeutikn pebodoloyia yia
v eknaibevon STEAM akoAOUBWVTOC TL( OUVEPYATIKEG KOl [OONTOKEVTIPLKEG EKTIOLOEUTIKEG
TPOOEYYLOELG. ZTOXOG TNG LEAETNG elval N mpowBNon TNS SNULOUPYIKNEG OKEPNC KAL TNG ATTOTEAECLATIKAC
ouvepyaoiag. Napouaotaletal to £pyo RoboPathFinder, dnwg uAomolBnke and pabntég SeutepoPaduLag
gkmaidevuong pe Tnv KaBodrynon Twv NMPOMoVNTWY TOUC, akoAouBwvTtag Thv MPoTelvouevn pebodoloyia.
H 16€a tou RoboPathFinder €xeL epumveuvotel amod 1o poumnotikd Slactnuomniolo Mars Pathfinder, mou
SnuoupynBnke pe Aoyloplkd avolxtol kwdika, pia mAakeTta Arduino, aloOntripeg UTEPAXWY, KLVNTHPES

petadoong Kot NALoKN pmatapia.

50 MaveAAnvio Suvédpio «Evraén kat xprion twv TME otnv eknaitdevtiky diadikaciar», 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 matdaywyiko epyaleio yla tn
eknaidevon STEM og pabntég pe mpoBARUaATA AKONG.

H mapoloa epyacia mapouctdlel évav amd toug aAANAOKAAUTITOPEVOUC KUKAOUG €PEUVAS
Spdong mou mpaypotonolOnke oe ekmaldeuTikn Sladikacio aviikelwévwy STEM mou Aeltolpynos oTo
Tunua Ouoikng tou Aplototeleiou Mavemotnuiov Oecocalovikng OXETIKA Ue TNV Evialn Labntwv ue
avamnnpila. Zuykekpluéva, to Arduino XpnolLoTolNOnKe €pyocTnPLAKA O HLOL OELPA EKTIALOEUTIKWY
napeppacewv oe Bépata STEM («Robo-Wednesday»), ue BAon tov KOVOTPOUKTLBLOUO, TG KOWOTNTEG
pnabnong kat tn dadopomnonuévn Sibaokalia. Itnv mMapéupoon CUUUETEIXE Lo ETEPOYEVAG OopAda
paBOntwv Aukeiou, cupnephapBavoprévwy TpLwV padntwy pe kwdwon. H mapovoa epyacio mapouotdalel
™ &eUTeEPN aAMO TIG £€L MOPEUPAOCELS TTIOU QVATTTUXONKOY, TOUG TEPLOPLOMOUG TNG, TLG OUGCLOOTLKEG
T(POCOPUOYEG, KABWG Kal Ta 0pEAN OTNV AMOKTNON SLaBeUATIKWY §EELOTATWY, TEXVOAOYLKO YPOUUOTLONO
KOLL TOV EUMAOUTLONO TNG EAANVLKAC VONUATIKAG YAWOOWG WOTE VA cUUNEPIANGOoUV LabNnTEG pe amwAsLa
OKONG.

26. Ztaupomnoulog, M., & Owovopidng, 2. (2017). MeAétn tng eNidpoong evog EKMOLSEUTIKOU

Pnodlakol oevapiou Bactopévou ato STEM otnv ekmaldeutikr Stadikacia.

Autn n gpyaoia teplypddet éva Pndlakd oevaplo Stdaokaliag mou Baciletal o pia mpoogyylon
STEM mou npoateletal otnv umokolvotnta Mechanic Engineering tng kowotntag Easy Java Simulations,

mAatdopua ODS-ISE (Open Discovery Space—Inspiring Science Education). AUo ekMadeUTIKA AOYLOMLKA
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avolytol KwdLka £xouv xpnoLlpomnolnOel yia tn SidaokaAio tou pabruatog «Car Catalytic Converter». To
oEVApPLO avantuxOnke oe SUO epyaoTpLO O TPAYHOTIKEG cuVONKeg. H uAomoinon kat n afloAdynon tou
oevapiou mpayuoatomolnBnke otnv apxn Tng $etwng oxoAkng xpovidag (2016-2017), pe Selypa
«emmAoyng» 40 kabnyntwv MnxavoAoywv Mnxavikwy AsutepoBabuiag EnayyeApatikig Eknaibevong. Ta
amoteAéopata £6gl€av OTL N TAOTLKA dapUOyr TOU gevapiou TPowOel Kot BEATIWVEL TNV EKTIALOEUTLKNA
Sladkaoia Kal oL CUPUETEXOVTEG ATaV TTIOAD BETIKOL OTO VOl EVOWHATWOOUV TA OEVAPLA OTNV EKTTALOEUTLKN

touc Sdladikaaoia Kal va ouvepyaoToUV e AAAOUC SaCKAAOUC.
27. KuplakomouAog. N. (2017). Xprion STEM o€ opllovtia peAétn BoAng.

H mapoloa peAétn akoAouBnos tn Swadikacioac STEM (Science, Technology, Engineering,
Mathematics) otn Si8aokaiia tou dpatvopévou tng optldvtiag BoAng os 37 pabntég tng B' tagng tou
l'evikoU Aukeiou kotd tn Stapkela padrpatog Guotkng. To ekmaldeuTiko oevaplo Baciletal oTig apxEG
NG AVOKAAUTITIKNG LABnong omou oL padntég mou epyalovral o opadeg mpoonddnoay va avoakaAlupouv
TOUG VOUOUC TIoU SLEMOUV TO PaLVOUEVO TNG opllovtiag BoAnG. Itn ouVEXeLla, n epyacio avaAleL To
oevaplo dtbaokahiag (ox£SLo padnuatog, puALo gpyaciag kat dUAAO afloAdynong) kabBwg KoL Tov TPOTo

e Tov omnoio n pebBodoroyia STEM evowpatwOnke otn SL86QKTLKNA pagn.

28. MaAwolpag, A. & Wuxapng, 2. (2017). Mo mnpotaocn 6SdackoAiag ywa padnuoa
T(POYPOUUATIONOU Ue Baon tn peBodoroyia STEM oto AUKelo.

IKOTOC TNG POV oas EPEUVAG ATAV N AfloAdynon TwV AMOTEAEOUATWY LabnTtwv Aukelou otov
TIPOYPOUUATIONG NAEKTPOVIKWY UTIOAOYLOTWY UE T HEB0SO STEM. ZUYKEKPLUEVA, OL E€PEUVNTEG
xpnoluomnoinoav to cuotnua Arduino og oxéon pe tn xprion tng WeudoyAwoaoag kaBwg Kot Tn oTdon Twy
poOntwv amévavtl oto STEM. H Subaktik mapéppoon mpotewve evvéa TARPn $UANa epyaciag
XPNOLLOTIOLWVTAG TOV UIKpoeAeyKTr Arduino kat to meplBaiiov mpoypappatiopol Ardublock. To pabnua
™G B' td€ng Mevikou Aukeiou afloAoyeital HECW YPAMTWY EEETACEWVY OTO TIPOYPOLATLOTLKO TtEPLBAAAOV
™¢ Weudoyhwooag, £T0L OL EPELVNTEC eVvOowpATwoay Thy WeuyAdwooa otnv mPAoToon ToUG, av Kol oTo
paOnua emthoync tng A' taéng «Edapuoyéc Ymoloylotwvy» pmopel va edopUooTEL Kol Xwpig

WeubdoyAwooa.

29. lwavvou, M., & Mnpatitong, 0. (2017). Eva neplexdpevo yia tn Sidaokaiio tou STE(A)M oto

vnraywyeio: pa apxikr e€epevvnon.
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H mopouoca epyacia meplypddel 10 Bewpntikd mAaiolo oto omoio Baociletal n ekmaidevon
STE(A)M kol Tap€XeL MO TIPWTN ETLOKOTNON TNG £peuvag TOU £Xel UAomolnBel oto mAaiclo Tou

vnraywyeiou.

30. AeAnotavpou K., Kapéag A. (2017). E¢epeuvwvtag tnv mavrtaxou mapoloa kat ¢opnth

mAnpodoplkn yla va aflomotioel tnv eknaidsuon STEM: Eva SeUtepo ekmaldeuTikd oevaplo.

H kaBnuepwvotntd pog emnpealetal and texvoloyieg omwg to Mobile Computing, To Ubiquitous
Computing kat to Internet of Things. H cuvexng épeuva oto EAANVIKO AVOLKTO MAVETLOTALLO OTOXEVEL VOl
aglomolnoel tnv eknaibevon STEM mapéxoviag Eva eKMALSEUTIKO TAQLOLO TIOU EKUETOAAEVETOL TETOLEG
texvoloyieg. MNa to Adyo auTto, avantUooETOL Lo VEQ EKTTALOEUTLKA HeBodoAoyia. Oa meplapBavel Eva
OUVOAO eKTTALSEUTIKWY Oevapiwv mou urmootnpilovtat amod pia mAatdoppo KATAAANAWY SLopopdwoswy
AoylopwkoU kat VALkoU. H avamtuén tng pebodoloyiag cuveyiletal pe éva SeUtepo MIAOTIKO oevdplo. To
OKETITIKO, TO PAMATA KOl TA OVOUEVOUEVA amoteAéopata meplypddovial kot culntolvial £dw.

KaBopilovtal ta emopeva Brpata thg €peuvag.

31. Kotoupdakog, A., & Aouhnyépng X. (2017). OewpnTIKEG, LOTOPLKEC KOL OVTOAOYLKEC

npolUnoBéoelg yla anoteAsopatikn Stdaokalia STEM otnv Texvikn Eknaidevon.

JUpdpwva pe Tig odnyieg didaokaliag tou Yrnoupyeiou MNaideiag, mapéxetal Siwpn Sidaokalia
STEM (Emwotnun, Texvoloyia, Mnyxavikn kat Mabnuatikd) otnv A’ taén twv EmayyeApatikwyv Aukeiwy
(EMAA). Aut n PEAETN avaoKOMNnoe TS SLACTACEL TwV BewpNnTIKWY, LOTOPLKWY KAl OVIOAOYLKWY
npolnoBéoswv npokeévou o daokahog va eival oe Béon va edpapudoel anoteAecpatikn Sidaokalia
STEM yla paBbntég Texvikng EmayyeApatikng Katdaptiong. Ot fabuol SuokoAiag avaAlovral pe Baon Tig
TIPOTEPALOTNTEG TWV EKMOALSEUTIKWY Ot SLSakTk Kot padnotakn Stadikacio. TEAOG, TO YVWOTLKO
mAaiolo mou Ba mpémnel va SounBel oto MAaiolo TG SLASIKTUOKNAG CUVEPYATIKNG TeEXVOAOylag wote va
emutevxBel n BEATIOTN TpOCOPUOYN OTA EMAYYEAUATIKA Tedia Twv €L6KOTATWY Tou Ba emAé¢ouv oL

poOntég Tou EMAA.
32. latpou, M. (2017). ALUTIOKELLEVLK TIPOCGEYYLON TNG YPAUULKAC OUVAPTNONG.

H epyacia autr Snuioupyndnke oto mMAQICLO EVOG PETAMTUXLAKOU TIPOYPAUUATOC KoL OTTOTEAELL
napadetypa epoppoyng tou STEM otn dsutepofabuia ekmaibsuon pe t péEBodo tou umoloyLotikol
MEWpauotog. H mpdtacr pag mopoucldlet piol SIOAKTIKA TPOCEYYLON OTn YPOUMLKA) ouvaptnon
edapuolovrog ouvdéoelg PeTall padnuatikwy, GUCLKAC, UNXAVLKAS Kal TAnpodopLkng Kabwg Kol Thv
edappoyn NG og MpoPARpata TNG KABNUePVNG {wNG. H TMOAUTTAEUPN QVTLUETWITLON EVOC YVWOTIKOU
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OVTLKELUEVOU, N EVEPYOC CUHHETOXH TWV HaBnTtwv o OAa ta otddia tng Stéackaliag xpnoLULOTOLWVTAS
TOV UTTOAOYLOTIKO TPOTIO oKEPNG KaL TNV ETAOYT §paoTNPLOTATWY YEVIKOU eVvSLadpEPOVTOC, EVIOXUOUV TO

evlladépov Twv HaONTwvY, CUVOEOUV TIC £VVOLEC Kal PBEATLWVOUV TNV OTMOTEAECUATIKOTNTA TNG

TapEUPACAG HaG. .

33. Maoctopodnuog, A., & Wuxapng, 2. (2017). Eknaldeutikd epyacthplo: E€owkeiwon pe to
Aoylouiko Easy Java Simulations kat tov pikpogAeyktr) TUTou Arduino yLo tn dnploupyio TPoocoUoLWOEWY

STEM.

H epyacia autr adopd pia pyooTnpLOKT TOPoUCiach n onola XpnoLUoToLel To AoyLoULKO Easy
Java Simulations kat Tov pikpogAeyktr TUMOU Arduino, He okoTo TNV avamTtuén amAwy MPOCOUOLWOEWY
povtéAwv uttohoyloth. O cuvBuaopuog AoyLlopikol Kal UALKOU UIopel va wdeARoeL Toug HabnTég HEow
™G ekmaibeuong OTOV TIPOYPOUUATIONO Kol ThV Kwdlkomoinon Java, kaBwg kol otov £Aeyyxo
ULKpoeAeyKTwV TUMOU Arduino, TpoKelpévou va evioxuBel n UTIOAOYLOTIKY OKEYN Kal va avarntuxBouy
Se€Lotnteg. EmutAfov, ol ekmaldeuTIKOL umopouv va Snploupynoouy ta SIKA Toug oevapla dtdackohiag
ylo T(POCOUOLWOELS KAVOVTOG TPOCONKEG I TPOTOMOLACEL TIOU €emMAéyouv. Itnv mapouciaon Ba
xpnotpomnownBouv Easy Java Simulations, mou cuvdéovtal Pe TOV WLKPOEAEYKT TUMOU Arduino Kot

£KTEAOUV TPELG SpACTNPLOTNTEG OTNV ETtLoT N, TNV Texvoloyia, tTn Mnxavikn Kot ta Mabnuatika.

4.1.2 ‘Evwon Erotnuwy Exnaidevonc kat Texvoloyiag (enephet.gr)

13 ° MaveAAnvio Zuvédpio Duatkng Aywyng kot Néwv Texyvoloywwv otnv Eknaibeucon. véeg
TAOELS KAl EpEuva oTn padnon, tn idaockalAia kat Ti¢ teyvodoyisg twv entotnuwv, 2023, ISBN: 978-618-
82063-2-8

34, NamaylovvonouAou, 0., & BaiomolLAov, I., & ItapoBAdaocnc, A. (2023). Etolpotnta SacKGAWY

SnuotikoUl yia edpappoyr mpoypoupatwy STEM.

H Slemiotnuovikn poogyylon STEM otoxeUel va e€omAiosl TOUG HaBnTEg pe Se€lotnteg emihuong
TMPOBANUATWY TPAYUATIKOU KOCLOU Yla VO QVTLUETWITIOOUV TG HEAAOVTIKEG aAAayEG. ITnv mapouoa
MEeAETN, SlepeuvnBNKe N OTAGCN KAL N ETOLLOTNTA TWV EKTTALSEUTIKWY TG MpwTtofaduiag Exnaideuong va
™V €PpapUOCOUV KAl XPNOLLOTOLONKE EMKUPWHUEVO EPWTNUATOAOYLO yLa T cUAAoyYH Sebopévwy amo
348 ekmalSeUTIKOUG. ATIO TNV AVAAUOH TWV EMUMTTWOEWV TWV ATOUIKWY Sladopwv oTig UTd Slepelvnon
SlooTdoelg, mapatnpnOnke OTATIOTIKA ONUAVTIKE OXEON METALU TOU eKMOLSEUTIKOU UToBABpou, NG
NAKIAG, TwV eTWV SIBAKTLKNG EUMELplag KABWE KoL TOU eKMALSEUTIKOU KAASOU WG TPOG TNV ETOLUOTNTA
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TWV EKMOLSEUTLKWY, EVW N OUVOLOONUATIKA ETOLLOTNTA KL O £QUTOC. -N OMOTEAECUATIKOTNTA UIOpPEL va

nipoBAEYEL TN oTAON TOUG.

35. Koupadpa, A., & MoAdtoyhou, X. (2023). AwdaockoAia evvolwv UOLKAG KOL OVATITUEN
KOWWVIKWV S£ELOTATNTWVY KATA TNV POETOoLaoia padntwy dsutepoBabuLog eknaibeuong o Staywviopo

STEM.

Jtnv napouoa epyacia napouvotaletal n Stdackalia Twv GUCIKWY EVVOLWY KOL OL AVOTTTUYHEVEC
6gflotnTeg, Katd TNV TpPosTowlaoia 14 pobntwv deutepoBabulag ekmaidbevong oe Slaywviopod
POUTIOTLKAG. OL paBOntéc Empeme va oxeSLaoouv Kot va epapudoouv To SIKO Toug poumnoT. Epyaotnkay o
Tmévie opadeg yla €L pnves. Katavonoav T €VVOLEC TNG «OOPAVELAGY KOl TNG «TOXUTNTAC», EVW
avémnTuEav 6e€LOTNTEC SNULOUPYLIKOTNTOG, EMIKOWVWVING, CUVEPYAOTLOG KoL KPLTIKAC oKEPNG. OL Se€10TNTEG
UETPNONKAV PECW HLOC OVOITTUYUEVNG POUUTPIKAG. ETionudvenke OtL OAeg ol opddeg avémtulav Tig
KOWWVIKEG 8e€LOTNTEG TOuC, ot SladopeTikd emimedo. OL £VWOLEC TNG EMLOTAUNG UEAETHONKOV HECW

oavaAuong Adyou amd cuvevtelEeLg HadnTwy.

36. Towoupibng, X., Mntpaxacg, N., KapaBacilng, A., & BaBouyldg, A. (2023). ALEMLOTNUOVIKN

npoocgyylon dibackaiiog puoikol ekkpepolG Ue xprion tou BBC Micro:bit.

Ytnv mapoloa £peuva, Slepeuvatal o Babuog euKoAlag Xpriong Kal amOTEAECUATIKOTNTAC TOU
Micro:bit, katd Tn SLEMLOTNOVLK TIPOCEYYLoN SLEaoKaALag KOl ELCOYWYNE TWV HABNTWV 0TNV €vvola TNng
POTING ASPAVELAG E XPproN Tou PpUCLKOU EKKPEUOUG. ITNV €peuva cUppeTelyav 25 pabntég ' Aukelou, oL
omololL CUVEPYATLKA KATAoKEV oAV EVa PUOLKO EKKPEUEG Kal MEaa amo GUAAA epyaciag cuvéAeEav Kat
enefepydotnkav to Sedopéva Twv PeTPRoewy Tous. H péBodog mou akoAouBrBnke mepleAauPave tn
Xpnon epwtnuatoloyiov mpwv Kot HETA TN Sokuur kabwg kat oulntnon o opddeg eotiaong Ta
QmoTEAEOHATO AVASELKVUOUV TN OKOTILUOTNTA XPHONG TOU UIKPOEAEYKTH), €VIOXUOVTOS TA pobnolaka
anoteAéopata TNG SLEMOTNOVLKAG TPOoEyyLong StdaokaAiog KaBwg Kal Ta KivnTpa yLa GULLETOXT OTNV

ekmaldeutikn Stadikaoia.

37. Kpntikog, ., & Matoiykog, A. (2023). Antd meplotpodikr) o ypapuLkn maAvdpouLkn Kivnon:

POUTTOTLKEC KATAOKEVEC Lego Mindstorms EV3.

2tn Ouoikn tou Aukeiou SL6ACKOVTAL TOGO N MEPLOTPODLKE 0G0 Kal N TTAALWVEPOULKH Kivnaon, aAAd
OXL N METOTPOTH TNCG TEPLOTPODIKAC Ot TOAWVSPOULKA KIvnon, av Kol oUuTtOg O UETACXNMOTIOUOG
XPNOLUOTIOLEITOL O TOANEC UNXOVIKEG edapuoyéc. Me tnv mopolod epyacia  EMXELPOUUE Vol
Slepeuvnooupe tn oUpPoAn TNG SnULoUPYLOG POUTIOTIKWY KOTOOKEUWV HE OTOXO TNV QVASElEn Tng
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LETATPOTN G OO MEPLOTPODLKN OE YPAUULKA TTOALVEpo LKA Kivnon. H €épeuva elvat peAétn eplmtwong oe
naldla tng B' ta€ng Mevikou Aukeiou. Me Bdon Tov €peuvnTIKO oXeSLAOUO, Ta maldld KaAoluvTal va
KOTOOKEUAOOUV CUCKEUEC TTOU Ba UAOTIOLOUV QUTOV TOV HETAOXNUATIONO Kivnong, XpPNOoLWLOMoLWvTaG To

TLAKETO EKTIALOEUTIKAG POUTTOTIKNG Lego Mindstorms EV3.

38. lwavvou, M., & PaBavng, K. (2023). Alwo0 OTOo VNTILOYWYELO HECW EVOG £pYOU ATUOU YLOL TOV

KUKAO TOU vepPOU.

Ta Bepuika dalvopeva otnv MPOooXoALkn ekmaideuon napouctdlouv Heyalo evdladEépov Kabwg
o modLd oxnuatilouv €voleg, LOEEC KAl KATAOKEUAIOUV LOVTEAQ TOU KOGHOU yUpw TOUG. AUTH n epyooia
napouctalel v Tpwtn ¢daon evog mpoypappato¢ STEAM yia tov KUKAO Tou vepoU. EwSikoTepaQ,
napouactalovtal ol SpacTNPLOTNTEG KAl TA TIPOKATOPKTLIKA AMOTEAECHOTO OO T SpaAcTNPLOTNTEG TTOU
adopouv tnv teN Kal TtV ™EN TOu Ttayou. TEAog, daivetal OtL n mpoogyylon STEAM, péow NG
aflomoinong ¢ Aladikaociag Mnyavikol Ixedlacpou, yla tnv eloaywyn Spaotnplotntwy os Bepuikd

dawopeva otny mpwipn maldikn nAkia ixe Betikd anoteAéopara.

39. lwavvou, M., & Oeodwpdkn, X. (2023). Spark: 5paACTNPLOTNTEG ATUOU OE €EC0WTEPLKOUG Kall

£€WTEPLIKOUG XWPOUC OTNV TIPOCXOALKN ekmaideuon.

Ta teleutaia xpovia n skmaibevon STEAM oaufdvetal otadlakd oTo vhmaywysio kat otnv
TMPOCXOALKN ekTtaiSeuon yevikotepa. H mapovoa epyacia nmapouctdlel tn Stadlkaocia oXeSLOOUOU Kot
avamntuéng evog ouvolou dpaotnplotitwv STEAM yla TtV TPOoXOAlkr ekmaibeuon HECW TOU
npoypapparog SPARK. Zuykekpuéva, n epyacio mapouolalel Tig Spaotnplotnteg STEAM og E0WTEPLKOUC
Kol €EWTEPIKOUG XWPOUG Tou akoAouBouv tn Awadikacioc Mnyavikou IxedSiaopou, uia Stadikacia
entAuong mpoPAnudatwy. EmumAéov, mopouctdlovial oL OUVOAIKEG SpACEel; Tou €pyou, Ta oTadla

QVATTUENG UALKOU, TOL TIPOKATAPKTLKA OTOTEAECHLATA OO TLG TUAOTIKEG SOKLUEG KOLL OL TIPOOTTTLKEG.

40. TomoAwatn, M., & MAakiton, A. (2023). To BLWOLLO VNTILAYWYELO LEAETA TOUG CELOUOUC LECW

NG aglomoinong tnG EKMALOEUTLKNG POUTIOTIKAG KOl TNG OUUETOXIG TOU OTO SIKTUO OELOUOEPYOOTNPLWVY.

H mapoloa £psuva eotldlel oTnV edbapUoyn TNG EKMALSEUTIKNG TapépBaong kat adopd tn HeAETN
TWV CELOHWV Ao PadnTéG vnrioywyeiwv oTo MAALoL0 TNC CUUUETOXNG TOUG 0TOo £pyo Erasmus+: «Seismo-
Lab». H épsuva §pdong mpaypatornoleitol Katd tn ¢pdon oxedlacpol Kat UAOTIONCNG TOU TIPOYPALOTOC,
TO omoio £0TLAEl TOUTOXPOVA OTNV ETUAEKTIKA TPOOEYYLoN TWV OTOXWwV Blwolung ekmaidsvong. H

eknaidevon STEAM Kal n poumotikr aglomotouvtol we pebodoloyikd epyaleia. To epsuvnTKO MAAiCLO
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olokAnpwvetal pe TN Sladkaoia TG oLVOAKAG afloAdynong kot dddoong twv HABnoLoKwY

OMOTEAECUATWY ATIO TOUG (610U TOUG HOBNTEG KOl TOV EKTIALOEUTLKO.

41. Kawoapién, M., Nannag, E., Zpupvaiou, Z., Fewpyiou, M. (2023). O podlog Tou dUAou otn

Baowkn eknaideuon.

H ekmaibeuon STEM mailel onuovtikd poAo oTnv olkodOpNaon TNS YVwaong Kol otny amoktnon Twy
Seflotitwy mou amattouvtal yla tov 210 awwva. MAALoTta, KpIVETAL amapaltntn N LWOOTLUN CUUUETOXNA
KOPLTOLWV KOl QyopLwV O QUTNAV yla TNV £MiTEVEN Twv XTOXWV Blwolung Avamtuéng tou 2030. Auti n
gpyaocia eetalel Tov avtiktumo Tou GUAOU TwV paBntwy oto evdladEpov Kal Tn SECUEUOT TOUC OTNV
ekmaibevon STEM onwg avrtikatomntpiletal otn debvy BiBAoypadia ta teAsutaia xpovia. EmumAfov,
g€etaletal kal n avtiotown enidpacn tou puAou Twv SaokaAwv. H BiBAloypadikn Eépguva amokalue
OTL UTLAPXEL Pl oTepedTUNn TemoiBnon petafl twv SAoKAAWY OXETIKA HE TO GUAO TwV pHabnTwy Tou
netuyoivouv ota padnuota STEM (m.x. ayopla), wbwvtag £Tol TI§ yuvaikeg va amodelyouv autd ta
ponuata. Tooo oto oXoAeio OO0 KAl OE ETAYEVECTEPO EMAYYEALATLKO eTtinedo. AvtiBeta, n mapouoia
Twv SaokAAwv evioXVeL TNV autonemnoifnon twv padntwv kol Thv evacxoAnon toug. Qotdoo, to

onotéAeopa ival TOAUTIOPOYOVTIKO.

42. 3tavpou, I., Mntdkog, |., MiaAomoulog, B., Mabdpikag, A., Kuplakov, K., Ztedpavidou, X., &
IkopSoUANG, X. (2023). Ixedlaopog, uAomoinon kol afloAdynon €pyaotnpiou EKMALSEUTIKWY yLa Tn

Baowkn eknaidevon.

H mapoloa peAETN, n omola EVIACOETAL O €va €UPUTEPO EPEUVNTIKO MPOYPAUUa, adopd To
oXeOLOOUO, TNV VAoTtoinon Kat TNV a€LoAOyNon eVog EMLUOPPWTLKOU CEULVOPLOU YLO EKTTALSEUTIKOUG yLa
v eknaideuon STEM oto mAaiolo tou Epyou «Diffusion of STEM» (DI-STEM), mou xpnuatodoteital ano
to EAANVIKO 16pupa Epeuvag katl Kawotopiag. To oepwvdplo mpayuatomnolndnke ota tpila oxoAeia-
KOuBoug tou Epyou amd tnv opdda €pyou tou Epyactnpiou Emiotiung kot Exknaidevong ABnvwv pe

evBappuvtikd amoteAéopata. AEEsLC KAELWOLA: STEM ekMalSeUON, KATAPTLON EKMALSEUTIKWV.

12° MaveAAnvio Zuvébplo. O pOAo¢ THG EMLOTNUOVIKNG EKTtaibeuon¢ atnv kowvotnta tou 21°

awwva, ISBN 978-618-82007-4-6

43. KokoAdkn, A., Numupaknc, A., MiyanAidn, E., Mmotldkn, E., Kevéplotdakn, M., Apakouldkn, E.,
Mrtodkn, X., KameAwvng, N., & Ytavpou, A. (2021) . Avantuén Yndlakwv meptBaliéviwy padnong ya
eknaidevon ekmoldeuTIKWV polnnpeoiag os mpoxwpnuéva Bépata STEM: To £€pyo STEM - DIGITALIS
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To mapov Mpoypapa anote)el plo cuvepyaoia Mévie akadnuaikwy IpuPATWY oto TAaiclo Tou
Eupwrnaikol mpoypdupatog Erasmus+ yla tnv oviaAlayr KOAWV TPOKTKWY OTnv Ttpltofaduia
eknaidevon. Kuplog¢ oKOmOC TOU TPOYPAUUATOC €ival n avamtuén mepPBarloviwy ULKTAG Kol €€
aMmooTAcEwWC ekmaibeuong yia tnv eknaidevon umoPndiwv kabnyntwv Tmpwtofabulag Kot
SeutepoPaABULAG EMLOTAUNG O CUYXPOVO ETILOTNUOVIKA BEpata OmMwe n vavotexvoloyia, n KALLOTIKA
oAAayr), Ol AVOVEWOLUEG TTNYEC EVEPYELOC K.ATL. JUYKEKPLUEVA, Ta KPLTHPLO eTiAoyn G Pndlakwy epyaleiwv
yla Pnolonoinon Ba diepeuvnBoulv ol dpactnplotnteg STEM kabwg kal oL TBaveég SuvaToOTNTECG Kal oL

TepLopLopol Twv Pnodlomotnuévwy dpaotnplotitwyv STEM mou Ba avarmtuxBouv.

44. Nutupakng, A., KokoAhakn, A., MxanAidn, E., Nnavvakoudakn, K., Metagac, ., KarmeAwvng, N.,
Anuntpladn, K., & Itavpou, A. (2021). H AaBspatiki tpooéyylon STEM otnv TpitoBabuia Exknaidsuon:
To épyo TAYTOTHTEZ

To mapov npdypoppa mepAapBAvel T cuvepyacio TEVTE akodnUaikwy LpUUATWY oto mAaiolo
Twv €pywv Erasmus+ yla oTpaTnylKEG CUMMPALeLS ya TV Tptofabula Ekmaidsuon. Ewdikdtepa, to
MPOYPOUUA OTOXeVEL OTNV avamtuén SL8akTikwv evottwy STEM ylo TpoUTNpecLaKy KATAPTLON
EKTTALSEVUTIKWY TOCO 0 oUyxpova BEpata 600 kol og BEpato mapadoCLaKWY TIPOYPAUUATWY OTIOUSWY
OXETIKA HE TNV €€EAIEN Twv KAGSwv, pe €udaon oTlG BewpnTIKEG APXEC TNG SLETILOTNHOVLKOTNTAC.
EruutAéov, €xouv edappootel apketol «dakoi» avaAluong tng SLETMLOTNUOVIKOTNTOCG TIPOKELUEVOU VA
TOVIoTOUV oL Olaouvdéoelg petatld Twv KAAdwv STEM. MéExpL tnv TpéYOouoa KATAOTOON TOU
TIPOYPAUATOC, OL EVOTNTEG TIOU avartuxdnkav kat vAomoluibnkav adopolv Tn povtelomoinon tng
€€€ALENG Tou COVID-19, tn Navotexvoloyia, Tnv NapapoAikn Kivnon, tnv Kpuntoypadia, tTnv KAtpatikn
AM\ayn kat tn PAwoooAoyia-Emotnuoloyia.

45. Nutupdkng, A., & Ztavpou, A. (2021). Ixeblaopdg & Avamtuén Aldaktikou YAwoUu STEM amo

ev umnpecia Kabnyntég AsutepofaduLag Exknaideuong

H ekmalSeuTikn Kawotopia tng mpoaogyylong ddackaiiag STEM, av Kal ot SuvatdtnTeg Kal to
odEAN mou mpoodépel, ev £xeL akOUn ePAPUOCTEL e ETLTUXLO OTNV EKTTOULOEVUTIKY TIPAKTLKI, EVW UTTAPXEL
ovaykn va StepeuvnBolv oL amoPell TWV €V UTINPECLO EKMOLOEUTIKWY TIOU TIPOEPXOVTAL OO TOUG
kKA@douc STEM yia to STEM. ElSikOTEpQ, N mopovoa UeAETN Siepelivnoe (N=26) TNV POCEYYLON TWV €V
UTinpecio ekMOLSEUTIKWY 0TO OXeSLAOUO Kal TNV ovamtuén Sdaktikwy evotntwv STEM evw epydlovtal
oe opadeg, kabwg kal to eminedo olokAnpwong mou edappdlouv. H molotik avaAiuon Tou

avVamtuypévou  SL8akTikoU UALKOU Kal ol oUINTNOEL TOUG OTTOKAAUTITOUV TIOWKIAOPOPpdLa OTIG
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npooeyyioelg ohokAnpwong STEM. EmutAéov, ol Sdokalol Bewpnoav CGnNUAVTLKN Tn CUVEPYAoia HE

EKTIALOEUTIKOUG e SLadOopETIKA TEXVOYVWOiaL.

46. Aloctohakakng, A., AakavaAin, M., Kovtonddng, M., Kopakakn, E., & Meplowakn, I. (). Flash

memory - GUOKEUT ipocopoiwaong STEM

AUTO To €pyo mapouctalel pla padnolakr mpotacn mou nepthapBavet oevapla StdackaAiag Kat
pla CUOKEUN Tou OXeTiletal Pe tnv mpoogyylwon STEM, eotidlovrag os Béuata NavoemioTAUng Kol
Navotexvohoyiag. To £pyo auTto avamtuxbnke amod opada ekmaldeuTikwy AsutepoBaduLag Eknaideuong
OTO MAQLOLO TOU EKTIALOEUTIKOU TIpoypappatog tou Maverotnuiov KpRtng otov Topéa tng ABAKTIKAG
twv Quolkwv Emotnuwy «Xoyxpova Ofpata Emotiung kat Texvoloyiag». Ta oevapla Sidaokaliog
ouvbualouv padnuata Quaoikng, Xnueiag, MAnpodoptkng, Texvoloylag kot Mabnuatikwy, gvw n
OUOKEUN avadelkvUeL TN LETAlL Toug oUvSeaon. H cuokeun eival éva povtélo pvAung Flash, ol Asttoupyleg

TOU OTOIloOU AVTUTPOCWTEVOUV TNV gyypadn Kol TNV avayvwon TANPodopLwY OMWE LA TTIPAYUOTIKN

uvnun Flash.

47. Numupakng, A., & Ztavpou, A. (2021). Ixebloopdc & Avamtuén Adaktikol YAkoU STEM oto

mAaiolo Navoemniotriung-Navoteyvoloyiag

H mapovoa peAétn meplhapPdvel éva TPOYPAUUO  ETIAYYEAUOTIKAG OvamTtuéng Tou
ocuvSlopyavwBnke amo akadnuaikol¢ e€peuvnteég oe ouvepyooia pe ekmawdeutikoug dopeic. O
CUUUETEXOVTEG OUVEXELG eKTlaLdEUTIKOL eKTtaLSeUTNKAY 0T Slemiotnoviky StdaokaAio STEM kabwg kat
OTLG BAOLKEC apXEC Kal epaployEC TNG Navoeriotrpung-Navotexvoloylag Kat otn cuvéxela oxedlaoav Kat
aveéntuéav SOakTikd UAkG STEM (m.y. texvoupynuata Kal oxedla HAaBnuUATwv) oTov TOMEA TNG

Navoemiotiung-Navotexvoloyiag.

48. 216npomoulog, N., AAtag, B., Bepyepakng, M., Makoupdkng, A., NuwkoAakadkn, N., Zilopaviéng,
A. (2021). EknmaudeuTtikég EpapoyEg pe xprion tng Emotnuoloyiog STEM: To «EEunvo» Oepuokimio

To mapov €pyo slodyel pa Staktiky evotnta STEM, onwg oxedldotnke Kal avoamtuxdnke ano
plo opdda ev umnpeoia ekmMAlSEUTIKWY O cuvepyaoia pe eva akodnuaikd idpupa. Ot Sdokalot
avémtuéav éva texvolpynua STEM oto mvelpa twv «EEumvwv» Beppoknmiwv, kobwg kal oxédia
poOnuatwv STEM. EmumAéov, n evotnta mou avamtuxOnke vAomotnOnke yla tn ddaockaAio padntwyv

oxoleiwv doov adopd va reptarroviikd £pyo Erasmus+ ylo tnv KAwpotikr) AAayn.

49. Mdpkou, T., Navaywrtakn, M., Bhayxdakn EIX, Meviouddkn, E.-E., YtaBomolAou, M., &
ToaAumolpng, . (2021). Autévopo Aspomhdavo yia MeptBardovtiky NapakoAouBnon.
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Mpoteivetal oevaplo SLaclvEeonG LOBNUATWY O YEVIKA KL EMAYYEAUATIKA AUKELA LE OTOXO TNV
KOTOOKEUN €VOG QUTOUOTOU emumédou mapakoAoUBnong meptBaAlovtog. To GevApLO CUVEEEL YVWOELG
UNXOVLKAC, 0epOoSUVAULKNG, oXeSlaoNG, KATAOKEUNG LOVTEAWY, NAEKTPOAOYWV LNXAVIKWY, NAEKTPOVIKWY,
BloAoyiag, xnuetag kat paBnuatikwy. To oevaplo Stdackaliag oxedlaotnke oto MAAloLO TTPOYPAUUATOG
akadnuaikol votitoUTou WE TN ouvepyaoia kabBnyntwv Sladdpwv elSkotNTwy. To agPOMAAGVO
avamtuxbnke kol HEPN TOUu oOevapiou Soklaotnkav ota AUKElA ota omola €xouv avateBel ol

EUTTAEKOMEVOL KABNYNTEG.

11° NaveAAnvio Zuvébpio Quoikne Aywyns kai Néwv TexyvoAdoywwv otnv Eknaibeuon.
Enavanpoodiopilovrac tn dibaokaldia kat tn padnon tng emLOTAUNG Kot TG teXvoAoyiacg otov 210

awwve, DAwpiva, 2019, ISBN: 978-618-83267-7-4

50. latpou, M., & InnAwtomouAou, B. (2020). Ol gunelpleg TWV EKMALSEUTIKWY TPWTORABULAG

EKTIAISEVONG UE KALVOTOMA £pya Kal N SLapOpdPwaon TwWV EVVOLWY TOUG OXETLKA LLE TNV TIPOOTTIKA STEM

Autn n epyaocia Slepeuvad Tig avtAfPelg Twv SackdAwv tng MpwtoBadutag eknaideuong 6cov
opopd TG MPAKTIKEG STEM OTLG SNOTIKEC TAEELS KAl TNV £VVOLA TG EVOWUATWONG TG EMLOTAUNG KoL Twy
MaBnuaTiKwy HE TIC KOONUEPLVEC KOTAOTAOCELS KoL TOV KOOUO TNG epyaciag. Mpaypotonolidnkav
SOUNUEVEG OUVEVTEUEELG UE 6 EKTTALSEUTIKOUG, OL omoioL elyav eUMAAKEL 0 KaLVOTOUO £pyQ, LE OTOXO VOl
EVTOTILOTOUV oL B€0elg Kal oL SuokoAieg toug. Auti n oAokAnpwon STEM daivetal va evvosital wg
SlaBepatiky mpoaogyylon, wg ouvbeon SladopeTIKWY BePATWY, WG EUMAOUTIONOG TNG SidaokaAiag pe
KOONUEPLVEG KATAOTACELG KAl WG SUUPPalopeVn yvwon otn SidaokaAia. EmutAéov, €xouv gudaviotel
avTIANYPELC yla TO eviaio Opapa TG yvwong, Kabwe Kol TG EMOTAUNG KoL TWV MOBNUATIKWY W¢ éva

OAOKANPWUEVO CWHA YVWONG.

51. MuoAdémoudog, B., Kamodtng, E., KaAkavng, . (2020). Mpwtdtumol ekmaldeuTikol
nepapatiopol STEM yua ubpootatikn Tieon, dvwon kol MAwTApa. AUTOKOTOOKEUEC - Epsuva -

AfloAdynon

H mapolooa epyaocia sival pla aflohoynuévn ekmadeutiky mpotaon ylo tn SdackaAia Tng
USpOOTATIKAG TtiEoN, TNG Avwong Kol tng emimAevong oe padntég yupuvaoiou. Anotelsital and tpia
gpeuvNTIKA GUANa epyaociag, pe otdxo tn Babutepn avaAuon twv mpoavadepOEVTWY EVVOLWV Kal TOV
£€wpaiopd TNC KATOVONONC TOUG, HECW TIELPOUATIONOU HE TG TPWTOTUTIEG TIELPAUATIKEG CUOKEUEG Kall
v edappoyr VEOC YVWOoNG 0TV KATOOKEUN €VOG umoBpuxiou, pe xprion Kowwv UAkwyv. H mpdtaon

ebapuooTNKe 0 HABNTEG YUMVAGCIOU KAl TO OMOTEAECUOTA TNG €KMALSEUTIKAG afloAdynong mou
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akoAoUBnoe Seiyvouv oTaTLOTIKA onpavtikn Stadopd PeTafd TNG MEPAUATIKAC KAl TNG opadag eAéyyou,

TIAPEXOVTAC €va eUPNA TTOU KATOSEIKVUEL TNV EKTTANPWON TOU KUPLOU GTOXOU TNG POTACNG.

52. Tolactoubng, A., Maidou, A., & MoAdatoylou, X. (2020). Elcaywyn otnv ekmaidevon Kalt

TELPAPATIONO STEM pe xprion avolxtol UALKOU Kal AOYLOULKOU

210 mapov epyacthplo Ba MapoucLAcoUpE TIG Pactkeég Aettoupyieg plag mAakétag Arduino, t
Slemadn MpoypapHATIONOU, TOUG aLoBNTrPEC KAl TOUG EVEPYOTIOLNTEC. MEoA OO LA OELPA TIPOKTLIKWY
SpaotnplotAtwy, Ba MAPOUGLACOUE OTOUG CUMETEXOVTEG TTWCE ETILKOLWVWVEL TO Arduino pe altoBntnpeg,
EVEPYOTIOINTEG KAl KWVNTEG CUOKEUEG N évav erutpamnéllo umoAoylotr. EmutAéov, Ba Siepeuvriooupe
TiBaveég ePapUOYEG CUVOUACUWY ALoONTPWV KAl EVEPYOTIOLNTWY OTOV EKTIALSEUTLKO KOl EMLOTNOVIKO

TELPOLLOTIONO STEM.

53. Natpwvénoudog, M., latpou, M. (2020). YAomoinon STEM Ekmawdeutiky Npd€n AnUOTKAG

Exnaidevong.

TNV mopouoa epyacia mMapouctalovial Ol EUMELPIEG TWV TMPAKTIKWY STEM otn Snuotikn
£KTIALSEVON KAl ETULSLWKETAL N EVALOONTOMOLNGN OXETIKA HE TIC SUVATOTNTEG ELCAYWYNG SpACTNPLOTATWY
STEM ota eMnvikd oyxoleia, 6edopévou tou mAalciou toug. Ta oxoAeia uAomoinong nAtav Svo
ocuoteyalopeva dnuoota SnUOTIKA oXoAeia TNG ATTIKAC TIOU UAoToinoav oKTw SLodopeTIKEG SPATELC.
EvOelkTIKA TapoucstaleTal (a anmd TIG SpactnplotnTEG TOU TpayUaTonolouvtal otnv E' taén tou
Anpoolou Anuotikol IxoAeiou. H edappoyn anokdAude OTL Ta eKMALSEVTIKA CEVApPLA amalteital va
oxebLalovtal MPOooEKTIKA, e cadr) 0ploBETnoN Kal avolytd otig AUCELG TTou Ba mpotabouv. Evw n Betikn

Tou¢ enidpaon enekteivetal o MOAATAG emtineda (YwWoTIKO, PUXOKLVNTLKO, CUVALOONUATLKO).

10° ESviko Zuvébpio, Fepupwon tou Xaouarog uetaév Emotnung, Kowvwviag kat EKmatSeutikng

Mpaéng, P¢duuvo, 2018, ISBN: 978-960-86978-3-6

54, Komorek, M. (2018). Katavonon twv Sadikaolwv €EwoxoAlkng pabnong oe Baocikolg

KA@Souc¢ - mwe va SLEPEUVAOETE KAl va avamTtUEETE pyaoTnpLa Kal eKBECELC padntwy;

To petamtuylako npdypappa «STEM-Learning in Extracurricular Learning Environments and their
Integration into Regional Learning Contexts (GINT)» &skivnoe tov Oktwpplo tou 2016. To mpoypappa
xpnuatodoteital and to Yrnoupyeio Emtotnuwy Kal MoAtiopol tg Katw Xafoviag. Alowkeital amd to
Mavemiotpo tou OAlvtevumoupyk os cuvepyooia pe to Mavemotiua AvwoBepou, Vechta, Odense
(Aavia) kat PeBUpvou (EAAAS). Meplocotepa amod eikool eEwoXOAKA eKMALSEUTIKA SpUpaTa, doLTNTKA
gpyootnpla, meplbepelakd KEVIpA MePLBAANOVTIKAG ekmaidevuong, omitia otn OdAacca tou Bavtey,
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KEVIPO EVEPYELOKAG KATAPTLONG, TAPAKTILO E€PEUVNTIKA LVOTITOUTA Kol poucesia cuvdéovrtal e TO
MPOYPOUUA. ZUVOALKA £xouv XopnynBel Swdeka umotpodie¢ Georg Christoph Lichtenberg. 2to
MPOYpOUUa evtaxBnkav GAAoL téooeplg Sldaktoplkol doltntég pe ouvadr BEpata. IUMHUETEXOUV
S18akToplkol ¢polTtNTEG Ao tnv ekmaidevon otn yewypadia, tnv eknaidbevon otnv mAnpodopLkr) KoL thv
texvohoyia, tnv ekmaideuon tTwv GUOLKWV EMIOTNUWY, TN dLAocodLkr ekmaibeuon KabBwg Kot amod TLg
EMIOTAUEG TNG ekmaibeuong. Aoyxolouvtal Ue thv €peuva e€wWoXOAKWV Tpoodopwv HABnong yla
OUYKEKPLUEVO B£HO OTOUG CUUUETEXOVTEC KAASOUG. ALEPEUVOUV AEMTOUEPWG TTWG AOUBAVEL XwpaA n
padnon oe efwoxoAkd meplBaAlovia padnong kal mwg Ba pmopolvoav va SiktuwBouv Kal va
avamntuxbouv oL mpoodopeg pag ekmaldeuTikAG meploxng (Huber 2014) svowpatwvovtag €UKOLPLeg
€EWOYOALKNG HABnong ota oXoAlkd Tpoypappata. Meploootepeg mAnpodopieg sival SlabEotpeg otn

SlevBuvon: uni-oldenburg.de/gint/. To mpoypappa sdappolel pia oAoKANpwWUEVN LOEQ POOOVTWVY.

Mapéyovtal TppeEpa epyootrpla SUo0 GopEC TO XPOVO, TAKTIKA OEpvapla ylo Bactkd Béuata Kol
EPEVVNTIKEG LEBOSOUG, PLKPNG KALHAKOC EpYaOies yia TNV avaluon Se6ouEvwy Kal eEwTEPIKEC SLOAEEELC.
ErumAéov, unootnpiletal N CUCTNUATIKA TTAPOUCIia TwWV SL8AKTOpWY 0 CUVESPLA KaL N ELCOYWYN OTLC

£KOOTIKEG S5paCTNPLOTNTEG.

55. Avtwvoyhou, A., KaAaumokng, I., MapoUAn-Xat{naviwviouv, K., Ekmaideuon pkpwyv padntwv

OTNV EMLOTAUN: £VA KOLVOTOUO TIpOypappa STEM yla TG UKPEG TAEELS TOu SnUOTIKOU oXOoAElou.

H Exmnaidevon Emotnuovikng Texvoloyiag Mnyavikng kat MaBnuotikwv (STEM) eival pa
SLETULOTNUOVLIKN KOl €PAPUOCUEVN TIPOCEYYLON, Tou PBaciletal otn uabnon HECw TNG ETUOTNROVLKNG
£€PEUVOAG KAL TWV EPAPLOYWV TNG OTOV MPAYHATLKO KOGHO. Eva kalvotopo Mpdypappa STEM yla pabntég
npwrtofadulag eknaidevong (1ng, 2ng kat 3ng Ta&ng) €xel avamntuxOel kal kablepwOel amnd to 2015 oto
KoAAéylo AvatoAia otn Oecoadovikn. To mpoypappa STEM, evBappUvel TOUG LaBNTEG VO Ayartioouy TV
Eruotrpn, Sivel tnv eukalpila 0Toug LaBnTEG va EUITAOKOUV OE ATAEG ETILOTNLOVLKEG TIPOKTLKEG Kol Bonba
TOUG paBNTéG va avtiAndBouv OTL péoa amo TNV ETMLOTNHOVIKI £PEUVA KOL TIPAKTIKEG UMOPOUV va

amavtnBouv kat va AuBouv epwtrpata Kat mpoPAnuota tng kabnuepvotntag.

56. Zupvwwtn, M., Opouvtla, B., Kaotdvn, E., Xdhopn, @., BAdyou, A., KoutoadtoUAn, K.,
Awaykoupa A., Kapavava, E., JkavddAn MouAwu, M., Meptéon, A. ., Zwtnpomnoulog, K., ArtadptnyAou, O.,
YrtnAomoVAovu, E., Xapalaumomnovlov, 2., & MNanakwvotavtivou, B. (2018). H {wn éxeL Ta MAvVW KoL Ta

KATw TNCS: Mia Stemiotnpovikn mpoaéyylon STEM otn B' Snuotikou.

MLl SLETLOTNUOVLIKN TIPOCEYYLON KAl N ocUVOEoN LE TOV TPAYHATIKO KOOUO PBpiokovtal otov
nupnva ¢ ¢thocodiag STEM. Ito mapandvw mAaioclo, ot Sdokalol amnod ta Ekmaideutipla Kwotéa —
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Fe{tova oxedlacav To mMpoypappa «YTIapXeL AOyog yla 1o oeov» yla podnteg tng B' tafng. Ztdxog Tou
elval va kotavoroel tov ¢Guclkd KOOHUO TOPATNPWVTOG KOL KATaypAdovtag Tov Kolpo, HEco amo

Spaotnplotnteg o ayyilouv, evioxUouv Kal cuvdEouy KaBe £va amod Ta cuoTatikd STEM.

57. Kapvélou, M., & Mmnial\a, E. (2018). Eupwnaikd mpoypoppa Hypatia - emionun eknaidsuon

UE Lo0TNTA TWV GUAWV.

Ou véol Eupwraiol £€gouv MOAU pikpr WO€a yla TNV MOKIALD TwV oTadloSpoptlwy ou oxeTilovtal
UE BAon TNV EMLOTAUN, TNV TEXVOAOYLQ, TN UNXOVIKN Kol Ta pabnuatikd (STEM). Autd éxel blaitepa
0PVNTLIKO QVTIKTUTIO OToV aplBuo twv padntwy mou akohouBouv otadlodpopia oto STEM. H HYPATIA
dépvel oxoleia, pouosia emoTNUWY, EpgUVNTIKA LOpUHaTA Kal Blopnxavia pall pe eldikol¢ os Bepata
dUAoU Kal Toug iSloug Toug edpriBoug Kat avamtUCoEL LLo LOVASIKN EpYAAELOBNKN SpaoTNPLOTTWY YLO
TN cUpPETOXN TwV edAPwV oto STEM pe Tpdmo mou va epthapBavel to pUAO. AUTEG oL SpaoTNPLOTNTEG
Ba edappootolv og 14 xwpec kal Ba dwoouv tn Suvatotnta ota £dnPa Kopitola va eMAEEOUV OTIOUBEG

STEM ka otadtodpopia. H NOESIS eivat o EAAnvag etaipog yia to €pyo HYPATIA.
4.2  Evbelktikéc SnuoaoteVoelg meplodikwy N kepaiata BLBALwWY

58. Aalog, M., Itedavidou, X., & IkopdoUAng, X. (2024). FedUpwon Tou XAopatog: Amd thv
£pYOOTNPLAKN EMOTAUN Tou 190U awwva otnv EAAGSa otnv eknaidevon STEM. European Journal of

Science and Mathematics Education, 12 (1), 1-10. https://doi.org/10.30935/scimath/13826

OL otoyol ¢ mapoloag HeAETNG eival n Slepelivnon TG00 TNG LOTOPLOG TNG OUANOYNG
ETILOTNHOVLKWV 0pyavwyv amo to Maraslean Teaching Center (MTC) 600 Kat tng Suvatotntag Xprong tg
oUM\OYNC 0g ekMaLSeUTIKA Tipoypappota STEM. Mapdho mou to MTC ovopalotav pe diddopa ovopata
KOTA TN HoKPOXpovn Lotopila tou, 0 BeOUIKOC TOU OTOXOC TMapEUelve o (6lo¢: n ekmaibeuon Twv
MeANOVTIKWY SaokAAwV MpwTtoBabutag ekmaidsuong Tou eAAnVIkoU kpdtoug. MNa va yivel auto, Atav
anapaltnto vo cUYKEVTPWOEL Lo cUANOYI ETLOTNHOVIKWY 0pyavwy. O TpwTog 0TOX0G TG Epyaciog ivat
VO TTOPOUCLAOEL AEMTOUEPWG TN otadlakn Sleupuveon Tng cUANOYRG amod To teAeutaio Tétapto Tou 190u
alwva €wg tn Sekaetia tou 1930, pall pe Tov TPOMO XProng TwV OpyAvwWY OTa HaBrUaTo EMLOTANG Kal
TOV KEVIPLKO pOAo Tou £mtalée To MTC o€ ox£on o GAAa Tiepldpepelakd eKALSEVTIKA oXOAEla oTtnV EAAGS O
ooov adopa tn dtavopn, Slaxelplon, ETMLOKEUN Kal cuvtrpnon Tou e€omAlopol. O §eltepog oTo)X0G slvat
va StepeuvnBei o poAog ou pmopolV va SLadpapaTicouV Ta LOTOPLIKA EMLOTNHUOVIKA Opyova OXL HOVo
otnV otopla tN¢ ermotung, oA\d kat otn SidackoAia tng olyxpovng emotnpne. Ta supnpato
OMOKAAUTITOUV OTL N LoTopla TNG epyooTnpLlakng ekmaidsuong puokng oto MTC padl pe Tnv avtiotowyn
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GUAAOYN TWV LOTOPLKWY ETILOTNHOVLKWY OpyAVWY UIopouV va amoteAécouv nipoodopo £8adog yla thv
edappoyr ekmMalSEUTIKWY TIPOYpOUpATwyY STEM. TEAOC, Ta €UPHMOTA CUVEMAYOVTOL TV €UPUTEPN
EVOWUATWon NG ekmaidevong STEM Kkal Tng LoTopilag TNG E€MOTAMNG UE OKOTO TNV mMpowbnon
TIOALTLOTIKWY Kal SLASLIKACTIKWY TTTUXWVY TNE EMIOTAUNG OTOUG HaBNTEG KaBnyNnTEC Kal OxL Hovo. Auth n
EVOWMATWON 08nyel og guplTEPN £peuva yla TNV €l00ywyn TnG ekmaidevong STEM o€ MOALTIOTIKA
EVOWHOTWHEVA TIEpIBAAOVTA, OWG LOUOELD KL LOTOPLKA ONUOVTIKA CXOAELQ KOl EPYOOTAPLO, OTIWG TO

MTC.

59. Mnouvou, A., AaBidag, K., Koung, B., Manaddkng, X., MavwAn, M. (2023). Juoy£tion
Yriohoylotikng 2kePng MaBntwv Aukeiou kat Artédoong oe Mabrpoatoa STEM katl MAwooag. Emlotriueg tng
Aywyng, 13, 1101. https://doi.org/10.3390/educsci13111101

Mpaypotono|Bnke pia Slaxpovikn €peuva yla va emteuxBel n CUOKETLON TNG UTIOAOYLOTIKNG
OKEPNC Kal Twv padnudtwv mou oxetilovral pe to STEM, ekvwvtag Pe Tn XOpnynon &vog Teot
oxXebloopéVou va PeTpnoel Ta BepeAlwdn otolyeia tng YmoAoylotikng kEPnG. Afilel va onuelwBel otL
OUTO TO TEOT AVTAEL TNV €Umveucn) Tou amd SLleBVwG avayvwpLoPEVOUC SLOYWVICUOUC UTIOAOYLOTWY Kol
Aettoupyel wg aflomioto epyadeio aflohdynong. Itn cuveéxela, mpayuotomnolndnke afloAdynon ylo va
SlamotwBel o Pabuog cuoxetiong Petafl TNG LKAVOTNTACG YTOAOYLOTIKAG ZKEYNC TWV HAaBNTWY Kal Twv
YPOTTTWYV TOUG EMSO0EWYV oTa padnuoata mou neplthapBavovtal otnv katnyopia STEM kat ota pabniuata
eAANVIKNG YAwooag. Ta amoteAEOUATA QUTAG TNG EPELVAG ATTOKAAU POV TNV TOPOUCLA LOG OTATIOTIKA
ONUOVTLIKAG CUCYETLONG UETALY TNG LKAVOTNTAG YIOAOYLOTIKAG ZKEPYNE TwV HabnTwy Kot TG anodoong
TOUG O€ AUTA TA OKASNMOIKA BEPOTA, EMEKTEIVOVTAG TIEPALTEPW TNV AKAdNUAIKN KateuBuvon croudwv
TIOU ETUAEYOUV OL LABNTEG. Me BAon TO EUPHATA QUTHG TN EPELVAC, OKLayPadOUVTAL OL ETUITTWOELG KOl
ol TS aYWYIKEG CUCTAOELG, EVW TAUTOXpovaA avayvwpilovtal ol TEPLOPLOKOL TToU TTPOEKUYAV KATA TN

SLApKELA AUTAG TNG LEAETNG.

60. Kumtplavou, ., Kapouoou, A., Makpng, N., Zapadnc, I., Apavatiadng, A., & Xatlnxpotodng,
A.E. (2023). Juppetoxn Twv podntwv otnv EKmatdeutik Poumotikn: AltokaAudn Twv mMPocdokLwv Twy
poontwv yla Lo davikn POUTOTLKA mAatdoppa. Electronics, 12, 2865.
https://doi.org/10.3390/electronics12132865

H peAétn elxe wg 0TOXO VO KOTAVONOEL TIC TPOGSOKIEC TWV HadNTWV yLa évov L8avikd pOUTOTIKO
ocuvtpodo. Eetdoape Tta €emMOBUUNTA  XAPAKTNPELOTIKA, TOUG TPOTMOUC aAAnAenidpaocng Kot
KOLVWVLKOTIOLNGNG TIOU aVaUEVOUV oL HaBnTéC amd évav TETolo oUVTpodo. AMOKAAUTITOVTAG QUTA T
XOPAKTNPLOTIKA KoL T TIPOTUTIA, OL GUYYPOPELG OTOXEUAV VA EVNLEPWOOUV TNV AVATTUEN EVOC BEATLOTOU
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LMOVTEAOU TIOU LKAVOTIOLEL QTTOTEAECUATIKA TG eKMALSEUTIKEG PLhodotieg Twv padntwy, datnpwvtag

napdAAnAa kivntpa kat adoaoiwon.

61. Mepehn, A., Nikn, E., Wuxdpng, 2., Apwid, X., Avtwvapakou, A., MepéAn, M., & Mapia, T.
(2023). Exkmaibevuon pabntwv eAANVIKWV OXOAEIWV OXETIKA HE PUOLKEG KATAOTPOodEC pEow STEAM.
Eurasia Journal of Mathematics, Science and Technology Education, 19(8), em2314.

https://doi.org/10.29333/ejmste/13437

Z10X0G TNG €peuvag elval n ekmaideuon Twv pHadntwv Twv SnUoTKwY oXoAeiwv otnv EANGSa
OXETKA UE Taxeleg ouveXI{OUEVEG PUOLKEG KOTAOTPODEC HECW TNG OALOTIKNG-OLEMLOTNOVIKNG LeBOSou
mou Baociletal oTNV €MLOTAUN, TNV TEXVOAOYLQ, TN LNXOVLKN, TNV TEXVN KoL Ta padnuatikd (STEAM). Q¢
gpyaAeio pabnong, oxedlaotnke £va OAOKANPWHEVO TIPOYPOAUO LE TIOLKIAEC SPATELS KoL 5pACTNPLOTNTES
LE OTOXO TN PLWHATLKA eKMAiSEUON TWV LABNTWV UE EVAV OALOTLKO-SLETILOTNLOVLKO TPOTIO BACLOUEVO OTO
STEAM. Autd Bacilovtal otnv eEMLOTAKN, TV TEXVOAOYLQ, TN LNXOVLKHA, TNV TEXVN KAl TA LoOnUaTtikd. Auto
To Tpiunvo mpoypappa emAéxdnke va Sie€axBel oe OLWTIKO oxoAelo TNG ATTIKAG, Yl TO PABnua
«epyaotnpla Se§lotitwv». Ale€nx0n oe pabntég tng Seutepng (eMTA €TWV) KoL TNG MEUMTTNG TAENG TOU
Snuotikol oxoAsiou (10 £Twv). TNV 0PXN KAL OTO TEAOC TOU TPOYPAUUATOC 60BNKOV £pWTNUATOAOYLO
0ToUC 133 CUMHETEXOVTEG HOONTEG, TPOKeLUEVOU Vo aflodoynBel edv To poypappa Kotddepe va IETUXEL
TOUG apXLKOUG OTOXOUG. ZUVOALKA CUAAEXBNKav 266 Yndlakd epwTnUAToAOyla HECW TNG £PAPUOYNG
ArcGIS survey123 (uépog TOU yewxwpLlkoU VEPoug tng Esri), n omola anoteAel pia oAokAnpwuévn Avon
yla tn Snuoupyia, diavoun kat avaAucn Oebopévwv €peuvag. AMO TN OTATIOTIKA OVAAUCH Twv
QIMAVTACEWY TOUG, TO CUMMEPOCHA ATV OTL N CUVIPUTTIKA TAsoPndia Twv padntwv éviwoav ayxocg,
ocuyxuon, katdBAupn kal ook otav aviikploav Sacikr mupkayld. Ta neplocdtepa matdid SnAwoav otL

£€XOUV OKEPTEL TLG CUVETIELEG TWV EKTETOUEVWY SACLKWYV TIUPKOYLWY KAL TWV TIANKUUPWV TTOU akoAouBouv.

62. NikoAomoUAovu, K. (2023). Apaotnplotnteg STEM yla matdid nAwkiog 4—7 €TWV: TIPOAKTLKES Kall
onoPelg  SaokdAwv, International Journal of Early Years Education, 31(3), 806-821.

http://dx.doi.org/10.1080/09669760.2022.2128994

O okomdGg auThG TNG MEALTNC £ival va SLEPEUVAOEL TIG TIPAKTLKEG KL TLG amoPelg Twv SackaAwy
yla tg Spaoctnplotnteg STEM yia maidid nAkiog 4-7 etwv. OL CUpMETEXOVTEC €ival 18 EAAnveg
EKTIALSEUTIKOL KOl TOL oTOLXElOl CUAAEYOVTAL HECW OUVEVTEUEEWV. OL KOoWwg avadepdpevol Adyol yla tn
onpaoia tng ekmaibsvong STEM eival n avantuén dsflotntwy, yvwong Kot to evilodépov Twv matdlwy
yla paénon, evw ol 6£€ldtnteg mou avamtlooouv ta Tadld mepllapfdavouv tn ouvepyaoia, TN
ETUKOLVWVLA, TNV KOWWVLKOTIolnon, TNV eniluon MpoBANUATWY, TOV TTELPAPATIONO, TNV KPLTIKA OKEYN, TOV
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TPOYPOUUATIONS, Th Snuloupylkotnta Kol YAwooo/ypappatiopog. Ol dpaotnplotnteg STEM mou
UAOTIOLOUVTAL OTNV TAEN ELVOL TIPOYPAULATIOUOG, POUTIOTIKH KAl SLETLOTNUOVIKEG SpACTNPLOTNTECS, KABWG
KoL TIelpapata Kal géepelvnon UAWKwy. Ol KUplol mopayovieg mou AopPdvovtal unodn Katd tnv
npostolpacia twv Spaoctnplotntwv STEM eilval to evlladEpov-kivntpo Twv maldlwy, TO YVWOTIKO
enimedo N n nAwkia toug kot ta pabnolakd amoteAéopata. Ol MPOKANOELS Tou avtlhapfdavovral ot
ekmotldevutikol adopolv Kupilwg TN Blwpatiky padnon, 1o evoladEpov Twv TALSLWV Kal TNV EVePYO
OUUETOXN, EVW Ta KUPLO TpoPARpaTa TEPAOUBAVOUV TOV TIEPLOPLOUEVO XPOVO, TIG UTIOSOUEC Kal TNV
KOTAPTLON TWV EKMALSEVUTIKWY. ZUINTOUVTAL OL ETIUTTWOELG YLOL TNV EKTIOULOEUTLKY TIOALTIKN-TIPOKTLKA KOl

TNV KATAPTLON TWV EKMTALOEUTIKWV.

63. Mamnaylavvornouiou, 6., BaiomolAou, |., StapoBAdong, A. (2023). Etolpdtnta EKmatdeuTikwy
via Edappoyn tng Exkmaibevong STEM: Wuyxopetpikég 1610tnteg tng KAlpokag TRi-STEM kol tng
ApetaBAntne Métpnong HeTall Twv ATOULKWY XOPOKTNPLOTIKWY EAARVWY Yrinpeoltakwy Kadnyntwv.

Exnaidevon. Sci., 13, 299. https://doi.org/10.3390/educsci13030299

AUTA N UEAETN £XEL ETUKEVTPWOEL OTNV ETOLUOTNTA TWV EKMALSEUTIKWY Yyl ekmaibsuon STEM,
omou armapaitntn mpolnoebeon elval n e€acdallon Eykupwv UETPACEWV. € AUTA TN HEAELTN,
TAPoUCLATOUE TIC PUXOUETPLKEG LOLOTNTEG TNG KAlpakag TRi-STEM, eMmKUPWHEVES Yl TH LETPNON TNC
ETOLUOTNTAG TWV EKMOLSEUTIKWY OTNV edapuoyn TG eknaidevong STEM. H mpotewvopevn KAlpaka
Baolotnke oe epwtnuatoAoyla mou spdaviotnkav otn BiPAoypadia kat n teAkn popdr uloBetnBnke
Kot PBeAtuwbnke yla EAAnveg ev umnpecio ekmaibeutikolg (N = 494), péow OSlEPEUVNTIKWV KoL
emPBefalwtikwv  avalvoewv mapayoviwv. To TRi-STEM mnepllappavel Té€ooepl SLACTACELG:
ocuvaloBnuatikég ouvOnkeg (AC), yvwotikég ouvbnkeg (CC), auto-amotedeopatikotnta (SE) kat STEM
Séopeuon (SC). Ta pétpa aflomiotiog twy tecodpwy mapayoviwy Atav AC (o =0,972/w = 0,972), CC (a =
0,976/w = 0,976), SE (o = 0,934/w = 0,935) kot SC (o = 0,886/w = 0,885), kaL n avaAuon eMBERALWTIKWY
TapayoOvVIwy £6€LEE IKOWVOTIOLNTIKA Tipooappoyn [x2(249) = 981,287, p < 0,001, TLI = 0,942, CFl = 0,948,
GFI = 0,993, NNFI = 0,942, RMSEAS8 (0,7R) = 0,7 RMS (0,7R) (0,7R) = 0,7R (0,7R) = 0,062]. EnutAov,
npaypatonow|Bnke pétpnon avorliolwtou yia to ¢GUAO, TNV nAlkia, Ta £Tn umMnpPeciag, to emninedo
oxolsiou Kal Ta movenotnuiakd mtuyio. H kAipaka TRi-STEM eival éva ouclaotikd Kal papuooLo
epyoaleio yia tn StachdAion TN eYyKUPOTNTOC OTNV EKMOLEEUTLKA £PELVOL KOL TNV UTIOOTAPLEN TIEPALTEPW

SoKLpWwv utoBEéoewv.

64. Zauapd, B., & Kwtong, KT (2023). H Eknawdeutik Poumotikn otnv MpwtoBabuia Exnaideuon

otnv EAAaSa: MeBoboloyikég Mpooeyyioelg kat Itdoelg Ekmaldeutikwy. BiAloypadiky Avaokomnon.
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European Journal of Education and Pedagogy, 4(2), 194-204.
https://doi.org/10.24018/ejedu.2023.4.2.629

H mopouoa pelétn otoxevel va avadeifel tic pebodoloyikeég mpooeyyioelg tou STEM otnv
npwtoBabula ekmaideuon, KABWC KoL T TPAKTIKEC TIou €xouv edappootel otnv EAAASa. Apxika
TIAPOUCLATETAL VA GUVTOMO BewpnTiko MAALCLO TNG SLBAKTLKAG TTPOCEYYLoNnG TNG ekmaideuong STEM. 2tn
ouvéxela mapouctalovtal apylkd ot Stadopeg HeBoSOAOYIKEC POCEYYIOEL TTOU €XOoUV ULOBeTNBEL o€
OleBvég emimedo Kal otn OuvéEXeElo aUTEC mou edapuolovral otnv EAAGda ywa tnv Mpwtofabuia
Ekmaibevon. Télog, mapatiBevral ol OTACEL( Twv ekmaldeutikwy tne Mpwtofabulag Exmaidevong

amEvavtL ot Poumotikr).

65. Aumatiakn, M., Kaloylavvakng, M., Namadakng, 2., & Mavvakou, B. (2022). AvtiAnyelc yla
To STEM Kal Tig Téxveg: AVTIANPELG EKTTAUSEUTLKWVY, ETTOYYEALOTIWY YOVEWV KOl KAAALTEXVWY OXETLKA HE
TOV POAO TwV TEXVWV otnv ekmaibeuon STEM. Zto: Mamadakng, 2., KaAoylovvakng, M. (emiy.) STEM,
Robotics, Mobile Apps in Early Childhood and Primary Education. Znuewwoelg Aldhe€ng otnv EKmatldeuTIKN
Texvoloyla. Springer, Zwykamnoupn. https://doi.org/10.1007/978-981-19-0568-1 25

AuTN N HeAETN TOPOUGCLATEL T AMOTEAEGHATA HLaG £pEUVAC TTOU SLe€nyOn yla va SlepeUVAOEL TIG
anoPelg SaokaAwy, HadbnTwv-kadnyntwy, Yovéwv, KOAALTEXVWV Kal eTtayyeAatiwy STEM. ZuVonTika, ta
anoteAéopata £6eL€av OtL: (a) TapoAo ou oL SACKAAOL, OL LABNTEG-OACKAAOL KAl OL ETIAYYEALATIEG TOU
STEAM yvwptav tnv npocéyylon STEAM, puoévo Alyol etyav tnv epmnetpia va tnv epappuocouv. (B) oL KUPLEG
SuokoAieg mou avtipetwnilouv ol ekmoatdeutikol katd tnv edpappoyn tou STEAM oxetilovtal pe tnv
KOTAVONON TwV PEBOSOAOYLKWVY QpXWV QUTAE TNG TIPOCEYYLONG KAl TNV EAAELPN EKTIALOEUTIKWY TTOPWV.
(y) ot exmoudeutikol eixav AdBel meploplopévn umoothnplen amd umevBuvoug XAapa&ng TOALTIKAG,
oupBouloug k.AT. (8) To STEAM avapevotayv vo EUTAOUTICEL TO TIPOYPAUA CTIOUSWV LE TIPAKTLK KOl
EVEPYNTLKN LABNON Kal va XL BETLKO AVTIKTUTIO OTNV KPLTIKN OKEPN KL OTLC ETUKOLWVWVLOKEG SEELOTNTEG
Twv motdlwy, Kabwce Kot otn cUVOALKA Toug avamntuén. () To STEAM avapévetal va auénoet ta Kivntpa
KOLL TN CUMUETOXI TWV KOPLTOLWV KOL TWV LELOVEKTOUVTWVY HABNTWV. Kot (OT) oL EKTTOLSEUTIKOL KOLL OL YOVELG
ovayvwpilouv TNV EVAAWTOTNTA TWV HELOVEKTOUVTWY padntwy, aAhd Sev daivetal va yvwpilouvv tnv

umosmidoon tTwv yuvalkwv os B£pata STEM kat otadlodpopia.

66. Xatlomoulhog, A., Kahoylavvakng, M., MNamadakng, 2., & Mamoutoldakng, M. (2022). Eva
pubLotépnua, opBpwTtd POUTIOT YL EKTIALSEUTIK POUOTIKA TIOU avarmtuXOnke HE XpHon £psuvag
Spdong mou alohoynOnke e Baon to PovteAo amodoxng texvoloyiag. Emotripeg tng Aywyng, 12, 274.
https://doi.org/10.3390/educsci12040274
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AuTn n épeuva aflooyel pia véa, apBpwtr, avolxToU KWaLKA Kol XaNAoU KOOTOUG EKMOLSEUTLKN
POUTOTIKA MAOTPOpUA oTnV Ekmaldeutikr) Popmotikn kat tnv Ekmaibeuon STEM. Elval n ocuvéxela evog
KUKAoU €peuvag 6pdong otov omoio Baciletal n avantuén autol Tou Poumot. H wlnon yla tnv avaykn
avamntuéng autou poNABe amd tnv afLoAOYNON TIOLOTLKWVY KoL TIOCOTLKWVY EPEVVNTIKWY S€SOUEVWY TTIOU
OUAAEXONKaV KOTA TN SLAPKELD EKONAWONG EKTTALSEUTIKI G POUTIOTLKAG UE CNUAVTLKI) CUUUETOXH LadnTtwy
otnv ABnva, n omoia €dslte £€viovo evdladEPov ylo TN CUMHUETOXN TWV HaBntwv oe SpactnplotnTeg
EKTIOLOEVTIKNG POUTTOTIKAG. TNV 8La oTlypun—kKatéypadav thn XapnArn cUPETOX Toug Adyw Tou uPnAou
KOOTOUG TWV EKTIOLSEUTIKWY POUTOT KOl TWV POUNOTIKWY TAatdopuwyv. Me Bdon ta gupnpata tng
£PEUVOC, OUTO TO POUTIOT OXESLACTNKE yLa va TOLPLAleL 0 OAOKANPN TNV EKMALSEUTIKI) KOLWVOTNTO. OL
npodlaypadEc tou TponABav amo TIG OVAYKEG TwV HEAWV TOU Kal Thv enefepyacia Kal avaluon
TIOLOTIKWVY KOl TTOOOTIKWV 6eSopévwy. Auth n epyaocia mapouctdlsl pia ofLoAOynon Tou POUTOT
XPNOLLOTIOLWVTAC TO HOVTEAO amodoxng texvoloylac. To poumot ektéBnke oe 116 MPOMTUXLOKOUG
doltntég mou napakoAouBolcay TUN U TALSOYWYLKOU TIAVETILOTNIOU yla va a§LOAOYHOOUV TOV XELPLOUO
ToU oV UdWVA LIE TOUC TTOPAYOVTEC TOU LOVTEAOU. To AMOTEAECOTA TNC EPEVVOC NTAV TTOAAA UTIOCXOEVQL
Kot £6et€av uPnAG Babuo amodoxrng Tou POUTOT AMO AUTOUC TOUG HABNTEC Kal TOUug HeANOVILIKOUG

S0oKAAOUG, SlvovTag TO EVAUCHA VLo TIEPOLTEPW EPELVAL.

67. Xpovng, X., & BapAaung, I. (2022). FOSSBot: Eva ekmalSEUTIKO POUTTOT aVOLXTOU KWALKA KoL
avouytol oxedlaopou. Electronics, 11, 2606. https://doi.org/10.3390/electronics11162606

e autn tnv gpyacia, oL cuyypadeic mpoteivouv pa véa xapnAoU kdotoug Tplodldotatn
EKTUTIWON KOL EVOTIOLNHEVN AUGN AOYLOMLKOU TIoU UTtopel va KAAUPEL TIC AVAYKEG OAWV TWV NALKLOKWY
opadwy, and maldld vnraywyeiov £€wg dottntég. H Avon PBaociletal os 6€eg avolxtol KWOKA Ko
QVOLYXTOU UALKOU, UE TLG OTOLEG TLOTEVOUE OTL Ba BonBrAOOUNE TOUC EKTTALOEUTIKOUG OTO £PYO TOUG.
Mapéxouv AETMTOPEPELEG VLA TO TPLOSLACTATO EKTUTTWOLLA LEPN POUTIOT KoL TN ALOTA NAEKTPOVIKWY TOU
TIOU ETUTPEMOUV TNV UTIOOTNPLEN EVOC EUPEDC PACHOTOG EKTIOLOEUTIKWY SpACcTNPLOTATWY KoL E€nyoUV TNV
gUEAIKTN oToifa Aoylopwol Tou umootnpilel téooeplg SladopeTikoug TPoOmoug Asttoupyiog. O
Aeltoupyleg KAAUTITOUV TLG AVAYKEC TWV XpNoTwv Tou Sev yvwpilouv i BEAouv va TpoypoppaTicouY To
POUTIOT, TWV XPNOTWV TIOU TIPOTLUOUV TOV TIPOYPAUUATIONO TIoU Baciletol o UITAOK KOl TwV ALYOTEPO 1
TIO £MUMELPWY TIPOYPAUUATIOTWY TIou B€Aouv va Tdpouv Ttov TARPN €Aeyxo Tou poumdt. To popmot
edbapuoleL TIC apXEG TNG OUVEXOUG EVOTTOLNONG KOl OVATTTUENG KOl ETILTPETIEL EUKOAEC EVNUEPWOELC OTNV
mo npoéodatn €kdoon AoylopkoU péow Tou Tivaka Slaxeiplong mou Baciletal oto web. Av kai, ota
TMPWTA TOU BrAMOTA AVATTUENG Kol SOKLWY, TO TIPOTELWVOUEVO POUTIOT EXEL TEPAOTLEG SUVATOTNTEG, AOYW
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™G avolxtng ¢pUoNE Tou Kol TNG KOWOTNTOG LaBNTWY, EPEUVNTWV KOL EKTTALSEVUTIKWY, TO SUVAULKO QUTO
ouvexilel va aufdavetal. Zuvtopa Ba akolouBriost Aotk Sokiun oe emheypéva oxoleia, aflohdynon

anodoong SladOpwv TEXVIKWY TITUXWV Kol UYKPLON UE TTAATPOPUEG ALXUAC.

68. Kaloylavvdakng, M., Noamaddkng, 2. (2022). Mpoetowacia EAAAvwv Nnmaywywv
Mpoimnpeaoiag yla tnv NpowBnon tng Anuioupykotntag: Eukalpieg pe xprion tou Scratch kat tov Makey
Makey. 2to: Murcia, KJ, Campbell, C., Joubert, MM, Wilson, S. (eru.) 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

AUTO to KedaAao meplypddel Tov oxedlacud, TNV vAomoinon Kot tnv afloAoynon Ko SIOAKTIKAG
nap£uBaong e€apnviaiog KALLaKOC oTnV omoila cuppeTeixav 23 kaBnynTtég mpolnnpeoiag otouc omoioug
napacx£0nkav 39 WPEC yLa VoL KAVOUV HoBNoLaKEG SpaoTnPLOTNTEG XPNOLUOTTOLWVTAC To Scratch 3 kal to
MaKey MaKey. H mapéufacn mopoucldlel BeTIKA AMOTEAECHOTA OXETIKA HE EVVOLEC UTIOAOYLOTIKAG
okEPNC kat 5e€LOTNTEG KWOLKOTIOINONC Ttou Baci{ovtol o€ pLo TalSaywYLKA TIPAKTLKA TTou evBappUVELTNY
EVEPYNTLKA LABNnon kot Sivel éudaon ota eyyevr] KivnTpa Kol TO YVWOTLKO anotéAeoua. Ev katakAeibi, ot
poOntég amolauoav TIG SpacTnPLOTNTEG Kal, TPAyUAtTL, avédpepav OTL métuxav uPnAo eminedo
oautonemnoibnong kot aiobnong ohokAnpwonc. Auth n HeALTn umoypapuilel emiong T onuacio t™g
cuunepAnPng MPOYPAUUATIOMOU HE BACNH TN POMUMOTIKN KOL OTTIKA HUMAOK yld TOUG KaBnyntég

npolnnpeoiag yia tn BeAtiwon twv yvwaoewv CT Kol Twv §e€LOTATWV KwLKomolnong.

69. Kavakn, K., & Kahoytavvakng, M. (2022). A€loAoynon Asglotitwv AAyoplBukng ZkEYng oe
oxéon He TNV HAwia otnv Npwwn Nodikn Aywyn STEM. Emotnueg tg Aywyng, 12, 380.
https://doi.org/10.3390/educsci12060380

AUTO TO ApBpo avadEpPeL Lo OXETIKN EPEUVNTIKA UEAETN, TNV omola UAOTOWCAUE UTO TNV
OUTPEAA TNG TTOOOTIKNG peBodoloylag, XPNOLLOTOLWVTOG VOl KOLVOTOMO €pyaleio afloAoynong mou
KOTOOKEUACAE YLO TNV €EUTINPETNON TWV OVAYKWYV TNC MEALTNC pag. H £pguva Ste€nxOn oto mAaiolo Tou
poOniuatog meptBaAAOVIIKAC HEAETNG, TIPOCOLTOVTAC OTIC TPOOTIADELEG ELOAYWYNAC TNG UTTOAOYLOTLKAG
okéPnc (CT) oe mebla STEM. Ta amoteAéopata tng HEAETNC plxvouv dwWC OTN CUCKETION METALY TwV
Se€lotAtwy alyoplBuLkng okéPng Kot TNG NALKIAG otnV TpWLKN Ttadikn nAwkio, amokaAumtovtog Ot N

nAtkia eival évag mpoyvwoTLKOg mapayovTag yLo Thv alyoplOpiki okEédn Kat, we ek Toutou, yla tnv CT.
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70. Kaotpitn, E., Kahoylavvakng, M., Wuxapng, 2., & BaPouyldg, A. (2022). H Sibaokalia twv
Quokwv Emotnuwy oto vnriaywyelo 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

AuTH n HeAETn eival pla avaokomnnon BLBAoypadiog kot apBpwv He KUPLO OKOTIO va EMaAnBeloel
™ onuaoia tng Sdaockaiiog twv Quotkwyv Emotnpwyv otnv MpoooAkr Aywyr] KoL TV TPAKTIKOTNTA TNG
o€ autnv TNV nAwiakn opada. Eniong yivetal mapouoiacn tnG oALOTIKNG EKMALSEUTLKAG TIPOCEYYLONG
STEAM. O kUpLOG 0TOXOG AUTAG TNG Mapoucioong elvat va tovioel Tn cuUpBOAN AUTAG TNG EKTTOLEEUTLKAG
TPOCEYYLoNG otnv anoteAeopatikotepn didaokahia twv Quotkwy Emotnuwyv oto Nnmiaywyeilo Kot tn o€

Babog puadnon kot Katavonon Twv GpUOLKWY EVVOLWYV Ao TTALSLA TIPOGXOALKNG NALKIAG.

71. Muotakibng, 2., Xplotomoulog, A. & MéAAag, N. A (2022). JuoTtnUOTIKA QVOOKOTNON
xaptoypadnong edappoywy EMAUENUEVNG TTPAYUOTIKOTNTAC VLA TNV UTIOCTAPLEN TNG LABnong STEM otnv
tpLtoBabuta eknaidevon. Educ Inf Technol 27, 1883-1927. https://doi.org/10.1007/s10639-021-10682-1

Aut n pelétn avadEpel gupnpata amd WPl CUCTNUOTIKY OVOOKOTNon xoptoypadnong,
Baolopévn oe cUVOALKA oapavta MEVTE (n = 45) dpBpa mou SnpoctelTnkay oe S1eBvh MePLOSIKA UE KPLTEG
amo 1o 2010 £wg to 2020, petd Tthv afloAdynon tne xpriong ebapuoywyv AR mou umootnpilouv t padnon
Bepatwv EmotAung, Texvoloyiag, Mnyavikng kat MoaBnuatikwv (STEM) oto meplpaAlov Ttng
TpLtoBabuLag ekmaideuong. Ta AMOTEAECUATA QUTHG TNG AVOOKOTNONG TOVIoaV TNV EAAeLPn €peuvag o€
oMo 1o ¢daopa STEM, edika ota umomnedia Texvoloyla kat Mabnuatikd, kabBwg kot tTnv EAAewdn
edappoywv AR nou Baoilovtal o TonoBeoia kat xwpic Seiktes. EmutAéov, evtomniotnkayv Kal avaAlBnkay
TPELG TEXVIKEG auv&nong, KATAAMNAeG yla pabnon STEM: enavénon e€eldikeupévou epyaotnplakol
€€OTALOMOU, GUGCLKWV OVTIKELUEVWVY KAl EYXELPLOLWV A GUANWY padnudtwy. H kKUpla cuvelodopd autol
Tou GpBpou elval pLo TafVOUNON TWV EKMTALSEUTIKWY HOVTEAWV Kal N oulAtnon twv epapuooUEVWV
EKTIALSEUTIKWY OTPOTNYLKWVY KAl TEXVIKWV o€ media STEM mou emikevtpwvovtal oto TePLBAAAOV TNG
tprtoPabutag ekmaidevong. EmMuTtA£ov, TAPEXOUUE OTITIKOTOLNCELS TNG TPEXOUOAC KOTAOTAONG TNC
TLEPLOXNC, OL OTIOLEG OTOXEVOUV OTNV eVBAPPUVON KaL 0T OKAAWOLA TWV TIPOCTIAOELWY TWV EKTOLOEUTIKWV
pe BAaon ouykekpluéva kpltrpla Taflvopnong ylo tnv avamtuén eumelpiwv AR kat tn Ste€aywyn

TIEPALTEPW EPEUVAS YL TN BeATtiwon tng nadnong STEM.

72. NikohomoUAou, K. (2022). Wndrakn texvoloyia otnv mpwipn eknaibsuon STEM: Atepedvnon
TOU UTIOOTNPLKTLKOU TNG pOAoU. Ito: Mamadakng, 2., Kahoylavvakng, M. (emp.) STEM, Robotics, Mobile
Apps in Early Childhood and Primary Education. Znuewwoelg AldAe€ng otnv Exkmatdeutikn) Texvoloyia.
Springer, Zykamoupn. https://doi.org/10.1007/978-981-19-0568-1 6
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AuTO 1O KEdAAOLO OTOXEVUEL va SLEPEUVAOEL TOV UTTOOTNPLKTIKO-CUUTANPWUATIKO pOAO TNG
ekmaldeutikng Ynolakng texvoloyiag (n TME) otnv mpooxoAiwkr ekmaibevon STEM. Ta epyaldeia
Pnolakng texvoloyiag mepAapBdvouv eKMOLSEUTIKI) POUTOTLKY), TIPOCOUOLWOELS, HOVTEAQ, Bivteo
mAovuola oe adnynoelg kat Pndlaka malyvidia. EVOEIKTIKA, N EKMOLOEUTLKI) POUTIOTIKY TIOPEXEL Eva
paBnolako mePLBAAAOV OOV TA UIKPA TIALSLA PITopoUV va ehapuocouV SeELOTNTEG TTPOYPAUUATIONOU
UTIOAOYLOTH, MaBnuatikég Se€lotnteg (aplBuntikn yvwon, alAnlouxia, potifa, pétpnon, HETpnon,
ouykpLon, entAuon TPOPANUATWY) KOL EMLOTNUOVIKEG HELOTNTEG Kal SLASLKACIES (EMLOTNOVLKA €pEULVAQ,
Sle€aywyn melpapdtwy, attia-ox€oelg enidpaong). H xprion MPOCOUOLWOEWY ETLTPEMEL TNV TIPAKTLKN
TELPOLLOTIKN gpyacia Kol Tn padnon péow epeuvwy, evw ta Pndlaka matyvidia Bonbolv ta maldid va
gfowelwbouv pe TNV texvoloyia. H umootnptn tng Pndlakng texvoloyiag £xel tn duvatotnta vo
evioyVoel ta odpéAn tou STEM ota mMpwrta Xpovia, umo mnpolmnoBéoslg (kabBobrnynon SackdAou,
TALSAYWYLKEC OTPOTNYKEG K.ATL). MPOoTEIVETAL yLot TNV EMOYYEALOTIKI) OVATTTUEN TWV EKMOLSEUTIKWVY N

npowBnon tng Mpwiung eknaidsvong STEM pe Pndrlakn texvoloyia.

73. Toegkeykapidng, 2., & Zamouvibng, O. (2022). Efepesuvwviag to XOPOKTNPLOTIKA TNG
Exmaldeutikng Poumotikng kat tng Epeuvag STEM otnv Mpwtofabuta Ekmaidevon: Mo TUCTNUATIKN

Avaokomnnon Aoyotexviag. Emotipn tng Aywyng, 12, 305. https://doi.org/10.3390/educsci12050305

Auto Tto GapBpo elval pla cuotnuatiky PBiBAloypadik avaokomnon mou mpoonabel va
geumAoutioel Tnv atlévta STEM amavtwvtag oTLg EpWTNOELS: (a) tola ox€dla LEAETNG XpnoLLoTIoloUvTaL
ouvnBwcg otig mapepBacelg STEM, (B) mola gival Ta xopakTnpLotikd tou delypatog (apdudc/nAkio twy
padntwv) , (y) molog e€omAopog kat Slemadég xprotn (amtd/ypadikd) xpnopomnolovvtal kat (8) mola
elval ta XOPOKTNPELOTIKA TwvV HEAETWV (OLapkela, otdxol MopeUPacng, SpactnploTNTEG) KAl TIWG
Kataypadnkav ta dedopéva Twv PeAETWY. Mo AUtV TNV avaokonnon, 36 ano ta 337 apbpa avaAudnkav
Kol TpoékuPav amd oktw Paocelg Sedopévwy, TPelg AE€elg-kAeldld avalntnong kat €L KkpLtipla
omokAslopoU. H efétaon Ttwv apbpwv mou efetdotnkav €6elfe, petatl AGAAwv, OtL cuvnBwg
XPNOLUOTIOLELTOL N TIELPOUATIKOC OXESLOOUAC, OTL OTIG ULOEG TTIEPUTTWOELS XPNOLUOTOLOUVTOL YPATITEC
ofloAoynoelg Kal To péyeBog tou Selypatog sival oxedov oo petall Kopltolwy Kal ayoplwv. TéEAog, n
HOKpOXPOVLa €pEuva gival TIEPLOPLOUEVN, EMOUEVWE SV elval aodaAEC VoL YEVIKEUGOUHE T EUPH AT

OUTWV TWV PEAETWV.

74. Toeheykapldng, 2., amouvidng, 0. (2022). Mwa cuotnpartikn avaokonnon BLBAtoypadiag yia
v épeuva STEM otnv mpwipn matdikn nAikia. Zto: Manaddkng, 2., Kaloylavvakng, M. (emp.) STEM,
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Robotics, Mobile Apps in Early Childhood and Primary Education. Znuewwoelg Aldhe€ng otnv EKmatldeuTiKN
Texvoloyla. Springer, Ziykamnoupn. https://doi.org/10.1007/978-981-19-0568-1 7

To napov kepalato tou BLBAilou eival pia cuotnuatikn BLRALOYpadLKr) AVACKOTNGCN OXETIKA e
v épeuva STEM otnv mpwipun matdikn nAwkia, pe enikevtpo TG peAéteg STEM yla pabnteg Katw twv 8
eTwv. MNa to oKomo auto, To Kedpdlalo mepllapBavel apbpa, ta omoia mpogkuPav amo KAELSLA
avalntnong os €€l emloTNUOVIKEG Baoelg dedopévwy. H avaokomnon mapouclalel oplopéva KupLa
XQPOKTNPLOTIKA TWV HEAETWV OTWG: (o) 0 aplOUOC TWV CUUMPETEXOVTWY otnv TapéuPaocn (péyebog
Selypatog), (B) ot otdxoL mapépuPacnc, (v) To péyebog twv opddwy, (8) o TuTog e€omALlopoy, ( €) Ta UALKA
TIOU Xpnotpomnolnnkayv Kat (ot) To €idog tou epguvnTikol oxeSlacpov. ZUUdpwva PE T EupAUATa, LETOED
aMwv, n ekmaibevon STEM otnv mpwipn madikn nAkior paivetal va avtamokpiveTol EMITUXWG OTOUG
S18aKTIKOUG O0TOXOUG, TO HéEyeBog TN opddacg sival cuvnBwWG petal 2 Kal 4 HadnTwv, oL LOKPOXPOVLEG

OToUS£C amouoLalouV KoL OL TTOCOTLKEG HEBOSOL elval TEPLOPLOUEVEC.

75. TCadilkou, K., Nepidavou, M., & Owovouidng, AA (2022). AlbaokaAia and andotach STEM:
Alepelivnon TwWV OTACEWY, TWV EUMOSIWY Kal TWV avoyKwv ekmaibeuong Twv ekmaldeutikwyv STEM.

Emiotnueg the Aywynic, 12, 790. https://doi.org/10.3390/educsci12110790

O 0TOX0G AUTAC TNG MEAETNG NTAV va SLEPEUVACEL TN OTACN TwV eKMALSEUTIKWY STEM amévavtl
otnv &¢ anootdoswc SidaokaAio STEM (DT), kaBw¢ KAl T €UMOSLA KAl TIG AVAYKEG KOTAPTLONG TIOU
avtilapBavovrat. Ate€nxdn piktn épeuva oe 158 daokdloug STEM otn Seutepofabpia eknaidevon nou
Sidagav ta padnpatd toug mANnpwe Stadiktuakd Adyw tou COVID-19. Ta anoteAéopata anokaAupav otL
ol eknatdeutikol STEM avtidappdvovtatl to STEM DT apketd Betikd, aAAd n otdon Toug Unopel va
ennpeaotel and dladopoug MAPAYOVTEG, OTIWGE N ATOTEAECHATIKOTNTA TNG YNndLlakng UToSoUng Twy
oxoAelwv, kabBwg kal To ¢UAo, n nAkia kot to avtikeipevo SidaokaAiag STEM. H molotikr) Bepatikni
avaAuon eviomoe TOANG eumodla  ylo TNV anmoteAecpatiky  edpappoyn tou STEM DT,
ocuvpunephappavopévng tng (i) €MAewbng aAAnAenidpaong kat Sféopevong Twv padntwv, (i)
OVATOTEAECUOTIKOTNTAG TNG PNndLlakng umodounc, (iii) eAewbng Yndlakwv deflottwv pabntwv Kat
SaokaAwy, (iv) ENewn xwpou/s€omAiopo Kat (v) auvénuévog dpoptog Stbaokaliog. Ta dnuioupyolpeva
O£paTO TWV AVOYKWY KATAPTLONG TOVIOOV TNV aVAYKN YLOL CTOXEUUEVN KL TIPOCOPUOCUEVN ekmaideuon
og KABe kAado STEM, kabwg kat ekmaibsuon os epyadeio kat matdaywytkég DT. TéEAog, Ta amoteAéopata

£6eL€av v avaykn twv ekmotdeutikwyv STEM yla Ppuxoloyikr) urtootrpLén Kal cUBOUAEUTIKA.
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76. G6zum, AIC, Papadakis, S., & Kalogiannakis, M. (2022). T'vwoelg maldaywyLlkoU TEPLEXOUEVOU
STEM moatdaywywv mPooXoALlkng nALkiaG: Zuykpltikr HeAétn daokdAwv otnv EAAGda kot tnv Toupkia.

Eumpog. Psychol. 13:996338 https://doi.org/10.3389/fpsyg.2022.996338

Auth n UeA€tn ouykpivel ™ Nvwon Mawdaywywkou Meplexopévou STEM EAARVwyY kal Toupkwv
SaoKAAWV TPOOXOALKNG nAlkiag. H mapoloa €peuva elval pla CUYKPLTIKA TeplypadLky LEAETN TOU
otoxeVeL otov Tpoadloplopo tng Nvwaong Mawdaywywkou Meplexopévou STEM matdaywywv mpooyoALKNg
nAkiag amno tnv EAAGda kat tnv Toupkia. Q¢ kupLa péBodog Epeuvag aUTNG TG LEAETNG XPNOLLOTIOLOnkKe
£€va povtEho meplypadikig Epeuvag, pio LEBoSOC TToU XPNOLUOTIOLEITAL OTNV TTOCOTIKY £PEUVA. I€ QUTAH
TN HeAETN xpnotlpomowBnke n KAipaka Nvwong Natdaywytkov MNeplexopévou STEM (STEMPCK). E€akooleg
g€nvta evvéa vnmiaywyoli - 104 EAAnveg kot 565 ToUpkol SACKAAOL - CUMLETELXOV OE auTr TN YeAETn. H
£YKUPOTNTA Kal N aflomiotia Kataokeung TG KAipakag STEMPCK SoKludotnkav XpnoLUOToLwVToC TO
ocUvolo Sedopévwy AUTAC TNG MEALTNG TO omoilo Bpebnke kot €ykupo Kol aflomioto. Asv Ppébnke
onuavtiky Sladopd petall twv Pabuoroywv STEMPCK EAMAvwv kot ToUpKwV EKMALSEUTIKWY
TMPOOXOALKNG nAlkiag. H onuavtiky diadopomnoinon twv PabuoAloywwv STEMPCK pe Bdon to av ot
Saokalol eiyav AaBel kamota eknaidevon STEM culnteital und 1o dwe TNG oXeTKAG BLPALoypadioc. Auth
n UeAétn mpoodlopilel kol ouykpivel To STEMPCK petafl ekmalSeUTIKWY TPOOXOALKAG nALkiag amo

SLadopeTIKEC XwpPEeG OTWE N EANada kat n Toupkia kat avapévetal va cupuBaAet otn BLBAloypadia.

77. Xovdpoyiavvng, E.; Zupewvakn, E.; Mamoyprnotog, A.; Aoukatog, A.; ApBavitng, KG
Computational Thinking and STEM in Agriculture Vocational Training: Mwa pehétn mepimtwong oe
eAANVIKO (Bpupa eTayyeALOTIKAG ekTtaidevong. Eupw. J. Investig. Yyeia Wuy. Eknaidevon. 2021, 11, 230-
250. https://doi.org/10.3390/ejihpe11010018

H mapoloa peAétn mepimtwong otoxeVel va Slepeuvnoel tn oxéon petatyd CT, STEM kat
eknaidevong otn yewpyla (AET) o éva eAANVIKO VOTITOUTO emayyeARATIKAG Kataptiong (IEK), to IEK
lewpylog tng moAng Metapopdpwong (IEKMC), to omoio dpactnplomoleital otn yewpyLkn eknaidsvon. H
peBodoloyia tng €peuvag xpnolpomnoleitol cUpdwva Pe TN BETIKLOTIKA GLAOCODLKN TIPOCEYYLON LECW TNG
omoktnong Sedopévwy PE TN XPNON EPWTNUATOAOYIOU KOl TNV TIOCOTIKN (0TATLOTIKA) avaluon Ttwv
Sebopévwy mou cuMéyovtal. To Seiypa amoteleital and ekmaldeutikolg Kat padntég tou IEKMC mou
eTAEXONKav pe amAi tuxoia SewypatoAndia. Me Bdon tnv memol®non Twv CUUMUETEXOVTWV OTL n
dooodia CT kat STEM mpooBétouv afia otn podnolakn Sadikaoia, sotidlel otnv edpappoyn g
YVWONG OTOV TPAYUATIKO KOOUO (HaBntég) kal otnv emiAucn MPoBANUATWY XPNOLULOTIOLWVTIAG VEEG

texvoloyleg (exmaideuteg). O ekmaldeutikol Bewpolv TA «TMEPAMATO» WG TO TUO ONUOVIKO
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EKTIALOEUTIKO epyaleio yla tnv emiducn mpoPAnudtwy otn Stdaktikn mpdén. OL pabntég Babuoioyolyv
v EAAnvikn Fewpyikn Eknaibevon kat Kataption (GAET) udnAdtepa amnd toug ekmatdeutikolc. Qotdoo,
ol CUPUETEXOVTEG afloAoyoUv To GAET moAU xapnAd Adyw tng EMewdng eloaywyng VEWV KOLVOTOUWY
uebodwv Sidaokaliag. TEAog, umapxel peydho evdlodépov yia thv edpappoyn CT kot STEM otnv

Eupwmaikn Evwon (EE) amd pabntég kot eKmaltbeuTIkou .

78. Namadakng, ., BaiomovAov, I., Indakn, E., TtapofAdong, A., & Kaloylavvakng, M. (2021).
ITACELG amevavtl otn Xpnon tng Ekmaitdeutikng Poumotikng: Alepelvnon twv Mpolnnpeoctakwy Kot
Evboumnnpeotakwyv Mpodid Ekmaideutikwv MpooxoAwkn¢ HAwkiag. Emiotiueg tng Aywyng, 11, 204.
https://doi.org/10.3390/educsci11050204

H napoloa peAETn adopd Toug ev unmnpecia Kal mPolmnpeclakoUs SAOKAAOUC TNG TIPWLUNG
naldikng nAwkiog, eotidlovtag otig avitAfPELS Kol TIC OTAOELS TOUC OXETIKA UE T Xprnon twv ER otnv
KaOnuepv Sidaktikn mpatn. Ta dedopéva cUANEXONKaV PEéow evOg epwtnpatoloyiou (N = 201) kat
SlepeuvnBnkav xpnolgomolwvtag ovaluvon Aavbdavoucoc TAEng, n omoia aviyveuoe SLOKPLTEG
opadeg/mpodid CUUUETEXOVTWV e BACN TO MPOTUTIO TWV OMAVINCEWV Toug. Tautomowdnkav Svo
opadeg: to Clusterl NTav OXETIKA OUOLOYEVECG, CUMMEPAAUPAVOUEVWY EKEVWV TIOU poLlpdlovTal pLa
Betikr) otdon amnévavtt oto ER, evw Tto Cluster2 Atav etepoyeveg, MePAOUPBAVOVTAG CUMUETEXOVTEG E
QOUVENE(G amavtroelg Kal eE€dpalov apvnTIKN KOl OKETITIKLOTIKA OKEWYN. Ol CUUUETOXEG OE ORABEC
ouoxeTioTNKAV HE EEWTEPIKEG CUMMETAPBANTEG, OTWG N nALkia, Ta xpovia SLSAKTLKAG EUMeLpiag Kal oL
METABANTEG TIOU LLETPOUV TLG TEXVOAOYLIKEG TOUG LKOVOTNTEC. Ta amoteAéopata £6e€av OTL N SISOKTIKN
geunepila kat n nAkkio cuoyxetiotnkav OPVNTIKA ME T CUUMETOXN oto clusterl, evw n yvwon tng
EKTIALOEUTIKNG POUTIOTLKN G CUCXETIOTNKE BeTIKA. Ta supraTa ElvaL EPUNVEVCLUA KOLL OL ETILMTTWOELG OTNV

eknaidevon oulntouvtat Aappavovrag untoyn tnv tpéxouca BiBAoypadia.

78. Tlaykapakn, E., Mamaddakng, X., Kahoylavvakng, M. (2021). Aiepglvnon g Xprong tng
EKTadeuTIKAG POUTIOTIKAG 0TO ANpoTIkd 2xoAelo kat n mbavr B£on tng ota Mpoypappato Smoudwy. To:
Malvezzi, M., Alimisis, D., Moro, M. (emuu.) 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 epyacia amotelel pa cuvtopn avoaokonnon tne BBAoypadiag oxeTkd e tn xpron
NG EKMALSEUTIKAG POUMOTLKAC 0TO SNUOoTIKO oxoAeio. Xkomde eival va StepsuvnBel n edappoyn TG
POUTIOTLKAG KO, TILO GUYKEKPLUEVA, TO TIAEOVEKTHOTA TIOU TIPOCGDEPEL N POUTTOTLKA OTOUC HaBnTEC, oL
T(POKANOELG TIOU TPOKUTITOUV amd TNV £bapuoyn TNG Kol mola eival n Béon tng ota mpoypAappaTa
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omoudwv. H eKMALSEUTIKI POUTOTIKA lval éval KALVOTOUO Kal XproLlo epyoleio. Emnpedletl Betika tnv
KPLTIKA OKEYPN, TNV UTOAOYLOTIKA OKEWYN, TNV €miluon mpoPfAnuatwy, TNV aAyoplBuikn okéyn, tn
SnuloupylkotnTa Kal tn ouvepyacia. H BpAloypadia amokaAUmTeL OTL oL SUCKOALEG TTPOKUTITOUV €lte o€
TEXVIKO eminedo eite AOyw EANeWPNG OXETIKWY YVWOEWV TWV EKTMALOEUTIKWY 1 EAAEWPNC OXETIKWV

Slataéewy yla TNV amMOTEAECUATLKA £VTOEN TOUC OTO TPOYPALATA OTIOUSWVY TOU SNUOTLKOU GXOAsiou.

79. Christopoulos, A., Pellas, N., Laakso, M.-J. (2020). Eva Oewpntikd MAaiclo Learning Analytics
via Edappoyég ewkovikng mpayuatikotnto¢ STEM Education. Emotiupeg tng Aywyng 10, 317.
https://doi.org/10.3390/educsci10110317

EVWw N ELKOVIKN TIPAYHOTIKOTNTA £XEL TIPOCEAKUOEL TO EVOLAPEPOV TWV EKTTOLOEUTIKWY TIOPEXOVTAG
VEEC eukalpieg otn Stadikaoia pabnong kal aflohoynong os Stadopa BEpata emMLOTUNG, TEXVOAoyiag,
UNXOVLKAC Kal padnpatikwyv (STEM), Ta amoteAéopata amod mponyoUEVEG LEAETEG SELXVOUV OTL UTIAPXEL
oKOUN TIOAA SOUAELA TTOU TIPETEL val yivel otav peydla dedopéva e€etdletal n cuAloyr Kal n avaiuon.
Toutoxpova, To aVAAUTIKA oTolela padnong spdaviotnkav Pe TNV UTIOOXECH Vo GEPOUV EMAVACTAON
OTLG TIAPASOOLAKEC TIPAKTIKEG ELOAYOVTAG VEOUC TPOTIOUC CUOTNUATLKAG afloAdynonc kat BeAtiwong tng
anoteAeopatikotntog tg SbackaAiog. Qotoco, n cuAloyn «HeEyOAWV» eKTIULOEUTIKWY SedoUEVWY
ouvbietal we emito mAeiotov pe mAatdoppueg ou Bacilovrtal oto Stadiktuo (dnA. cuotrpata Staxeiplong
nabnong), kabwg mpoodépouv dpeon mpdofacn ota SeSoUEVA TwWV LABNTWY PE EAAXLOTN TTPOOTIABELA.
Q¢ ek ToUTOU, OTO MAQLCLO AUTAG TNG Epyaciag, mapouolaloupe éva TeTpadlaotato BewpnTikd MAaioLlo
yla Sidaokaiia mou umootnpiletal and TNV €LKOVLIKN TPAYUATIKOTNTA KoL TPOTEIVOUUE €va OUVOAO
SOULKWV oTolKElwV TIOU HImopoUV va Xpnolponolnfouv o cuvOUACUO HE €va MPWTOTUTIO CUCTNUA
avaAuong upadnong. To amoteAéopato QUTAG TNG €pyaciag avoUEVETOL va UTOOTNPLEouv Toug
ETAYYEALATIEG OTO WG VA LEYLOTOMOLOOUV TIE SUVOTOTNTEG TWV MOPEUPACEWY TOUG KOL VA TIAPEXOUV

TIEPALTEPW EUTVEUCN VLA TNV QAVATITUEN VEWV.

80. KaAoylavvakng, M., & Namadakng, 2. (2020). H xprion avamntuélakd popntwv ebappoywy yLa
TNV posTolpacio ekmadeuTIKWY poUnnpeaoiag yia tTnv mpowdnon twv Spaoctnplotitwy STEM ot Tdelg
TPooXOoALKA ¢ nAwkioc. Xto BLPALo: Mobile Learning Applications in Early Childhood Education Ekd6tnc: IGI
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 onpavtiky,
eneldn n avantuén twv de€lotitwy STEM pmopei va mpowOnoeL to evSLodEpov Kal To HopdwTIKO eMminedo
TWV pobntwv yla to STEM, enekteivovrag Tig emloyEg otadlodpopiag Toug apyotepa oth {wh. OLEEUTveg
$OpPNTEG OUOKEUEG €XOUV YIVEL TAVTOXOU TAPOUCEC OTA OXOAELQ KAl €XOUV HETOHOPPWOEL TIG
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EKTIALOEUTIKEG TIPAKTLKEG O OAEC TIC NALKieg Kal emineda kol oxedov oe 6o Tov KOoUo. Tautoxpova,
UTIAPYOUV eVOE(EELG OTL TA TUAMATA eKTAOEVONG EKMALSEUTIKWY &gV SLABETOUV TIG YVWOELG KOL TLG
6e€lotnteg yla va S186afouv Toug MPoUMNPectakoUC EKTTALOEUTIKOUC OXETKA HE TN XPNON AUTWV TWV
OUCKEUWV OTNV KaBnuepwvrp Toug OLSOKTIKA TIPOKTIKA. Ta gupiuota autol Ttou KkKedalaiou
uTtoypappilouv tnv avaykn avamntuénc Stepyactwv StdaokaAiag kal pabnong mou unepBaivouv Tnv amin
METAS00N TWV TEXVIKWY YVWOEWY TIOU QTTALTOUVTAL YLa TN XPrion TEXVOAoylwv Kvntng tnAedwviag yla
ekmaldeUTIKOUC OoKOToUG, eoTlalovtog avt' autoU oTnVv €ualobnTomoinon Twv HaBnTwy CXETIKA UE T
EKTIOLOEUTIKA OPEAN QIO TNV EVOWHATWON TWV KWWNTWV TEXVOAOYLWV UIMOPEL va GEPEL oTnV EMioNUN
ekmaideuvon.

81. NMéMag, N., Dengel A., & Christopoulos, A. (2020). Avaokémnnon nebiov ebappoyng Tng

KOONAWTIKNAG ELKOVIKAG TIPAYUATIKOTNTAG otnVv ekmaibeuon STEM. Yto IEEE Transactions on Learning

Technologies, 13(4), 748-761, https://doi.org/10.1109/TLT.2020.3019405

AuTO 10 GpBpo mapouctalel SLAdOopPEC PAKTIKES EKTALSEUTIKOU oXeSLacoU Tou uTtootnpilovtal
amnod VR otnv K-12 (mpwtofaduta kat deutepofabuLla) kal otnv tpitofabuta eknaibsuon 6cov adopd ta
XOPAKTNPLOTIKA TWV CUMUETEXOVIWY, Ta LEBOSOAOYIKA XOPAKTNPLOTIKA KoL TLG TIALSOYWYLKEG XPNOELG OF
guBuypauuLon He TIC £PAPUOYEC, TOV TEXVOAOYLKO €EOTALOUO KAl T OTPOTNYLKEG EKTIALOEUTIKOU
oxeblaopou. Kata tn Stadikaocia emdoyng kat Stahoyng, cupnepAndOnkav 41 (n = 41) peAéteg mou
SnuootevBnkav tnv nepiodo 2009-2019 yia Aemtopepr avaAiuon kal cuvBeon. Ta anmoteAéouata autou
Tou dpBpou Selyvouv OTL TOANEC PEAETEG eTUKEVTPWONKAV otnv meplypadn Kol tnv afloAdynon tng
KOTAAANAOTNTAG 1} TNG ATTOTEAECUATLKOTNTAS TWV EPOPLOCHUEVWY SIOOKTIKWY TIPAKTIKWY LE UTTOOTNPLEN
VR. ApPKETEG UEAETEC emeonuavay BEATIWOELG OTO POONOLAKA OMOTEAECUATA 1) EMITEVYUOTA, OETIKES
TIPOOTITIKEG YlAL TNV EUMELplO XPRAOTN KOL OVTANTITH XPNOTIKOTNTA. QOTO00, AlYOTEPEG UEAETEG
POy HOTOTOLBNKAV yLa TN HETPNON TNEG LabnoLlakng amodoong twv padntwv. H tpéxouca avaokonnon
tou mebiou edappoyng otoxelel vo evBappUvel TOug ekmMalSeUTIKOUG OXeSLAOTEG va avamtuéouv
KOLVOTOMEG edappoyéC VR 1 va EVOWHOTWOOUV UTIAPYXOUCEC TIPOCEYYIOEL OTIG OLSOKTIKEG TOUG
SL061KaoleC. Oa EVNEPWOEL ETILONC TOUC EPELVNTEG Va SLe€aydyouv EpALTEPW EPEuva yLa pLa £1¢ BAaBo¢
KOTAVONGON TWV EKMOLOEUTIKWY  TIAEOVEKTNUATWY TwV  £DAPHOYWY  KOONAWTLKAG  ELKOVIKNG

npaypatikotnTag oe edia STEM.

82. Wuyxapng, 2., & Kotlapmaoakn, E. (2019). O avtiktumog evdg oevapiou ekpddnong mayvisiwyv
STEM Inquiry otnv YnoAoylotikn 2kEPn kot otnv AutomnenoiBnon otov YnoAoylotr. Eurasia Journal of

Mathematics, Science and Technology Education, 15(4). https://doi.org/10.29333/ejmste/103071
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H tpéxouoa eumelplkr) €peuva OTOXEVEL OTN LEAETN TG eMibpacng evog oevapiou Baolopévou oe
£peuva Tieplexoplévou STEM e Xprion UTTOAOYLOTIKWVY PYAAELWY KOL EKTIALSEUTIKWY TIOUXVIOLWY, OXETLKA
pe TNV uttoAoylotikn okéPn (CT) Kol TV EUMLOTOCUVN yLa «XPron UTtoAoylotwv» 115 pabntwyv eAAnvikwy
Snuoowwv oxoAeiwv E'-IT' SnuotikoU. Ma TIG VAYKEG AUTAC TNG EPEUVAC, AVOITTUXONKE Kal UAomoLnBnke
£€va SL6AKTIKO OEVAPLO, XPNOLLLOTIOLWVTOG UTIOAOYLOTIKA epyaleia, Omwg pikpogAeyktr Arduino, RGB Leds
evw oxeblaotnke kal ulomowOnke €va UTIOAOYLOTIKO Movieho. H afloAoynon tng BeAtiwong tng
UTTOAOYLOTIKNG OKEWPNG KOL TNG OLUTOTIEMOLONONG yLa XPHON UTTOAOYLOTWY PAYHATOTOLRONKE HE TN Xpron
£pWTNUATOAOYLWYV TTOU YopNnynOnkav mpLv Kot HeTA Tnv mapepBacn. Ta eupApato UTTOSEIKVUOUV BETIKNA
enidpaaon NG Mapéupaocng otig SLACTACELG TNG UTIOAOYLOTIKNG OKEPNC otnv Telpapatiky opada. Ta
EUPAUOTA UITOPOUV va £hapUooToUV 08 eKOLSEUTIKA TepLBAAAOVTA OV evowpatwvouv To STEM otn
S160KTIKN oKkoAouBia TIPOKELUEVOU va EVIOXUOOUV TNV EUTILOTOOUVN TWV HAONTWVY LE UTTOAOYLOTIKA

TELPAUOTO.

83. Nikou, A.E.,, & Owovouidéng, AA (2018). Mapdayovtec ToOU emnpedlouv TNV MPOBeon
cuumnepldopdg yla xpnon aflohdynong Baocel kivntol: Mia PooTTiky tTwv daokdAwv 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 xpnoidomolwjoouv agloloyroslg mou PBaocilovial oe Kwntd otn
SL80KTIKN TPAKTIKA. H LeAETn mpoteivel To povieho afloAoynong mou Paciletal otnv anodoxn Twv
ekmaldeutikwv (TAMBA) to omoilo €emeKkTelvel TO MOVIEAO amMOSOXNAG TNG TEXVOAOYLOC €LOAYOVTAG
OTOMLKOUG, KOWWVLKOUCG, BeOpIKOUG Kol €KMALSEUTIKOUG Tapdyovteg oxedSlaopol. Eva katdAAnAo
EPWTNHATOAOYL0 avartuxBnke kat amavtiOnke and 161 kabnyntég STEM amnd 32 eupwmnaikeg ywpeg. Ot
QTAVTAOELG TOUG avaAUBNKaV XPNOLLOTIOLWVTOG LOVIEAOTIOINGN SOMIKWY EELOWOEWV. TO TIPOTELVOLEVO
povtého TAMBA e€nyel mepimou 1o 50% tng SlakpAvVonG otnv MPOBeon TwV EKMALSEUTIKWY Vo
vloBetoouv TNV afloAdynon mou Baciletal og Kvntd. H avtiAnmth eukoAia xpriong Bp€bnke va ivat o
TIO CNUOVTLKOG KABOoPLOTIKOG TTapAyovTog otnV MPOBecn TwV eKMALSEUTIKWY Va XPNOLUOTIOLCOUY ThY
aflohoynon péow Kvntou thAedwvou. Ot cuvBnKeg SLEUKOAUVONG KOl N TIOLOTNTA Tapaywyng Tav ot
£EWTEPIKEG LETABANTEG e TN HeyaAUTEPN ETILPPON OTO HOVTENO. Tol EUPAUATO TNG LEAETNG atOKAAU Y
OTL n eotioon otov oxedlaopo moldtntag tng afloAodynong Héow Kwntol kabwg kot otn Beopikn
uUTooTAPLEN ival onpavtikol mopdyovteg yla Toug ekmatdeutikoug STEM mpokelpévou va amodextouy

aglohoynoelg mou Baoilovtal o€ KIVNTEG CUCKEUEC OTO OXOAELQL.
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84. Kopbdakn, M., & Mniepdouiong, |. (2015). MAnpodopikn kat STEM otnv EAAGSa: Avanapdotacn
dUAOU pOBNTWV Kol ekmMALSEUTIKWY Katd tn Oekaetioan 2002/2012. Education and Information

Technologies, 22(1), 101-124. https://doi.org/10.1007/s10639-015-9432-2

H mapoloa HEAETN EMUIKEVIPWVETAL oTn SlEpelvnon NG ekmpoowrnnong ¢UAou doltnTwy
TpLtoBabutag exmaideuong (MPwWToETelG, amodoltol, amopolTol PETAMTUXLOKOU Kot SLdaktopLkol) Ka
kaBnyntwv Seutepofabulag eknaidbevong otnv MAnpodopikn kal tnhv eknaidbevuon STEM katd tn
Sekaetio 2002-2012 otnv EAAGSa. MpaypatomolBnke moootik UeAETn AapBdvovtag umoyn ta
KOTAAANAQ otolxeia mou mpoékupav amd TNV EAANVIKN ZTtatiotiki Apxr Tou elvatl n €BVIKN OTATLOTIKN
urmtnpeoia tng EAAadag. Katd tn Siapkela tng SekasTiog mou PeAETAONKE: (a) oL yuvaikeg ATav Alyotepo
Sladedopéveg amod toug avdpeg og OAa ta enineda omoudwv otnv NAnpodopikn kat tTn Mnxavikn, (B) o
oplBuoc twv avdpwv dev femepvolos auTtov twv yuvalkwv otn Quolkny (mpwrtoeteig, anddoltol Kot
KATOXOL HETOMTUXLOKOU SutAwpatog) /| Mabnuoatikd (amodottot), (y) Ot yuvaikeg SaokdAeg rtav
Alyotepo Sladebopévec amo toug avdpeg otnv MAnpodopikr kot oto STEM, (6) Ot SaokAAeg uTTOAOYLOTWV
eKTpoowmouvTal KoAUTepa o OAa ta eninmeda tng deutepoPabuiag eknaibsuong oe oUykplon Ue TNV
EKTIPOCWINGCN TwV ouUVASEAPWY ToUC oToug uTtOAoLtoug KAASoug tou Ekmaideuon STEM, (g) Aev urmtdpyet
CUPPIKVWON UETAEY TPWTOETWV Kal amodoitwv mpomtuylakwy onoudwv otnv MAnpodopikr Kal oTo
STEM kau emtiong dev umnpée kauia Stappor] yuvolkwy amno emninedo (mpontuxlakeg omoudEq) o enimedo
(neTamtuylakég omoubég) otnv EAAnvikA NAnpodopikn, Duaotkn kat Mnxavikr tunpata. Qaivetal otL to
KUpLO TPOPANUa elvatl n mpocAnyn kat OxL n dlatnpnon otoug UTIOAOYLOTEG Kal To STEM, mapd tnhv

UTTOEKTIPOCWTINGCN TWV YUVALKWY OTOUG TIEPLOCOTEPOUG OO QUTOUG TouG KAGSoUG.

4.3  MNeplAnyn

JUuyKevTpwOnKav oydovTa TECCEPL EPEUVNTIKEG UEAETEG TTIOU OXETL(OVTAL UE TNV eKTaideuon
STEM amo6 EAAnveg epeuvntég. MevAvta €MTA MAPOUCLACTNKAV O CUVESPLA amd TIC SUO0 UEYAAEG

ETULOTNMOVLKEG EVWOELG.

Tplavta tpelg peAéteg mponABav amd tnv «EAAnvik Emwotnuovikn Evwon TexvoAoylwv
MAnpodoptkng kat Emtkowwviwv otnv Ekmaidsuon» kot 24 amno tnv «Evwaon yla tnv Eknaidsuon kat thv
Texvoloyla twv Emotnuwv» katd tnv mepiodo 2015-2023. EmutAéov, cuykevtpwOnkav 27 apbpa os

EPEVVNTIKA TEPLOSIKA Kal KEDAAALY TOUWV.
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Onwc Atav avapevopevo, tTa 33 apbpa tng «EAANVIKAG Emiotnuovikng Evwong Texvoloylwy
MAnpodopikic & Emkowwviwv otnv Ekmaidsuon» €xouv w¢ KUPLO OUOTOTIKO TIC Texvoloyieg
MAnpodoplkng Kal Emkovwviwy. AvadEpovtal KUpLwG oTNV UTIOAOYLOTIKI OKEWN, TN POUTTOTLKN KAl TLG

Slemadég uALkou, Tou eival BEpata amno oplouéva nedia STEM.

Oupolwg, Ta 27 apBpa tou «Association for Science Education and Technology» €xouv wg kUpLa
CUOTATIKA TOUG TIG Emiotrpes. Adopolv KUPLWG ETILOTNOVLKA €pya, OTACELS LaBNTWVY Kal KaBnyntwv
anévavtl oto STEM, oeuwvdpla yio Habntég Kal ekmaldeuTIkoUG KaBwe Kal oTov OXESLOOUO Kal ThV

vAomoinon ekmaldeutikwy oevapiwv STEM.
Ta apBpa neplodikwy Kal ta KepaAala TOPwY akoAouBoulv tnv dla katevBuvan.

A&ileL va onuelwBel OTL ol oAokAnpwUEVECG Tpooeyyioelg STEM amotelouv tn peoPndio twv

EPEVUVNTIKWY UEAETWV.
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5 EumEeLlplKEC OTIOUDEC

Mo tov MPooSloploPo TNG OTACNG TWV eVOOUTINPECLOKWY EKTIALOEUTIKWY, TwV amodoitwy
TALSAYWYLKWV THNUATWY KAl TWV EISIKWV amévavtL otny eknaideuon STEM, nmpayuotonol)dnkay TpeLg

SLEPEVVNTIKEG £pEUVEC. AUTH N EVOTNTO MOPOUGCLATEL TA ATIOTEAECHLOTA ATIO AUTH TN MEAETN.

51  OLOTAOELC TWV EKTTALOEVTIKWV

H £peuva autr ansvBuvotay os:

1. KaBnyntég mou £xouv S16aceL i S16aokouy Bépata amno ta nedia STEM

2. ekmaldeuTikol ov edpapudlouv thv oAokAnpwpévn poagyylon STEM.

To Selypa g £peuvac nTav KaBnyntég SeutepoBabulag ekmaibeuong Kol GUYKEKPLUEVO:
MaBnuatikoi, kaBnyntég Quoikwv Emtotnuwy, Mnxavikol kot kaBnyntéc NAnpodopLknc. JUVOAKA 26

OUUMANPpWHEVA EpwTNUOTOAOYLA eTLOTPAPNKAV HEow TwV Dopuwv Google.

Ta amoteAéopata mapouctalovtal ava EpwTnon.

E1l: Exete d1dagel n S16aokete Ofpata mou oxetilovrar pe to STEM (m.X. w¢ HEPOG TWV

gpyaoctnpiwv S£€LotrTwv ) MPOYPAHHATWV);

14 amd Toug ekmatSeuTikoUG SNAwaoav OtLExouv SLEALeL ) S16A0KoUY BEpaTa OXETKA pe To STEM,

evw 12 dnAwoav to avtibeto (Ewk. 6.1.1).

Yes @
No @

Ew. 6.1.1: Katavoun anoPewv: Sidaokalia Bepdtwv mou oxetiovral pe to STEM
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E2: AkoAouBnoate | akoAouBeite tnv oAokAnpwpévn npocéyylon STEM;

14 amnd toug ekmatdeuTIkoUG SNAwaoav OTL dev akoAouBouv Tnv oAokAnpwHEVN poaéyylon STEM,

evw 12 dnAwoav otL akoAouBouv (Ewk. 6.1.2).

Yes @
No @

Ewk. 6.1.2: Alavoun anoPewv: akoAouBwvtag tnv oAokAnpwévn poacéyylon STEM

E3: NOco ouxvd XPNOLUOTIOLELTE OMTIKOAKOUOTIKO UAIKO Otav S8dokete BOépata mou

oxetilovtau pe 1o STEM;

Oktw Sackalol anmavtnoov «Iuxva», entd «Meplkég GopEC», TPELC TO XPNOLUOTOLOUV Ot KABE
pabnua, €L amavinoav «Imavia», evw 800 Sdaokalol dnAwoav oOtL dev meplAapfavouv UALKO

nxou/Bivteo ota padrpota STEM (Ew. 6.1.3).

Not atall @
Rarely @
Sometimes ©
Often @
Always @

Ewk. 6.1.3: Xprion OMTIKOAKOUGTIKOU UALKOU

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
Yehiba 119 amo 143



Co-funded by QJ

the European Union i

E4: NAco ouxva XpNOLUOTIOLEITE AOYLOMIKO €L81KO yla To STEM otav Si6dokete B£pata nmou

oxetilovtau pe to STEM;

Entd S&okalol amavinoav «Zuxvay», eMTd «Imaviwg», U0 To xpnoluomnololV os KABe padnua,
TEVTE amavinooav «Meplkég dopeg», evw Tévte dAaokalol SHAwaoav OTL Sev XPNOLUOTIOLOUV AOYLOULKO

€161KO yLa to STEM (Ewk. 6.1.4).

Notatall @
Rarely @
Sometimes
Often @
Always &

Ewk. 6.1.4: Xpron £181kou Aoyloptkol STEM

E5: Moy avalntdte eKMALSEUTIKO UALKO yia Tt Sidackalio Oepdtwv STEM;

AeKOEEL ATIO TOUG CUMMETEXOVTEG avalnToUV OXETIKEG TINYEG OTOV TAYKOOULO LOTO, 5 avalntolv
TINYEG O€ eKTALOEUTIKA amoBetripla (m.x. Scientix), 600 akoAouBoUV LOLWTIKA KavAAla Tou Snpoctelouv
nopoug STEM (kowvwvikd Siktua, evnpeEPWTIKA SeATia K.ATL.), U0 TPOTLLOUV TO UALKO TPOodEPETAL Ao
TO EAANVIKO KPATOC Kol akoAouBel kaveic eBvika kot Stebvr) KavaAla ekmoldeuTikwy Epywv STEM pe

dnuooia xpnuarodotnon (Ew. 6.1.5)
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Green

| am looking for relevant sources on
Word wide web

Inmy county it ofred by
stele

| follow private channelstht publish STEN

‘ TESOUI08S
I am looking for sources n educafional

reposiories

| fllow natonal and nternationalchamnels

0f STEM educational projects vith public funding

Elk 6.1.5: Mny£¢ ekmatSeuTikol UALKOU

E6: H 816ackalia ocag oto STEM ennpedletat and nibavwg avenapkn TeXVIKA Bondewa;

Emtd ddokalol anmdvtnoav «Xuxvay, emtd andvinoav «Mepikég Gopégy, emtd «Zmaviwg», dUo

Sev ennpealovral Kal TpeLg ennpedlovtal cuvexws (Ew. 6.1.6)

Notatall @
26.9% Rarely [

Sometimes @

Often @

' Always @
26.9%

Ewk. 6.1.6: Avemapkng Texvikn BonBela ou ennpedlet tn dtdackaiia STEM

E7: H 8i18ackalia twv padnuatwv STEM ennpedietal ano tnv EAAewpn uAKoU ota EAANVIKY;

Evvéa SdokahoL emtnpedlovtal HEPLKEG POPEC, OKTW eMNPEAloVTaL CUXVA, TECOEPLC ETtnpedlovTal

navta, T€ooeplg eMnpealovtal omavia Kot évag Sev emnpealetal kabolou (Ewk. 6.1.7).
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Notatall @
Rarely @
Sometimes @
Often @
Always @

Ewk. 6.1.7: H éAAeudn uAkoU ota eAAnvika emtnpealel tn Stéaokalia STEM

E8: e mowo PBaBud £xete umoothplin amod €6KOUG EKTOG GXOAEioU yla va BEATIWOETE TIG

YVWOELG oag ota O£pata STEM;

Eikool ekmalSeuTikol £xouv pikpn 1 KaBOAOU UTIOCTAPLEN, TPELC £XOUV TEXVIKA KaL TALSaywYLKN
umootipLEn, SUo €xouv Kuplwg TEXVIKA UTooTNPLEN Kol Evag €XEL Kuplwg matdaywylkn umootnplen (Eik.

6.1.8).

Littlelno support @

Mainly technical suppot @
Mainly pedagogical support @
Technical and pedagogical suppot @

Eik. 6.1.8: Napéxetal umooThpLEn

E9: MoteleTe OTL N KOuwoOTOpoG ekmaibevon STEM (xprion Yndrakng texvoloyiog kat
KOWVOTOUEG TIOUSAYWYLKEG TPOCEYYLOELG) €XEL OeTK €MiSpoon oTO va KAVEL TOUG MABONTEC va

gpyaotolv okAnpotepa o€ AUTO Mou padaivouv;
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Green

‘Evteka Sdckalol amavinoav «ApKETA», OKTW amavinoav «MoAAd», €€L «EAAXLOTO» Kal £vog

«KaBohou» (Eik. 6.1.9)

Notatall @
Minimum @
Fairly &

A lot @
Verymuch @

Ek. 6.1.9: AOYELC OYETIKA HE TIG OETIKEC EMEPACELG OTO VA KAVOUV TOUG HaBnTéc va epyalovtal

okAnpotepa

E10: Miotevete OTL n Kawotopog ekmaidevon STEM (xpron YPndlakng texvoloyiag Kat
KOULVOTOUEG OO QLY WYLKEG TIPOCEYYIOELG) EXEL WG ATOTEAECLA TRV KAAUTEPN KATAVONGH TWV BEpATWY

oo Toug Hadbntég;

Awdeka SAaokaAoL miotevouv OTL n ekmaideuvon STEM éxel wg amotéAeopa tnv KaAUTepN
KOTAVONON TwV BEUATWY arod Toug padnteg, 6éka SNAwoav PEGO avtikTtumo, SU0 AmAVINoaV «TTIOAU» Kal

600 eite SnAwvouv ehayLoto site kaBoAou avrtikturo (Ewk. 6.1.10).
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Notatall @

Minimum @
Fairly

A lot [

Verymuch @

~

Ewk 6.1.10: AtOeLg yLa BeTIKEG EMLOPATELG OTNV KAAUTEPN KATAVONON TWV LabnTtwv

5.2  Anoyelg peTamTuxlakwy dotnTwy

H épeuva auti ameuBuvotav oe 12 petamtuxlakol¢ ¢oltntég tou Metamtuylakou
Mpoypdppatog Znoudwv «AlbakTikég kat Mabnotakég Texvikeg ot Quatkeg Emotripes» tou TUARATOg
Anpotikig Exkmaibevong tou Maverotnuiou lwavvivwv. e OAn T OlApKElX TNG €PEUVAS
xpnotponotiOnke pa kKAipoka Likert 5 BaBuwv, pe Babuoloyia and «Kabolou/Aladwvw mAnpwe» (1)
£Ww¢ «MoAU/Zupdwvw Artoduta» (5).

To amoteAéopata mMapouactalovtol ova epwtnon.

El: Katd th yvwun oag, n Kowvotopog didackoadioa STEM (ue xprion TME Kot KOWVOTOUWV

noudaywytkwv HeEB6Sswv) £xelL BeTIkO avtiktumo ota akoAouBa: (MoAu - KaBoAou)

1.1 O paBnNTEC CUYKEVIPWVOVTOL TIEPLOCOTEPO OE OUTA TTOU podaivouv

‘Evag padntrg andvtnoe «MoAU», evvéa anavinoav «MoAu» kat SVo «Apketa» (Eik. 6.2.1).
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12 responses

10.0
9 (75%)

75

5.0

25

2 (16.7%)

0 (?%] 0(0%) 1(8.3%)

0.0 |

Elk. 6.2.1 AnOYelg oxeTIKA e TV eMibpacn tou STEMS otn cuykEvipwon

1.2 O paBntéc kataBaAouV EPLOCOTEPN TTPOOTIAOELO. OTO OVTLKELLEVO TTOU UEAETOUV

Evvéa pabntéc anavrnoav «MoAAa», SU0 amavinoav «ApKeETA» Kal £vag amavnoav «Aiyo» (Eik.

6.2.2).

12 responses

10.0

9(75%)

75

5.0

2.5
2 (16.7%)

0 (0%)
. | 1 (8.3%) |

Elk. 6.2.2 AOYELG OXETIKA LLE TOV aVTiKTUTIO TOU STEMS otnv nmpoondBsia

1.3 O poBntéc viwbouv ot arolapBdavouv LeyalUTEPN auTovopio Katd th pddnon (Umopouv

va_smovoAofouv aoKAOELC GV XpelaleTol, va e€epeuvrioouv BEpOTO TTOU Toug evlladEPOUV UE

TLEPLOCOTEPEC AETMTOUEPELEC K.ATL.)

EEL amd toug ouppetéxovteg amavinoav «MoAU moAU», mévte «MoAU» Kal €vag amavinoe

«Apketa» (Ek. 6.2.3).
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12 responses

6 6 (50%)

5(41.7%)

0(0%) 0(0%) 1(6.3%)

Elk. 6.2.3 AOYELG OXETIKA LE TOV avTikTuTio Tou STEMS 0TV autovopia

1.4 O paBntéc katalaBaivouv Tt padaivouv mo sUKoAa

AUO paBdntég amavinoav «MoAU», evvéa «MoAU» Kal évag andvinoe «Apketa» (Ek. 6.2.4).

12 responses
10.0

9 (75%)

75

5.0

25

2 (16.7%)

0 (?%] 0 (?%] 1(8.3%)
0.0

Elk. 6.2.4 AOYELG OXETLIKA LE TOV aVTiKTUTIO ToUu STEMS oThV Katavonaon

1.5 O paBntéc Bupouvtol Tt Epabay o eVKOAO.

AUO amod TOUG CUUUETEXOVTEG OIMAVTNOaV «APKETA», evvéa «MoAU» Kal évag anavtnoe «MoAU»

(Ek. 6.2.5).
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12 responses
10.0
9 (75%)
75
5.0
25
2(16.7%)
0 (0% 0 (0%

(| ) (| ) 1(8.3%)
0.0

1 2 3 4 5

Elk 6.2.5 Ao eLg OXETIKA pe TV eTtibpaon Tou STEMS otn pviun

1.6 OLpaBntéc avantuooouy KPLtikr okedn

AUo cuppetéxovteg amdvtnoayv «MoAU», evvéa «MoAU» Kat Evag amdvtnoe «Apketa» (Ewk. 6.2.6).

12 responses

10.0

9 (75%)

7.5

5.0

2.5

. . 2 (16.7%)
0.0 ¢ (cr%] ¢ (?%] 1(8.3%)

Elk 6.2.6 ATIOYELG OXETIKA Ue TNV eMidpaon Tou STEMS atnv KpLtikr okEYPn

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).

‘Epyo 2022-1-BG01-KA220-HED-000088567 «Mpdactvo ovtéAo STEM yLa TNV KOTAPTLON EKTIALSEUTIKWY»
Yehiba 127 amo 143



Co-funded by QJ

the European Union

12 responses

7 (58.3%)

4(33.3%)

0 (0%) 0 (0%) 1(8.3%)

Ewk. 6.2.7 AOELG OXETIKA e TOV avTikTuTto Tou STEMS oto evladépov yia otadlodpopia STEM

1.8 OLTNE SteukoAUvouV T cUANOYLIKN epyaoio PeTOED Twy padntwyv

AUo ouppetéxovteg amavtnoav «MoAU», €€ «MoAU» Kal TECOEPLG amavinoov «ApKeTd» (ELIK.

6.2.8).

12 responses

6 (50%)

4(33.3%)

2 (16.7%)

0 (tl)%] 0 (0%)

Elk. 6.2.8 AOYELG OXETIKA LE TOV avTikTtuTio Tou STEMS ot cuM\oyIKA epyocia

1.9 OL TNE BeAtuwvouv to KAlpa otnv tdén (oL pabntéC CUYKEVTpWVOVTOL KAAUTEPA, KAVOUV

Awyotepo B6puBo)

Entd pabntég anavinoav «MoAAd» Kal mévte andvinoav «Apketa» (Eik. 6.2.9).
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12 responses

7 (58.3%)

5 (4H1.7%)

0 (0%) 0 (0%) 0 0%)

Elk. 6.2.9 Ao eLg oxXeTIKA pe TNV emibpaon tou STEMS oto KAlpa tng taéng

E2: O TNE Oa TPEMEL VoL XPNOLUOTOLOUVTOL £TOL WOTE Ol pHadnteg: ( Aladwvw mMANpwg —

Jupdpwvw andiuta)

2.1 kavte aoknoeLc KoL s€doknon

Mévte amnod ToUG CUUUETEXOVTEC OULGWVOLV amoAuTa Kal entd cupdwvouv (Eik. 6.2.10).

12 responses

7 (58.3%)

5 (41.7%)

0 (?%] 0 (0%) 0 (0%)

Ek. 6.2.10 I'VWUEG OXETKA e TN Xprion Twv TMNE yLa TNV EKTEAECT AOKNOEWV KaL EEACKNONG

2.2 avaktnon tAnpodopLwv

EMtd amd Toug CUMUETEXOVIEG CUMPWVOUV amoAUTa, TECOEPLS CUMPWVOUV Kal €vag eival

oubétepoc (Ewk. 6.2.11).
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12 responses

7(58.3%)

4(33.3%)

0 0%) 0(0%) 1(8.3%)

Ew.

Ek. 6.2.11 T'VWUEC OXETLKA e TN Xprion Twv TMNE yLo TNV avaktnon nAnpodopLwy

2.3 gpyalovial CUVEPYATLKO

‘E€L Ao TOUG CUUETEXOVTEG OUUPWVOUV amoAuTa, TEcoeplg cudwvoULy kal SUo eivatl oudétepol

(Ew. 6.2.12).

12 responses

6 (50%)

4 (33.3%)

2 (16.7%)

0 (0%) 0(0%)

Elk. 6.2.12 AIOPELC OXETIKA e TN Xprion Twv TINE yLo cuvepyaTikn epyocia

2.4 podaivouv Ye autovouo Tpomo

Mévte pabntég oupudwvouv anodluta Kal eMTd cupdpwvouv (Ek. 6.2.13).
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12 responses

g

T {58.3%)

5(41.7%)

Q (?%] 0(0%) ] (?%]

Elk. 6.2.13 ANOYELC OXETIKA UE TN Xprion Twv TME yla tn uadnon e autovouo TpOmo

E3: H xprion twv TMNE otn sidackaAia Kat T padnon ennpedlel Oetikd : Aladwvw eVIEAWC —

Jupdwvw amodAuta

3.1 To EOWTEPLKO KivNTpo TwV padntwyv

‘Evteka pabntéc ocupdwvouyv Kal evag sivatl oudétepoc (Etk. 6.2.14).
12 responzes

15

1 (8.3%)

0 (0%) 00%) 0 0%)

1 2 3 4 5

Elk 6.2.14 AOY LG OXETIKA e TNV eMidpacn twv TMNE oto E0WTEPLKA KivnTpa Twv pHadntwv

3.2 Emuelypoto padntwyv

AUO Ao TOUG CUUETEXOVTEG OUPWVOUV amoAuTa, EMTA oUUPwVoUV Kal TPELS elval oudétepol

(Ew. 6.2.15).
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12 responses

T (58.3%)

3 (25%)
2 (16.7%)
Q (?%] 0 (?%]

Elk 6.2.15 AtOYELC OXETIKA LE TNV EMidpacn Twv TMNE oTa EMITEVYUATA TWV LABNTWY

3.3 Asflotntec avwtepou smumedou (Babia katavonon)

AUO A6 TOUG CUUETEXOVTEG OUPWVOUV amoAuTa, EMTA oUUPWVOUV Kal TPELS elval oudétepol

(Ew. 6.2.16).

12 responses

7 (58.3%)

3 (25%)
2 {16.7%)
0 (0%) 0 (?%]

Elk 6.2.16 AOY LG OXETIKA e TNV eMibpacn Twv TMNE og §€€LOTNTEC AVWTEPOU EMUMESOU

3.4 H ,kavoTNTo 0€ EYKAPOLEC SEELOTNTEC (LETAYVWOTIKEC SEELOTNTEC, KOWWVIKEC SEELOTNTEC K.ATL.)

‘Evag padntnc cupdwvel anoluta, evvéa cupdwvoLv kal SUo sival oudétepol (Ewk. 6.2.17).
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12 responses
10.0

9 (75%)

75

5.0

25

2 (16.7%)

0 (tl)%j 0(0%) 1 (8.3%)

0.0

Elk 6.2.17 ANOY LG OXETIKA e TNV eMidpacn twv TMNE oTLg eyKAPOoLeG SeELOTNTEG

E4: H xprion twv TME otn dbackalAia Kat tn padnon eivat anapaitntn MPoKELUEVOU oL HaBnTEg

va givat KatdAAnAa tposTolpacpévol yia tn {wi Kot Thv gpyacio otov 210 ““V* ( Atadwvw TARPWE —

Jupdwvw amdiuta)

Mévte pabntég ouudwvouv anodluta Kal eMTd cupdpwvouLyv (Ek. 6.2.18)

12 responses

T (58.3%)

5 (41.7%)

0 (?%] 0 (0%) 0 (?%]

Ewk. 6.2.18 4 ANOYELG OXETIKA e TN Xpron Twv TME otn didaokaAia kal tn pddnon ennpealouv

TNV TMPOETOLAGLA TWV PabnTwv yla Tn {wr KaL Tny epyacia
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5.3  OLamoeLs TwV EPELVNTWV

H épeuva autr ameuBuvotav os evvéa €PeUVNTEG TOU TUAMOTOG AnUOTIKAG Ekmaideuong tou
Maverotnuiov lwavvivwyv. OAot eivat katoxol SLI6aKToPKWY SMAWUATWY otTLg Texvohoyieg Mabnong n
Exnaibeuong Ouokwyv Emotnuwy kal €xouv epyactel/epyaotel og €pya mou oxeti{ovtal pe To STEM n

gxouv 81dacel/61daceL Bépata STEM.
To amoteAéopata mapouacLalovtol ava epwtnon.

E1l: Nwg Oa afloAoyoloate TNV KATAOTOON OXETIKA LLE TV eKnaideucn STEM oth xwpa oag;

(BaBpohoyia 5 BaBuwv kAipakag Likert arnd "MoAu kakn" £wc "MoA0 KaAn")
‘Evag cuppeTéxwy BaBuoldynos thv katdotaon wg «MoAl kakn», mévte wg «Kakn», V0 wg
«ATOSEKTA» KAl EVOG CUMHUETEXWV afLoAOYNoE TNV Katdotaon wg «KaAn» (Eik. 6.3.1).

O responses

6

5 (55.6%)

2 (22.2%)

1(11.1%) 1(11.1%)

0 (0%)

Ewk. 6.3.1 Katdotaon OXETIKA Ye TNV ekmaideuon STEM otn xwpo oo

E2: Me noloug TpOmoug pnopeite va cupBAAETE otn BEATIWON TWV EKMOLSEUTIKWY TOALTIKWV

KO TUPOKTIKWV STEM;

Téooeplg SNAWOAV «EVIOXUON TWV LKOVOTHTWY TWV EKMALSEVUTIKWY», TPEL( «AVATTTUEN
EKTIOULOEUTIKWVY TIOALTIKWV KAl TIPAKTIKWY STEM guVOALKA» Kol 600 «avamtuén véou SLEAKTIKOU 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 .

Ek. 6.3.2 Tpomol cupBoAng otn BeAtiwon tng eknaidsuong STEM

enhance teachers’ competencies .

E3: JUMMETEXETE OTNV £PEUVA yLa TNV eKntaideuon STEM;

ATIO TOUG EVVEN CULUETEXOVTEG LOVO TPELG CULLETEXOUV ETTL TOU TIOPOVTOG OTNV €PEUVA YLO TNV

eknaidevon STEM (Ew. 6.3.3).

Yes @

Ek. 6.3.3 ZUMMETOXN OTNV €PEUVA yLa TNV ekTaideuon STEM

AN NAI: H £pguvd ooC ETUKEVIPWVETOL OF:

ATIO TIG TPELG OETIKEG ATIOVTNOELG, OL 2 ETKEVIPWVOVTOL O€ «UTIOYNHLOUG EKTTALSEUTIKOUG» Kal 1

o€ «aBnteg Snuotikol oxoAeiou» (Ewk. 6.3.4).
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pre-school students

elementary school students
667% middle school students

gifted students

students with disabilities

teacher candidates

teachers

Ek. 6.3.4 ZUMUETEXOVTECG OTNV £PEuvA YL TNV ekmaibeuon STEM

Green

STEM

AN NAI: H kUpla tnyn Twv EPEUVNTIKWY 00.C EYYpadwv givat:

ATO TIC Tpelg BeTikég amavtnoelg, duo SnAwoav w¢ «Anupooteupéva apBpa» Kal £vo ATOWO

«Mpoypdppata Zmoudwv» wg KUPLA TINYN EPEVVNTIKWY eyypddwv (Ewk. 6.3.5).

Books @
Curricula @
66.7% Published articles @

Ewk. 6.3.5 Mny£g yla €épsuva otnv eknaidsuvon STEM

AN NAI: H épeguvd oag yia tnv eknaidsuvon STEM EMUKEVTPWVETOL TTIEPLOCOTEPO OFE:

«Exmaibevon daokaAwv STEM», «ndlakég §£€LOTNTEGH KOl «POUTIOTLKNA» NTOV Ta Bépata ota

oTmola EMIKEVTPWVOVTOL OL TPELS EPEUVNTEG. (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

Ek. 6.3.6 @¢parta £psuvag yla tnv eknaibevon STEM

E4: Mow eival to peyalltepo €UnOdlo otnv €PapUOy OMOTEAEGHATIKWY EKTTOULSEUTIKWV

TPAKTIKWV STEM;

Ta peyoAUtepa eumodia mou avadpépBnKav amd TOUG CUMMETEXOVIEG ATav N «EAAewpn
EKTIALSEUTIKWY TIOPpwWV» (N=3), n «avenAapKeLla eKmalSeUTIKWVY» (N=2), n «EVOWUATWON TIPOYPOUUATWY O
Stadopa padnpata» (N=2), n «avenapkng xpnuatodotnon» (N =1) kat «OAa ta mapandavw» (N=1) (Ew.
6.3.7).

inadequacy of teachers

Integrating  programs  across
different subjects

lack of educational resources

insufficient funding

All the above

Ek. 6.3.7 EUMOSLA yLa amoTEAECUOTIKEG EKTTALOEUTIKEG TIPAKTLKEG STEM
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E5: Moo ival Ta onUavTiK@ EUPAKLOTO OO EMTUXNMEVEG EKTTALSEUTIKEG TpwTOoBOUAisg STEM

Avadépovtac BoOKA EUPAUOTO OO  EMTUXELG ekmModeUTIKEG TpwtoPouliec STEM, ol
OUUMETEXOVTEG TEpLEypaav «Tpoypappa omoudwv Tou eotidlel oto STEM» (N=3), «xpnon
KOO EUTIKWYV TEXVOAoyLwV» (N=2), «efwaoyoAikég Spaotnplotnteg STEM» (N=3) kal «€pya cuvepyaciag

pe tn Bropnyavia» (N=1) (Ew. 6.3.8).

STEM-focused curriculum

use of educational technologies .
exfracurricular STEM activities

collaboration projects with the industry .

Ek. 6.3.8 Euprjpato amod eNMITUXNHEVES EKTTALSEVUTIKEG TIPpWTOBOUALeg STEM

5.4  NeplAnyn

H eAAnvikn gpeuvntikn opdda tou €pyou «Green STEM» €MIKOWWVNOE LE TPELG SLEPEUVNTLKEG

EUTELPIKEG LEAETEG.

Yxe606v oL ploot ard Toug 26 ekMOLEUTIKOUC amavTnoav OtL £xouv S18AEeL OEpaTa OXETIKA LE TO
STEM, €xouv akohouBrjoel tnv OAOKANPwUEVN eKMaUbeUTIK Tpoogyylon STEM kot Bprkav To
EKTIOULOEUTIKO TOUG UALKO avalnTwvTtag oToV TayKOoULo LoTo. Avédepav emiong OtL n ddaockalia mou

oxetiletal pe To STEM cupBarAeL otnv KaAUTePN Katavonon twv Bepdtwy mou dtéackovtal.

H mAewoyndila twv 12 petamtuylokwyv doutntwv Beswpnoe OtL n mpooéyyon STEM toug
npoodEPEL AUTOVOUN Epyaaia Kot KivnTpo, UUBAANAEL TNV KAAUTEPN KATavOnon Kal KPLTkr okédn, Toug
T(POETOLUALEL yLO TNV TTPAYUATLKA {wh Kot epyacia, oAAA XpeLGleTOL TIEPLOCOTEPN TPOCTIAOELAL.
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OL epeuvntég avédepav OTL UTTAPXEL QVAYKN yla KATAAANAo oxeSlaopéva Tpoypdppato

KOTAPTLONG YLa LEAAOVTIKOUC SaoKAANOUC Kal eKMOLEEUTLIKOUC CUVEXOUC UTtNPEDLag.
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6. ZUUTEPACUQ

O NMivakag 6.1 mapouaotalel Stadopeg mpooeyyioelg otnv eknaidevon STEM mou gudaviotnkay
HE TNV mMAapodo tou Xpovou. AUTEC ol Tpooeyyloelg dev Slaxwpilovial auotnpd XpPovika adoul
XpnoLuomnolouvral mopdAAnAa. To XpovodLaypoppua MPOohEPEL UL YEVIKN AroPn yla TNV €EEALEN TNG
ekmaidevong STEM kal tnv Tpéxouoa poosyylon the (MméAlou & Mikpomoulog, 2023).

OPOX HHEPITPA®H

Exnaioevon oe nedia STEM (Emotiun, Texvoloyia, Mnyavikr, Mabnuoatikd)
S.T.EM.1S-T-E-M ‘Epgpoon divetor e vymAod emimédov yVmOTIKEG deLOTNTEC, XPNON YVOGTIKOV
Aekagetieg 1980, 1990 | exmondevtikdy poviédov (Blackley, & Howell, 2015; Hobbs, Clark, & Plant,

2018: 144).
‘Eppoon divetor oty exmaidevon otovg topeic tov Emotuov kot tov
SteM MoaOnpatikov. Alyeg ot avapopéc oty Teyvoroyia kKo Mnyavikn, yati dev gival
Askoetio 2000 avtdvopa podnpata otn devtepofadiua exnaidevon, 1 uropet va tape&nyndovv
o1 6pot.
STEmM ‘Eppoon diveton omnv ekmaidevorn otovg topeic g Teyxvoroylag kot tng
Mnyovikne. Zuyva GUVOVTATOL GTIV ENOYYEALATIKY eKTaideuon. Oswpodval g
Aekaetio 2000

KAAOOL .. TPOYPULUATIGUOC VITOAOYIGTAOV KO POUTOTIKT AVTIGTOLYCL.

Exnoidevon STEM Avayvopiletor n todaymyn agio g eknaidevong STEM. EpeaviCetat o 0pog

«ohokAnpwon». H ohokAnpwon vmodeikvdel T SIETIGTNUOVIKT] TPOGEYYIGT] TOV

Agxagtieg 2000, 2010 nediov STEM yia v enidvon avbevtikmv apofAnudtov (Breiner et al., 2012).

OhokApOUEVY To ohoxinpouévo STEM mepthopfavel puo kupimg SIETIGTNUOVIKT TPOGEYYIoN

exnaidcuon STEM peta&oy 6vo N nepiocotepav mediov STEM kavn peta&d evog mediov STEM kan

gvOg M TepLocoTEP®V MEdiV méEPA amd ta medic STEM (Sanders, 2009). 'Epeacn

Axoerizg 2000 — 2020 diveTon oToV «OTOYEVEVO GYEdAGUO Kot Epevvay (Sanders, 2009).

OhorAnpopév To ohoxinpopévo STEM eicayet Tig téyves. Ot Téyveg 0TOXEVOVY GTNV EVioYLON

exnaideuon STEAM ™G EUTAOKNG TV HadnTdV, 6TV avATTLEN KAVOTOUMV 1€V Kot SNULOVPYIKNAG
okéymng, (Sanders, 2009). To oroxkAnpwpévo STEM eicdyel emiong medio amod

Aekagtieg 2000-2020 KowmviKég Kot avBpomotikég emotnues. Epeaviletor o 6pog STEAM.
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H oloxinpopévn ekmaidevon STEM kot STEAM ewsdyel mpoPAnpata tov
TPAyUaTIKOD  KOcpov oty téén. ‘Eva 1 mepiocotepa medio STEM
OloxAnpopévn YPNOWOTOLOVVTOL Y10, TV EMIAVON TPayHOTIKGOV TTpofAnudtov. H dwdikacio
ekmaidevon STEM kat | |imyavikod  oxediacpod  ypnowomotcitar yio v emiluon  TpoyHaTikédv
STEAM mpofAnudrtov. Emoucodopntikd — yp1oLOTOlo0VTOL EKTUOEVTIKA HOVTEAD LE
Aekoetiec 2010-2020 enikevtpo tov podnty (nabnon Paoer mpoPfinudrov, pdbnon depgdvnong,
péonon Paocet oxediov). (Thibaut et al, 2018). Ymbpyer o tdom 7y

SEMOTNHOVIKES TPOGEYYIOELS.

H napovoa €kBeon Seiyvel 0tL N ekmaideuon STEM otnv EAAGSa 0 OAa TA EKMALSEUTIKA ETTiMES O
(mpwtoBabuta, SeutepoBadula, TpttoBaduta) kot TUMOUG (emionun Kal pn TUTLKA) akoAoUBEl OAeG TIg

TPOOoEeyYioeLg TTou tapouaotalovtal otov Tivaka 6.1.

H oAokAnpwpévn mpoaogyylon STEM mpoteivetal oTa mpoypappata ortoudwy otny mpwtofadua
Kal SeutepoPadpla ekmaibeuon. Mia gpmelpikr LeAétn mou Ste€nxOn amo to Ivotitouto EKmatdeutiking
MOALTIKAC, Lo ovIOTNTA TIOU emomteVeTal and tov Yroupyo Mawdeiog, £6elfe BeTikd amoteAéoparta,
£161KA yLa TNV OVATTUEN TwV PNPLOKWY KoL ETILOTAUOVIKWY S£ELOTATWY, TWV KOWWVIKWVY §ELOTATWY Kol
Twv deflotNTwy wng Twv padntwy. Ocov adopd Toug EKMALSEUTIKOUC, akoAoUBnoav YWWOTIKA Kol
KOLVWVLKO-YVWOTIKA poviéda SidaockaAiog . OL kUplol meploplopol mou avadépbnkav amd Toug
EKTIALSEUTIKOUG adopolV TIG UTTOSOUEG IOV armottolvTaL yia Tn B£oTion ekmaldeuTikwy oevapiwv STEM

KOl TN HLeyAAn SLapKeLla TwV 0EVOPLwY IOV TIPOTELVOVTAL O TA TIPOYPALATA OTIOUSWV.

H exmaidevon STEM éxeL eloaxBel otnv TpLtofadpia ekmaideuon. Ydpxouv MOAA TPOTTTUXLAKA
KOLL LETATTUXLOKA TIPOYPAATA TIoU TipoodEpovtal anod Naveniotipia otnv EAAGSa, ou npoodépovtal
KUplwg amo Tunuata Exknaidevong. Apketd Bépata Master kat PhD akoAouBoUv Tnv oAokAnpwuEvn

npoogyylon STEM, pe tnv mAeloPndia va avadépetal o €va ouykekpLpévo BEpa amno ta nedla STEM.

H eknaibeuon STEM eival emiong to B€pa oe 6N TA EKMALSEUTIKA, EPEUVNTIKA KAL AVOTTTUELAKA
gupwnaikd €pya mou OSle€ayovtal otnv EAAGSa. Ta evliadepdueva pEPn TOUu LOLWTIKOU TOMEQ
ocuvepyalovtal pe SnUoola oxXoAela 1) TMAVETLOTAKLO O OUTA TA €pya. To MEPLOCOTEPO ATO TaA £pyal

odopouv cuykekplpéva iedia STEM.

‘Epeuva evlladEpovtog ylo tnv eknaidsvon STEM and EAANVeG epsuvnteC. MoANEC LENETEG TTOU

dnuootevOnkav adopolv oplopéva media STEM, m.X. poumotiky kot meptBoaAdoviika IntApata. Ot
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olokAnpwuéveg mpooeyyioelg STEM eudavilovtalr povo oe Alyeg pehéteg. Toviletal n  avaykn

ETIAYYEALATLKAG AVATITUENG TWV EKTIALOEUTIKWV.

Itnv EAAGSa TpayHaTonoOnKay TPELG SLEPEUVNTIKEG EUTELPLKEC UEAETEC OTO TAAICLO TOU
«MNpaaotvou STEM». Eikool €€L avédepav OTL akoAoUBnoav TNV OAOKANPWUEVN EKTTALSEUTIKI TIPOGEYYLON
STEM. Avédepav emiong otL n SidaokaAia mou oxetiletal pe to STEM cupPBdarAel otnv kaAutepn
Katavonon twv Bepdtwv mou Stdackovtat. Ot meplocdtepol and Toug 12 ¢oLTtNTEG TOU PETATTUXLOKOU
TIou pwtnROnkav, Bewpnoav 6tL N pooéyylan STEM toug tpoodEpel kKivntpa yla pabnon, cupBariel otnv
KOAUTEPN KATAVONOHN KAl KPLTLKN OKEYPN, TOUG TIPOETOLUATEL yLa TNV Tipay Atk {wh Kot tnv gpyaocia. Ot
EVVEQ £PEVVNTEC avEDEPV OTL UTTAPXEL AVAYKN YLt KOTAAANAQ OXESLAGUEVO TIPOYPAUUOTO KOTAPTLONG

TOGOO ylot LEAAOVTLKOUG OO0 KL YLt GUVEXELC EKTTALOEUTIKOUC.

H £kBeon yla tnv ekmaidevon STEM otnv EAAGSa Seixvel 0Tl n oAokAnpwuévn mpooéyylon STEM
TPOTEIVETAL O£ OAQ TO EKTIALSEUTIKA emimeda Kol akolouBeital o kamolwo Pabuod. H oAokAnpwuévn
npoogyylon STEM mou evowpatwvel tn Stadikacio pnyavikol oxedloopol mpenel vo BeAtiwdel.
Amotteital emoyyeApaTiky avantuén mou va nep\apBAvel okoOmipa oepvapla. Mpémet va avantuyBolv

EKTTALSEUTIKA OEVAPLA TIOU atKoAoUB0oUV TNV oAoKANpwUEVN TpooEyylon STEM.
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