oo

Zuvedpla tTnG EAAnViKig Emtotnuovikng Evwong TexvoAoylwyv MAnpogopiag
& Erikowvwviwy otnv Eknaidsuon

T6u. 1 (2017)

50 MaveAAvio uvedplo «Evtagn kat Xprion Twv TTE otnv Eknatdeutiki Atadikacia»

Ho TTaveAAqvio EmigThuovikd Zuvédpio
Evraln kar Xprion Twv TTIE otnv

©eWwpPNTLKA, LOTOPLKA KAl OVTOAOYLKA
Ekmaideutikn Aiadikaoia  ABnva Mpoanattouleva yla pia anoteAeopatikng
Mz tEay ey RTne SRS  5.5a0kalia STEM otnv Texvikr Exnaidsuon
A.Z.TTAI.T.E.

Anuntoiog Kototpdkog, Xpnotog AouAnyepng

parhov™
a 1ep!
ak’, ﬂ 4
kU8 d Ynypiard
BBy e idia
Ek Yneiakd AToBeTHpIA
o EA/AAK
g1kl Agliynon
01'|K0C
I,‘aa*“’:}opéc
Ofpd””aT
STEM

TTIE ExmaiSeuTikN POF"OT'KT'\
Epeuv(

etpe2017.aspete.gr

Y1o tnv Alyida Tou YTroupyeiou
Naideiag, Epeuvag kal OpnoKeupatwy %;

AITIAITE

BiBAloypa@pikn avagopa:

Kotouwpdkog A., & AouAnyepng X. (2022). @cwpnTikd, LOTOPLKA KAl OVTOAOYLKA TipoanattoUpueva yia pia
aroteAeopatikr dwdackalia STEM otnv Texvikr Eknaideuon. Zuvedpta tng EAAnvikn ¢ Emotnuoviknq Evwong
Texvodoyiwyv MNAnpogopiag & Ermkotvwviwyv otnv Eknaideuon, 1, 997-1003. avaktiénke amno
https://eproceedings.epublishing.ekt.gr/index.php/cetpe/article/view/4157

https://epublishing.ekt.gr | e-Ekd6tng: EKT | MpdoBaon: 20/01/2026 09:53:32




OewpPNTIKA, IOTOPIKA Kdl OVTOAOYIKA TpoamaltoUpeva
yla pia amoteAeopatikn oidackaAia STEM otnv Texvikn
Exkmaidsuon

Kotoipdkog Anpritpiog 2, Xprotog AouAnyépng 2
kotsifakos@unipi.gr, cdoulig@unpi.gr
" Ka®nyntrig EMAA
2 TuApa NAnpoopikAc, Mavemotipo Melpaidc

NepiAnyn

Me Baon myv vrnapyovoa vopoBeoia oty A' tan tov Enayyehpatikev Avkelov (ETTAA) mpoBAémetat
éva diwpo ddaokaliag STEM (Science, Technology, Engineering and Mathematics). O okomog aotod
Tov apBpov elvat 11 avaoKonnorn TOV Pe@PNTIKAY, 10TOPIKOV KAl OVIOAOYIK®OV MPOBIoféce@v kote o
018daok®V va etvat oe 0¢on va DAOIIOW|OEL [e AIIOTEAEOPATIKOVG TpoOIovg pia didaokalia STEM yua tovg
padntég g Texvikng Enayyehpatikrg Exnmaidevong (TEE). To dpBpo aotd avalvet toog Pabdpoig
OLOKOALAG IOV MPOKLIITOLY KAOMG O EKMTALOELTIKOG MPEmeL Va BEoel POTEPAIOTNTEG YA VA DAOIIO)OEL
m ypapprn pabnong. Ilapovotafovial ta empnTikd, 10TOPIKA KAl OVIOAOYIKA IIPOCIIALTODHEVA IO
elval avaykaida yid tov eKnadevtiko mpokeipévon vAomoujoet pia amotedeopartikr Swdaokaiia STEM
evtog g TEE. Zwmpulopevot oe Ouagopeg Oeflotnreg mov Mpémel vd KATAKTOEL O pabnig
napovotafoope T0 yvootkd mAaioo mov Oa mpémet va dopnbel ota mhaiowa g StadikTvakyg
OLVEPYATIKIG TexVoloyiag oote va emtevydel n PEATIOT IIPOOAPHOYI) OTOVG ENAYYEAPATIKODG TOpelg
oV eldkotTeV mov Oa emhégovv ot pabnrég g TEE.

AEEeIg KAEIOIA: STEM, amoteheopatixr) Siaxeiplon IAday®yKey mopmV, Kavotopeg péfodot
O180a0KaAiag, emotmpoVvIKY) yVoon, mpaypatiko mpoPAnpa, avbevtkn padnor.

Elcaywyn - Emokonnon tng tpéxoucag apbpoypawiag - BiBAloypawiag

Ymv EMN\ada, otig npépeg pag, pe Paon 1o «EOviko Ztpamywo ITAaioo yia wmyv
Avapadpon g Enayyedpatxrg Exnaidevong xat Kataptiong xat g Mabnreiag»
(http:/ /tinyurl.com/hu3exrs) 1 A' 148n twv Enayyedpatkeov Avkeiov (EITAA)
mpoPAemetat va €xet evidio MmPOypappa Habnpudrov (IpooavatoAlopévo oOTn YevIKY)
nadeia) pe ewoayeyr pabnpatev ta omoia Ba divovv Papog otV ammoktnon oplloviimy
IKAVOTNT®V aro tovg padntég. Xtnv katevbovorn avtr), «mpoteiveratr va adomowudei 1
epmelpia too IToAvkAadikod Avkelov xat 1 d1ebvrig epmepia amd myv e@appoyr tov
npoypappatog STEM (Science Technology, Engineering and Mathematics)». Zta avalotika
npoypdppara ornovdmv mg A’ Avkeilod Kat obdpgava pe Tig vmodeielg tov Ymovpyeiov
IMondetag Epevvag kat @prnokevpdrav xat tov Ivotttovtov Exnadevtikng IMToArtikrg (IEIT),
rpoodlopiotnke éva Oiwpo pabdnpa pe to titho «Epeovnrikn) Epyaoia oty Texvoloyia,
(EET)». To IEIT ywa to pdOnpa avtod £xet avaptoet Kat pla oelpd 0épata mov apopovv
HpoPArjpata Ao ToV IPAyHATIKO KOOHO.

Ta tedevtaia xpovia, n emompovikiy apbpoypagia €xet va Iapovoldaoel pia IAODOLa
napayoyr] yope amo ta {nmpara g Sidaoxkaiiag STEM. O opog «STEM» (Zyrjpa 1)
avageépetat oe pla didaktikr) Swadwkaoia n omoia adtomotel Tovg topeig g Emotpng, g
Texvoloylag xat g Epappoopévng I'voong yia wm Zxediaorn, ) Aounon xat tov Eleyyo

K. MamavikoAdou, A. Fdyoudou, A. Zupmidng, A. Aadidg, |. Tlwptldkng, ©. Mmpdutong, X. MavaywtakomouAog (emy.), Mpaktika
Epyacwwv 5% MaveAAiviou Tuvedpiou «Evtagn kat Xprnon twv TMNE otv Ekmadevtikn Awdikaocia», o. 997-1003, Avartatn IxoAn
MAISaywykng & TexvoAoyikng Ekmaideuong, 21-23 AmptAiou 2017.1SSN 2529-0924, ISBN 978-618-83186-0-1.
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TV Mnxavev 1] AoV Texvikov Ztotyelov Kat, T€A0g, ToV EAeyX0 KAl TV AIIOTOII®O0L PE0K
oV Mabnpatikev pe oxoro v emiloorn) npaypatikev npoPAnpatev (Williams, 2011). Me
Bdon ta napandave. 1 dwdackaiia STEM Ba pmopovoe va amotedel évav véo “peta -
emotnpoviko kAado” Owaokaliag. Katd Paon, n oOwaokaiia STEM mepilappfdvet
OlEMOTHOVIKEG eKITaOeDTIKEG dpaotploTnTeg 0 OAa Ta emimeda ekmaidevong armo v
mpooYoAik] NAkia éog Tto petadidaktopko emimedo - amd Tig emionpeg aibovoeg
o1daokaliag Kat Ta epyaotripa £@g T pr) Tomkr| exnaidevor) (Gonzalez & Kuenzi, 2012). H
O0waoxkahia STEM teivel va Aettovpyel ™G IPAKTIKO KAl OAOTIKO POVTENO IOL £xet Tig pideg
TOD O€ OIKOVOHIKEG KAl KOWMVIKEG AVAYKEG THG KOLVOVIAG [LaG.

Mathematics
Mabyparini

Ixnpa 1. Ov emotnpovikoi topeig moo oopperéyoovv oty STEM didaokalia

H otoxobecla mag Owaokahiag STEM mpoomabet  va Swaopaiicet v
AIOTENEOPATIKOTITA TG EMADONG IPAYHATIKAOV KOLVAVIK®DV, OWKOVOHLKAYV, I TEXVIKOV
HPOPANPATOV PEO® pLag OLEMOTOVIKEG IIPOOEYYIONG KAl PEOM PG EDPVTEPIG COVAPELAS
TOV EMOTHOVIKAV MEPLOX®V TOD dQopovV avleviikég kabnpepivég eprelpieg TOV MOATOV
(Watson, & Watson, 2013). I'a 1) didaokaiia STEM, n evBappovorn) g kawvotopiag Kat o
OLVOLAOPOG TV EMOTNHOVIKOV Teploxav dev elvat apkero. O Sddokev Oa mpémet va
PPOVTIOEL ®OTE VA OXedAOTOLY Amd TOLG PabnTég véeg oLVOLOELg PETASD TOV EMOTHOVIK®OV
KAadov xat eldwot)tov. And my aMrn pepud, Ba mpémet ot 160t ot didAoKovTEG Va
IIPOOEYYLOOLV JLEMOTNHOVIKA TV O1daKTiKY) Tovg MPdlrn. Zvvolkd, 1 didaokaiia STEM
Oa mpémet va mpowbel Oxt povo éva pabnoiaxd mepiPdrlov oto omoio ot pabnrég Ba
aroktobdy 0eSotnteg Tov 2100 atdva, al\d kat péoa oto onoio Oa mpémet va coAdPoovv Kat
va éyoov v eokatpia va dnpovpyriooov véeg derotnteg (Narum, 2008).

lotopik6 mAdicio avagopdg tng didackaAiag STEM

I'a va yivel katavonto 1o obvoAo dpAong TG OLYKEKPIEEVNG OOAKTIKIG IPOTACHG IOV
agopa v ddaokahia STEM Ba mpémet va ObOoxeTIOTeL e TO 1OTOPIKO MAAIO0 AVAPOPCS
tou. Ztnv tpéyovoa Pihoypagia ot 1otopikég xaraPoArég tng OSwdaokaiiag STEM
IapoLoLafovTal PEo® Hiag peTapoviépvag axAng xopilg otopkod Pdabog, mapolo mov ot
kataPBolég g elvat 10n edpalopéveg Ao TA MPOTA PETA-AVAYEVVIIOLAKA Ypovia. Oa
1poorabr)oov}e IAPAKATE VA AIIOTLIIOCOVHE AVTEG TIG ASIAKEG EMOTLOVIKEG KATAPBONEG OE
adpa ypapég. H oxediaon kat ) alAnAoemidpaor Stabéoipmv ototyeiav og KAeloTtd oot pa
oto onoto xabe oTolyelo TOL EMOPA YA TNV AVIIHETOILOL £VOG IIPAYHATIKOD TIPOPAjpaTog
€XEl 10TOPKEG avapopeg otig anapyeg g Evponaikrg emotnpovikrg oxéyng (Cohen, 2010).
To adlopa g avtovopng okéyng Kat épevvag Ppioketat oe mfpn Spdorn Katd TV emox)
mg Avayévvnorg (Reble, 1999). Katda tov 15° xat 160 awwva, 1 okéWr) arra\aXTKe amIo my
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eCmtepikn) avBevtia g mapdadoong Kat 1) KABOAKT) VOHOTEAELT TOL KOOHOL €Y1Ve KATAVOIT)
®g ovotaotiko otowxelo. H Prralotikr) okéyn extomifetal amod Ty pnYavioTiky KAt 1)
avtovopn okéyn avalntd oe OAoLG TODG TOPElS Pid AVTIKEWEVIKI] «POOIKI)», KATA
HIPOTipN Ol pe pabnpatiko tpormo, Katahnmt) tadn npaypatev. H okéyrn aotr) Oepehtovetat
eprelpkd péoa amod évav onovdaio Evpemaio diavontr) tov Francis Bacon (Bacon, 2000). H
m\éov draonpn eSiowor), «1) yvoor) eivat Svvapn» (Scientia potestas est), emvor|0nke ard tov
Francis Bacon to 1597 (Bacon, 1857; Garcia, 2001). T'ia tov Bacon, 1 xatdotaorn pabnong
npéret va etvat €rold oote va dtavorydet éva dpopog oty avlpomivy) vonor) moov va eivat
ONOTEAA SLAPOPETIKOG Al ADTOV IOV HTAV YVOOTOG OTODG MIPOKATOXODG TOL, KAOMg emiong
va arrokTnoovV SLaPOoPETIKA epOdLA £TOL MOTE VA MHOPEl 1) OKEY) va eSaokel T dvvapy) g
IIAV® Ot @OOoN TeV Ipaypdtev (Spedding et al., 2011). Ot exmAnxTikég emroyieg g véag
okéyng mpaypartomnoinoav véeg tadvoproelg KAt oovotnpatonou)oelg pe Paon wmv
avanAdioioor, akopn Kdi TV EVAVTIOON TOV APLOTOTEAIK®OV dPXOV E€PELVAS TG
IPAYPATIKOTITAG.

H yevikr) Oewpia g yvoong 1 AplOTOTeAlKr) €pevVa TG EMOTHOVIKNG pedodov, 1)
O AOKAAA TOV TEOOAP®V AITI®V KAl 1) €Vvold Tov TEAoLG, 1] Bewpla Tov otolyel®v Kat 1
évvola Tov petktod alAd xat To oovolo g Sdaokaliag Tov AploTtotéln), Onwg napadobnke
oV Evponaikr okéyn péoa amod tig eneSepyaoieg 1ov ApdPev, anotéhecav to vropabpo
ya pia yevikoteprny avavéwmor g (org (Bailey, 2016). Néeg nmaibayoyikég pebodot
eykawwalovtal kat pia véa avtdnyn ywa mv pdonon eykathdpvetar péoa amod v
O0waoxkahia t@v Ratke and Comenius, mov ovolaotikd e@dppooav T xatebdvvoelg tov
Bacon péoa amd nawdayoylkd povieda moo eiyav opBoloyikr] Oepelimon kat frav
«OOUPAVA e TV TASH KAl TV Por| TOV IPAaypdteov ot ¢oorn». H ooppolr Tov Bacon oty
avavémor g EMOT g eKelvng TG emox1|g ftav moAd onpavtiky) (Brown, 1994; Spedding
et al., 2011). H petaotpogn] ota S1daxtikd mpotomna pe Bdon Tig apxeg g véag prhooopiag
adlove ot kabe didaoxkalia Oa mpémetl va Sekvda amo v epmelpia tov nadov, amo v
EIIOIITIKI] AVTIANYI) TOL iB100 TOL IPAYHATOG KAl TV AEMTOPEPELDV TOL KAt HOAD apyotepd
Oa énpere va apyioet va pihd yta avto.

H Meyahn Awdaxtikry (Didactica Magna) too Comenius ripoodtopiet 6t kdbe e€rjynon 8a
IIPEMEL VA TPOKOITTEL péoa amd v idwa v apetapAnt ¢ovon (Maviglia, 2016). H
yvoolobempia avtrg TG TACNG avAayel T yVeOon Ot yveon g Kiviong tov aodnmpiov
opyavev 0étoviag mg napadelypatikd IPOTLIIO T PNXAViKY). Me To mépaopd tov Xpovev
omv AyyMa aMda xat omyv TaMia n 6wdaokaiia too Bacon metoyaiver xaboAwrn
avayveptor (Whitney, 1989). To emopevo Prjpa eivar va tefel Odo 1o mapamndave
owKoOOUNpa otV vIpecia tov avpomvoo yévoos. H oxéyn tibetan dpeoca oty vrmpeoia
YEVIKOV KAl IPAKTK®V okorov. ONOKAnpen n emotnun tifetat xate amod to mpiopa g
o@edipomtag. To emompoviKO OwOoOOpNPAa KAt Ol KATAKTNOE ToL o@ethovv va
odnyrjcoov v avipemomta oty evdapovia Kat va «Ola@eTicovv» OAoDg TOLG
avBpwmovg. O evBovolacpog yia ) Aoyikr) Kdt 1] 6Tpo@r| Ipog tov avipero kadiotodyv Tov
18> awwva og «aadayeyikd awva». O Bacon pe 1) didaokaiia tov €eoe wg Paon v
avOpomvn epmepia kat £é0ece @¢ MPOTEPAOTNTA TNV avdamntodn g avipemvng vonong
®oTe va aokel dvvapn nave ot govon tov npaypdtov (Rossi, 2013). Avtd ta onpeia
adronotet kat 1) Odaokaiia STEM pe tig epappoyég mg. H 61daokaiia STEM amoppirrtet
MV anaiolododia g TPEXOvoag KATAOTAONG KAl ENAVAPEPEL TO atotod08o PIVOPA IKG 1)
okéyrn péom g padnong pmopet va Pondrioet mote o avlpwrog va emevepyel IAve ota
IPAYHATA JE VAV ODYKEKPLHEVO TPOIIO MOTE va Abvovtal mpoPAfjpata Kat va odnyettat oe
eodapovia. Me Bdon avtd odnyodpacte otV IPOCEYY1OL) TOV IPAYHATIK®V IPOPANIATOV
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ta omola pmopet va emAvBovY jE0® TOV emMOTROVIKOV dedopévav. Oa npémnet va Beopndet
®G onpavtiko ywa tovg pabntég mg TEE oxt povo to va avamtdfoov eopdtepa Tig
0e€1otTEG KAl TIG YVOOELG TOVGg aAd Kat To va dtevpovovv oe Pabog Tovg emotnpovikeg
opifovteg TV drapopnv nediov mov Ba Tovg emTpéWyooy va TPoPANHATIOTODY OXETIKA HE
TA TAEOVEKTHILATA KAl TOVG IIEPIOPLOPODG TOV ADOEDV TOVG.

MdakTIkn otoxo0eoia

H Morrison (2006) Bewpet 0Tt 6001 OAOKA)P®VODV TIG OIIODOEG TOVG HE EKIIALOELOT] TOIIOV
STEM 0Oa npémet va Katéyoov tig 0eS1otnTeg o meptypd@ovtal oto Zxnpa 2.

o ™

% Participants in the STEM |
. Problem solvers B lexicon
> , X o

Logical thinkers 2 s \ﬁ

"Able to relate their | [— /\\ 6\

culture J = BN =
| with the history of | Technologically -
| their education J B literate 4

L] \

Ixnpa 2. Katextpéveg Ae§rotnteg - Madnolakda Anotedéopata tng STEM
61daokaliag

e Ikavoi Adteg mpoPAnpatev —(Problem solvers) - va eivat oe B¢orn va xkabopiloov Tig
epwtoelg Kat ta mpoPAfpata, va oxedialovv E€pevveg yla Tr OLANOYI Kat
opyavaor Odedopévav, Vv eaymyr] OLHIEPAOHAT®V, KAl OT OLVEXEWd Vd
e@appolovy Ta COPIEPACPATA O VEEG KATAOTAOELS,

e Kawotopot - (Innovators) - va xpnotponotody Snpiovpyikd Tig €vvoleg Kat Tig
apxég mg Emotpng tov Mabnpartikev kat mg Texyvoloylag epappolovtag teg oto
HNXAVIKO oxedlaopo.

e  Egevpétec- (Inventors) -- va eivat oe Béon avayvepiloov Tig avdaykeg Tov KOOHOD
Kat va epappofovv dnptovpyikd oxedtaopo Kat ADoeLS.

e Avtodovapor - (Self reliant) - va etvat oe B¢on va naipvoov npwtofovlieg xat va
0étovv eomTePIKA Kivhtpa yia va mpoodiopifoov pua atfévia dpdong péoa oe
kaboplopéva xpovikd mhaioid.

e Aoywoi otoyaotég - (Logical thinkers) - va eivat oe 8éon va epappofoov Aoyikég
dwadwkaoieg oxéyng tov Emompev, tov Madnpatkev, kat too Texyvoloykoo
oxeSlaopol yld Vv KAVOTOpIA KAl TV EQEDPEOT).

e Texvoloywd eyypdppatol - (Technologically literate) - wote va katavoodv tn
@von g Texvoloylag Kat va armoktroovy tig defldtnteg mov amnatrtodvTal yid )
O®OTH| TG eQappoyr) (Yv@or), TPomot okéyng Kat dpdorng, Kat SuVaTtoTnTeg aIIo
TEXVIKI|G ATOYr|S).

e Amodéxteg g STEM @paoceoloyiag - (Participants in the STEM lexicon) - wote va
HIIOPOVY VA YEPLPAOVOLY TO XAOpRA avapeoa oty exmatdevor) STEM tov oxoAeion
KAl OTo X®PO epydoias.

e Ikavoi va ovoyetiCoov - Able to relate - 1) d1kr) Tovg KOLATOLPA KA TV WOTOPLA TG
eKTIaidevOT|G TOVG,
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JUOXETIOEIG OVTOAOYLWY TTOU GUHBAAAOUY 6T GOUNGNH TOU HabRpatog

Av yivel xatavontd to OOVOAO TOL MAPANIAV® 10TOPIKOL NAALOIOL Kat 1) O0aKTIK)
otoxobeoia, ToTe eival evkolo va mapatedel 1o evvoloAoylKO IAAICO0 OLOXETIOE®V TOV
TEOOAP®OV OVIOAOYLOV ToL ovppetéyovv oty dwaokaiia STEM (Zxrpa 1). Me Baon wmyv
Toroloyla mepi oplopod TV ovioAoylwv (Smith, 2015) xat v avayevvnolakr) IPOOITIKY
nepi povoBepatikotntag moo mpoodlopifetal amod To éva Kat OpAaypatiko mpoPAnpa moo
Oétoope omv apyn evog pabrjpatog, mpoteivoope TV aMnAemidpaocn T®V TeOOAP®V
otoeiov tov STEM ¢ éva khelotd ovotnpa oto omoio kdbe ototyeio tov emdpda oy
avtpetomorn too npoPAfparog g Sexopiot) oviotnta. ['ta va ovlngel covolikd 1
OVTOMOYIKI] Ipooeyylon Oa mpémel aotd Ta T€ooepa OTolxeld va IPoodloplotody ®g
«petayveon» dnAadr) og «epyaleia» yia v Onpovpyld Huag YVOOTIKIG eployr)g mov Ba
Baoietat oty «OAOKAP®ON» TOV TECOAP®V AAA®V YVOOTIK®V IEPOX®V O Pid VEd
«ohotta»  (Woxapng, 2017). Me Paon aotd mpoodiopifetatr kat pia véoo TOIOL
emotnpoloyla oo apopd v npaktikr] dwaxtikr too STEM (Allen, 2016; Arp et al., 2015).

Zxnpa 3. ASionoinon Aoylopoo CDOXETICE®V OVIOTHTOV

Me Bdaon mVv avaloor) mov KAVoupe dpyiKd xpeltaldopaote 1€ooeptlg Kopo@eg (Zxnpa 3)
ya Tig téooeplg Bacikég ovtotnteg, ot omoleg avaloya pe v ékPaon g didaokahiag
mBavov va avinfovv. Ot dvo npwteg, ta Mabnuatika (Mathematics) xat ot Emotpeg
(Science) mapéyovv TIg APXKEG TIAPATNPIOEL, OLATLIIOVOLV EMOTHOVIKODG VOHODS, Opld
Kat Iapadoyég, armoTuIIdVoLY Tig ODOXETIOELG HETASD TV peyebav Moo mapovotdfovTal oto
IPAYHATIKO IPOPANPA KA, YeEVIKOTePA, IPOoeTOpdlooy 1) embempovv ta vrolourd otddid.
Evtog g ovrtottag Egappoopévn Mnyavikr) (Engineering) 8a mpémet va anotonoBoov ot
IIPOOLAYPAPEG YA TIG PIXAVIKEG KA PN AVONOYIKEG TIPOTELVOHEVEG ADOELG TOL TIPOPATIaTOg
mov éyet telei mpog emilvorn). Teéhog, 1 ovtotta Texvoloyia (Technology) xataoxkevadet xat
mapéxet epyaiela Opdaorn mov epappoloov oe  ovykekpipéveg Avoelg. O kOKAOG
emavalapPavetat Kat Kade Qopd HOP@OIOIoLVTAL VEEG eIEKTAOELS, OPdoelg Kat AVoelg pe
Bdon) ta nponyovpeva otddia emilvong tov npoPArpatos.

Jupnepdopata - Kateubuvon PHEAAOVTIKWY £pYACIWY

[Tépav g emxaiponoupévyg apbpoypagiag Kat g emoKomong tov Béparog eotidaoape
oe onpela ota oroia ot Tpéyovoeg 00 yileg O18aoKaliag yia Tov eKIadedTIKO KATd Tr) YVOHN
Hag mapovotalel Kevd. ZOYKEKPPEVA I OLDVOAIKI) ewova yia v pebodoloyia STEM
ouvr)0wg Iapovotadetal XoPig TIg OXETIKEG AVAPOPEG OTNV 10TOPLd TOL ADTIKOD MOATIOPOD.
H eotiaon vyivetat oto mpoPAnpa mov €xoope mpog emilvor. Ilpoomabroape va
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AIIOTLII®OOVHE PEPOG TOV OTASIOV KAl VA OLVOELOOLHE TV 10TOPld T®V EMOTHOVIKOV
avakaldyeov pe ) Swaokaiia STEM. Xepig va amoxletovpe egaipéoetg, amd to oOVOAO
TOV dpOp®v mov £xovpe vLIIOW! pag Aeiret T0 eVVOlOAOYIKO TACiO0 Kat 1) SIEMOTHOVIKT)
npoogyylon. Ilpoonabrioape va amokataotrioovpe avtd To onpelo, vmootnpifovrag T
ODOXETION TV TEOOAP®V EMOTNHOVIKOV OVIOT|T®V IOV ovyKpotovv to STEM. Amo v
apbpoypagia amovoldlovv evieAdg MPOTAOELS Yia TANPOPOPLAKA epydaleia vITOoTHPENg
1oL pabnparog. X@pig va aroot@Iodpe TG TeXVIKEG SOVATOTITEG TG EMOXTG PLAG IPOoTelvape
oe Ipwto otadio, podpioeig dSradiktoakr)g ovvepyatikng pabnong (APovpng k. al., 2009) oo
npoortikd Oa vmoompifoov 1) GOpN O £VOG DIIOOTPIKTIKOD MANPOPOPLAKOD CLOTHHATOS
yia ) 6daoxkaAia STEM.

Avagopég

Arp, R., Smith, B., & Spear, A. D. (2015). Building ontologies with basic formal ontology. MIT Press.
Retrieved 5 December 2016 from: https://mitpress.mit.edu/books/building-ontologies-basic-
formal-ontology

Allen, R. B. (2016). From Ontology to Structured Applied Epistemology. arXiv preprint arXiv:1610.07241.

Bacon, F. (1857). The Works of Francis Bacon. Ed. J. Spedding, R. L. Ellis, and D. D. Heath. 14
vols. London: Longman and Co., et al, 74(6), 92.

Bacon, F. Jardine L. & Silverthorne, M. (2000). Francis Bacon: the new organon. Cambridge University
Press.

Bailey, M. (2016). Aristotle, Vision, and Communicable Change. Auslegung: a journal of philosophy,
Volume 31, Number 1 (Fall 2015). URL Retrieved 13 December 2016 from:
http:/ /hdl.handle.net/1808 /20551

Brown, A. L. (1994). The advancement of learning. Educational researcher, 23(8), 4-12.

Cohen, H. F. (2010). How modern science came into the world: Four civilizations, one 17th-century
breakthrough (p. 832). Amsterdam University Press.

Gonzalez, H. B., & Kuenzi, J. J. (2012, August). Science, technology, engineering, and mathematics
(STEM) education: A primer. Congressional Research Service, Library of Congress.

Garcia, J. M. R. (2001). Scientia Potestas Est-Knowledge is Power: Francis Bacon to Michel
Foucault. Neohelicon, 28(1), 109-121.

Maviglia, D. (2016). The Main Principles of Modern Pedagogy in'Didactica Magna'of John Amos
Comenius. Creative Approaches to Research, 9(1), 57.

Morrison, ]. (2006). Attributes of STEM education: The student, the school, the classroom. TIES (Teaching
Institute for Excellence in STEM). Page 1-7

Narum, ]. (2008). Promising practices in undergraduate STEM education. In Commissioned paper
presented at NRC workshop on Evidence on Selected Promising Practices in Undergraduate Science,
Technology, Engineering, and Mathematics (STEM) Education. Washington, DC.

CBE —Life Sciences Education Vol. 8, 157-161, Fall 2009. Retrieved 10 December 2016 from
www?7.nationalacademies.org/bose/PP_Narum_WhitePaper.html.

Reble, A. (1999). Geschichte der Pidagogik-Dokumentationsband (Vol. 2). Klett-Cotta.

Rossi, P. (2013). Francis Bacon: from magic to science (Vol. 26). Routledge.

Smith, B. (2015). Basic Formal Ontology 2.0: Specification and user’s guide. Retrieved 14 December 2016
from: https:/ / github.com/BFO-ontology/BFO/raw/master/docs/ bfo2-reference/BFO2-
Reference.pdf (Accessed 2015-12-10).

Spedding, J. Ellis, R. L. & Heath, D. D. (eds.) (2011). The Works of Francis Bacon. Cambridge
University Press.Watson, A. D. & Watson, G. H. (2013). Transitioning STEM to STEAM:
Reformation of engineering education. Journal for Quality & Participation, 36(3), 1-4.

Whitney, C. (1989). Francis Bacon's Instauratio: Dominion of and over humanity. Journal of the History of
Ideas, 50(3), 371-390.

Williams, J. (2011). STEM education: Proceed with caution. Design and Technology Education: An
International  Journal, 16(1).




"Evtagn kat Xprion twv TIME otnv Eknaideutiki Aladikacia 1003

APovpng, N. Kapaytavvidng, X. Kopng B. I. (empédewa) (2009). Zvvepyatiky teyvodoyia: Zootiuara xai
Hovtéda ovvepyaoiag yia epyaocia, uadnon, KkowoTHTeG MPAKTIKNG kar Onuiovpyia yvwong. Abnva:
KAedapiOpog.

Woxapng 2., (2017). «YnoAoytotikr) oxéyn) & napadetypata pe 1o Easy Java Simulations». Avaxoiveon
oe nuepida mov ovvolopyavwbnke and to ITEK Ileipaid, myv AZITIAITE & wm A/von B'Opag
Exi/ ong Iewpad, pe 6épa «Science Technology Engineering & Mathematics (STEM)». H nuepida
npaypatonot)onke to Zappfarto 11 Pefpovapiov 2017 oto Apgidéatpo g lovideiov oxoArg otov
IMewpaa.


http://www.tcpdf.org

