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MepiAnyn

Ta televtaia xpovia 1o eviiagépov yia ) npootyyion STE(A)M (Science, Technology, Engineering,
Arts, Mathematics) aoSavetat ohoéva kat meploootepo oe OAeg Tig Pabpideg g exmaidevong. Xe evav
KOOPO TIOv ovvex®g arAdadet, To vimaymyeio dev dvvarat va napapevet adiagopo otig eeAiets. 'Etoy, )
npoogyywon STE(A)M ¢aivetar va Pploket ta Oepéhia g oty mpooxolikr) exmaidevon oAo Kat
repoootepo. Ot texvoloyikeg eCelielg Kat ol €pevveg MOL CLOTNPATONOOLVTIAL Kat HAndaivovv
detyvoov Btaitepo evliagepov yia my ewoayoyr) evog mhatoiov STE(A)M oto vnmayeyeio, kabog
@aivetal ta Oetikd amotehéopata oe mpawn nAikia va naifoov onpavtikd polo omv peténerta {on
TOV IadV. XV Oapovod epydotda meptypdgetat to Oeopntikd mAaioto oto omoio otnpiletat 1)
STE(A)M exmaidevor Kat yivetat pia IPp®T €MOKONNOI yid TV €pevvd Iov €xel bAomotndel ota
QIO TOL VIJITIay®YELoD.

AE€eig kAed1d: STEM, STEAM, vrjmaymyeto, mpoypdppata ornovdeov, mhaioto ekmnaidevorg

Eicaywyn

Ipoypappata STEM g@aivetat va kepdi{ovv xopo oto mAaiolo Tov vijmaymyeiov. Zopeova
He Ta televtaia evprjpata yld TV avdamtodn toov eykepdlov, to Nnmayoyeio propei va
naifet kaiplo poAo oty avdamtodn tev nadwy, Sekvavtag i) épgaon STEM and avtov tov
X0po wote va vrapyxovv Oetikd anotedéopata oto péAhov (Torres-Crespo et al., 2004).

Eivat yeyovog g otav mpoogépovtat otda nadid avarmtodlakd KataAnAeg Kat vynAng
Io1OTN Tag PPOVTIOA Kat eKIIaifenor), TOTe €00V MePLocdTepeg mMOAVOTTEG VA ASIOMIOU|00DV
MV ERQOTY TOLG MEPIEPYELT KAl VA emrtdyovv oe kabe topéa avamrolrg tovg. Tétola
EKIIAOELTIKA TePBAAOVTA avarrtdooovTatl PabnToKeEVIPIKA Kat eVioybovv Vv pdadnor oe
oiagopoug topeig STEM (Kermani & Aldemir, 2015).

Zopeova pe tov Chesloff (2013) Ta matdid eivat yevvipévot emoT)oveg KAt pXavikot.
Onog kot yia mv STEM exnaidevor), £tot kat ) enévdoor) oty mpooyoAikr| nAkia eivat éva
oAV onpavTiko {mpa. Gatvetrat neg 1) DYPNALG IOOTNTAG IPOOYOAIKI| EKIIAIOELOT] PElDVEL
TI§ Kakég emboOoelg 0to pEANOV Tr)g eKIaidevong TV Hadidv, HEL®VEL TG OLAAIYELG
avnMkeV Katd éva Tpito, Kai evioyvel TV ovppetoxt] Tov nadimv oty OevtepoPadpia
exraidevorn Katd éva tpito. Emum\éov, evioyvet v eoayoyr) oty tprtofdbpia exmnaidevor)
katd 80% xat v epyaoia katd 23%. Ta oynAng nmowotntag padnowaxda nepiBailovta oty
IIPOOXOAIKI] €KIIAIOEDOI] IPOOPEPOLY OTA MAdLA pia OOpr| Yl va PACIOTEl 1) QLOIKI| TAOT
oo tovg diéret va eepevvovv, va xtiCoov kat va apgopntoov (Chesloff, 2013).

Zopgava pe toug Mantzicopoulos et al. (2009) n evaoyoAnon tov DAOOV HE TG PLOLKES
EMOTHpeg 08 PIKPT) NAKia, oe cOVOLAOPO pe AANODG TOpElg OII®G 1) TexvoAoyia, Pondd ta
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nadud va eoatofnronowfody KAt va avdrjoovv To evOlaQEpoV TovG IIPOG TV EMOTHHN.
Emiong emmpedafoov v amnodoor) oto oxoAelo Kat TV eknaidevor) Toog,.

Ot epmietpieg TV IAOIOV OTA IPOTA XPOVLA TG (I|G TOVG elvat ITOAD CIHAVTIKA Y1 TOV
eyképalo kat v avantodr) tovg (Kermani & Aldemir, 2015). H épeova vmootnpiet ot 1)
OTAOT] Kt 1) Pdbnon arévavtt oTig Mot peg OIAPOPPOVOVIAL KDPIOG OTA IPMOTA XPOVId TG
exmaidevong xat eivat dvokolo va arldfoov omv ovvexela g {wrig toug (Archer et al.,
2010).

Ta televtaia xpovia, epevvNTEG AOKOLY MIECELG Yid TV €o0Tiaot g exnaidevong STEM
oto Nnmayeyeio, kabmg omepOepatiCoov T ONUAVTIKOTTA ylad Ta HIKPd Oaldid va
épyovtal oe emagr) pe mpooeyyloelg STEM mov Oa éyel g amotéleopa va amogvyovv
OVLOKOAieg TIOL pIToPoVLY va avipetorioovy oto peAov (Elkin et al., 2014).

Me Bdon ta napamndve, 1 HAPOLOd epydoia emyelpel Pid IP®T aVAOKOIN oI O
npooeyyioelg STE(A)M mov mpooavatoli{ovial otnv mpooyoAikn) nAikia, pia ovvropn
IEPLYPAPI] TOLG, KAl Ml IHP®OT KATYOPLOIOiNor TOovg, €0Tld{ovIag emuINéov otnv
EPIKTOTTA TG (PEONG EVOMPATMONG TOLG OTO XOPO TG IPOOXOAKIg exmaidevong. H
epyaota dopettal wg edng: apxikd napovotaetal To Oe@pnTikd NAAio0 Kat OTr OLVEXEW
napadetypata STE(A)M mpooeyyioemv mov oyetiCovtal pe to vhmayoyeio. AxkolodOwg
napatifevtal Ta COPIEPACPATA KAl 1] KATAANKTIKI) oudrtnon.

Oewpntiko MNAaiolo

H opoloyia STEM etorjx6n 1o 1990 amo to National Science Foundation xat amo tote
XP1OWHOTIOLEITAL MG YEVIKI] TePLypa@r] Kabe ekmatdevTIKIG TONTIKIG KAl IIPOCEYYLONG IOV
avagepetal oe évda 1) oe meploodTepa media mov aovtr) nepikAeiet (Science-dvoweg Emotpeg,
Technology-Texvoloyia, Engineering-Mnyavikr) & Mathematics-MaOnpatikd) (Bybee,
2010). H exnaidevor) STEM pmopet va gppnvenfel o¢ pia oOAOTIKI IIPOOEYYL0n AVANDTIKOD
IIPOYPAPHIATOG KAl EKITADEDTIK®V 001 yl®V, TIEPLEXOPEVOD Kat OeSlotrtmy, mpooeyyilovtag
O\eg g eployég STEM oav pia, xopig dtaymplopong petald toog (Morrison, 2006; Morrison
& Bartlett, 2009).

Méoa ano myv exnaidevory STEM, ot pabntég propovdv va avamtdioov 0edlotnteg Tov
2100 cnwva ON®G 1) IPOCAPHOOTIKOTNTA, 1] EMALOI IPOPANPAT®YV, 1] TOADIINOKI) EMKOWVGVia
kat n ovotnpatikn okéyn) (NRC, 2010). Tevikd, 1) exnaidevon STEM @atvetat va éxet apketda
o@éNn, kabwg ot pabnrég yivovrar kaldtepot oty emilvorn mnpoPAnpdtev, yivovtal
KALVOTOHOL, EPEVPETEG, TEXVOAOYIKA EYYPAPHPATOl KAl KAAAlEPYOLV TNV AOYIKI) OKEWn)
(Morrison, 2006). Emiong, ot pabntég eSeAiocovtat oe eyypappatoog STEM péoa amo tétotov
etdooug exraidevtikeg mpooeyyioelg. O ypappartopog (literacy) STEM mepihapPdavetr myv
€VVOLOAOYIKI] KATAVONOT], TG Oadikaotikég OeSlotnteg Kat Tig KAVOTNTEG TOV ATOHAV Va
AVTPETOIICOLY O POVO ATOHIKA, AANA KOWVOVIKA Kat Haykoopwa Snujpata (Bybee, 2010).
H exnaidevon STEM neptypd@etat oG 10 KEVIPO ONOKANPOHEVOV EMOTNHOVIKAOV KAIO®V, 1)
OLEMOTHOVIKI) £V®OT] HETASD OLAKPLTOV KAAO®YV 1) ™G avtovoun ovtotnta (Morrison, 2006).
O Sanders (2009) vmootnpiCet o1t 1 évvola g oloxAnpopévng STEM exmaidevong
neptAapPavet mpooeyyioelg Ormov avripeteIifoov ) ditdaokalia Kat v pdabnorn petadp 6vo
1 kat meploootepav Topéwv STEM, kat avdapeoa oe éva STEM pdOnpa xat éva 1
IIEPLO0OTEPA OXOAKA pabnpata.

‘Eva m\peg ohoxAnpapévo mpoypappa STEM emtoyxdvetat mo e0KOAd 0T0 ONpoTIKO
oxoAelo Omov povo évag SACKANOG Exel TNV MEPLOCOTEPT WP THG PEPAG [IE TOLG PabnTég Tov,
oe avtifeon pe TV OevtepoPabpia exkmaidevon oOmov 1 ovvepydoid TOV SAPop®V
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xabnynrov etvar oxedov amapaitnt (Roberts, 2012). Opolwg pe 10 ONpOTIKO, 1)
ohoxAnpopévn npooeyyton STEM oto vimayeyeio gaiverat va eivat eQukt).

Eva onpavtko ogehog g exmaidevong STEM eival nj Sovatot)ta mov mpoopepel oTov
pabnt) va xalepyel Vv Kkavotta va petagépet ) pabnon oe diagopa mhatoia. Ot
pabntég propoovy va Avooov vea mpoPAnijpata Kat va e§ayoov ovpmnepdopata Paot{opevot
0 IIPOIYODHEVT] YV®OI] KAl apxeg IIov £xovv 1101 ¢pbetl oe erma@n) péowm TG emOoTpnG, g
Texvoloylag, g pNyavikig Kat Teov padnpatkev. datverat o6tt 1) emAoyr) eKIAOELTIKGOV
OTPATYIKOV OIKG 1) emilvon npoPAnpdtov péoa amd avalvtka npoypdappata STEM,
HIIopel va evioXDOoeL TO eVOLAPEPOV TOV MAWI®V VA KATAAAPOLY TOV KOOHO YDP® TODG KAt
vda evioyboet 1) ooppeToxy) Toog ot v tadn (Havice, 2009).

Televtaia, pia véa tdon yivetatl epgavrig, 1) omoia npoteivet myv adlomoinon g Téxvng
(Art) omyv exnaidevor) STEM, yia v evioyoor) g SnpovpykoTag Kat g Kavotopiag
petalo tov pabntov péoa amod évav eAkootiko tpono eknaidevong STEM. Etor ) Téxvn
mpotetvetat &g éva mpoobeto ovoTatikod mov odnyei oty dnpovpyia too STEAM (Science,
Technology, Engineering, Art & Mathematics) (Stemtosteam, n.d.). Hands-on xat
onpovpyikég mpooeyyioelg oty exnaidevorn) STEM, xpnoipomnowoviag moAég amd Tig
1e60600¢ oD XPIOIOIIOODY Ot SNHIOVPYIKEG TEXVES, PALVETAL VA EAKDOVLV TO eVOLAPEPOV
TV véav otovg topelg STEM. H Téxvy), oneg xat 1 Mnxaviki), aoyolodvtdatl pe v ebpeor)
anavtyoeav oe mpoPAfpara kat avadntodv omtikég ADoelg XPNOoponotvIag otadikaoieg
oxediaopodv (ASL, n.d.).

IToA\oi emotnpoveg, pabnpatikol kat pnyavikoi yvepifoov meog ot Téxveg etval
ONUAVTIKEG Yla TV EemToyia Tovg Kat Xprotpomolovv Oeflotnteg amod Ti§ TEYVES ®G
EMOTNPOVIKA epyaleia. Avtég ot deglotnteg mepthapBdvoov: a) va Baocietatl KATolog otV
nepiepyela, P) va napampel pe akpifeia, y) va pmopet va avtihn@dei éva avtikeipevo oe
OlaQopeTIKY] pop@r), O) VA KATaokevLdlel VONpatd Kat va ek@pdlel Tig Mapatnpr)oetg
Kdmowov pe akpifela, &) va oov-epydetal AroTEAEOPATIKA Pe GANODG, OT) VA OKEPTETAL
avukeipeva yopkd, kat ) va avtappavetar kivaodnukda. Avtég ot OeSlotnteg Oev
odaoxovtat oovifwg ota miaiota too STEM al\d anavievial oto ypdyipo, Tov Xopo, 1)
povowkr}, ™ {oypagikr, to Béatpo. Ot téxveg aAvamtvoooovy TV ONEIOLPYLKOTTA, TV
emiAvor TPOPANPATOV, TNV KPUTIKI] OKEWD, TV EMKOWVOVIA, TV HPOTOPovAid KAt v
ovvepyaoia (Sousa & Pilecki, 2015).

Ta madua and my yévvnor Tovg péxpt TV NAKIA TOV OKT) KAVOLV Td HIP®TA TOLG
Bripata ot fer) g yveong, g eSepedvnong kat TeV epatioemv. To tadidt Tovg Sexiva
APXIKA HE TODG OLYYEVEIG KAl TA AVTiKelpeva yOpm TODG KAl OT1) OLVEXELd, YPIyopd TO
mEPIBAANOV TOVG EMEKTELVETAL OF P KOLWVOTHTA MOAD HeEYAADTEPN) AIIO TO OMITL KAl TNV
owoyévela. Eve n kdbe pabnowaxr) epmepia evog maidiod eivatr povadikr), IMOAAEG
onpavtikég epmetpieg dev eitvan dradedopéveg oe OAa ta nmawda. H peydhn amootaon teov
SeSlotTeOV TV DaddV MoL YIVETAl EPQAVI)G KAl OI0YKMOVETAL KATA TA IP®TA XPOVId OTO
VIIIAY®YEIO0 KAt TO OXOAelo KAVOLV @avepég TG AVIOOTNTEG AVCEOA OTA MOl Kt
waitepa otovg topeig STEM, ommov ovvrifmg Ta matdid armo xapnAd OlKOVORIKA OTPOUATA
épyovtat oe OOOKOAN Béon amévavtt ota vnoloura nadud (Pasnik & Hupert, 2016).

Emur\éov, elvat onpavtiko yia ta nadid otV IPooyoAlKr| eknaidevorn va Aappdavoov
ITO0TIKY eknaidevor) ota padnpatikd, kabog apyotepa dev Oa avtpetomioooy npoPArpata
oe meploootepo moAvmloka {ntpata. Paiverar ot amd pikpr nlikia oxnpatifovrai
Olagopég otnv amoddoor] Tovg ota pabnpatikd avdapeca ota nadid avaloyd pe To
OLKOVOPIKO Kt @UAeTIKO Tovg vroPabpo. Ta madwa oto vnmayoyeio propet va pdboov
onpavtiko neptexopevo STEM xwpig va to aviingBovv. Me 1) Borfeia too Avalotikov
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IMpoypappatog Kat Tov eKIAtOeDTIKOD TA A0l PIIOPOVLV VA ASIOIOU|00LY TV £UPLT)
HmepLEpyeld toog Kat va pdaboov évvoleg kai mepleyopeva PuoK®OV EMOTNH®OV Kt
MaOnpatikeov. Ta nadia mpenet va mpooeyyifoov tetola Oépata péoa amd KataAAnAa
exnatdevtikda meptParlovta yua v nhiia toog (Bishop-Josef et al., 2016).

H npooyoAir| exniaidevorn npénet va mpooeyyioet pe dovapikr) my exnaidevor STEM. Ot
EKTIAOeLTIKOL 0TV IPOCXONIKI) eKIIaiOevON) 1) OV Hpotpy eknaidevorn mbavov 110n va
epappoloov pépn g mpoogyylong STEM  oe xabnpepwvr) Paon, xopig va To
avtlappavovtat. Eivat evfovn 1oV eknaidevTikov va SOLAEWoLV pe Ta Iatdid avtrg g
NAKIAG XPNOIHOMIOI®VTAG KATANNAEG eKITAOEDTIKEG OTPATYIKEG Yiad Va IHIpowmbniocovv
0elotnteg STEM (Torres-Crespo et al., 2014). Zoppova pe tov Hunter (2015), ta naidia
IIpénel amo pikpn nAkia va avamtvooovv evdlagépov oto STEM  yia va emtoyoov oe
aLTODG TOVG TOPELG OTAV PEYANDOOLV.

Eivat onpavtiko neg 1 PipAoypagia oloéva KAt Meplocotepo vIootNPilel
ONPAVTIKOTTA TG EUMAOKIG TOV madwv pe v exnaidevorn) STEM oe pikpr) nhwia. Ot
Stone-MacDonald et al. (2012) vmootpioov meog Ta mawdid eivat prnyavikoi, Avteg
IPOPANPAT@OV KAl HIIOPOLV VA COVEPYACTOLY He AANOVG, HE AIIEPLOPLOTEG OLVATOTITEG 0TV
nyeoia, myv SNEOLPYKOTTA Kat TV Kawvotopta. Ot eknatdentikoi MpEmet va arnogoyooy
PUAETIKA OTEPEOTOLIIA OTNV EKMAIOELON TOV MAWD®V, KAl avtd propel va yivel pe mv
evBappovorn oAV TV nadiov aveSaptjton gvAov yia coppetoxry oe mpoypappata STEM
amo pkprn) nhikia. Aoto propet ermiong va emtevyOel pe Vv €l0ay®yn) TG PNXAVIKIG OTo
VIImay®yeilo, 0oL COPPOVA pe EPeDVEG elvat 1) KATAANAN NAKia yia my eloayoyn g,
EVIOYDOVTAG TO evOla@épov TOV NadloV Kat T@v dvo @OMeV yua topeig STEM (Torres-
Crespo et al.,, 2014).

‘Exovuv yivet npoomndabeteg dnpiovpyiag Avalotikev Ipoypappatov STEM oto e§ntepiko.
Eva napadetypa etvar 1o Avalotiko Ilpoypappa «Collections: A STEM-Focused
Curriculum» a6 Heritage Museums & Gardens» (Bardige & Russel, 2014). To
OULYKEKPIEVO arenBbveTal AmoKAEOTIKA yid t0 NNmaywoyeio mpoo@époviag avaluTikég
odnyieg yta tovg ekmatdevTKODG MPOOoXOAKI|G NAkiag. Emiong, to Boston’s Children’s
Museum éxet dnpootedoet evav topo pe dpaotpiotnreg STEM ya natdid mpooyolkrg Kat
npetooyoAkng nAikiag (Fredericks & Kravette, 2014).

AN\eg mpoorabeteg etoaynyrig STEM oto vnmayeyeio evtonifovrat va divoov éugaon
omyv ewoayeyn mg Mnyavikrg oto vimayeoyeto kat daitepd oty 10&a 0Tt Ot prjyavikot
oxeduafovv Texvoloyieg xpnotponoiwvrag Pookég Emotipeg xat Mabnuatikd yia va to
kartagépoov. Emiong mpowbeitat 1 Snpovpykotta @V Datdiov péod Ao v Gaviacia
Tovg Kat 1) Snpovpyla aviikelpevev moov Oa propovoav va dnptovpyrjoovyv (Pantoya et al.,
2015). Axkopun, summer camps e0TI(OOYV OTNV IPOCLYYLON TNG HINXAVIKIG OITO ITatOld
POOYONKIG NAKiag péom matyvidiod pe Oetikd amoteAéopatda TO00 yid Ta IAadld 0600 Kat
ya toog exratdevtikodg (Torres-Crespo et al, 2014). Ot Bagiati & Evangelou (2016)
€CeTACoVV YEVIKA TNV E10AYDYI] T1G HIXAVIKIG OV IPOOXOAIKI| eKIIaidevor ota nmAaiola
STEM exnaidevong.

Emiong, evromifovtat mpoondabdeteg yia STEM exniaidevor) oto vimayoyeio aglomoimvrag
m popnotiki). Eva mapddetypa eival 1 ewoaymyr tov exnadevtkov popmot KIBO
(http:/ /kinderlabrobotics.com/kibo/) mov ypnowomoteitat OtV  MPOOXOAIKI]  Kdt
np@TooyoAkr] NAwia (Zxnpa 2). Exet avamtoxBei éva Avalvto Ipoypappa yua va
Behtiwbet 1) etoaywyr) too STEM oe avtég Tig nAikieg péoa arro Tov Ipoypappatiopo Kat Ty
eKTIAOELTIKI] POPITOTIKI) ADEAVOVTAG TIG EDKALPieg TOV NAd®V va AboovV IpoPArjpata Kat
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va dovléwoov ovvepyatika (Williams et al.,, 2012; Bers et al., 2013; Sullivan et al., 2015;
Sullivan & Bers, 2016).

H exnaidevon STE(A)M oto vnmayoyeio @aivetat va eivatl epiktr Kat oto eAAVIKO
Nnmayeyeto. Ot otoxot Tov AEIIIXE (YITABMO, 2003) too Nnmiayoyeiov coppmvody je
Tovg OTOXOVG Kat Tta mBava o@éAn mov mpoogepet 1) exnaidevor) STE(A)M. Emuréov, to
Nnmayoyeio Oivel épgaon oty dabepatikotmta, Tig delotteg Kat TV e§AoKNor| Tovg.
Emiong oto Néo Avalvtxo ITpoypappa (YTIABM®O, 2011) ywa to vrnmayoyeio yivetat
avagopd otig «Paotkeg Kavotteg» mov nponbdovvial péoa amd avtod: d) emxowvavida, B)
ONEIOVPYLKY) OKEWT), Y) IPOORIIKI] TALTOTITA KAl ADTOVOLA, KAt ) KOWVOVIKEG LKAVOTITEG
Kat Kavotnteg mov oxetifovrat pe my 10otta tov molit). Emiong eve napovoialovtat
Sexmploteg pabnotaxég meptoxég oto Avalvtiko Ipoypappa, vriapyxoov oovdioelg avapeoa
oe O\eg TI¢ padnolaxég meploxeg Kat ot Paotkég tkavotnteg napapévoov idteg. Paiverat ott ta
poypdappata onovdmv yia 1o Nnmaywyeio oty EAAada dev diagépoovv katd mold oty
@oocopia pe v exnaidevor) STE(A)M, av kat dev avagépovial oe avtodg Tovg TOELG
apeoa. Yndapyet Opog eAevdepia otovg eKIatdevTIKOOG IMPOOYOAKIG NAKIAG Kot PIIopody va
vAomoujoovv npoypdppata STE(A)M oto Nnmayeyeto.

210 m\aiolo aovtd, 1 mapodoa epyaocia peletd dpaoctnPlOTTeg KAl MIPOOEYYIOELS IO
agpopovv 1o nedio STE(A)M kat to vijmaywyeio. ITapovorafovrat mapadetypata mov £xoov
vlomow el oe madld vnmayeyetov Kat yiveratr pia mpoondabela va Katryoptomnowfoovy.
Emum\éov, éyovtag Oepehiwoet ) onpavtikotnta tov nediov STE(A)M yia v mpooyoAikr)
nAikia, eSetaletat ) SoVATOTITA APEOHG EVODPATMONG TETOL®V IPOCEYYIOE@V OTNV EANNVIKT)
exraidevon. Etot 1 epyaocia amomeipdrtat va avoiet ) oxetkr oolfmon yia wmy
avaykaomra oxedlaopod eSeldKevPEVOV AVANDTIKOV IPOYPAPPATOV 1) eVOeXOpeva v
TPOIIONOINOI) TOL DPLOTAHEVOD MIPOYPURHATOS, MOTE VA AVIAIOKPIVETAl MEPIO0OTEPO OTIG
IIPOKAIO€1G T1)G OOYXPOVIG ETOXT|G.

Napadeiypatra STE(A)M oto Nnmaywyeio

Ot Christenson & James (2015) napoootaloov 1o I®G 1) HEPLOXL] TOL OIKOJOPIKOD DAIKOD OTO
vimayoyeio pmopet va xpnowpomnowfel yia v avamrodn Spaoctplotitev STEM.
Ynootnpietat ot 1) KaAd oxedltaopévy Kat IPooPActyn IEPLOXI] TOL OKOSOPIKOD DALKOD
oto vnmay®yeio propet va vrootnpidet oxediaopéveg padnolaxég epmetpieg yia ta madid,
WOlaitepa otov topéa g pnyavikng Ot exnaidevtikol prmopodv va dwatnpodv Ola ta
XAPAKTNPIOTIKA TOL IAVIOo0 TV NAdl®V Og vt Vv Ieploxt), Kabmg evoopatovouy
npooeyyioelg STEM, pe avarrtotakd xatdAnAn mpooéyyion Kat eotiaon ot dwadikaoia
ToD Zyxedlaopon. Zto 1610 apbpo yiverat mpootyyion kopieg mg Mnyavikrg (Engineering)
Kat g Stadkaotag Zyediaopoo (engineering design process). Etdwotepa, otnyv mepioxr) too
owkodopikod LAKOL: a) Ta natdia padaivoov nwg va mnpoodiopifovv éva mpoPAnpa, P) va
avalntodv Avoetg, y) va kataokeodloov xat va OSokypdalovv mpototoma, kat O) va
polpadovTat Ta armoTeAEoHATa e TOLG PIAODG TOLG KAl TIV OLKOYEVELH TOVG,.

H épevva towv Pantoya et al. (2015) eotiadet oty Mnyavikr) oto vimaywyeio kat eSetddet
mv Aoyotexvia mov vIdpxet ywa TV avamtodn g Mnxaviknig otV IPOOYOALKI) Kdt
np@TooyoAkr] nAikia. ToviCetat 1 ENewyn oe kataMnAa PipAia-mapapovdia yia avtov tov
Topéa Kat TV nAikia, eve mpotetvetat kat agtonoteitat éva Pipiio kataAAnho yia ta madd,
eotiafovrag ot Owadikaocia tov Xxediaopov, to EAépavieg Mnyavikoi (Engineering
Elephants) oo @aivetat oto Zyrjpa 1. To PipAio avto Ponddet ta nadia va épboov oe pa
IIP®TN eHaPr) pe T Mnxavikr, péoa amo ep@Troelg Kat OO TO OXETIKA [ TO Tt KAVEL vag
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pnxavikog. Ta madia oe avt) v épeova KAROnkav emiong va Snpiovpyrooov éva oxedio
ya kartt moo Oa oxedialav kat Oa avémroooav av fTav ot idtot pnxavikoi, oe OXETIKO
«@OANO TOoL Mnavikod» 1ov mpoocépepe o PiAio. H épevva otoxeve oty eloaymyrn tov
nawdov omy éa o0t ot pnyavikoi oxedialovv Texvoloyleg KAt yYPIOLHOMOOLV Tig
EMOTHPEG KAl TA HAbnpuatikd yia va To TetdyXovv, Kabdg KAt va evioyvoet v
Snpovpykota TV Halddv péoa amd T @aviaocia toog ywa mpdypata mov Oa
propovoav va @tuagoov. Télog, ta madia moo ovppeteiyav oe SpaoctnploTTA peE TO
ovykekpaévo PipAio (Svvatr) avdayveon) @aivetat va avémroav pia TauTtotnta g
HNXAVIKAG KAl Katavonoav ott ot prxavikoi oyxedualoov texvoloyieg. H oovrpurtikn
m\etoyn@ia, emiong, propovoe va pmet oty 0€on evog pnxyavikov Kat va oxedidoet eva
TEXVONOYIKO HE0O, KAl €Va PEYANO 1€P0G TV MALOIDV EKAVAV OXEdIa 08 APEOT) OLOXETION HE
O¢pata mov xalomte 1o Bifiio. Avtifeta, Ta modua mov Oev COppETEXAV O AVTIOTOLXT
Spaotnplotta Oev PIIOPOLOAV VA KATAVOIOOLDV TO £PYO €VOG HIYAVIKOD, ODTE Vd
avarrtooov 10éeg OXETIKA I TV HIXAVIKL] YEVIKOTEPL.

Engineering Elephants

Zxnpa 1. To BipAio EAépavieg Mnyavikoi (Engineering Elephants)

Ot Torres-Crespo et al. (2014) neprypagoov myv dnpovpyia STEM Summer Camp yiua
nadld vnmakng nhikiag pe épgaon otig de€lotnreg mAve ot pryaviky), kabmg kat ta
pabnpatikda. Xe avtu] WV KATAOKVOON Ta nawdida eiyav Tty eokaipia: da) va
XPNOWOIIOW|o00Y TO OKOSOHIKO DAKO oTo eledBepo matyvidt tovg, P) va epmAaxkoov oe
dpaotpotteg STEM, y) va kAnfoov va Avoovv Swagopa mpoPAnpata, 8) va épboovv oe
eragr) pe wropieg tooo oe PiAia oo xat oe tapmhéta (technology & language arts), kat €)
va dnpovpyrioovy didgopeg KATAOKEDEG (NAEKTPIKA KOKADPATA K.dL.).

Mia oelpd epyaot@v €0TtdlovV OTI) POPIIOTIKI| KAl TNV HIXAVIKI), IPOTEIVOVTAS &va
POHIOTIKO oeT yia matdd pkpr|g nAwiag (Bers et al., 2013; Sullian et al., 2015; Sullivan et al.,
2015; Sullivan & Bers, 2016). ITpoteivetat i aStonoinor) too poprnot KIBO (Zxrjpa 2), kabaog
napatnpndnke ENenyn oe epyalela yia prxaviki) Kat IPOyPAappATIonod oTig PKpeg nAtkies.
To KIBO oet anoteAeitat and 1o vAko (hardware - robot) kot Aoytopiko (software - tangible
programming blocks). To ovykekpipévo poprot divet ) Sovarotta ota natdid nAkiag 5-7
Va EPIAAKODYV eVePYA Og PORIOTIKEG dpaotnprotntes. Atabétet 2 potép, 1 arobntpa fyov, 1
awoOntpa amnootaong, 1 awodnujpa @otog, 1 Aapmdakt xat 1 omodoxry usb. Ta madia
propobdv va enepfaivoov oy dopr ToL POoHHOT AAAd KAl OTOV IPOYPARHPATIORO TOD.
Emiong, éxet Onpoopyn et éva pikpo avalvtiko IpOYyPAapid yid Iadid vimayoyeioo, omoo
rnpoabet mv eSokeimon pe to KIBO, tovg atobntr)peg Tov Kat Tov mpoypappatiopd too.
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Zxnpa 2. To popnnot KIBO kat ta touAAKIa MPOYPAPPATIONOD TOD

2to dpBpo twv Elkin et al. (2014) mepiypagetat 1 vlomoinon evog avalvTKOD
IIPOYPAPHIATOG POUITOTIKIG 0e Movtecoptavo vijmaymyeio. Ot epevvntég oe ovvepyaoia pe
m vnmayeyo xpnowponoinoav ta Lego WeDo kat 1o mpoypappatiotiko mepiBaAlov
LabVIEW, ovlomowwvtag éva mpoypappa 6 pabnpatev pe titho «H madwkr) yapd:
AtevkoAvvovTag pia moAvmhevpn dwadwkaocia oxediaopod péowm g Popmotikrg kat tov
Ipoypappartiopov». Eotiacav koplog otV pnyavikyy Kat T POHIIOTKY), dAAd 1)
vhmayoyog mpoondadnoe va eunmAéSet Tig téxveg Kat ta pabnpatikd. Ta onpeia ota omoia
000nKe 1) peyalvtepn épgaon frav: a) T Stadwkaoia pnxavikov, B) Ta pépr) ToL POUIIOT, Y)
0 MPOYPARHATIOROG, Kat 8) ot atobntrjpeg mov XProLHomIotodVIal ot amiég punyaveg. H
VImay®yog obvOLAsE TO MAPAIIAVE AVAADTIKO mpoypappa pe v Apyata ENada xat
vlomoinoe éva avalvTikd MOPOYPAppd IIOD AVAIITnoootav otovg efng topeig: a) H
Owadwkaoia Xyxediaopod (ta madld EMOKENTOVIAL Pia HAdKI] XApd, @TIAXVOLV [
PONUIIOTIKEG KATAOKEDEG KAl TEAOG oolntodv yia v emroyia 13 v amotoyia Ttov
pabnparog), B) «Tt eivar éva popnodT;» (oolron yia to Tt elvat éva popnot, KATAOKEDL)
pounot pe WeDo, elcaymyny oto npoypappatiotko mepipailov too WeDo), y) «Tt etvat éva
IPOYPApp» (TIatyvidt pe Tig elKoOVeg IPOYPAPPATIOROD, Snptovpyia KAt IPOYyPARHATIOROS
Hla POHIIOTIKI|G TPAMIAAAG, eEAebOepO matyvidt pe Ta popmotikd eSaptparta), 8) «Tt etvat ot
ermavalnpelg» (ekpadnon evog tpayovdlov, ekpdOnon emavalnypem®v yla KVIOelg Tng
POHIOTIKYG TPAPIAAag, ovdrnon ywa mv ékPaon g dpaotmpotrag), &) «Tt eivat ot
awobntpeg» (kabodnyovpevn SpactnpoTTa yia ov(NTNOn OXETIKA He Tig MEVTe aiobrjoelg
v aviponov, mpoobeon aodnuipov xivnong kai KAIONG OtV POMIOTIKI] TPANIIANC,
Spapatonoinon yia Tig aiobnoelg oV avipemov Kat Tov popmot), Kat ot) Apyaia
popmoTiky] matdikr) xapd (ta mawdia OSovAedovv oe  opddeg, Onplovpyla  Kat
IPOYPARHUATIONOG TG PORIIOTIKIG IIAIKIG XAPAS, TIAPOVOLAOCT] TOV TEAIKOD AIIOTEAEOHATOS
o€ yovelg Kat aAAovg).

Ot Bagiati & Evangelou (2016) e€etaloov v el0aymyr| g PNYavikig OTo VIIay®yeio
Kat evtomifoov évav dpopo yla v ewaymyn g péod darmo To Hmaiyvidt Tov madiov.
Emonpatvoov tig ovvoéoelg oo evrtomifovrat avdapeoda oto neg padaivoov ta matdid kat
OTODG OTOXOVLG TNG PNXAVIKNG oty ekmaidevor. O 0OKomog TG €pevvag Tovg HTAV Va
€8eTAOOLY OLOTNPATIKA Tig avBoppnteg dPACTNPOTNTEG TOV MAOIOV yid Va e{eTdoovV
mOavég OxEoelg TOLG PE HNYAVIKEG OLHIEPLPOPES, O1aiTeEPA KATA TV EVACXOANON TOV
Iad1®V 0to owKoOoptK6 LAKO. Télog, Katéypayav péod amo emrtomeg Iapatnprnoelg To
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e\evbepo matyvidt Tov nadiedv pe otkodopkod LAKO, mald\, Lego K.a. yia va oLYKevVIpmOoooY
ta dedopéva Toog.

Téhog, ot Schroeder & Kirkorian (2016) xpnowpomoinoav péoa amekoviong (screen
media), eSetalovtag Vv mpoomtikyy Tovg yua va 0wayBovv SeSlotnteg STEM oe maidua
vimakng nhikiag. H peétn avtr) oxedwaomxe yia va edetdoet 1o Pabpo otov omoio 1)
eCowelmon kat 11 aMnAenidpaon emmpeadetl ) pabnon tOV DAV IPOOYONKIG NAKiag
ano natyvidta STEM. Ta nadua énaav éva STEM mayvidt kat eidav oe Pivieo évav
epeovn ) va mailet éva avtiotoyyo maiyvidl. Ta madua xpnowpomoinoav tapriéteg,
artopkd, yia va nai§oov nayyvidia mov eivat faoctopéva oe TnAeortikeg maidikeg oepeg. Ta
rnayvidia frav dvo ewdav: a) [Mayvidt moootrt®v (0BYKPON OO TV Kat peyebmv), kat
B) mayvidt «avamrodng» (oelpd Proloyikng avamtodng otV 1 (omv).

IMapatnpeitat ot ot mpooeyyioelg STE(A)M mov neptypd@nkav Daparndave PIopovyv va
talwvounBovv oe 3 Paoikég katnyopieg: a) adlomoinor Tov LALKOD IOV DIIAPXEL OTO OXOAelo
(Torres-Crespo et al., 2014; Christenson & James, 2015, Bagiati & Evangelou, 2016), p)
adlomoinorn) mg popnotikng Kat AAwv TIIE (Bers et al.,, 2013; Elkin et al., 2014; Sullian et al.,
2015; Sullivan et al., 2015; Schroeder & Kirkorian, 2016; Sullivan & Bers, 2016;), xat y)
A&onoinon g Aoyoteyviag (Pantoya et al., 2015). Emiong, ta meptoodtepa mapadetypata
eoTtalovv v IPOCox1] Tovg OToV Topéa g Mnyavikrg xat Wattepn) epgaor divoov oty
Sadkaoia Xyediaopoo.

Otmnpooeyyioeig STE(A)M mov adtormolodv vAuko mov virapyet oto oxoleio (Torres-Crespo
et al., 2014; Christenson & James, 2015, Bagiati & Evangelou, 2016) 6a upmopovoav va
evoopat®bodv dpeoa oto eNAnviko vhmayoyeio. To owodopkd vAko, yia mapddetypa,
etvatl pla amo Tig meployég mov LIIAPXOLY OTA EANVIKA VIIMAYy®Yela KAt ot IPooeyyioelg
avtég Oa pmopovoav vda AamoteAéoovy TNV dpXl] yld TV L00LT 0N TETOWV IPAKTIKGOV.
Ermiong, Tov TeAenTaio Kaypo 1 pORIoTKy) gaivetat va adlomoteitat oAogva Kat Imeplocotepo
omVv exknadevtiky] Owdwkaocia, mnapampoviag avénpévo aplpd  EmompoviK®v
onpootedoemv al\d kat maveAAnviev Staye@viopov. Aotd, kablotd my evoepataon g
POHUIIOTIKIG O0To vhjmay®yeio mo edkoAn. To napadetypa tov Elkin et al. (2014) pe to oet
Lego WeDo, to onoio eivat ebkoha mpoofdaotpo oty EXada, Oa propovoe va amotehéoet
TN Y1) £PITVEDONG KA YA TV EAANVIKT) TPAypaTkotTa. Ano v dAAn), o popnot KIBO Gev
@ativetat va propet va adloro et dapeca oto eAAnVIKO vimayeyeio kadog etvat GVoKoAo
va npoundevtel xavelg to ovykekpipévo popmot. Télog, Aoyotexvia eotiaopévr omyv
pNXavikr yia madid vimayoyeioo 6ev @aivetat va omdpyet oy EXAada, yeyovog To
omnoio dvokoAedet trv vAoIoiN o napadelypdtov napopowev pe tov (Pantoya et al., 2015).

Jupnepdopata - ulntnon

Ta napadelypata mov HOAPOLOACTHKAV OTHV IMPONYOLHEVI] &vOTNTA, @aivetal 1)
rpoondbeta eloaymyng evog eknadevtikod miaioiov STE(A)M oto vimaywyeto. Patvetat,
®OTO00, OTL Ol MEPLOCOTEPEG EKTTIALOEDTIKEG ITAPEPPACELG TIOD TIPAYHATOIOODVTAL OTOV XDPO
¢ IPOOXONKIG exmaidevong éxovtag npooavatoAopo STE(A)M Sivoov epgaon kvping
otV etoaywyr) g Mnyavikng kat g dtadikaotag Zyediaopoo. H épevva detyvet 0Tt otav o
EKTIIAOeLTIKOG elocyel Vv Owadkacia Xxedlaopod avddveral o XpOvog CUPHETOXNG TOV
nadov otig dpaotnplotnteg, Kabmg avsavovTal ot «INXAVIKES» evEPYeleg ITOL TA AL
Hmpayparornolody Kat 1 mbavotnta va oloxkAnpacovv pia dpaoctnpiotnta (Wang et al,
2013).
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Ztv EANGGa, molo mpoogata dpytoe va kepdiel evolagpepov 1) exnaidevon STE(A)M
1000 ot OevtepoPabpia 6co kat oty mpetofddpta. Qotoco, ot épevveg KOPIRG OTO
£6MTEPIKO, TOVILOLV T1] ONPAVTIKOTTA TA IAOA IIPOOYONIKIG KAl IP®TOOXOAKI)G NAKiag
va epnhéxovtat oe ekmaidevorn) STE(A)M, kabmg vmdpyxoov onpaviika o@éAn xat
IAEOVEKTIHATA Yid TA HAOWI IOV IAPAKOAOLOOLV TETOOL €100DG eKIIAiOELON TOOO O
atopikod 000 Kat oe Kowaviko eminedo (Torres-Crespo et al., 2004; Mantzicopoulos et al.,
2009; NRC, 2010; Stone-MacDonald, 2012; Elkin at al, 2014; Pasnik & Hupert, 2016;
Mission:readiness; 39). Eivat Aourov onpaviikd va dIapXouV eKIaOeDTIKEG IPOOeYyioelg
STE(A)M kat oto eN\nviko vrmayoyeio. daiverat 0Tt MOANEG ammod Tig mpooeyyloelg moo
MIEPLYPAPNKAV OTNV IAPODOd EPYAOLa eDKONA £@APPOOieg OTO0 eAANVIKO VIIIAY®YEio.
ISwattepa ta mapadeiypata mov adlomolody 1o LAKO IMOovL Ppioketal OTo Vhmay®yeio
HIIOPOLY VA AIIOTEAECODY ML APXT| DAOMOINOIG IAPOHOIRV IPooeyYyioe®V Kat otV EAAada.

Emiong, Aappavovrtag vmoyn ta o@éhn trg exmaidevong STE(A)M otig pikpég nAikieg,
kabwg xat ta mpoypdappata AEIITE (2003) kat to Néo Avaivtkd Ipdypappa yia to
Nnmayaeyeto (2011), gatvetrat 6Tt pmopoovy va vlomowboovy mpoypdappata STE(A)M oto
Nnmayeyeto ammod Tovg eKIaldenTikodg IPooXONIKI|G exraidevong. Ta oyeTikd mpoypappata
tov Nnmayeyetov agrvoov kdmota eheobepia yld TOvg eKIAIOEDTIKODS Yid TV LAoIoinon
TéTO10L £1000¢ Tmpooeyyioewv. BéBaia, onpavtiko Oa frav va diepeovnbel 1) etopotta 1OV
eKIAOELTIKOV TIPOOYOALKI)G EKITAIOEDONG Yia VA PIOPOLY VA DAOIOU|COLY MIPOYPAPHATA
STE(A)M, alAd kat 1) didbeor) Tovg yia KATL TETO10, Péoa amo empopPaTikég Spdoets.

H mapovoa epyaoia mpoomndbnoe va Katnyoplomou)oel KdAmotwa Iapadetypara
dpaoctmpotjtav STE(A)M amo 1o e§atepko ta omota Oa propovoav va vlomoudody kat
oto eAAnviko vimayoyeio. E§apetikod evdiagépov mapovotdlet n avartodn tov otolxeion
mg Téxvng oug mpooeyyloelg avtég, avaloylopevor kat v Wiaitepn mpoooxr) Iov
@aivetat va éyelt mAéov 1 WYn@akr d@rynor, aAd Kdi IPooeyyloelg OI®MG dLTEG TOL
‘Evteyvoo ZvAoyiopoo (Artful Thinking) (Melliou et al., 2014). ITpokettat yia mpooeyyioeig
oo Sivoov duwaitepn) pgaor oy avdmrtodn 6eSloT|t®V OKEWNG KAl OV avayveopLon)-
KATavonot] MOAAIA®V OITIKAV YOVI®V £GETaong Kat eVAANAKTIK®OV IIPOOEYYIOEDV €VOg
{npartog (Mmpdarttong, 2015). Avtd oovadoov pe ) otoxofeota g exnaidevong STE(A)M,
a@ov 1) emALOoI TPOPANPATOV ITOL KATEXEL KEVTPLKT) O¢on oe avtv oxetifetal apeoa pe myv
avayveplon potifov, T dNEIovpyIKY Kat KPUTIKY OKEWT), To OXedlaopo Kat eVAANAKTIK®OV
Avoewv, xAm. IlapaMnAa, pmopodv evKOAOTEPA va  evORHAT®OODY OTO XOPO NG
IIPOOYOAKI|G EKITALOEDOTG, APOD 1) APIY1OI) KAt Ot OXeTILOPEVEG TIPOOEYYIOELG KATEXOLV 1101
onpavtikr) 0éorn exei. '

Ta peAovtika oxedia mepthapBdvooy v epyacia mpog v Katedovor) g KATaoKev)g
€VOG  OTOLYEO0ETPEVOD  AVAADTIKOD TIPOYPAPPATOG HE  OTOXELHEVEG OPaoTPLOTNTEG
STE(A)M mov va ovvdvaloov Tig mnpotdoelg TG diebvovg Piphioypagiag xat tig epmeipieg
amod TI§ pepovopéveg mpoomndadeleg Mmoo avadelkvoovial Oolyd oyd OtV eANNVIKIG
Bphoypagpia.
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