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«Yrev0ovn AfAmwon pn AoyoKAON S KAl avaAnyg TPOcOTIKNS Ev0VVINS»

Me Anpn entyvoon TOV GUVETEIDY TOV VOUOL TTEPT TVELUATIKOV SIKOIOUATOV, Kol
YVoPIlovTag TIC GUVETEIEG TNG AOYOKAOTNG, SNAMVE VIELOLVO KUl EVOTOYPAP®S OTL 1|
napovca epyacia pe titho «STEM Teyvoroyieg ko Exmaidevtiky Poumotikny otnv
Edwn Ayoyn» amoteiel mpoidv ovoTnpl TPOCOTIKNG ePYOciag Kol OAEC Ol NYEC
amo TIG Omoleg ypnoluonoinca dedopéva, 106G, PPAGCELS, TPOTdoelg | Aéelg, eite
emoKpPPOC (6T VAGPYOVY GTO TPMTOTVTO 1| UETAPPUCUEVEG) EITE UE TAPAPPAOT),
Exouv dNAwBel KOTAAANAQ KOl EVOIAKPITE, GTO KEIUEVO UE TNV KATOAANAN TOPATOUTN
KO 1 GYETIKT avaQopd TEPIAAUPAVETOL GTO TUNUO TOV BIBMOYPUPIKOV AVUPOPDV UE
T PN TEPLYPOPT. AVOAQUPAVED TANP®C, GTOUIKA KOl TPOSMMIKE, OAEC TIC VOUIKEC
K0l OLOIKNTIKEG GUVETEIEG TTOL SUVOLTAL VO TPOKVYOLV GTNV TEPINTOGCT KUTA TNV OToia
amoderyOel, Olaypovikd, OTL M epyacio oVTH 1 TUNUA TNG OV OV aVNKEL O10TL vt

TPOIOV AOYOKAOTNG.

H AHAOYZA

Achévoyrov Kaaionn

26/5/2021
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Hepidqyn

H cvykekpyévn epyacia avagépetor otig STEM Teyvoroyleg ko oty Exnaidevtiky
Poumotiky, KabBdO¢ Kol 6TOV TPOTO TOV ALTOL Ol TOUEIG EMOPOVY GTO, GTOUA UE E101KEG
avayKkes. AVOAVTIKOTEPQ, 1] EKTOLOEVTIKT] POUTOTIKY| £IVOIL APKETE SNUOVTIKY TOGO YU
TOVG MOONTEG TUMIKNG OVATTLENC OGO KOl Y10, TOVG HOONTEG UN TUTIKNG ovamTuéng,
SNUIOLPYDOVTOG KIVITPA Y10 LABNGN Kot avEAVOVTaG T BETIKY TOVG OVTUTOKPLOT| OTIC
emotnuec. A&loonuelnto eival OtL ue ™ ¥pnon S POUTOTIKNG Tpooceyyiletor
Aeyouevn eknaidevon STEM otnyv omoio 1 udOnomn enituyyavetol Ue OIETIGTOVIKO
tpomo. Emmiéov, 1 ekmaidevon STEM cuvoéetor pe v YOAOYISTIKN ZKEWYM, 1
omoia yapaxtmpiletor amapaitnm o6eédomta yio Vv eniAveon mpoPAnudrtev. v
gpyacio Tapovctdlovial Ol EPELVEG OV TPAYUOTOTOMONKAY GTNV YEVIKY OAAG KOl
oV &Ik oywyn VIoypauuilovtag TIC EMATOGES TOL E£YEL 1 YPNON TOV
TEYVOAOYIOV  OTOLG  MHobNTéC.  Xuvolkd, mpoyuatomoleiton  pio  S1e€odikn
B1PA0Ypa@IKn avaCKOTN G Y10, VO UTOPEGEL VO, SIEVKPIVIGTEL aKPBDC 1 GLVOYT KOl O
POAOC TOV EVVOLDV TNG POUTTOTIKNG, TG ekmaidevong STEM kat tng vaoAoyIGTIKNG

oKEYNC TNV eKTTaidevoT).

Aglarg — Khedwa: Exmaidevtikn Poumotikn, Ymoloyiotiky Xxéym, Exmoaidevon
STEM, Eidin Ayoyn
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Abstract

This paper addresses STEM Technologies and Educational Robotics, as well as how
these areas affect people with disabilities. More specifically, educational robotics is
quite important for both students of formal development and students of non-formal
development, creating incentives for learning and increasing their positive response to
science. It is noteworthy that the use of robotics approaches the so-called STEM
education in which learning is achieved in an interdisciplinary way. In addition,
STEM training is linked to Computational Thinking, which is a necessary problem-
solving skill. The paper presents the research carried out in general and special
education, emphasizing the effects that the use of technologies has on students.
Overall, a thorough literature review is conducted to clarify precisely the coherence
and role of the concepts of robotics, STEM training and computational thinking in

education.

Keywords: Educational Robotics, Computational Thinking, STEM Training, Special

Education
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Evyaprotieg

"Exovtag TAEOV OAOKANPAOGEL T SUWTA®UOTIKY LoV epyacia, Oa Oela Vo EVXOPIoTHOW®
Oepud Tov emPAémovia kabnynt) upov, Tov K. Zuyovpn Nwoioo, Yoo NV
EUMIGTOGUVY, TV LLOGTNPIEDN, TNV KABOONYNOT|, TOV ¥POVO TTOV LoV APIEPMGE, KAONDC
KOl Yo TNV QPLoT GLVEPYACio TOL eiyoue Kad' OAn TN O1dpKeEW EKTOVNONG TNG
EPYACIOG HOL OAAG Kot TOL peTomTLYlokoD pov. Emiong, Oa nfeka vo vyopiotnom
TOV K. Eevikn ATocTOAN, 010TL LoL mapeiye TOADTIUN KaBOOT YN G, EUTIGTOCUVY KOl
Bonbela 6T1g GLGKOMEC TOL GLVAVINGO Kol NTAV TTAvTa TPOOLUOC va, ue Pondnoet.
Télog, ogelim va evyapIeTIG® ToV K. AadUAIdPT AVIOVIO Y10, T CUVEPYAGIN TOL
elya pali tov. Tovg evyaplotd amd To fABN TS Yuyng HoL Kol VIMB® 1d1aitepn Tiun
OV &lyo. TNV evKapia, va cuvepyaotd Mall TOLUG KOl VO UOL TPOGPEPOLV TIC

TOADTIUES YVADGELS TOVG,.

Téhog, Bo MO va evyaplotom, PEPata, TNV OKOYEVELD HOL, KAOMG Kol OAOLG
gkelvoug mov &yovv 1dwaitepn Béom ot (on pov kot ue fondnoay va, OAOKANPOG® TO

UETORTUYOKO OV UE EMLTUYIA.
Y0 EVYOPIoT,
Achévoyrov Kaaiionn

Edwn Toudaywmydg
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Ewayoyn

21y 1otopio TG avOpdOTIVNG e£EMENC KOl TG KOWVMVIKNG aVATTUENG, Ol GvOp®TOL,
Sdwbétoviag dcOnTiKY okéyrn, Euobav Vo YPNCIUOTO0LV Kol Vo QTIAYXVOLV
VIOAOYIOTIKG, epyoieio. H eppdvion kot 1 KovoTopio TmV VTOAOYISTIKOV EPYUAEinY
e€aptdtal amd TV ovOpOTIVY GKEYN Kol TPOTOPOVAIL Kol TALTOYPOVE 1) AvOpOTIVY
okéyn emmpedletal amd To VIOAOYISTIKG epyoieia. Avtd umopovv vo, aArdEovy 1o
TpdoOTO NG ovOphmvng Kowmviag, moapovoldloviog véeg puebodovg  yo
EMOTNUOVIKY] €pELVO, KOl Y TNV emiAvon mpoPfAnudtev Kol mpombdviag v
avOpOTIVN oKkEYN 6€ VYNAOTEPO eminedo. O cLVILAGUOC TG OVOPOTIVIG GKEYMG KOl
TOV VTOAOYIGTAV YEVVA U0, GEIPA EMTEVYUATOV Kot BETEL TA BePEMA TG EMGTNUNG

(Zhang & Zou, 2009).

O1 Teyvoroyieg ITAnpogopiag kot Enkowveviov (TIIE) ko 1 udbnon pe mv ypnon
QUTOV £YOVV GLYKEVIPMOGEL TO EVOLUPEPOV TOAADV ETMCTNUDV HE OKOTO VA
TPOWONGOLY TNV EKTAIOELOT KAl VO TNV KOTUGTHCOLVV TEPICCOTEPO TPOGITH] GTOLS
nabntéc. Zopemva, Aomdy, pe Toug emteTiuoves, N aétomoinon tov TIIE umopel va
Bonbnoet ot puabnolokn Sodikacio TOGO Yo TNV TUTIKY EKTaidevoT 66O KOl 6TV
101k aywyn. Emiong, ot épevveg éxouvv oeilel 0T 1 KaTdAANAN ¥p1on TV epyarEinY
tov TIE &yetl Betikd amotehéouoTo 6TO HoONG10KO KOUUATL, TNV EUTAOKY KUl GTIV
avémtuén tov ociomtov (Aslanoglou, Papazoglou, & Karagiannidis, 2018;
IMondloyrov & Kapayiavviong, 2019). Avtég o1 6££10tnTEC TOL AVATTOGGOVTOL Eival
ol Aeydueveg 6efomreg tov 21°° aidva Ko €ivol 0 WNQLOKOS YPOUUATIGUOS, M
KPITIKN okéymn, M emiAvon TpofAnudTov, 1 cLVEPYUGSIO, Kol 1 ONUOVPYIKOTNTO

(Chalkiadaki, 2018).

Y7rdpyet kot cupeomvio 6Tt 1o pOUTOT KOl O SPAGTNPLOTNTES POUTOTIKNG UITOPOLV
Vo amoTeAEcOVY Eva, TOADTIHO epyaAeio otn ddacKaAia kot Ty udonon (Di Battista,
Pivetti, Moro, & Menegatti, 2020). H emomuovikny Piproypaeio mepriapfavet
S1popec UEAETEC TOL OVOPEPOLY TNV OMOTEAECUATIKOTNTO, KOl TA OQPEAN TG
Exnondevtikng Poumotikng ot dwdikacio. pdbnon 1660 TV HaONTOV TUTIKNG
avamTLENG 060 KOl TOV HOONTOV UE E101KEG eKTodeLTIKES avaykes (Aslanoglou,
Papazoglou, & Karagiannidis, 2018; Kokkwog ©. , Mokoa, Eevikng &
IMonaoctepyiov, 2018; TMomdloyrov & Kopayiavviong 2019; Di Battista, Pivetti,
Moro, & Menegatti, 2020).
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Etvor onuovtikdé vo  emonuoaviel 0Tt 1 eKMOIOELTIKY POUTOTIKY &lvar &va
UETAGYNUOTIOTIKO EPYOAEIO TTOL GTOYEVEL GTNV EKUABN G, TNV VITOAOYISTIKY] OKEYT,
TNV KOOIKOTOINOT| KOl TN UNYAVIKY, TOL OAO KOl TEPIGGOTEPO BEMPOVVTUL MO KPIGLAL
ocvotatikd ¢ pabnong STEM (Science, Technology, Engineering, Mathematics)
omv ekmaidevon (Kokkivog 0. , Mdka, Eevixkng, & Iamaoctepyiov, 2018). H avaykn
eMITEVENG TV O00KTIKMOV GTOY®V, 1 PEATIGTONOINGT) TOL YVOGTIKOD OMOTEAEGUOTOC
Kol M ovAmTLuén oNUOVTIKOV Kol ¥PNCIU®V 0E10TNTOV TOV HobNTOV 00MyNce ot
YPNON KOTAAMA®Y pyoieimv AOYIoUIKOU OAAL Kol VAIKOV 6€ OAEG TIG Pabuideg ¢
eknaidevong (Xatnmamadonoviog, Aovkdrog, & Mrekecimwtng, 2016). Xe oyéon ue
ta gpyareia tov Teyvoroyidv ITanpogopikng ko Emkowvovidv (TTIE) mov &xovv
oyeolaotel yo. va vrootnpilovv TN pabnoiloky Oladikacio, OT®MG Yo TaPdostyua
006VEC PG, VTOAOYIGTES, OLUOPUCTIKOL TTIVOKEG KOl GAAL, 1] EKTOOEVTIKY POUTOTIKN
TPOCPEPEL LA 1IGYVPN GLVOICONUATIKY SEGHEVOT XAPT TN ONovpyic, TOL PouUTdT
Kol axkopa otvel T dvvartomTa avamTuéng OeC10TT®V OUOSIKNG EpyOciog Kol
EMKOWVMVIAG, 10T 01 HABNTEC GLYVA PLOVOLY TNV AVAYKT GLUVEPYAGIONG UE GAAOLG UE
oKOTd TNV eXAVOT TOV SPAGTNPLOTNTHOV POUTOTIKNG TOL EXOLV avatedel otV opdada

(Eguchi A. | 2015; Di Battista, Pivetti, Moro, & Menegatti, 2020).

H ypnon ¢ Exmodevtiknig Poumotikng omv tdén upmopel vo elvar 10taitepa
KATGAANAN Yoo T Snuovpyia TV cLVENKOV Y10 £vo, pabnclakd TepiBaAiov mov va.
OVTOTOKPIVETOL OTIC LOVODIKES avdykeg OAmV TV uadnT®v. Ot EKTUI0EVTIKOL E101KNC
ayOYNG Y10 VO TETOYOVY TNV GUUTEPTANYM TGV UaONTOV e EOIKEC AVAYKEG LTOPOLV
va evtdEouy o1 0100.6KOAO TOVG TV TEYVOAOYIN Y10 VAL YIVEL 1] LABNGN TEPIGGOTEPO
OLGIUOTIKY] Kol S1aokKeSUOTIKY. To EKTAOEVTIKG POUTOTIKG TAKETO, vl TPOSPAGIUX
oTNV ayopd, yeyovog mov Oivel TN OuvaTOTNTO OTOLC EOIKOVE TOUOUY®YOUS V.
emAeEouv 10 KoTdAAN Ao pourdt avdroya pe v avamnpio (Di Battista, Pivetti, Moro,

& Menegatti, 2020).

Ewwortepa, m oalomoinon ¢ Exmadsvtikng Poumotikng mpowmBel moukiieg
de&1otreg mov oyetilovrar pe to STEM (Science, Technology, Engineering and
Mathematics). Mia omd TIC eKTAUIOEVTIKEG TPOONTIKES Yoo TNV ekmaidevon STEM
repthapPdvel v mpoforr) Tov Eexymplotdv KAGO®V NG EMGTNUNG, TNG TEXVOLOYIAS,
NG UNYOVIKNG KOl TOV UOBNUOTIKOV ©¢ pio evotnta. AKOUn Kol GE qULTNV TNV
TEPIMTOON, O OpOC «UovAdw» TpEmel vo, emelepyaotel Kot va, 60000V amoVINGELS

OYETIKA UE TN HOPQN EUTAOKNG OOPOPETIKMOV ETICTNUOAOYIDV KOl TO €100¢ TV
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EMOTNUOVIKOV KOl UNYOVIKOV TPOKTIKOV 7OV TPEmel vo. epmiakovy (Psycharis,
Kalovrektis, & Xenakis, 2020). Tavtoypova, apyioe va avoartdocoetal 1o physical
computing ®¢ TPOEKTOOT TNG emotnuoroyiog tov STEM Adywm tng ovdykng
TPOGOUOIMGNG YNPOKDY OVTIKEIUEVOV LE OVTIKEIPHEVA TOL TPAYHATIKOD KOGHOL

(Schulz & Pinkwart, 2015).

Axoun, vrapyel avéavouevn ovvaivesn OTL 1) VTOAOYISTIKY] OKEWN TPEMEL VA
ocuumeptneOel otV ekmtaidevon ¢ évag amd tovg toueic tov STEM. ‘Eva and 1o
KOPIOL ETYEPNUATO, YU CQUTHV TNV EVOOUATOGCN &ival OTL 1| LTOAOYIOTIKY] OKEYM
umopet vo, fondnoet Tovg pabnTég va, udbovy TM¢ Vo, GKEPTOVTAL LEG® U1 OOUNUEVOY
TPOPANUATOV, VO EPUNVELOLY OEOOUEVE KOL VO, ETIKOWVMVOUY YPTGILOTOIOVTOS
vroroylotéC (Snodgrass, Israel, & Reese, 2016). Av ka1 0gv vmbpyel evpeio
oLUVOIVEST] OYETIKG, pe TNV oporoyia, 1M vmoroyiotiky, okéym (CT) yevikd
YPNOILOTOIEITOL Y10 VO TTEPIYPAYEL TO PACUN TGV VTOAOYICTIKOV EUTEIPIDOV TOV
neplhapuPdvooy v emidvon mpoPAnudtov, 10 oxedlcud CLOTNUATOV Kol TNV
eevpeon Avcewv pe TN okéyn UE LROAOYIOTIKOVC Tpdmovg (Wing J. M.,
Computational Thinking, 2006). Xyetikd pe v €01K ay®yn, N TAEOVOTNTA TOV
uobntov pe avoammpio gival oe B&on vo aoyoAn0obV e TOV LTOAOYIGUO KOl TNV
VTOAOYIOTIKY] GKEWYT HE KATAAANAEC LROOSTNPIEEIS KOl TPOSPAGIUES TEXVOAOYIEC

(Snodgrass, Israel, & Reese, 2016).

Y10 onueio ovtd Kpiveral oKOTIPO v yivel pio chvioun ovaeopd otn doun g
TopoLGOC emoTNUOVIKNG epyaciag. H ocvykekpiuévn epyocia dwaxpivetar oe 600
BepnTikd UéPM, TO TPDOTO oTO omoio yivetar mepypagn oty Exmoidevtikm
Poumotikn, mv Ymoroyiotikny Zkéym kot 10 STEM kai 1o dgvtepo uépog to omoio
AVOPEPETOL OTNV E0IKN ay®yn Kol €EeTAlEl TOUG TOUEIG TOL TPMTOL UEPOVG WE

aVTIKTUTIO GTNV E101KT aymyN.

Mo ovuykekpyéva, ©TO0 TPAOTO KEPAANIO YIVETOL OVOAVTIKY] TEPLYPOUPN, NG
EKTOLOEVTIKNG POUTOTIKNG, OVOPEPOVTAG AETTOUEPMG T, EPYOAEID QUTNG KAOMOE Kot
TNV £VVOLl0, TOV ETOIKOSOUIGHOD TTOV 0T evTdooetal. EmmALoy, 6TO GUYKEKPIUEVO
KEPAAOIO TEPLYPAPOVTIUL EPEVVEC OV EYOLV YPTGLUOMOMGEL TN POUTOTIKY GTNV
eKTa10EVTIKT dodikacia, v Tavtdypove Ogv Agimel kol M avdAivor tov physical

computing.
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270 0e0TEPO KEPAANIO TEPLYPAPETAL 1) EVVOLO, TN VIOAOYICTIKNG GKEYNS KABMOC Kol
OMOL Ol OPIGUOL YU aUTNV, EVA TOPAAANAL OVOPEPETAL T EVVOLOL TNG VITOAOYIGTIKTG
EMOTAUNG Kol TOS avt oVUPdAAel oty exkmaidevon. Ducikd, Oev Agimer kol M
avapopd otV aloAdYN oY NG VIOAOYISTIKNG OKEYNG, TO, OPEAT KOl KATOIEC EPEVVEC
IOV £YOLV TTPUYUATOTOMOEL oTNV ekmaidevor pe okomd TNV ovdmtuén avutng 6Tovg

noOnTEC.

‘Ocov apopd to TPiTo KePdAalo, avarvetar 1 ekmaidevon STEM kdvoviag avagpopd
OTOV OAQUPNTIGUO, TNV EMIGTNUOAOYIO Kl OTI TPOSEYYIGEIS. XE AUTO TO KEPHANLO
avaAveTo axopa mo deéodwkd to physical computing 1o omoio eotidlel oV
avAmTLEN TOV YOPIKOV KOl TOV YVOCSTIKOV SEEIOTHTOV. XNUOVTIKY VTOEVOTNTO TOV
kepaiaiov etvor M Aeyduevn pnyovikn pdabnon (machine learning), m omoio To

TerevTaio xpovia, kevipilel OAO Kol TEPIGGOTEPO TO EPELVITIKO EVOLAPEPOV.

210 delTepo UEPOC NG EPYACING YIVETAL OVOAVTIKY) TEPLYPOPT) OTNV E101KT Oy®YT Kol
010 e ovth cvuPdirel oty Teyxvoroyia ITinpogopiiv ko Emkowvoviov (TTIE)
KOl 7O GLYKEKPIUEVA, TG OAOL O1 TOUEIC TOLE TPMOTOL PEPOLE PonBdve TOLE AONTEC
ue edikég avaykeg. H edwn ayoyn etvar évo guplhd @acuo SUGKOM®MY 7OV
avTWETOTICOVY o1 uadntéc. Xe aut v epyacio yivetal avoeopd otic Madnolakég
Avckorieg, otov Avticpud kot ot Awonacn Eliewppotikng Ilpocoyng —

Yrepkuvmrtcomta (AEITY).

Télog, vdpyel 1 KATOANKTIKY] EVOTNTO, 6TV 0ol TovilovTal To, GUUTEPUGLOTA TOL
e€nyonoav amd Vv avackomnon ¢ PiProypagiag, evd TowTOXPOVO YiveTOL
mpoonabeln. vo. avadelybel M ovvelspopd avtng TG epyociog Kabh¢ Kol va
ocu{nmBobLV o1 TEPLoPIoHOL TOV TOPOLSIAlovY OAeG o1 Epevveg. Ducikd dev Aeimovv
KOl Ol HEAAOVTIKEC TPOEKTAUGELS, 10€EC 7OV TPOTEIVOVTOL Y10 VEEC EPEVLVEC TIO

otoyevoueveg otig STEM teyvoloyieg yio v evioyvon ¢ E01KNG aymYNG.
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Meg0odoroyia TG spyaciog

H rmopovoa dumhopatikn epyacio £yl ¢ 61dY0 Vo, TAPOLGLALEL HEYOAO UEPOS TG
BPpAoypagiag mov oyetileton pe TNV EKTAIOEVTIKY] POUTOTIKT, TNV VTOAOYISTIKN
oK&YN Kot emteTun, Vv exmaidevon STEM kabmg kol g autol ot TOUElG umopobv
VO EMNPEACOLY TNV EKTaidevon HobnTOv pe €0kéc ovhykeg. H  avoiutiky
emokommon g PProypoeiog oToxebel 6TV KATUOKELN €VOG OAOKANP®UEVOL
nabnoilaxold vedPabpov Yo vo UITopEGEL va, ONovpynOel o OAOKANP®UEV EIKOVA
TOGO Y10 TOUG GLYKEKPIUEVOLE TOUEIC 060 KAl Y10 TNV EVIGKLON TG EOIKNG AYOYNG.
Eriong, eivat apketd onuovtikd péoa omd avtyv v BiAoypagikn avackdanen va
EVIOMIOTOVV TO HOONGCOKE KOl TO EPELVNTIKA KEVE, TPOKEUEVOL Ol EPEVLVNTEC VO
EGTIAOOLY GTIG UOLVOUIEG TTOV £YEL ALTOC O EPELVITIKOG KAADOG Ko £T61 va, avoi&ouv

TOV OPOUO Y10 VEEG EPEVVEC LE VEOLC KO IO CUYKEKPIUEVOLS GTOYOLC.

‘Onmg o€ OAEC TIC EMGTNUOVIKEG UEAETEG, £TCL KOl GE QUTHV TOPATIOETOL 1] AMIOTA UE TIC
BPpAoypagucec avagopés. ‘Ohec avtéc ot PIPMOYPAPIKES AVOPOPES TTOV VIAPYOLV
EYOUV avapepBel ¢ TOPATOUTEG LECH, GE OMOLOONTOTE OMUEIO TOL KEWEVOL. XN
GUYKEKPIUEVT epYacia EMAEYTNKE VA YivEL 1| TAPEOEST] TOV AVOPOPOV UE BAGT TOVG
CULYKEKPIUEVOLG Kavovee mov zpoteivovtol oto  Apepikavikd Eyyepidio ¢
Yoyoroyikng ‘Evoong, 10 yvootd g APA style. H emthoyn tov GLYKEKPIUEVOL
EYYXEPLOTOV €yve OLOTL GE TUPOUOIEG EPEVVEC TIC TEPICCOTEPEG POPEC Ol EPELVITEC
YPNOILOTOOVV CUTT T HOPPT| TOV ava@op®v. ‘Oreg ot BIBAOYPAPIKES avaPOPES TTOV
EYOLV ypNoomomOel etvat Kupimg TPOGPATEG, ONAAOT AVAPEPOVTAL GTNV TEAELTAIN
dexaetio. BéBato, oe opropéva onueia £xouvv ¥pnoYLOTOOEl Kot 10 TOMEC OVAPOPES
S10TL aLTA T oMUElD avaPEPOVTAL GE SEdOUEVE TTOL Exouy e€ayBel kat Ogv etvarl Vo
UEAETY, OmmC Y10 ToPAdElyHo O OPISUOC TNG VMOAOYISTIKNG OKEYNG TOL EXEl
katoyvpwbel amd v Wing. EmmAéov, opiouévn ond ™ Piploypagia mov
YPNOILOTOMONKE APONKE Ao TO O1001KTLO KOl TO GUYKEKPIUEVA OO TOV LEAETNTY|
¢ google. ®voKd ypnolworomOnKay Kot PiAic Kol KATOEG amd TIC CNUEIDGELS

oo TO LOOMLOTO TOV HETARTUYIOKOU TPOYPAUUOTOS.

IMa ) suyypaen avTng TS OITAMUATIKNG epyaciag eENyONcay OpIGUEVES EPEVVITIKEG
VIoBEcELS o1 omoieg avarvovtol 61e£0dikd oTa aVTIGTOYYN KEPAAOIN KOl TPOSTUOOUV

va, amovtnfoiv.
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e Mmopel n Exmadevtikn Poumotikny va Ponbncer oty aviamtvén tov
dekomtav tov 2177 adva;

e 'Eyxetr ) dvvatdmra 1 Exrnodesvutiky) Poumotikn va, fondnoet tov pabntég pe
nabnoilakég duokorieg, AEITY kat avticud;

e Xe mowo Pabud pmopel va, avamtuydel N YIOAOYISTIKY ZKEYT GTOUG TUTIKNG
KOl U TUTIKNG ovamTuéng;

e To STEM emiopd Oetikd oty ekmaidevon;

e Mze mowov Tpdmo to physical computing kot 1 UNYaViKn UEONOT GLVEIGCPEPOLY

oTNV eknaidevon);
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1. Exmodsvtiki Popmotikn

1.1 T eivar Exrowdsvtikn Popmotikn

H Popmotikn ival o KAGS0G TOV GUTOUOTIGUOV TOL AGYOAEITOL LUE TN AEtTOLPYIQ, TV
KOTOOKEVT] KOl TOV TPOYPOUUATICUO €VO¢ poumdt. Avt cuvovdlel otoryeio g
TEYVNTAG VONUOSUHVNG, TNG OVATTLENG TOL AOYICUIKOD KOl TNG MEAETNG TNG
avBporivng cvumeprpopdg (Siciliano, Sciavicco, Villani, & Oriolo, 2010). Q¢ poundrt
opifetar pio unyovn Tov etvat Kavn vor QEPEL €1¢ TEPAG U1 GEIPE omd EVEPYEIEC UE
TPOmO auToOHaTO. Mmopel va kafodnyeital amd pio eEMTEPIKN Unyovn M va v
neplhapPdvel. AKOUN, TO POUTOT UTOPEl Vo elval KOTAGKEVOOUEVO HE avOpOTIVI

Hope, SUMS Ympic avtd va eival arapaitnto (ITEKall, 2010).

H Exnoidevtiky Poumotikn (EP) Oewpeitonr Kopudrtt opketd onUoviiKd TV
Teyvoroyiov ITAnpogopikng kot Emkowveoviov (TIIE) oy eknaidevon (Kokkivog,
Moxka, Eevikng, & Ioamaoctepyiov, 2018). Avtr amoterel éva epyoieio 61daoKaAlog
Kol pabnong Kot pdAota 1oyupd, 10 omoio el Toug HabNTEG 6TV EQUPUOYN TV
10edV  TOLVC HE TPOUKTIKO TPOMO GULVOETOVTOG IO UNYOVIKY] ovidTTe Kot
KaTteLOHVOVTOC TV UE £€va, €DKOAO, ELYPNOTO Kol KATOVONTO TPOYPOUUNTICTIKO
nepiPdrrov (Alimisis, 2009). H poumotikn omoteAel puo S1o08euatikn opoctnploTnTa,
dott Paocileton ommv Emiomun, v IIAnpogopikn, v Teyvoroyia xor To
Mobnuotikd kot mapovctdlel Oetikd omoteAéopoTa 68 OAEC TIG EKTOLOEVTIKEC
Babuideg (Rogers & Portsmore, 2004). Kotd v teAgvtaio OeKOETIO 1] EKTOIOELTIKN
POUTTOTIKY] &XEl KEVIPIGEL TO &VOOPEPOV TOGO TMOV EPELINTAOV OGO KUl TOV
EKTALOEVTIKOV MG &V ONUOVTIKO O100KTIKO epyoAieio 1o omolo vmoompilel
uaonon kol avarTOGGEL TIC KOWMOVIKO-YVOOTIKEG 0e&10tnTeg Tov pobntov (Alimisis
D., 2013). H exrmoidevtikn poumotiky Bempeitonr og 10 povo epyaieio uddbnong, 1o
OMOl0 TPOGPEPEL TPUKTIKEG OPACTNPLOTNTEG OLUOKEDOONG KAVOVTOG TO HaONG1oKS
TEPIPEAAOV EAKVLGTIKG KOl UV TPOPOOOTOVIAS TO EVOLUPEPOV KAl TNV TEPLEPYELD,
tov uadntov (Eguchi, 2010; Kokkivog, Moka, Eevdxne, & INoamaoctepyiov, 2018).
Eriong, avtn ciodyston oe moAAd mepiBdAiovia ndbnong g epyaieio 010a0KaAlNG
Kol pabnong kot Bondd tovg pabntég oty avdmtuén SeSlotTmv VYNAOD ENTEOOV,
otn  ONUIoLPYIDL TOAAOTADV — OVOTOPACTACE®MY  KATOVONGNG TOV  YVOGTIKOD

QVTIKEEVOD, OTNV EMKOIVOVIN KOl GLUVEPYOGSTO UETAED TOV UAONTOV Kol TEAOG OTN|
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BeAitioon kol avamTuén ¢ udbnong, emivovrag cOvOeTo owbevTikd TpoPfAinuoTa

(Blanchard, Freiman, & Lirrete-Pitre, 2010; Gura, 2007).

Me TV eKTOIOEVTIKN POUTOTIKY| Ol LOBNTEG UTOPOVY VO, EQAPUOCOVV TIG 10EEC
TOVG, VO, OVAGTOYAGTOVV KOl VO TTOPUTIPT|COVY T UTOTEAEGUATA, TG EPAPUOYNG TOVS
(Druin & Hendler, 2000). H epoppoyn tov 10edv TOLG YiveTtal UE TN ¥PNoN TOL
POUTOT, TO OTOI0 AMOTEAEL EVOL OCNUOVTIKO ETONTIKO PEGO KOl EPYOAEIO LE GKOMO TNV
avamTLén TOV YVOOTIKGOV doudv TV uadntodv. Ot pobntés, TpoyUoTOTOIHVTOG
SpUCTNPLOTNTEG EKTAUOEVTIKNG POUTOTIKNG, EUTAEKOVTOL GE dpacTNPLOTNTES EMIALONC
TPOPANUATOV 7OV amOPPEOLY OO TOV TPAYUATIKO KOopo, eaceariloviag tnv
o1kodounon ¢ yvoong mo anoterespotikd (Turbak & Berg, 2002), eve tovtoypova
evioyvetol kal 1 onuovpywkottéd tovg (Druin & Hendler, 2000). Axoun, pe
YPNON TG EKTAUOEVTIKNG POUTOTIKNG Ol UUONTEC OMOKTOUV KOWMVIKEG 0e&10TNTEC,
aAAG Ko 0e&lomteg oyedoouol kor emkowvmviag (Aslanoglou, Papazoglou, &
Karagiannidis, 2018; Johnson, 2003). Ot 06poacmnpldmteg NG EKTUOEVTIKNG
POUTOTIKNC TPOWOOUY TNV HUBNTOKEVTPIKY pabnomn, dnAadn tn udbnon otnyv omoia o
nabntng el Tov kupiapyo poro kal o 0dokaAoC elval omAMC O1EVKOAVVING NG
uabnonc. Avtd cvpPaivel 61611 ot padntég eotidlovy Yupw omd TV Epeuva Kol TNV
avdAiven evog chivietov TpofAnpatog Tov Tpayuatikov kocuov (Torp & Sage, 2002).
BéPona etvar onuovtikog kol 0 pOAOG TOL TTALYVIOIOD TOV EUTEPLEYEL 1) poumoTiky). To
TOLVIOL 6€ QUTNV TNV TEPITTM®ON OMOTEAEL BETIKO KIVIITPO Y10 TOLC HOBNTEG, KLUPIWC
¢ TpwToPdOuag exnaidevong (Atmatzidou, Markelis, & Demetriadis, 2008).
YUVOMKA, 01 SpacTNPLOTNTES EKTAOEVTIKNG POUTTOTIKNG E TN ¥PNON KOl TOV
TPOYPUUUOTICUO POUTOT KAAMEPYOLV &va, Betikd mepiPdriov udodnong (Dagdilelis,
Sartatzemi, & Kagani, 2005), 1o omolo mapéyst:
o é&vo 10ovikd mepPdAiov mEPAUATIGHOD Kol aval)Tnong T060 amd TOLg
nabntég 660 Kot amd Tov ekmondevTikd (Druin & Hendler, 2000),
O QUECT] aVOTPOPOOOTNGON Y10 TV TTOPEIR ENIAVLGNC TV TTpoPAnudatmy (Alimisis,
2013),
o 1 ovvatomrto eéowkeimong pe ta. véo VAKE Kol TIG Kovolvpleg HeBOdoLE
(Eguchi, 2010),
o 1M duvvatdTTa, avATTLENC GUVOETOV VONTIKOVY OE10TT®V, KPITIKNG OKEYMC,

Kowvovikée oeidmreg ko 0eidmTeg  emKOWMVIOG, GLVEPYUSIag Kol
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kawvotopiog (Johnson, 2003; Avayvootdkng, Mopyetovodxn, & Miyoniiong,
2008),

o v evepyd ovuuetoy] OAwv tov pabntov (Atmatzidou, Markelis, &
Demetriadis, 2008),

O TNV LROGTHPIEN Y1a T SOUCKAAIN PACIKOV O0UDY TPOYPUUUATIGHOV (Pamtng
& Panm, 2014),

o 1M vrooTPién Yo T SdackaAio SlPOPOY YVOCTIKGOV TEdI®V, ONT®MG T
Mobnuatikd, o Ipoypappatiopde, n Texyvoroyia, 1 Pvowm, n Iotopia k.4.
(Aslanoglou, Papazoglou, & Karagiannidis, 2018).

1.2  Iotopiwkn Avadpopn — Osowpnriké YaofaBpo EP

H Exroudevtiky] Popmotik| ékave v euQAVIoT TNG Y10 TPOTN GOPA TN OEKOETIO TOV
1960 otav o Seymour Papert avagépbnke omv avdmtuén vE®V TEXVOAOYIOV Y10
madid (Papert, 1980). O Papert eionysitar m yAdcoa tpoypappationod Logo yo v
avamTuén TN okéyng Kot Tev deSlottov entivong mpofAnudtomv (problem solving
skills) ota moudd (Anuntpiaodng, 2015). H Logo omuovpyeiton to 1967 oand v
ouada towv Feurzeig, Bobrow, Grant, Solomon xot Papert kot o 6tdéy0¢ aqvtg g
YADOOUS  TPOYPOUUOTIGHOD MNTOV 1 KOTUOKELN] €VOC  TPOYPOUUUOTIGTIKOV
TEPPEALOVTOC 6TO 0moio T Tad1d B pmopovy va maiéovv pe AEEELS Kal TPOTAGELS
Kol Tautoypova Ba. ye1pilovial TPoyPUUUATIOTIKG avTiKEipeva, Ommg etvan 1 yeAdva
(Limbos, 1999; Anuntpiédng, 2015). Avtég ot emdamédieg yermveg (ewova 1)
umopovsav  va  mpoypappartiCoviar  pe  m  Ponfein  evdC  EVEOUATOUEVOL
TANKTPOAOYIOL Kol pe avTov Tov Tpdmo Tpowbovoay Ty eknaidevor). Emiong avtég
amevbvvovtal 6e madid PIKPNG NAKiag dnuovpymdvtog v agetnpio Tov Logo-like

neporrdviov (Limbos, 1999).

210 KAoowko epiairov e Logo ta maidid mpoypapupatilovy T cupmeptpopd g
yerdvag (ewova 1) Kol outd €VEPYOTMOIElL GTOVG UOONTEC TIC YVOOTIKEG TOLG
depyooieg yio eufabuveon kol KaTovOoncn TOL YVAOGTIKOV OVTIKEIEVOL OAAL Kol TNV
avamTuén g KavotTag enthvong tpoPfAnudtov (Anuntpiadng, 2015). Zvvenag, ot
nabntéc petofaivouy amd TNV TLTIKY Kot GLVNOIGUEVY eumelpia «pobaive yio va
apoypappotilo (learn to code) oe ekeivn Tov «poypoupatilo yo va pobaivey» (code
to learn) (Resnick M. , 1993). Ot cOYypoveg «yeA®VEC) M| AAMGDS pouTdT, O10T1 EYOVV
TNV HOPPN POUTOT, GUVOEOVTOL UE CIGONTNPEC Kol KIWNTHPEC Kl £TGL £YOLV TNV
KOVOTNTA, VO TPOGOUOIDGOVY GLUTEPIPOPEG KOl VO EKTEAEGOVV €pya. e 101aitepn
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emtuyia. Toavtoypova cuvoLAloVY QLOIKG OVTIKEINEVO KOl OVTIGTOLO, EIKOVIKA

nepPdriovia péca omd To ool EAEYYOVTAL.
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Ewcova 1. TIpoypappatiopog yehovag Logo (Anpntpradng, 2015)

H mpocmdéBeid tov Papert cuveyiomke to 1980 and tov kabnynrn Mitchel Resnick o
omolo¢ eoTitce GTI GUVOEGT OV VIAPYEL UVAUEGH GTOV VTOAOYIGTN UE TO TOyVidl
kot T uédnon (Resnick M. | 1993). H onuovpyio tov mpdtov Tpoidviny
EKTOLOEVTIKNG POUTOTIKNG Yoo oudid Eexivnoov to 1985 ydpn ot cuvepyacia g
etaipiog LEGO pe 1o Media Lab tov MIT. Amoppoto autig TG SLVEPYASIOG NTOV 1
dnuovpyio Tov TP®OTOL ekmandevTikKoy poundt, Tov ‘LEGO TECHIC Control’ 1o
1988. To cuykekpiuévo poundt pe to Interface (O1emapn) pumopel va EAEYYEL KIVITNPEG
Kol ouoBnmpeg péow pag yioooag mpoypappoticpod (LEGO Lines, Logo)
(Koékkwvog, Moka, Eevakng, & Iamactepyiov, 2018). Encura ond pio épevva mov
Seényon oto MIT eugoavioTkay VEX OvVOLYTO. GUGTNUATO CUTOUOTIGUOV TO OTOid
apoypappotilovray pe yAdooa mopduola ¢ Logo kol Nrov otabepd cuvdedeuéva
6TOV VTOAOY1oTH Ko™ AN T O1dpKela TG Acttovpyiag Tovg (Alimisis D. |, 2013). Tnv
0w mepiodo 1 LEGO napovsialel to ‘LEGO Mindstorms Robotic Invention System,
TO 0mO10 TNPE TO Gvoud Tov amd 10 PifAio Tov Papert (Kokkivog, Moka, Eevakng, &
IMoraoctepyiov, 2018). 'Etol, ota gpyactiplo tov MIT e cuvepyacia pe ) Lego
Kataokevdotnke o Tp®dTog kKUPo¢ ‘RCX/NTX’ o omoiog vanpye oto Tpoavapepbey
POUTOT Kol QVTOG TPOYPUUUATICOTOV KOl UTOPOVGE VO, AElTovpyel avtdvoua. Avtd

ywotov emeldn O1Elete €va UIKPOEMEEEPYUOTH) TOV EMETPENE TNV OTOONKELGY TOL
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TPOYPAUUOTOC KL TOV EAEYYO TOV oot TPV Kot TV unyavey (Alimisis D. | 2013).
ApyoTepa, KOTOOKELAOTNKOV KPOTEPEC OULUOKEVEG MOV  Elyav KOl  CUTEG
EVOOUATMOUEVOLS QUGONTIPEG KOl LUKPOETEEEPYOOTEC. AVTEG AMOTEAOVVTAY OO LUKPQ
TOOPAO, UmOAEG, YOvTpeg Kot GAA, To omoio cvvdvdlovtde Ta pmopoLoov Vo
TPAYUOTOTOWCOVY GUYKEKPIUEVEG EVEPYELEC KOl VO EVIOYTOVV GE TOAAL Kabnuepvd
ypnotikd aviikeipevo (Resnick M. | 1993; Turbak & Berg, 2002). ¥t dekaetio TOL
2000 omuovpynnKoy mdpo TOAAG KOTAGKELOGTIKE POUTOTIKG epyaAeia, OMMC TO
LEGO Mindstorms NXT, Arduino, Crickets kot GAia, ue mepliocdtepo PeAtiopéva
oY£010. KOl Ta, 0moia apopolv gupog NAkinv (Altin & Pedaste, 2013). And 161e péypt
ONUEPO, VIAPYOLV TAPO, TOAAL POUTOTIKE TOKETA YOUNAOLD KOGTOLG, TO OmOiX
¥PNooToovvVIaL o OAG TIC Pabuideg ¢ exmaidevong. Avtd opetietal o eToupieg
omwe n Cytron Techonologies 1 omoio ékove emOPOUEC YOO VO, EICYOPNOCEL M
POUTOTIKY] 6TO GYOAEIN KOl £TO1 VO £IVOIL TPOGITT) OKOWO KOl G LKPA o016, T, OTToin
dev &yovv Tig 0g&lotnteg mpoypaupaticuod (Kokkwog, Moka, Eevikng &

[Noraoctepyiov, 2018).

Ye autd 10 onueio givor onuavtiko va avagepBel 6Tt 1o 2000 avapépOnke amod TOLG
Hiltunen xot Jarvinen ot1 étav ot pOONTEG 0GYOAOVVIOL LE OVTIKEIMEVA TO, OO0
EYOLV KATO10 VONULA Y10 TOUG 1010V¢ QTOKTOUV KIVITPA Kol £TG1 OPOLY MG TPYUOTIKOL
EMOTNLOVEG KOl EPEVPETEC. ME qLTOV TOV TPOTO £PYOVTOL GE MO QUECT] ETOAPN UE TO
YVOSTIKO OVTIKEIUEVO TO 0moio 010doKkovTal. AkpIPdg £T61 dpa KOl 1) EKTUOEVTIKY|
POUTTOTIKY] KOl avTOC €ivol kol 0 otdYog TG, ONAadN Ol pabntég va yivovrot
TPAYUOTIKOL EXGTNUOVES KO VO GUUUETEXOVY GT1) UAON o1 SNUIOVPYIKE KO TPOUKTIKE,
(Hiltunen & Jarvinen, 2000). Atya ypovia apyotepa ot Resnick xar Silverman (2005)
avaPEPBNKAY OTIC QPYES TIG EKTTAIOEVTIKNG POUTTOTIKNG Tovilovtag OTL TPOKELTAL V1o
L0 OPUCTNPIOTNTA UE «XOUNAS TUTOUO, VYNAO TaPdvi Kot gupeic Tolyousy. Me avt
TNV PPACT Ol gPELVNTEC NBEAAY V. TOVIGOUV OTL O1 apPYAPLol UIOoPovY EVKOAM, V.
EEKIVIIGOVY KUl VO KATATLAGTOOV UE ATV (YoUNAS TATOUA), Ol TTO EUTELPOL YPTOTEG
K@, O €101K01 £YouV TNV duVaTOHTNTA VO, ONUIOLPYHGOLY To cLVOETO Kot e€ehyuéva
apaypora (vymid TaPdvt) kot TEAOG OAOL O YPNGTEG UTOPOVY Vo, e£EPEVVIIGOLY THV
POUTOTIKY] TTPOG TAPO, TOAAEC KOUTEVOVUVOELS, EMOTNUOVIKG Tedio 1 evilapEpovIa

(evpeic Toiyor) (Resnick & Silverman, 2005).
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1.3 Emowodopiopog

Y& owto o onueio a&ilel va avagepbel mOG 1 EKTOIOEVLTIKY POUTOTIKN TNYAlel amd
TI¢ kovotpoukTifloTikég (constructivist) Oewpleg tov Jean Piaget. v ehinviky
YAOooo o0 Opo¢ «constructionismy» £yel amodobel ue TovV OpPO «KATUOCKEVAGTIKOC
EMOIKOJOMGHOC» (AnunTpidong, 2015). O Piaget vmootnpilel 611 n udbnon yu tov
GvOpmmo elval pia evepyNTIKY O1001KAGI0 KOTAGKELNC TG YVdoNS oL Pociletal oTig
eumelpiec ka1l ocvvendg Oev eivol amotéieoua petddoong g yvoong (Kokkivog,
Moxka, Eevakng, & Ioamaotepyiov, 2018). Zvuewva pe tov 6po ovto, 1 YVOON
otkodopeitat amd 10 GTOUO TO OTOI0 AAANAETIOPA UE TO TEPPEAAOV TOV KUl HECH, aTd
TI¢ eumelpieg mov AauPdvel, mpoomabel vor Ta EVIAEEL 6TO YVOOTIKO OLVOUIKO TOV
(Eguchi A. |, 2017). Anhaon, o1 GvOp®TOL EPYOVTUL GE ETAPT LUE ORTO AVTIKEIUEVO, TOV
TEPIPAAMOVTOC TOVG, GAMNAETIOPOVY UE QUTA, £QUPUOLOLY TIG 106EC KUL TIC CKEWELG
TOVG KOl UE OUTOV TOV TPOTMO KOATOKTOVV OMOTEAECUOTIKG TNV yvoon (Sullivan,

Strawhacker, & Bers, 2017).

Eniong, o Seymour Papert, Mtav oavtdg mov Elonyoye Kol TN YADGGO
apoypappoticpov Logo (Papert, 1980). O Papert aflonoince v emoTnUOAOYIKY
Bewpia Tov Piaget yio va onpovpynoet to dikd tov povréro udonong (Eguchi A. |
2017). 'Eroi, ovuvvéyloe v Bewpia tov  emotkodopiopov  (constructivism)
EMEKTEIVOVTAG TNV KOl OVOPEPOVTOC OTL 1 UABNGN EMTLYYAVETOL OTOV Ol UOONTEC
KaTookeLalouv avTiKeipeva Ta omoia, Exouv vonua YU autols. Avtd o avTiKeEipeva
UTTOPOLV VO, To SOUOIPAcoVY HETAED TOVG, EVIGYLOVIOC UE QLTOV TOV TPOTO TNV
KOW®VIKN aAAnAemiopacn (Anuntpiédng, 2015). Zopewvo pe tov Papert, 1 kevepiky
1060, TOL  KOVOTPOUKTIPopod eivor  Ott ot  pabntég  yriloviag eEMTEPIKEG
AVOTOPACTAGELS KUl KOTACKELALOVTUC PUGIKEC 1) EIKOVIKEC OVTOTNTEG OV UITOPOLY
va TpoPAnuaTicTovy, enelepyastody Kol Vo HOlpacTobV, SNUIOVPYOUVTOL YVOOTIKEG
dopég oto pvord tovg (Noss & Hoyles, 2017). Axoun, vmootnpiler o611 TO
cLVUGONUOTA T OTTOi0, SNUIOLPYOVVTOL GTA TTALO1E KATA TN O1EPKELD TN KATAGKELNC
Kol ToV cu{nmoenv PeTa&L Tovg, o&Hvouy TIg 106G TOVG Kol TPOmBOVV e QVTOV TOV

Tpomo v uaonon (Eguchi A. , 2017).

O KOTAGKELOOTIKOG EMOIKOOOUIGUOC CNUEIDVEL TN ONUAGIO TNG KOTAUCKELNG TOV
OVTIKEWWEVOV OTN HaBnon pe v Kobodnynorn ToL KUTAGKELOGTN UE OTOXO TNV
TPOmOMGN TG SNUIOLPYIKOTNTOG KOl TN EXWVONTIKOTNTOG TOL KdAOe modov (Lewis,
2015). O «KAOGOIKOG EMOIKOOOMIGUOG O GUYKPIGN UHE TOV  KOTUOKELOOTIKO
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EMOIKOJOMIGHS Olvel EUQUCT] GTOV TPOGOIOPIGUS TV KATAAANAWOY VAIKOV KOl TOV
SOUKTIKOV GTPOINYIKOV £T61 OOTE Vo, evBappuvOody Ta maidd péca omd TIg

katoaokevée tovg (Eguchi A, | 2017). Ot vrootnpiytéc TOV KATUGKEVAGTIKOV

EMOIKOJOUIGHOV GTOYEOLY o1 OMuovpyia, TEPPEIAAOVTO; 610 Omoio Ta 7ol
nmailovv won yewpilovrar ovrikeipeva (Papert & Harel, 1991). Avtd éxsr g
amOTEAEGUN, Ol UOONTEC VA OONYOUVTOL G OKEYN OYETIKA HE aLTO 7OV EYOLV
KATOOKEVAGEL, VO, AVTOAAALGGOLY TIC ATOYELG TOVE KOl VO KAVOLY £VO ETOIKOOOUNTIKO
dhoyo (Kvprakov & Payovtiomg, 2012). Erouévog, n Oeopntikny mpocéyylorn Tov
KOTOOKEVAGTIKOD ETOIKOOOMIGHOV Elval 11 oOvVOeon UETAED TNG TPOGEYYIONG TOV
KAIGGIKOU EMOIKOSOUIGLOV KOl TG TPOGEYYIoT TNG EUREIPIKNG nabnong (Eguchi A. |

2017).

O ot0Y0C TOL KOVOTPOULKTIOVIOMOU €lvar ot padntég va pdbouvv pe  mo
AMOTEAECUATIKO KOl TPOKTIKO TPOTO, SIVOVTIAC TOLG KATOAANAG, TPAYUATO Y10, TNV
emitevéng g yvong kai g pabnong (Kafai & Resnick, 1996). ¥’ avtd to miaiclo
vioBeteitarl pio KovoviKo-emolkodountikn Beswpio (social constructivist), cOpPwva
ue tnv omoia M pabnon elvar pio KowvwVIKOTOmuUEY O1001Kacio. Kabng AouPavet
yoOpo ¢’ &va kowvoviko mepiyvpo. Koplog eknpocwmog avthg ¢ Bempia elvar o
Vygotsky (Christensen & Knezek, 2015). Avtd éxel o¢ amotéieoua 1 udbnon ue
YPTOT TNG POUTOTIKNG VA, EXEL OETIKEG EMMTMGELG TOGO GTOV GLVAIGHNUATIKO OGO Kot
otov kowvovikd topéo (Kokkivog, Moxo, Eevixng & Ilamactepyiov, 2018). O
Vygotsky pe 11 16€e¢ ToV Ko TI¢ Bempieg Tov GUVEPUAE GTOV UETOGYNUATICUO TOV
Bewpldv uddnong otov Topéa TG ekmaidevong kot ¢ épevvag (Martinez, 2017).
Emimiéov, vmoompiler ™ pdbnon n omoio AouPdver yhpo o6& GLVEPYOTIKE
TEPIPAAROVTO LE TNV TAVTOYPOVI] VAOTOINGN OPACTNPIOTHTOV KUl TNV avadelén g
KOW®VIKNG QUGNG ¢ nabnong (Anuntpiédng, 2015). H avamtuén tov avotepmv
YVOGTIKOV AEITOVPYLOV ETITVYYAVETAL UECH TNG GAANAETIOPACNC LE TOVS EVAAMKOUG,
ot omoiot kaBodnyovv evepyd Ta GAAC dTOHO (GTE VO KATUKTHGOUV TIG YVOGELS.
Anhodn ot exmaidevopevol deoucbovior ovoloTikd ot (hdvn g eyyvTepng

avdmtuéng (Leonard & Hillstrom, 2016).

‘Ocov agopd t {hvn g eyyvtepnc avamtuéng (eikdva 2), TpoKeTan yio TV PacIK|
apyn NG KOWMVIKOTOMTIGUIKNG Bewpiag. ZupPoriletl 1o avdTato onueio 6to omoio
Umopel va gTAcel To Toudl gite Pdvo TOL gite pe TNV KaBooNynomn evog eviiMKa 1) Kot

ue v vmoot)pién Kol oAAnAemidpaorm pe Kamowov cvvouniwko. H (ovn avm
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uetafdiretal avdroya pe tig de€1otreg oL KaToKTd Kdmoo modl. O Vygotsky
vrootpile OTL TO Madl Opa. péca otn Lovn 6tay dAAAETIOPA e TOVE GLUVOUNAIKOVS
tov (TCovprédov, 2011). O pdhoc OV £xEl O EKTAOEVTIKOG £ivarl KaBodNyNTIKOE Kat

dpo d1dokTKd onuovtikog (Martinez, 2017).

MAPON emimredo Emimedo
avaTTugng EMNIKEIMENHZ
avaTTuEnG

Eixéva 2. H {dvn emkeipevng avantolng pe oynpatukd tpomo (Anpnepradng, 2015)

"Eptreipog —

ouvepydaTng

H ekmondevtikny poumoTiky] 6Toxevel oty avamTuél VYNAOY VONTIKOV OOUOV Kol
de&lotTmv, T, OTolaL £XOVV GYEOT UE TNV OIKOOOUN oY TG VEUS YVOGNC, TNV ETIALGN
TpoPAnudTOV Kot T cvvepyacia. Avtd emttuyydveral 616t 1 EP &yet 1i¢ Paoeic ¢
oT1g Bempieg Tov emokodoptcpol Tov Piaget, Tov xovetpaloviopon tov Papert kot
MG KOW®MVIKO-TOMTIGHIKNG Bedpnong tov Vygotsky (Gura, 2007; Blanchard,
Freiman, & Lirrete-Pitre, 2010). Téhog, etvon aéloonueinto twg ta epyareia g EP
ocvvovalovianl pe TIg Bewpleg udOnong mov mpooavaépbnkay Kot o POAOC TOL
EKTALOEVTIKOD € OAN TN O1001KaGio LABNoNg eivol cLVTOVIGTIKOG Kol KaBodnyNTIKdC,
dtvovtog oToug pobNTEG ukopleg VO TEPOUATIGTOOV KOl VO GAAAETIOPAGOLY,
ava(NTOVTOG OTOTEAEGUATIKOTEPEC AVGELS GE TPOPANUOTU TOV TPAYUOUTIKOU KOGLOL

(Alimisis D. , 2013; Breuch & Fislake, 2017).

1.4 Epyoieio Exkrawdsvtikng Popmwotikng

Onwg emonuavinke, xkoplo epyaieio g EP elvar 1o mpoypoupatilopevo poumdt
(Williams, Ma, Prejean, Ford, & Guolin, 2007). 'Exetl mpoavapepbel 6t1 TN deKaetio
tov 1970 N oudda. Tov Papert kotackebocay TIG EmMOUTENIES YEMDVES, OTOL 1| TPMTN
ntav n xeAovo Logo (eikova 1). H edpaimon ¢ Logo diypknoe mepimov amod ta, péca
¢ dekoetiog tov 80 péypt ta péco ¢ oekaetiag Tov “90 Kal £TGL TPOEKLYE 1|
avaykn vy T ONUIOLPYIN TOPATANGIOV OAAL TO TAOLGLOV, OmO TOLO0YMYIKNG
dmoyng, epyaieimv, Ta omola UE TN GEPA TOVE EPEPUV VEEC LOPPEC OAANAETIOPAONC

ue ymoeuokd Kot amtikd vako (Kynigos, 1992; Zotouwmvidov, 2012).
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Bobuaia kot pe v e€EMén g teyvohoyiog kol TN MElmon TOu KOGTOLG NG
TPOEKVYAV EPYUAEIQ POUTOTIKNG KO T, OOl O10KPIVOVTOL GE OPIGUEVEG KATNYOPTEG.
ITio cvYKEKPIUEVE, VITAPYOLY TO. POUTOTIKG KIT TO. OTOIN OLOBETOVY KOTUGKEVAGTIKG.
HEPT] KABMOC Kot TN 01001KAGT0, TOV TPOYPUUUATIGHOD YPNCUOTOIOVTUG AOYICUIKS LE
EVIOAEG OV Eyouv TV popen| eikévev (blocks) oe mepiBadriov vtoroyioth. Tétow
pourmotikd kit eivon T Lego Wedo katl to Lego Mindstorms / EV3. Xtn oettepn
KATNyopio, KATATAGCOVTAL Ol TEPINYNTES £0GPOVE Ol OTTOi01 S1UBETOVY EVEMUATOUEVO,
TMKTPA Y10 VO, TPOYPUUUOTICETOL 1 SLUTEPIPOPA TOVLE, OMME Y10, TAPAOEIYUA TO
poundét Bee-Bot, to Robot Mouse kot to poundt Meet Edison. Xty emduewm
katnyopio. avikovv Ta  mepfdiiovta ovvBeong  ahyopiBuwv,  OTTIKOV
TPOYPUUUOTIGHOV KOl YEVOOKMOIKO, G QTOKAEIGTIKG YNOoKo TepPdiiov, OT®G TO
Scratch. AkolovBoVv 10 KIT ORTIKOU TPOYPOUUATIGHOD OTOL YIVETOL YPToN TOL
YEVOOKMOIKG, HE ORTIKA UEPT KOl TO OmoTéAecua ovamopiototar TOGO GTO
TPAYUOTIKO TTEPPAALOY OG0 Kal o TEPIPAAIOY AoyicKoD. TEAOG, LITAPYOLVY KO TA.
KIT T0 Omoila amoTeAOVVTOL amd MAEKTPOVIKA e€aptnuota, piKpoemelepyaoTés Kat
a1eON TN PEC KO 1) GVUVOEGT] TOVG EMTPETEL TOV TPOYPOUUUATICUO UE TN PN O YAOCCHV
TPOYPUUUOTIGHOV Omtwg M Python, 1) C++ kat dAkec. Xe autr) TV KOTNYopio OViKEL TO

Arduino, To Microbit Kot GAAQ.

2TV TPOTN KATNYOPio. AvVKOUV TO, POUTOTIKG KIT TOL O10BETOVV KATOGKEVLOUGTIKG.
LEPT] YPTCILOTOLDVTOC AOYICUIKO UE KMOKA. APKETO SNUOPIAY, ivol T0. POUTOTIKA
maxéta g Lego. Avtd etvon 1o Lego Wedo 2.0 (swcova 3) ko ta. Lego Mindstorms /
EV3 (ewova 4, 5). Ta mphta omevbivoviar o€ pobntée AnUOTIKOD KOl 7o
GUYKEKPIUEVO OTIS TPOTES TAEELS KLPIWG, VA TO OVTEPO, amELOVVOVTOUL GE HaONTEG
Anpotikov omd v Tpitn Taén péypt Kot 10 YOUVAG1O akopa Kot AVkelo. Ta 600 avtd
TOKETA TEPTAQUPAVOLY LIKPOETEEEPYAOTEG, KIVIITNPES, a0 TpEC Kau e T Ponbeia
TOV KOTUCKELAOTIKOD LMKOV, Om®C &ivol to. TOLPAAKIN, Ol HOBNTEC HITOPOLV Vo,
SNUIOLPYNGOLY POUTOTIKEG KATOoKEVES., Ta KIT oUTé EMTPENMOVY GTA TOOLL VA
SNUIOVPYNGOLY KATAGKEVEG, Ol OTOIEG AEITOVPYOUV ¥EPT GTOLE AGONTNPES KAl TOVG
EMEEEPYAOTEG TOVE, AAAG KOl VO OPIGOVV TIG GUUTEPLPOPES TNG KATUCKEVNG UEGH TOV
TPOYPUUUOTICHOL Kol TNG Olachvoeong ue tov vroAoylot]. Kar ota 600 avtd
POUTOTIKG TOKETA YIVETOL 1 ¥PNOTN €101KOD AOYIGHIKOD, HOPPNG WEVLOKMOUKO, TTOV
Bacileton oe eviorég pe ewkdveg (icon orientated software) kot o1 omoieg cuvoéovtal

ue v ddkacio «cvpouo kat arddeony (drag ‘n drop). No onueimdel Tog avtd Ta
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POUTOTIKG, KATOOKEVAGTIKA K1T (construction kit) d1a0étovy youniod KO6TOC Kot dmmg

cuvendyeTal omd TO TPOUVAPEPOLEVE, EYOLV YAUNAO KOGTOG.

Eixova 3. Popmotiko mokéto Lego Wedo 2.0 (Papadakis, 2021)

Eiwxova 4. Lego Mindstorms NXT (Cruz-Martin, et al., 2012)
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e & e
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Emcova 5. Yo tov Lego Mindstorms NXT: wévre oneOntpeg (9otog, 00, VAEPNY OV, AONS), TPEIG
oepPorivnTipeg kKo 1o popundt (Behrens, et al., 2010)
Ta Lego Mindstorms NXT pmopovv va, eviayBovv omnv ekmaidevor evieyLoVIog
de&otreg oy Mnyavikn, oto. Mabnuatikd, ™ Puvown kar v Teyvoroyia.
Koatackevalovtag 1o poundt (ekdva 6) mopakivohvial ot LoBNTEC VO LETAPEPOLV TIG
HOOMUOTIKEC TOVG HEBOBOVE GE EQUPUOYEG POUTTOT HEG® TNG avimTLENG aAyopiBuoL
KOl TPOYPUUUOTIGUOV. XYeTIKG, pe TO TepBdrrov mpoypappoticpuov EV3 (swova 7),
aLTd amoTEAElTOl OO TEGGEPLS TEPIOYEC, TNV TPOYPUUUOTICTIKY] TEPLOYH, TU
TPOYPUUUOTICTIKA EIKOVISIN, TNV EMKOVOVIA, ToL gyke@diov EV3 ue to mpdypaupa
OOV POivoVTOLl Ol UGHNTNPEC KOl Ol KWNTHPEC OV £YOVV cLVOEDEL Ko TEAOG Eva
ymoeako PBPprio mov eival evempatouévo 610 Aoyicko (Eevaxng, KoioPpéktng, &
IMonaoctepyiov, 2019). Me avtdv TOV TPOTO Ol LAONTEG PEATIOVOVTOL YVOGTIKE ALY
KOl OvomTOCGOVTOL TO. KIVIITPO TOUG Y10 TNV GUUUETOYN TOLC OTN HOBNGloKN

Swdwaoio (Behrens, kat ouv., 2010).
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Eiova 6. Poprot pe Lego Mindstorms (Behrens, et al., 2010)
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0|; = .,I» “Ll @\u‘» 1Oafrie] | el J‘ ==
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Ewcova 7. Tleprparrov mpoypappetiopot Lego EV3 kol mapddsrype ontikod kodwka (Eevakng,
Karoppéktng, & Ilomaotepyiov, 2019)
YHETIKO UE TOVG TEPMYNTES £OAPOVG, TPOKEITAL Y10 GUGKEVEC TOL KIVOUVIOL GTO
€0a@og. H xivnon avtov e€aptdtar amd T1¢ vTorég ov Bo ddoet o ypnong omd Ta
EVOOUATOUEVO, TANKTPA TOLE, KOOMG Kol TOV OmAO SLUPOAMGUO TOLC TOL AVLTA
dwoétovv. I'' avtév TOV AOGYO UTOPOLV VA TPOYPOUUATICTOVV €OKOAO Kol VX
y¥pNnooromBobv and moA wikpéc nakiec. Tétowo emdanédia, poundt eivar 1o Bee

Bot, To Robot Mouse kot to pounot Meet Edison.
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Yyetikd pe to poundt Bee Bot (ewkéva 8) eivar 1o mo cvvnbicpévo poundt e to
Omolo €pYOoVIal G EMOQPN TO MO amd TNV TPOCYOMKN MAia uéypt v A’
Anpotikov. To cvykekpiuévo poundt eivar mord Poacikd 66ov agopd TV arAoTNTA
Kol TNV ypnon tov, kabag dev dubétel aebnmpeg (Strawhacker & Bers, 2015). H
aAANAETIOpacN HE TO POUmOT Yiverol UE TN ¥PNON MHECH TOV KOLUTIDV 7TOL
Bpiokovtal mhve 610 1810 10 pounot. Hatmdvrag po akorlovbio 0dNylOY, T0 POUTOT
TI¢ omoBnkevel pe dadoykd Tpdmo péypt va matn et to kovuni “GO” 6mov kot B T1g
EKTEAEGEL  YPNOWOMOIEITAL UE VMKCG, OMMC UOKETO KOl O0QPOPEC KOATUOKEVEC,
EVIOOOOVTAG TO GE £VOL OPYAVOUEVO project 1] 6€ cLUVOVACUO UE GALEG KATACKEVEC YU
T Oackaiio kdmowov uadnuatog (Diago, Amau, & Gonzélez-Calero, 2018). Xt
dwaktiky, wpaén 1o poumdt Ponbder ommv  exuddnon  PociKOV  EVVOIDV
TPOYPUUUOTICHOD Kol ©TN  OO0CKOAI TOV  TPOUOBNUATIKOV EVVOLDY, OT®G
TPOGAVATOMOUOS, GYNUOTA, AETTN KIWNTIKOTNTA Kol aptBUons. ZyeTikd Pe TNV Evroln
oto OlofepoTikd project umopet va yiver yio mopdderypo M OdaCKOAlL NG
KUKAOQOPLOKNG Oy®YNG, TNG 10TOPIOC KOl TO GLUYKEKPIUEVO TNG HLOOAOYING Kol TNG
YADOOUG PUE TNV EKUABNON TGOV YPOUUATOV. ETopévmg, To GUYKEKPIUEVO pOUTTOT Y10,
TNV TPOGYOMKN NAKia cvuPdAiel otn Propotiky pabnon kol pe moryvimorn tpomo,

KaBh¢ KAl 6T cLVEPYOsio Kol TNV yoyayoyio Tov pabntov (Janka, 2008).

Eixova 8. Popnot Bee Bot (Papadakis, 2021)

‘Ocov agopd o Robot Mouse (sikova 9), emiong £xel Ta TOPOUOLN YUPUKTNPIGTIKG, LE
T0 pounot Bee Bot, kaBbhg kol autd mepiéyel To TANKTPO KATELOLVGNG CAAN Kol 1)
yxpnon tov eivor axkpiPdg ida. To Robot Mouse umopet kot avtd vo ypnoiporomoel
oe OlbepoTikd project oAAd Kot Yoo TN O100.6KOMO TPOUAOMUATIKOV Kol GAA®V

de&lotTov.
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Eixova 9. Popnot Mouse (Papadakis, 2021)

Yyetikd pe 1o poumot Meet Edison (ewova 10), avtd ypnCIUOTOIEITOL GE WKPEC
NMKIEG, amO TPOCYOMKY EKTOIOELON UEYPL KOl TIC TOAEEIC TOL ONUOTIKOVL, KOl
TEPIAMOUPAVEL  EVOOUATMOUEVOLS OIGONTAPES, QPOTA KoL MYOLS, &V EYEL TNV
dvvatotnTo vo, akorlovbel ypappéc kol va amo@edyel eumdola. To cuykekpuyévo

poumdt ypnoiponotel Aoyispko EdBlocks mov dtobétel omtikd mpoypappaticud.

Eixova 10. Popnot Meet Edison (Papadakis, 2021)

‘Ocov agpopd Ta TEPIPAAAOVTO, OTTIKOU TPOYPUUUOTICHOD TTOV ATOTEAODY KOl QUTA
Katnyopia TV epydreinv TG ekmaldeLTIKNG poumotikng, adilel va avagpepbel 6TL M
évvolo, Tov uikpokoouov (microworld) Eexivnoe amd tov Papert (1980), o omoiog
glonyaye Yo TPOTH Qopd TovV 6po avtd oto Pirio tov «Nontikég Oveireg». O
UIKPOKOGUOG Voeiton ®¢ &va ovuvleto mepifdilov Olemagng otov oBovn Tov

VTOAOYIOTY KOl 6TO 07010 Ta Tod1d €epeuvoiv 10€EC.

Me myv e&éMén g yAdocag Logo oAl Kot pe v eueivioT TopdUolny YAWGCHY
TPOYPUUUOTIGUOD TOL ONUIOLPYNOMNKOY LE TO TEPUCUA TV ¥POVOV PacilOueves o€

LTV, GPYIoaV VO OVOTTOGGOVTIOL LOVTEPVO, AOYIGHIKE gumAovtilovtog T YAMooo
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Logo pe moivpeowkd epyareia. ‘Erot, mpoékuye n yddooa Scratch, o exmoidevTikg
YADGGU, OTTIKOD TPOYPUUUATICUOD TTOV OVTAEL TOAAL GTOLXEID OO TN PIAOGOPia TN
Logo. H yA®ooa Scratch (ewova 11) amevBuveron oe nhkieg 6 — 16 ypovov kot
vroomnpilel 1N Snuovpyia SOPUCTIKMOY 16TOPLOY, TAVIOIDV Kol animations.
BéBata yio t1¢ pikpéc nixieg veapyet kai to Scratch Junior. H Aettovpyia tng Scratch
elvar amAx], 01071 VITAPYOVY TUAL EIKOVOEVIOAEC KOl Ol YPNOTES TPOSTAOOUY VA, TIC
GLVOLAGOLY Y10 VO, ONUIOVPYNCcOVY ekTEAESIUN TTpoypaupota. Eva ard ta ototyeia
7ov Ponba oty e&amimwon g Scratch oe dheg Ti¢ Pabuidec ¢ exmaidevong eivat o
YEYOVOC OTL 0V omouteital 1010iTeEPOC TEXVIKOG e€OoMMOUOG, OlatifeTal dmpedy, evd
TaVTOYPOVO EEEMGOETAL Kol LITOSTNPILETaL O PEYAAT KOWVOTNTO EKTOOEVTIKAOVY Kol

uabntodv (Maloney, Resnick, Rusk, Silverman, & Eastmond, 2010).

maove T steps

turn Go ) degrees i
) degre move B steps
turn & {1 degrees if on edge, bounce

e —— o -]

point.

g0 to x: EX) v: (ED}
90 to

gitdo § sece to x @ v: D

change v by §T

sty to @
i on edge, bounce
I8 = position

[ v position
B direction

Ewxova 11. To mepripariov epyaciog tov Scratch (Maloney, Resnick, Rusk, Silverman, & Eastmond, 2010)

YV TETOPTN KATNYOPio TOL CVIKOLY TO KIT GRTIKOD TPOYPAUUATICUOV, TPOKELTAL
Y10, YADGGEG OMTIKOD TPOYPUUUOTIGHOV Ol ONOLeC amoTEAOLY Vel €100¢ YEIPATTIKNG
epapuoyng ¢ yAwooag Logo. ‘Etot, o1 pikpdtepotl pabntég pmopodv vo acyoAnbovv
ue TIG PUCIKEC EVVOIEG TOL TPOYPUUUOTIGUOD YWPIC TN YPNON TOL VTOAOYICTY KOl
YEVIKQ ywpic va Bpickovral oe ymeokd mepiBdAioy. XTov amTiKO TPOYPOUUUATIGUO
YPNOILOTOIEITON E1TE KOOIKOG EITE EVIOAEG UE TN LOPPTN EIKOVOV KOl £TGL O YPNOTNG
TPOYPUUUOTICEL TNV KOTOOKELY HE TANKTPA 1 Y¥PNOWOTOIdVTaG ocLUPOAN Kol
TPAYUOTIKG Kot €101K0 SIOUOPPOUEV OVTIKEIUEVO TOL (QUGIKOD KOGUOL. AvTd
avamopIeTOHY TOV TaPad0oclokd KMOIKO o TPAYHOTIKEG ouvOnkeg (Wyeth &

Purchase, 2002; Horn & Jacob, 2007).
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Youeova, pe Tig o npdopateg Epevveg (Mayerova, Kubincova, & Veselovska, 2019),
ta gpyoreia g Exmondevtikng Poumotikig Umopovv va y®piotodv og TPElg
Katnyopieg, TA MPOYPAUUOTILOMEVA POUTOTIKA 7O VIO, KOTUCKELACTIKG —
GUVOPUOAOYOVUEVE, TTOKETO KOL Ol YNOokéG epappoyés. Na onueimdel nog oty
TPOTN KATNYOPIo, GVIKOLV Ol TEPMYNTEG EOAPOVCE, TOV 1O OVaPEPON KOV TAPUTAVE,
Kal Ol onoiol amevBivovtal Katd KOplo AOYo oe uadntéc mpooyoMkng niwiag. Ta
POUTOTIKG TTOKETO, TOL AVNKOLY ot SeVTEPT] KATNYOPIo EIGAYOLYV TOLG HUONTES OTIC
évvoleg ¢ Poumotikng, tov Ipoypappatiopgod aAld Kol ot OTIKES EMOTNUEG,

omw¢ etvor  Mnyavikn, to Madnuotikd, 1 @voikn ko Teyvoroyia.

Etvon amapaitnto va emonuavOel 6t éva koupdrtt ¢ Exmaidevtikng Poumotikng
OUVOEETUL KOl UE GUVUPUOAOYOLUEVO, WKPO-pouUTdT (avOpmmOEdn]), To Oomoid
YPNOILOTOOVVTAL GtO TOVEC UOONTEC OTNV EKTAUOEVTIKT] OLUOIKAGIO Y10, TV EKTEAECT)
ovykekpluévoy Eépyov (Brown & Howard, 2013). Ta avBpwmoedr| poumdt
YPNOILOTOOVVTUL KLPIMG Y10, TV EKTAIOEVLOT ATOU®MY HE QLTIGUO KOl YEVIKE GTNV
e10kn aywyn (Dautenhahn, et al., 2009; Brown & Howard, 2013; Yousif & Yousif,
2020). Mopadetypata té€TO10V poumot eivar o Kaspar, mov etvat évag oyedtacudc pe
YopnAo0 KdoTouG e€apTiuata, To pourot Nao kot To Milo kot dhia. Avtd ta Tpia

elvat Ta 7o 610000 UEVQ.

YyeTikd pe 1o TpdTo (e1KoOva, 12), autd £xel oKOmU oYeSOOTEL OC £V EKPPUCTIKE.
POUTOT e GTOYO TNV KATOKTNOY TG KOWMOVIKNG aAAnienidpacng pe to moudi. Eyxet
amodetytel 611 fonBd TOLE LUBNTES VO ETIKOIVOVI|GOVY TOGO LE TOLE EVIIMKES OGO KOl
LE TOLG GAAOVG GUUUOBNTES TOVG, AEITOVPYDVTIOG UE OVTOV TOV TPOTO M KOWMVIKOG
Swpecohafn ¢ Ko axoun fonddet oty avakdAvym T@v cuvalsOnudtov pe okond
omv peimwon ¢ xowmvikng amopovoon (Dautenhahn, kot ovv., 2009; Wainer,
Dautenhahn, Robins, & Amirabdollahian, 2014; Huijnen, Lexis, & Witte, 2016).
AKOUN, £xEl amodelyTEl TMG TO GLYKEKPEVO POUTTOT GLUPAAEL GE TPELS AmAPUITTOVS
TOUEIC, TNV EMKOVOVIA, TNV KOW®OVIKY] GAANAETIOpaoT Kol TO oy viol ToV Habntov

ue €101Kég ekmondevtiké ovaykeg (Huijnen, Lexis, & Witte, 2016).
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FEwcova 12. AvOponogdéc Popnot KASPAR (Wainer, Dautenhahn, Robins, & Amirabdollahian, 2014)

YyeTikd pe o 0evTEPO pountot (skéva 13), to emovopalduevo Nao, €yet emonuovoel
ot BonBdet To aLTIOTIKE dTopd VO BEATIOGOVV TIC EKQPAGELS TOL TPOSHTOV TOLE KOl
TAVTOYPOVO VO OUTPNGOVY TNV KOTAAANAN ORTIKN emon Kot cvykévipmon (Han,

Campbell, Jokinen, & Wilcock, 2012; Jokinen & Wilcock, 2013).

Eixova 13. Popnot NAO (Yousif & Yousif, 2020)

Téhog, 10 poundt Milo (ewova 14) eivar &va TPONYUEVO KOWVOVIKO POUTOT TOV
YPNOIMOTOIEL TIG PWVEC TOV TadIOY Pe okKomd va, ta. fondnoetl va, avartiEouy TIg
EMKOWMVIOKEG TOVG 0e£10TNTEC. AVTO TO POUTOT OCAANAETIOPA pE TO, oo
YPNOCILOTOIDVTAG POVNTIKEC EVIOAEG OAML KOl EKPPAGELS TPOSMITOL UE GKOTO TNV
efdoknon kol v koTakmnon tev kowovikov oeéliomrtov (Yousif, Kazem, &

Chaichan, 2019; Yousif & Yousif, 2020).
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Eiwxova 14. AvOpomog1déc popnot Milo 1 Zeno (Schadenberg, Reidsma, Heylen, & Evers, 2020)

YUEPA TOAAQ POUTOTIKG GULGTHUATE HTOPOLV VO ¥PNCIUOTOmBoby otV
EKTOLOEVTIKT] O1001KOGT0, O10TL 1] EKTOUOEVTIKT] POUTOTIKY £xEl E0paumBel e OAES TIC
Babuideg tng exmaidevong (Mataric, 2004). Ta mpoidvra ovtd pe THV KATAAANAN
aélomoinon umopolv va evtayBolv oTNV eKTOOEVTIKN OOIKAGIo KAVOVTOG TNV
SNUIOLPYIKT), EVD TAVTOYPOVO TAPEXOVY EKTUOEVTIKES OPUGTNPLOTITEG EVIUYUEVES O
dwdwaocieg emthAvong mPOPANUATOY TOL TPAYUOTIKOD KOOHOV. AVTO &Yl ¢
amotéheoua va, eviappiveTan 1 EAeV0epT Ek@paocT KOTd TNV S1apKELN TG Habnong, N

SNUIOLPYIKOTNTA KL 1) KOWV®VIKT] aAANAeniopaot (Anuntpiéong, 2015).

YOUTEPACUATIKA, T EKTOLOEVTIKY) POUTOTIKY TeptlauPavel epyaleio. Yo OAEC TIC
tdéeic T1g exmaidevonc, omd To VTOY®YELO HEYPL TO YLUVAG10. Bempeital pio amd Tig
VeOTePEC TAGELS OTNV EKTAIOEVOT GAAL KOl ¢ UEGO EUTAOVTICUOD TOL OB GLOKOD
TEPIPAAAOVTOC Kot TPOOBNGNG SPacTNPLOTHTMOV 01KOOdUNoNG TG Yviong. Eidwd, ot
TEYVOAOYIEC POUTOTIKNG TPOSPEPOLY EVKAIPIEC Y10, LIKPA OO, Y10 TPUKTIKT QALY
Kol KoTovomon TovV TPoyudtov Tov cuvavtobv oty kabnuepwn touvg {on
(Papadakis, 2021). EmmAtov, &yel amoderybel 0TL uéca amd ) ¥pnomn ToV PYOUrEi®V
TNG POUTOTIKNG YIVETOL KOl 1| EKHABNGN KMOIKA, O 0moio¢ umopel vo PEATIOoEL TIg
de&16tteg emthvon g TPoPANUATOV KOl VO, aVOTTOEEL TNV TPAOIUT VITOAOYIGTIKY GKEYM

(Shumway, Clarke-Midura, Lee, Hamilton, & Baczuk, 2019).
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1.5 ’Epsevveg

Ot épevveg oyeticég pe v Exmaidevtikr Poumotikn detyvouv 0t aut| pmopel va
YPNOCILOTOMOEL UMOTEAEGUATIKG GE TOAAD, YVOOTIKG, TESIO TAPEYOVTAG UE OVTOV TOV
TPOTO TNV AVATTVEN YVOOTIKAOV, UETUYVOCTIKGOV Kol Kovavikdv 6eélomtov (Benitti,
2012). Eival amodedetypuévo o0t ot epapuoyég g Exmadevtikng Poumotikng éxouvv
PeTIKO aVTIKTUTO OTNV AVOTTVEN TOV TEYVOAOYIKOD YPOUUATIGUOD OAAY KOl TOV
deClomrwv  emiivong  mpoPAnudtov  (Anagnostakis &  Michaelides, 2006;
Anagnostakis & Mechaelides, 2007, Toofoioc & Koéung, 2010), kabbg Kot otov
apoypappoticpd (Kapatpdvrov, Tayog, & Alunong, 2006; Beisser, 2006; Hussain,
Lindh, & Shukur, 2006; Bers, Flannery, Kazakoff, & Sullivan, 2014). Onw¢ &yet
amodeyOel amd TIC GUYYPOVEC EPEVVEG, £YOVLV TTPOY LA TOTOINOEL apPKETE TTEPAUATA KOl
TOMEG  OpaoTnplotnteg mov ot pantéc  efopyng  Kataokevalovv Kol
Tpoypappotilovy poumoT eite oe opadIkd mAaiclo gite aropkd (Adamchuk, et al.,

2012; Vandevelde, Wytfels, Ciocci, Vanderborght, & Saldien, 2016).

Ot épevvec avapéPovy OTL Ol OPACTNPIOTNTEG LE TNV YXPNON TNG POUTOTIKNIG GTNV
EKTOIOEVOT] GLVEIGPEPOLY BETIKA TOGO GTNV OVATTLEN NG KPITIKNG OKEYNG, TNG
enthvong TV TPOPANUATOV KOl TOV HETAYVOOSTIKOV O&10THTOV TV HabnTthv
(Blanchard, Freiman, & Lirrete-Pitre, 2010; Atmatzidou & Demetriadis, 2012; Petre
& Price, 2004) 600 ka1 6TV €0KOAN eKpabnon tov Tpoypoupaticpod (Nourbakhsh,
et al., 2005; Atmatzidou, Markelis, & Demetriadis, 2008; Alimisis D. , 2009).
Yrdpyovv perétec mov vmoompilovv OTL 1 EKTOIOEVLTIKY) POUTOTIKY Elval pia
ELYAPIOTY Kol Yuyay®ylKn Slodkacio Y10, TOLG HOBNTEC, ONUIOLPYOVTIAS UE QVTOV
TOV TPOMO KivnTpa Y10 HABNGoN Kol EUTAOKY OTI O100GKAALN, OAAD KOl Ol HabNTEG
avamTOGGOLV TV ONUIOLPYIKOTNTA TOLE, TN QUVTAGIO KOl TNV GUTOTETOIONGN TOLG
(Atmatzidou, Demetriadis, & Nika, 2017; Williams, Ma, & Prejean, 2010). Eniong,
apKeETEG €lval auTéG mov vmootnpilovy OTL Ol OpacTNPIOTNTEG UE TN YPNOTN TNG
POUTOTIKNC EVIGYVOLY TO EVOOPEPOV TOV HOONTOV Ge emictUeS TG Puowng, Tov
Mobnuotikav, g Texyvoroyiag kot g Mnyavikng (STEM) kai tovg mapotphvovy
VO EVIPLPNGOLY GE OUTEG TIC EMICTNHUES Kot Vo TIG aSlomomcovy 1o va. AVGOLV
TpofAnuata tng kabnuepwvng toug Comg (Mataric, Koenig, & Feil-Seif, 2007; Mead,
Thomas, & Weinberg, 2012; Eguchi A. , 2016; Kubilinskiené, Zilinskiene, Dagiené,
& Sinkevicius, 2017).
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Avtifeta, VTAPYOLV OPIGUEVEC EPELVEC Ol omolec avagépovy OTL dev  €yel
Eexobapiotel capnc n avartuén 6eélotTev kol 1 PeAtioon Tov exmtédov pnabnong
TOV HOONTOV 7OV OGYOAOUVIOL HE OPUCTNPIOTNTEC EKTUOEVTIKNG POUTOTIKNG
(Hussain, Lindh, & Shukur, 2006). Axdun, GArec ava@Eépovv OTL Ta. OQEAN TOL
AmOPEPEL M XPNOT TNG POUTOTIKNG OTNV EKTOIOELON OEV EIVOL QPKETA OTUAVTIKA

(Turner & Hill, 2007, McWhorter, 2008; Gaudiello & Zibetti, 2013).

oueova, pue tov Aluion (2013), n poumotikn amd pdévn g 6ev umopet vo, aAAdEet
TOV TPOMO OKEYNG TOV HOBNTOV Kol Vo, odNynNoel G€ LYNAL  pobnolokd
amotehéouato.  Elvalr  amopaitnto ot dpaotnplomteg TG POUTOTIKNG vV
vrootnpiloviat omd £va KATAAANAO EKTAIOELTIKO TANIG10, TO 0010 Ba TAPEYEL GTOVG
HOONTEG TIC amapaitnTeg OE10TNTEG £TOL MOTE VA EVIGYLOEL oNUAVTIKA 1) 0100.6KOAMA
TOVG Kol va. BeAtimbolv to pobnotokd toug amoteléouara (Papert & Harel, 1991,

Eteokleous-Grigoriou & Psomas, 2013).

H Biproypagio eivor mhodolo oe cevlpla Pe TN ¥PNON TNG POUTOTIKNG OTNV
EKTOLOEVTIKT] Ola0KaGio. AVTE To Gevapla elval TEXVOKEVIPIKG, OMUIovpyiog Kot
eepedvnong Ue oKomo TNV TPOMONGCN NG ETGTNUNG KOl TOV TPOYPAUUNTICHOD KOl
dAra. Ta vo epappocstovy autd etvar amapaitnto va yivouv kdmoto friparto, dnAadn
aKOAOLOEITAL 10, GUYKEKPIUEVT] ¥POVIKN TOPEia. AVOAVTIKOTEPO, £ivol 1 eAcn NG
ekmaidevong Ko 1 @don ¢ wpokAnong (Atmatzidou, Markelis, & Demetriadis,
2008). H gpevvnrikn opddo. TERECoP (Teacher Education on Robotics -Enhanced
Constructivist Pedagogical Methods) apdteve éva pebodoroyikd epyaieio yoo v
avamTLén epyorelv eKTAIOEVTIKNG POUTOTIKNG TTOL TePIAauPdvel to eéng otdda:
Eumhoinc, Mepapoticpov, Aepebvnong, XovOeong kot Anuovpyiag, A&iordynong.
AVt 10 pEBodoroykd epyareio Paciletar oto povréro Carbonaro, Rex & Chambers
(2004) ka1 dnuovpyet éva mepIPaAiov 610 omoio TPOowOEiTAL 1 GLVEPYOTIKY KOl M
avtévoun udOnorm, 1 erevbepn Exppoocn Kol 1 Onuovpyic, KaOOC Kol M
aAAnAiovmootnpién tov ueddv g taéng (Frangou, et al., 2008). Mia épgvva mov
TPAYLOTOTOMONKE GUUREPAVE OTL Ol LOBNTEG OMOKTOUV VEEG YVIGELG KOl EVIGYVOVY
TI¢ 6e&10tTeg emiAvong mpofAnudtov toug Kabodnyobuevol amd pio, dadtkacio
omoia mepthapPdverl ta otddio TG a&lordynong, g eéokeimaong, g okodounong,
™G YeLPMGONC, ¢ Tavounong, g SlepedvNoNg Kol TEAOG TNG STOYXELONG KOl TNG
avapopdg (Gaudiello, Zibetti, & Carrignon, 2010).
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Ye autd 10 onueio elvor onuoviikd vao avaeepbel, Emerta amd EPELVEC TOL
EPAPUOCTNKAY, TG Ol HobNTéS Hécw TV dpactnprothtev ¢ EP avartdiccovv 1
KOl EMEKTEIVOLY TIG KOWMOVIKEG TOLG 0ellomnteg, dnAadn TNV opadkOTNTO, TN
oLVEPYAGIO, TNV ATOTEAECUATIKOTEPT] EMKOWVMVIA Y1o TNV EMITEVEN TOL GTOYOL KOl
Yy TNV vhomoinon wag opactpotnrog (Gura, 2012; Scaradozzi, Sorbi, Pedale,
Valzano, & Vergine, 2015; Eguchi A. , 2015; Zygouris, Striftou, Dadaliaris,

2

Stamoulis, Xenakis, & Vavougios, 2017).
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1.6  Physical Computing

2y ekmoudeuTIKn Epevva €xet viobetnBel o dpog physical computing ¢ 1 chvoeon
TOV TPOYUATIKOD KOGUOV HE TOV 10010 KOGUO TOV VIOAOYISTI. ALTOC 0 OpOg ExEl
ueyoAn ovuPorny omv ekmaidevorn  emrvyydvoviag vynio  Pabud  uddnong
(Xatinmamadomovrog, Aovkdrog, & Mmekecidtmg, 2016). Ot Gvokevég ToOL
ypnowonowvviar oto. mAaicle tov Physical Computing oAAnAemidpovv pe 10
nepiPdAlov Toug péow aleBnpov. Ol GUYKEKPEVEC OGLOKEVEG AauBdvouy
dedopéva amd Tov TPAYUATIKO KOGUO HEGEH aictnTpmv Kot pE autdv Tov TPOmO
uetpovy O1apopa. otoryeio. Tov mepiParrovrog (O’Sullivan & Igoe, 2004; Booth,
Stumpf, Bird, & Jones, 2016). H évtaén tov Physical Computing ot d10ackaiio £xet
emextafel oe Oheg TIC exkmaudevTIKES Pabuideg, amd v mpoOTOPAOUIC pEYXPL TNV
devtepofabo exmaidevor. Onwmg xel NON mapatnpnOel, ot evdeiéelg oe TPOKTIKS
eminedo etvorl apketd Oeticég, KoOMG aLEAVETOL TO EVONPEPOV TOV UAONTOV,
OVOKOADTTETOL 1) SNUIOLPYIKOTNTA TOVE, VA TOVTOYPOVO EXITVUYYAVETOL 1] KATOVON G
o€ EVVOIEC KOl OVTIKEIUEVO TOV TPAYLATIKOL kKOopov (Mmeieointng, Poumora,
Xor{nromaddmovrog, & Aovkdrog, 2017). A&iler vo emonuavOel mwg to physical
computing kaf1otd TN pAbnomn dUoLPYIKY, oty Ko cuvepyatiky. Emiong, m
uabnon avt kobetd OAOVE TOLG MOONTEG GA®MYV TOV NMAMKIGV ONUIOVPYIKOUC,
TOPOKIWVNTIKOUG KOl S10oKeESUOTIKOVE, UE OMOTEAEGHUA KUl TO YVOOTIKO OVTIKEIIEVO

Kol 0 VTOAOYIGTNG v yivovton o eaxvotikd (Choi, Lee, & Woo, 2016).

Xoueova pe ™ PProypapia (Xarinromaddmovrog, Aovkdrtog, & Mmeiecidng,
2016), o 6po¢ «Physical Computing» amoterel TPOEKTACT| TNG POUTOTIKNG, SLOTL QLTY|
Baciletor oto avtovopo avtikeipevo. H avdmtuén yYAwGGHV TPOoypaUUaTIoHOD Y1X
odld evémvevse T ONUIoOVPYiN TPOYPUUUATICOUEVOY VMKOV Tov B @pépovv
TPOYPUUUOTIGUO 6T0 QUotkd Kdopo (Blikstein, 2013). Mo moAAEG dekaeTiEG O10POPES
oLokeLEG Tov physical computing Kol EKTUOEVTIKE POUTOT £XOVV ¥pnGLoTomOel yiu
va 01eVKOADVOLY TNV ekmaidevon tov padntodv. Tapadelypoata TETOIV GLOKELOV
Kopatvovior  amd  mpoypoupatilopeva,  poumdt omw¢ to Bee-Bot, 61d¢9opeg
TPOYPAUUOTICOUEVEC GLGKEVEG €16000L Kot ££000V Omtmw¢ To Makey — Makey (ekdva,
15), &bpopec mhokéteg Omwg to Raspberry Pi kot 10 Arduino, xafd¢ Kot
EKTALOEVTIKG, pOUTTOTIKG KT, 07tw¢ To Lego Mindstorms (Blikstein, 2013; Sentance,
Waite, Yeomans, & MacLeod, 2017). Apywkd, ypnowomomonkoy to Kt Kol To

pOUTOT, OUMC, €mEWON TPOEKLYE opydTEPA 1 aviykn ot uabntéc vo udbouvv
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TPOYPUUUOTIGUO ¥PTCIUOTOMONKAY Ol VEEC GUCKEVEG UE GMOTEAEGUO, VO, KAVOLV TOV
VTOAOYIGTN TEPICCOTEPO TPOSPAGILO G Eva VpL Pdoua. uadntodv (Sentance, Waite,

Yeomans, & MacLeod, 2017).

8% o8 o8 o8 o8 oe

Eixova 15. Eéaptipota MaKey MaKey (Rogers, Paay, Brereton, Vaisutis, Marsden, & Vetere, 2014)

e avtd 1o onueio aéilel va avagepbel 6TL onuavtikd poro oto physical computing
nailel o pikpoereyktig Arduino (ewéva 16, 17), o omolog &xel ) duvatodTTO VO
VAOTOMGEL TOIKIAEC E€PAPUOYEG TOL  QLOIKOL kOouov (Xatinmomaddmoviog,
Aovkdrog, & Mmreiecuntng, 2016). ITo ovykekpyéva, 10 Arduino etvar o
VTOAOYIGTIKY] TAATQOPUA OvOLyTOD KMOOKa, 1 omoia, Baciletal 68 (o oAy unTpIkn
TAOKETO, TTOV® OTNV Omolo €lval EVOMUATMOUEVOS O UIKPOEAEYKTNG KABMC Kol Ot
€16000V¢ Kt €£000VE OV YPNCIUOTOIEL 1| VIOAOYIGTIKY TAATPOpUA etvor 11 Wiring,
dNAadN TPOKEITOL Yo TN YADGSA TPOYPOUUOTIGHOL CH+ pe KAmoleg UETATPOTEG
(Braumann & Brell-Cokcan, 2012; Maksimovi¢, Vujovi¢, Davidovi¢, Milosevi¢, &
Perisi¢, 2014). O pkpoereyKTnG UmOPEL VO, TPOYPOUUATIOTEL HUE KATAAANAN YADOGGO
TPOYPAUUOTICHOL péca oto mepifarirov IDE (Melgar & Diez, 2012). Eriong, 1o
Arduino £&yet ™ Ovvoardmra vo, Katavoel to mepPdirov amd To 0e0OUEVE, TTOV
happdver amd Toug S1dPopovs acNTPEG Kot AAANAETIOPE Ue TO TEPPAAAOV UE TIC
UETPNGCEIS POTOC KOl e TN ¥pnon tov kivntipov. Na onueimdel nog to Arduino
VIAPYEL oV ayopd. oe Owpopa peyédn (Arduino Mini, Arduino Mega, KAm.)
(AnunTpradng, 2015). No onuewwbel o6t1 10 Arduino dnpiovpyet S100pAGTIKEC
EPUPUOYES OV amevBivovTal akoua Kol 6e apyaplovg ypnoteg (Melgar & Diez,

2012).
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Eixoéva 16. Arduino Uno (Melgar & Diez, 2012)

Materiale_

Eucova 17. Yhké Arduino (Arduino, 2015)

Eriong, mapouotec dvvardmteg pe 1o Arduino éyet o pikpoeieykti¢ Raspberry Pi
(ewéva 18). To Raspberry Pi viobBeteitar 6ho kol meplocOTEPO MG KATAAANAN
TATEOPUE, TOGO OtV €pevva, OGO KUl OTIC EPUPUOYES TOL ALadIKTOOL T®V
apayudrov (Internet of Things) (Zhong & Liang, 2016). H mhaxéta Raspberry Pi
elvar pioe owovopikn mAokéTa, M omola vmootnpiletal amd peydho aploud
TEPLPEPEINKADYV GLOKEVAOV €16000V ko €£00ov. To Raspberry Pi éxel ateieimt
duvaToOTNTO OTN XPNOT| EMITPETOVIOS TOVG TEMKOVE YPNOTEG VA TO TPOYPUUUATICOVY

avéroya pe Tig ovaykeg tovg (Maksimovic, Vujovi¢, Davidovi¢, MiloSevi¢, & Perisic,
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2014). Zmv exmaidevon 1 GLYKEKPWEVY] TAATEOPUA PBEATIOVEL OMUUVTIKA TN

nabnotokmn amdoocn Kot TNV eumepia Tov pabntodv (Zhong & Liang, 2016).

(SRREE2 01 L e

1110

Eixova 18. Raspberry Pi 2 Model B (Zhong & Liang, 2016)

To physical computing 6Ti¢ GYOMKEG TAEELS UTOPEL VA EQUPUOCTEL PE TNV EVTAET TOL
kit Talkoo, to omoio Pacilerar oto Arduino. Avtd meprrhapPdver To VAKO Kot TO
ontiko mepPdrrov IDE (euwcova 19) (Cukurova, Luckin, Millan, & Mavrikis, 2018). H
KOpla 10€0 tiow amd to Talkoo eivor 0 oyedlacnodg va amevBiveTal 6Toug apydplovg
YPNOTEG £TCL OOTE VO ATOPELYOVTAL TUYXOV AGON amd eGQUAUEVN Y10 TOPEOEy X
kaAwoimorn. BéPata, omd 10 cvykekpipuévo kit pmopel vo emm@eAnBobv Kal ot
EUTEPOL YPNOTEG O10TL QLTOL EYOLV TNV 1KOVOTNTA, VO ONLLOLPYT|GOLY YPTYOPd,
npototumo. Ko Oowdpaoctikd cvotnuotoa (Katterfeldt, Cuartielles, Spikol, &

Ehrenberg, 2016).
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Ewcova 19. lleprpariov IDE (Katterfeldt, Cuartielles, Spikol, & Ehrenberg, 2016)

Ta mepiocdtepa pyo tov physical computing Tov £xovv KatackevaoTel dtabéTovv
kdmola, otdole. ITio cuykekpuéva, dtapovvtal oty £l6060, otV enclepyacio Kal
oV £€£000. XyeTikd, Pe TIC OpacTNPLOTNTEG £16600V Kot €660V, aVTEG dlakpivovTal
o€ aVOAOYIKEC Kol YMlakég BUpec. AVo yeyovoTa, LtopoLV Vo, TPayUaTomolnfovy eite
oe oepd elte mapdAinia. O pikposheyktng (microcontroller) eivon éva pikpdg
VTOAOYIOTNG, O omoiog AauPdvel minpogopieg omd Tovg cucbnthpeg, yepileral
BaciKEG UNYOVEG KOl GUGKEVEC KAl GTEAVEL TANPOPOPIEC Kol 6€ GAAEC GLGKEVEG. Me
O AmTAQ AOY1, VTOG amoTeAEl T TOAN HETAED PUGIKOU KOl VTOAOYIGTIKOD KOGUOV.
Y10, kukAdpato, physical computing o1 GmOUTHGELS TG EVEPYENG OV €lval VYMALS,
omote o, pmatapia 9V etvan 18avikn. Emiong, m tdon SV mov vmbpyer otoug
UIKPOEAEYKTEG €lval OQPKETH OTIC MEPLGGOTEPEC TepwmTMOOoElS. Me Pdon avtd
evBapplhveTal £vo eVEAVTOSTO Kol SNUIoVPYIKO TEPIPdAiov 6TO omoio ot UaONTEC
naBaivouy TI¢ £VVOIEC TG EMOTHUNG TOV VtoAoyioTtdv (Sentance, Waite, Yeomans, &

MacLeod, 2017).

Mo 1t 6aokoiio tov physical computing kdmolor gpgvyntég odnyndnkay otnv
eepedvnon pog wpoocéyyiong mov Paciletal oty enidven mpoPfinudtov. Kdamolot
gpevvnTég  mpoteivooy TV dnuovpyla  evOC  UOVTEAOL TEGGAPOV  PACE®V,
wpocTolpacioe  (Slouopemor  oTOXoV, GYedoUOC UG Odkosiog, —Emiivon
apoPAnudtev), emroyn (emioyn ecddov / e£0600v, KmdKomoinom), amoddoo
(exTéAEOT] TOL TPOYPEUUATOC KOL TOPATHPNGCT TGOV OTOTEAEGUATOV) Kal allordynon
(ovyydvevon AmOTEAECUAT®V, TPOGOIOPIGUOS TOL TPOPANUOTOC, CmOPOCT) YiX

aArayn petafintr, evromioud cearudtov) (Schulz & Pinkwart, 2016). Mo GAAn
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modaywykn tov physical computing eivon to Use-Modify-Create. Avto etvan éva
TAOIG1O 0100.6KOMOG e 6KOTO va vooTnpilel TV Tpdodo Tov pabnty ot uddnon.
Ye outd TO TAOIGI0 O1000KAAING Ol HOONTEC AEITOLPYOVY OUOSIKG HE EVO GUVEYEC
TPOYPOUUO  OMuovpydvtag  OIKA  Toug  mpoypdupoata. MOAMG ol pobntég
SNUIOLPYNGOLY  OIKA  TOLC  TPOYPEUUATO, PN CIUOTOIOVY W10, EMCVUANTTIKN
dwdwacio emaveéétaong, dokyung kol ovéivong (Lee, et al., 2011). IMapopoing,
gywvav cvlntnoelg ywo. pia dieddototn uddnorn 6mov ot pabntéc Ba umopovv va
QTAGOVY 6TO GTAO10 TNG ONLIOLPYiaG OIK®Y Tovg Epymv. [a va emttevyPel avtod etvar
amopaitnTo va vrdpéel obvoeon UeTaEh BePNTIKNG Kol TPUKTIKNG KATOVONGNG,

yeyovég mov PonBdet to physical computing (Fuller, et al., 2007).

Ene1dn] 10 evdwgpépov tov emommuovov yo. to physical computing cuveymg
av&hveral, stvor ypnoyo va avoeepBel 6Tt £xovy 10N TPAYHOTOTOMOEL Kot £pEVVES Ot
OMOlEC YPNOCIUOTOOVY UIKPEG TPOYPUUUATICOUEVEC GUOKEVEC OV UTOPEl va elval
S0BECIUEG OTO GYOMKO 1 KOl 6T0 EEMGYOAMKOV TAUIGIO AOY® YOUNAOD KOGTOLC.
Avoivtikotepo, 10 BBC micro: bit eivan o tétolw Gvokevy, 1M omoia
¥PNOOTOmONKE Y100 puice Epevva, Tov Tpayuatonombnke oto Hvouévo Baciielo. H
GLGKELT aUTN £XEL TOAAE BETIKG YOPAKTNPIGTIKG XPNCIUOTNTOC, VITOSTNPILEL TOAAEG
YADOGEG TPOYPUUUOTIGUOD KOl UTOPEL Vo eVeOUAT®OEl 68 TPAYUATIKO ¥POVO OE
ToAAG Epya. H épeuva mepieiye ouvevteDéelg omd eKmaldeLTIKOVE Ol Omoiol £YOuV
YPNOCULOTOMGEL T1] GLYKEKPIUEVT] GuokevT|. Ta amoteAéouata TG EPELVOC Y1 TNV
EVTOEN OUTNG TNG TPOYPOUUATIOTIKNG CLGKELNG oTn ddacKaAla eivol Betikd Kot
umopel va, 0MGEL TN SVVATOTNTO ©6TOLG MaONTEC va, avamTOEovy Tig 0elldmnTeg
emthvong evog mpoPanuotoc. Ouwmg eivol amapait)To vo LLAPYEL KOl KOTAAANAN
EKTOIOEVOT] TOV EKTAIOEVTIKDVY, KOUTAAANAOG YPOVOC TPOETOUAGIOG Y10 VO UITOPOLV
VO EVEOUOTOVOLY TETOIEG GVOKEVEC physical computing 6TO TPOYPULL GTOLOMY KOl
TELOG YPOVOG Y10, TOV TPOYPUUUATICUO Ko TNV avartuén tov pabnuatog (Sentance,
Waite, Yeomans, & MacLeod, 2017). Tlapouoimg, OpiopEVOL EKTOIOELTIKOL TTOV
YPNOIUOTOMGAY 6TV O1006KUAN TOVG VAMKO avolyToL KMOotke, Omms 10 Arduino, kot
3D extummtég, mopomipnoav OTL Ol SUVOTOTNTEG TOL Elyov G OYECN WE TOV
TopodocloKd TPOTO S1dacKaAiag NTay mOAD peyaAvtepes. Térog, mapatnpnooy Ott
Katd TN OldpKew YpNoNng OLTAOV TOV EPYOAEI®V 1M 1KOVOTNTA £RiALONG TOV
TpoPANUdTOV Kot o1 18€e¢ oL TEBNKAVY, cuvovdomnkav ue v okéyn (Hyungshin,

Sangmin, Jeonghwa, & Changmun, 2016).
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Yvumepacpatikd, 1o physical computing Oewpettor ©¢ po dwdkacioa yoo ™V
OUVOEGT] YMEPOKDOV OVTIKEIUEVOV HE TOV TPOYUATIKO KOOUO WHEG® UOVIEA®V
npocopoinone. Emopévac, yiveton 1 dtacvvoeot tov pe v eknaidevon STEM 660
kol pe v Ymohoylotikny Emomun. Téhog, Bewpeitar 6t1 to physical computing
umopel va. viorombel e cupgmvio 1660 pe To STEM 660 kot pe v emotiun g
Mnyovikng. To PBoocikd emyeipnuo etvar 6t avtd umopel vo Ponbnoel Kot Tovg
EKTOLOEVOUEVOVC KOl TOVG EKTOIOEVLTIKOVS VO VAOTOW|COVYV GTOLXEID. TTPUKTIKNG

emoTnUoAoYiag pécm mepopdtov (Schulz & Pinkwart, 2015).
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2. YmoroyoTikn TKEYN
H Yrmohoylotikn XZkéyrm ovo@QEPETOl GE U0 GLAAOYN VLTOAOYIGTIKGOV 10e®V Kol
oLuVNBEI®Y TOV LVOAOD. AVTEC TIC VTOAOYIOTIKEG 10EEC KOl GUVNOELEC TIG KOTEYOLV Ol
GvOpmmol Tov acyoAovvTol pe KAAOoLE TV vroloyiotdv (Tedre & Denning, 2016).
Mmropet vo a&lomomnBel oe OAeC TIG EMOTNUEG YIX VO, ETALOOVY TpoPAnuaTa, Vo
oxe0106TOVV GLGTHHOTA, VO, OnuovpyNBel véa yvdon Kot TEAOC VO KOTavonBoLv
Aertovpyieg kol ol mEPLOPIGHOlL TV LROAOYIOTIKGOV cvotnuatev  (Puydapng,

Kotlaunacdxn, & KaroPpéktng, 2018). Eniong, &pyetan cuvdvaotikd poll pe Tig
de&10tNTEG TNC YPUPTG, TNG Ovayvmong Kat TG apBuntikng (Wing, 2006).

2.1 ITotopwkn avadpourn Tov 6pov YToAOYIOTIKY LKEYN

Xoueova pe v PiMoypaeia, N avaykn Eviaéng g ETGTAUNG TOV VIOAOYIGTMOV
omv mpoToPabia oAAd kot oty devtepofabo  exkmaidevon  cvlnTnoOnke
TOYKOSUIOG amd TPOTOTOPOLE TG EMSTNUNG TOV VIOAOYISTOV Yo TEPimOL eénvta

xpoévio (Caeli & Yadav, 2019).

Apycd, Tpv omd TV ELEEVISN TOL OPOL VITOAOYIGTIKT] GKEWYT), VINPYE 1| OPYIKY| 1060
™G emiivong mpoPfinuatev. ITo cvykekpévo, 1o 1940 o John Von Neumann
avapépBnke otov Opo VTOAOYISTIKY (computing) kol TOVIcE TG efvan &vog
Eexmplotdc emotTnuovikdg KAdoog (Denning, 2009). Tig dekaetieg tov 1950 ko 1960
N 10éa emiAvong mpoPAnudtov mpocodlopiletar pe tov 0po AiyoplOuiky Xkéym
(Ozcinar, Wong, & Tugba, 2018). Xe éva ocvvédplo to 1960, o Alan Perlis mpdteve
6TOVG HOONTEG VO, LEOOVY VO, KATOVOOUY TOLG DITOAOYICTEG MG YEVIKG EPYUAEI Y100 TNV
emthvon TpoPANUATOV Kol Ol G €101KE EpYUAEia Yio TNV EMTALGT GUYKEKPIUEVOV
apoPinudrov (Ozcinar, Wong, & Tugba, 2018; Caeli & Yadav, 2019). Exniong, o
1010¢ mpodteve mOGO peYdAn onuacia £xovv ol VONTIKEG Olepyacieg mov elval
ATOPOITNTEG Y10 VO, GYESIUGTOVY AYOPIBUOL KAl £TGL E0MOGE EUPOOT) GTNV YPNON TOL

amo Oheg Tig emotueg (Tedre & Denning, 2016; Ozcinar, Wong, & Tugba, 2018).

X1 dexoetio Tov 1960 ko 1970 vanpye ueydin o1yoyvouio oxeTikd ue Twg O Tpémet
va Ovdcketol 1 emotun v vroioywotdv (Caeli & Yadav, 2019). Mepwol
gpevvnTég vrootpilov 6Tl o1 pobntég Ba mpémel va udbovy TPOYPUUUATIOND, EVED
oV GAAN TAELPA LANPYOV EPELVNTEG TOL TOVILOV OTL Ol GAyOPIBUOl NTAV TO
ONUAVTIKOTEPO UEPOG TNG ekTaidevong Twv padntov. To 1972 to Yrovpyeio Taideiog

™G Aaviag mpdteve Eva vEo UdOnUa Yoo TOLg HOBNTEG TG TPWTOPAOUaG Kot TG
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devtepofabog ekmaidevong Omov GTOYXOC MNTAV 1N KOTOVONGoN KOl O GYEOUGHOC
aAyopiBumv ®¢ eravaAnTTiKY dtodikacio Kot oyl 1 EKUAONGN TOL TPOYPAUUATIGUOV.
Béfoe m un amoktmon tov OeEI0THTOV TOV TPOYPUUUATICUOD UTOPOVGE VO,
gumodicel v Koatavonorn tov aiyopibuwmv. H evardlaktiky] wpocéyyion Mrav m
ekudonon OlaypapUdTOV PONG TO OTOl0 EMETPEMAY TNV KAVOTNTO EXIKOWVOVIOG
Moeov o¢ aiyopiBumv (Caeli & Yadav, 2019). IMopéuowe o Knuth (1974)
vroopiée OTL M KavOTNTO, ¥PNoNG TOV ahyopibuwv pmopel va mPocdmoeL TNV
KavOTNTA, GTOVE LUBNTEG VO KoTavonoovy Babitata Kot GAAovg Topeic g {omng Tov.
Axéun, vmootipiée ™V HOVOSIKOTNTO TNG LRAOAOYICTIKNG EMISTHUNG Kol OTL O
Sywpiopdc ™ amd To GAAO EMIGTNUOVIKG Tedio ogeihetanr otnv AAkyopiOuikn
Yxéym. Me Bdon avmv yiveton kot 1 exidvon tov apofinudrtov (Denning P. J .,

2017).

To 1980 o Seymour Papert tav o TpdTog mov ypnoyonoince tov 6po YIoAOYIoTIKN
Yxéyn. O Papert mepiéypoye autod mwov ovouale oxlloppevikn dbomoon petald Tmv
aVOPOTICTIKOV EMOTNUOV Kot ¢ emotune. [lpotewve 611 0 vmoroyiotng Oa
UTOPOLGE VO, GLUPEAEL TG YPOUUNG HETAED QUTOV TOV TOMTICUOV QEPVOVIUS TO.
odld 6 o o avOp®MISTIKY oxéon ue T padnuotikég 16éeg (Caeli & Yadav,
2019). Emiong, mpoomdOnoe va evidéel oty mpotoPdOuie  exmaidsvon v
dwbackaria ™G yhdoooag mpoypappaticuod LOGO pe okomd v amdkInom
SdKaoTIKOV 0e&lotNTOV oKEYNG Kol Kot eméktacn TIg 0e&10tnTeg emiAvong
apofinudrov (Tedre & Denning, 2016; Ozcinar, Wong, & Tugba, 2018). H yA®coa
apoypappoticpod LOGO oyedidotnike ¢ epyoieio mOv EMITPEMEL GTO, TOOLL VO
ytilovv mvevuaTikég OSopéC kol va mpoeTtodalovror Yo évo UEAAOV OmOL Ol
VROAOYIGTEG Ba yivouy onuavtikd pépog g Comg toug (Voogt, Fisser, Good, Mishra,
& Yadav, 2015; Caeli & Yadav, 2019). Me dAira Adywo o Seymour Papert
TpooTabnce va 6104Eel 6T TOLdLd TV KAVOTNTA TPOYPUUUATIGUOD TOL VTOAOYIGTY|
Kal Oyl TOV LTOAOYLSTH| ToL Tpoypappatilel ta moud. H mpocéyyion tov Papert
emnpedomke o€ peydro Poabud amd tov Jean Piaget o omolog tOVIGE T onuacio g
KOVOTNTAG TOV TALOIDV VO AVTOVOKAODY TI GKEWYT] TOVE MG Ol OIKOSOUOL TOV OIKMOV

Tovg TveuuaTik®v dopnv (Caeli & Yadav, 2019).
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Ao 1t dekaetio Tov 1990 1 evaoydinon TV eTGTNUOVOV UE TN YTOAOYIGTIKY|
Yxéym dpyoe va meplopiletar evad amd to 2006 10 evOlUPEPOV GPYLIGE VO EVTIEIVETOL.
H mopamipnon avt empPefordveron amd TG TPOSTAOEIES TOV EMGTNUOVOV VO
opicovv avtn v morvoculnmuévn évvow (llic, Haseski, & Tugtekin, 2018). 'Etct
a6 to 2006 Ko EMETO, Ol EMGTNUOVEG AGYOAOUVTAL OAO KOl TEPIGGOTEPO UE TNV
Y7rohoyloTikn Xkéyr, HE OKOMO TOV KAOOPIGUO TOL Oplouold NG, TO TANIGLo
EVOOUATOONG TNG o€ podnuata OETIKNG, KOWOVIKNG Kol avOpOTIGTIKNG KATEVOBUVONC
KaOMC KO T0. OPEAT] TTOL VT ATOPPEEL AAAA Kol Ta, EpyaAeiat OV elval KOTAAANA
v va a&toroynBet. Xmpic Evav manpr kot coen opiopud sivar advvarn 1 a&loidynon
Ue TV xpnom epyoreinv aArd Kot 1 évtaén g oto Avaiutiko Tpdypaupo Zrovdonv
(Fletcher & Lu, 2009; Selby & Woollard, 2013).

Me 10 TEPAGUA TOV YPOVOV EYOVLV YIVEL APKETEC TPOCSTAOELE Yo Vo 0modoBel Evag
caPNg optopog yoo TNV Yroroylotikny Zkéymn. To 2011 o ZOAioyog Exmaidevtikdv
¢ Emomung tov Ymoroyiotdv (ISTE), 1 Aebvig Etaupeia yioo v Teyvoroyia
omv Exnoidevon (CSTA) xar 1o EOviko Topvpo Emomuanv (NSF) cvvepydotnkav
ue oteAéyn ¢ TProPdbog ekmoidevone, g Prounyoviag Kot NG LITOYPEMTIKNG
EKTOIOEVOTG OTOYXEVOVTAG OTNV ovamTLEN evdC GaPY OpISUOL 7oV B TTEPYPAPEL
ototyeia Ta omoia Ba UITOPOVVY Ol EKTOISELTIKOL 68 OAES TIC Pabuideg g exmaidevon
VO EVEOUOTOCOVY GTO TPOYPUULO CTOVODV TOV UAONUATOV £T61 OOTE O1 LaONTEG VO
avamtvéovy de&iomreg Ymoroyiotikng Zxéymg (ISTE, CSTA, & NSF, 2011; Barr,
Harrison, & Conery, 2011).

2.2 Opwopoi

21V TPocTabEln Y10 VO TPOSOIOPIGTEL O OPIoUOC TNG YTOAOYIGTIKNG ZKEYNG, EXOLV
STurtmOel apketol opiopol and Tovg epeuvntés. ‘Ocov agopd v epsuvntplo. Wing,
LT €166 Y0YE KATOL0UG OPISUOVE ové, TaKTd ypovikd daothuata. ITo cuykekpuéva,
t0 2006 1 Wing dnuocicvce &va apBpo OmOL OvEPEPE OTL 1 VTOAOYICTIKY OKEYT
neplhapuPdvel v emiivon mpoPAnudtov, Tov oYedOoUd CLOTNUATOV KOl TV
Katovonon g avipamivng cvumepipopds. Emiong, petatdmice to emimedo G
oculnmong oxetikd ue v YX, tovioviag OtL aut dgv elvar pio amapoitn
Je&10tTTO. LOVO Y10L TOVG EMCTIUOVES TTOV AGYKOAOLVIOL UE TNV TANPOPOPIKT], GAAL
TopOTNPEITAL XPNOU Y10, OAEC TIC vonTikég Olepyacieg (Wing, 2006). Na onueiwbet
OGS 6TO GPHPO avaPEPOTAV OTL QLT 1 VEQ IKAVOTNTA Elval ¥pM oo va, TpooTebel mg
U0 IKAVOTNTO TOV TV oL Oa. amoktdral amd T oyorkn uabnon (Voogt, Fisser,
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Good, Mishra, & Yadav, 2015). To 2008 n Wing cwcdyel v £&vvolr OTL 1
Yrohoylotikn Zkéym eival éva gidog avoivtikng okéyne. H Y popdletar pe v
HOOMUOTIKY, UNYOVIKY KOl TNV ETICTNUOVIKY OKEYT £TG1 OGTE Vo mpoceyyileton M
KATOVONGY TG  VLAOAOYISTIKOTNTAG, TNG VONUOGUVNG KOl TNG  avOp®dITIvNG
ocvumeprpopds (Wing J. M., 2008). To 2011 mpoceyyilel Tov opiopud ¢ YZ ue pia
KOVOUP10, KOl O OAOKANPOUEVT] EVVOL0, OVAPEPOVTAC OTL Ol VONTIKEG OlEPYAGIES TTOV
EUTAEKOVTOL Y100 TNV ETIAVGN TPOPANUATOV ENTPETOVY TV SIEKTEPAIMGT TOVG UE

uéco v eneéepyacio Tov mTinpogopidv (Wing J. M., 2011).

To 2009, o Denning ava@pépel 6tt 1 YWOAOYISTIKN] ZKEWYM &ivol €vo GUVOAO
de&lotT®V TOL OAOL 01 AVOPMOTOL £YOLV TNV KAVOTNTA, VO, TIG ATOKTHGOVV KAl VO, TIG
ypnowonomoovy (Denning P. J., 2009). Tnv 6w mepiodo avapépbnke omd 600
EPELVNTEC OTL M €vvola OVTH amoterel €vav Tpoémo emiAvong mpoPfAnudtov Kot
OYXEOI0GHOV GUOTNUAT®V, TEPIAAUPAVEL TNV CAYOPIOUIKT) OKEYN KOl TNV 1KOVOTNTA
EPUPUOYNIG HOBMUOTIKOV EVVOLDV Y10, BEATIOTEG ADGEIS KO TEAOG 1 LTOAOYISTIKN
oKEYN KAVEL ¥p1oN OPOPETIKOD ETTEOOL APUIPESTC UE GKOTO VO, KATAVONB0UV Kol
va embolv omoterecpatikotepa to poPAnuara (Fletcher & Lu, 2009). To 2010
amé v Bers 011 1 vToAoyIoTIKY OoKEYM Elval Eva €100¢ AVOALTIKNG CKEYNC TTOL
O100€TEL TOAAEC OMOWOTNTEC UE TN MOONUATIKY] OKEWYTN, OYETIKE UE TNV EmiAvom
TPOPANUATOV, TN UNYAVIKY] Kot TV emtetnuovikn okéyr (Bers M. U., 2010). Eriong,
™V 1010, ypovikn mePiodo avapépbnke OTL 1 VTOAOYISTIKY okEYT Etvat 1 KavoTnTO,
KPITIKNG OKEYNG Kot exiAvong TpofAnpuatog mov cuureptAapufavel Eva Y TOAOYIGTIKO
Ytotyeio 1o omoio eival 6oKoAo va dekmepaiwbet ywpic tn Ponbelo Tov vIoloyioT)

(Ater-Kranov, Bryant, Orr, Wallace, & Zhang, 2010).

O Xvahoyog Exmoaidevtikov tng Emomung tov Yroroyiotdv (ISTE), n Aebwig
Etapeia yio mv Teyvoroyia omv Exmaidevon (CSTA) kot 10 E6viko Tépuua
Emomudv (NSF) emonuovay 6tt n Yrohoylotiky] Xxéyr elvar pio, 6laokoscio
emthivong mTpoPfANUOTOC OV OlUOPPOVEL TO. TPOPANUATO £TCL MOTE VA yivetal M
¥PNON TOL VLTOAOYIGTN, OPYUVMOVEL Kol avaALEL Ta dedopéva pe Pacn tn AoyiKn,
avamopIoTd T 0£00UEVA HEGEH TNG O1001KAGING TNG APUipESNC, OLUTOUATOMOLEL TIC
dwdwaociec emiAvong péow ¢ AAyoplOukng Zkéymg, evromilel, avaAvel Kot
ePapuolel Ti AMGELG TOV TPOKVITOVY UE GTOXO TOV GLVOLAGUS Prudtov Kot TEAOG
Kuplapyel m yevikevon Kot 1 petagopd g dadikaciog exiivong mpoPAnuatog ot
gvpog mokidhwv mpoPfAnudatwv (ISTE, CSTA, & NSF, 2011). 'Evag dArog opiopudcg
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vroypapupifel ot etvar o dwdikaocio emiivong mpoPfAnudtov mov umopel va
avtopatoromBel, vo petapepfel kol va eQapuroctel o opicpéva Bepata. Axoun, ot
10101 EpELYNTEG EMONUOVAY TOG Ol KAVOTNTEG TS YTOAOYIGTIKNG ZKEYNC UTOPOVV
v KOAAMEPYNOoUV Ge OO TO, YVOOTIKA OVTIKEIUEVA, ¥PTCULOTOIOVIAS KATAAANAESC

uebd60vg Kot TpOTOLS O10ackariag (Barr & Stephenson, 2011).

To 2012, o Alfred Aho d1apopomoince Tov opiopud mov E0moe N Wing Kail aveépepe
g M Y eivol ot vonTikég dlEpyusieg Tov EUTAEKOVTAL Y10, TOV UETOCYNUATICUO TV
apofAnudToV ue okomd ot AVGES Tov Ba TPOKVYOLY VO TUPOVCIUCTOLV UE
VROAOYIGTIKG Prjpata Kol aryoplOuikég owokacieg (Aho, 2012). Emmpocbeta, atilet
va onuembel Tmg o oplopdg mov 666nke to 2013 amd Toug Selby kar Woollard etvan
ot YZ anoterel yvootikn Asttovpyia kot oyetileton pe v exiivon tpofinuotoc,
EVD TOLTOYPOVO TO ATOHO &YEl TNV KavotnTa Vo, oynuotilel agapéoelg, va
EMTLYYAVEL TNV TUNUOATOTOINGN KOTA TN O1001KeGior TG OKEYMS, va, oynuatilet
YEVIKEVGELS KO TEAOG VO GKEPTETAL AAYOPIBLIKG, Kot pe 6povg a&tordynong (Selby &
Woollard, 2013). To 2014 vroypaupileron mog 1 Y eivor mopduolo pe tov Tpomo
IOV GKEPTOVTAL Ol EMIGTNUOVEC TNG TANPOPOPIKNG OtV Tpoceyyilovy mpofanuata
oto omola embupovy va Bpouvv 1t Avon (Riley & Hunt, 2014). Tékog, to 2015 o
Michaelson 1oyvpileton 611 1 YX eivar 1 dwdikacio exiivong tov mpofAnudtmv
KaBh autn ennpedlel TOV TPOMO LLE TOV OTTO10 EVAL ATOUO avVTIAUPAVETOL Kot AOVEL TOL

apoPAnuata (Michaelson, 2015).

YTOV MOPOKAT® TIVOKO TOPOLGIALOVIOL GUVORTIKG KOl UE YPOVOAOYIKN GEIPA Ol
op1opol TG YTOAOYIGTIKNG GKEWNC TOL TPOAVAPEPBN KAV Y10 VO, pavepwBel 1 eEEMEN

NG £VVOlaG QUTNG.

Hivaxag 1. Opropoi g YAoroytoTiknG ZKEYNG

Epsovntég Opopog g Yroroyiotikng Zkéyng

Wing, 2006 H YX meprropfaver v emtivon mpoPfinudtov, tov
oXeOGHO  CLUGTNUATOV KoL TNV Kotavonon g

avOPOTIVIG CLUTEPIPOPAC.

Wing, 2008 H YZ elvar éva €idog ovoAuTIKNG okéymg, popaletal pe
TNV UOONUOTIKY, UNYOVIKY KOl TNV ETICTNHOVIKY] OKEYT

&tol  ®ote  vo,  mpooeyyiletor M KoTavonorn NG
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VTOAOYIGTIKOTNTOG, TG VONUOSUVIG KOl TG avOpOTIVNG

GLUTEPIPOPALG.

Denning, 2009

H YZ eivon éva chvoro de&lothtmv mov OAoL o1 avBpmmol
EYOUV TNV KAVOTNTA VO TIS OMOKTNOOLV KOl VO TIC

YPTCLOTOU|GOLV.

Fletch & Lu, 2009

H YZ opileton o¢ évag Tpomog entAvong pofAnudtov Kot
OYXEO10GLOV GLGTNUAT®V OV TEPIAAUPAVEL:
® TNV AAYOPIOUIKY| OKEYM
® TNV KAVOTNTO EQUPUOYNG HOOMUATIKOV EVVOIDV
v BéEATIOTEC ADGELG Kot
® OJlPOPETIKO  emimedo  oQaipeong  ywu  va
KaTavonfovv Ko va, eMALOOVV

QOTEAEGUOTIKOTEPA, TO, TPOPANUATA

Ater-Kranov, Bryant,
Orr, Wallace, & Zhang,
2010

H YX opiletor ©¢ n KovOTnNTO KPUIKNG OKEYNC KOl
emthvong  mpoPAUaTog  TOL  cuumepAapPaveEl  Eva

Y7rohoyloTiko Ztotyelo.

Bers, 2010

H YZ eivonr éva €ldog avaAuTiKng okéyng mov Olabétel
TOAAEG OUOLOTNTEG UE TN MOONUATIKY CKEYN, GYETIKG LE
MV emiAvon  TPOPANUATOV, TN UNYXOVIKY KOl TNV

EMIOTNUOVIKT OKEYT).

ISTE, CSTA, & NSF,

H YZ opiletan m¢ 1 d1ad1kacio enthvong TpofAnudtov pe

2011 Ta €ENG YOPOUKTNPICTIKA:
o Jloudppmon mpoPAnudtemv oto omola  yivetal
¥PNON TOL VITOAOYIOT
e OopyGvmon, avdiven KOl ovVOTopdoToom
dedopévmv
e qVTOUATOTOINON TV JOSIKAGIOY ETIAVGNC HECH
™G AhyopBuKng Xxéymg
®  &vTOmIoUOG KO VAOTTOIN G T®V TOUVHY AMDGEDY
e yevikevon
Wing, 2011 YX opilovtar o1 vonTikég dlepyacie mov EUTAEKOVTOL Y10

TNV EMIALGT TPOPANUAT®V KOl Ol OTOIEC EMTPETOVY THV

dlekmepaimon Tovg pHe HEGO TNV emeCepyacia TV
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TANPOPOPLAV.

Aho, 2012 H YZX eivor o1 vontikég diepyacieg mov otoy0 €OV TNV

LOVTEAOTOIN G TGV TPOPANUATOV Kol TOV AVGEDV.

Selby & Woollard, 2013 | H YZ opiletal o¢ n yvooTtikn Asttovpyia mov oyetileran
ue v emtivon TPofAUaToC Kot £T61 TO ATOUO £YEL TNV
KOVOTNTA VO
o oymuotilel apaipéoels,
® smTLUYXGVEL TNV TUNUOTOmOinon  kotd T
ddkacia g okéYng,
o oymuortilel yevikevoelg,

o GoKEQPTETAL OAYOPIOUIKA Kot PE Opovg aEI0AdYNoTG.

Riley & Hunt, 2014 H YX elvar moapopola pe tov TpOmo mov oKEPTOVIOL Ol
EMOTAUOVEG TNG TANPOPOPIKNG Otav  mpoceyyilovv

TpofAuato oto ool emtBvHOLY va, fpovy T Avon.

Michaelson, 2015 N YZ elvar o tpdrog mov emtAdovtal To TPOPANUATO Kot
étol emmpedlel oto TG Eva dTopo avtiaauBdvetarl Kot

Movel ta, TpoPAnuarTa.

2.3  Baowég Evvoleg ko Aggrotnreg YX

Azd v avackomnon ¢ BPAoypagpiag oxetikd pe v eaywyn evog capn opicrob
Yy TNV YTOAOYISTIKY ZKEYT, £Yve pavepd OTL LITAPYEL EAAEIYM EVIOIOV OPIGUOV GE
avtd 10 ESi0. I' auTdV TOV AOYO £Vl GHVOAD EVVOLADY Kt 0£E10TNTMVY avadvETAL 0md
™ PPproypoaeio yoo va karvyel 1o kevo autd (Bocconi, Chioccariello, Dettori,

Ferrari, & Engelhartdt, 2016).

H évtaén mg YX oty vmoypemtikn ekmaidevon &£xel epevvnbel ko eéetaoctel oe
TOAMAEG LEAETEC UE OTOYO TNV TUPOVGINOT| TOV TAEOVEKTIUATOV TOV OUTH TPOSPEPEL.
Inueidveron 6t M YX divel T duvoatdmta 6To Todd Vo, GKEPTOVTAL UE SLUPOPETIKO
Tpomo  Katd T Sdpkeln emilvong mpoPfAnudtov, vao  avoaAbovv BEpoTta TNg
kaOnuepwvotntog (Lee, kot cuv., 2011), va dnuovpyovv kai vo Kawvotouotv (Allan,
et al., 2010) ka1 TEAOG VO KOTAVOOUV QUTA TTOL £XEL VO, TOVG TPOSPEPEL 1] TEYVOAOYIN

(Bocconi, Chioccariello, Dettori, Ferrari, & Engelhartdt, 2016).

52

Institutional Repository - Library & Information Centre - University of Thessaly
30/12/2021 10:09:47 EET - 137.108.70.14



K. Achdavoyiov STEM Teyvoroyieg kot Extoudevtikn Popmoticn oty Eiduc) Ayeym

Youpova pe tov Resnick, 1 YX 0ev eivor amAd¢ évag TpOTOC yio TNV eKpdabnon
de&lottev enidvong TpofAnudtoyv, oAl eival Eva HEGO EKQPAOCTG PN CILOTOLMVTAG
ymoetakd péca. Xovendg, ot 0e1dmreg Y amottovviol Yo, ToV oXE00GHS Kol TV
kowovikn ovvepyacia (Bocconi, Chioccariello, Dettori, Ferrari, & Engelhartdt,
2016). Al@opol cLYYPAPElS TPOTEIVOLY HIo UEYOAN TOIKIAIN SeCloTHT®V Y10 TNV
amoKTNONG NG YTMOAOYIOTIKNG XKEWYNC, Om®G &ivor M emiAvon mpoPfinuitov, m
GLAAOYN, 1| GVEAVOT KOl 1] AVOTOPAGTACT] OEO0UEVMY, 1) amochVOEST) TPOPANUAT®Y,
n ypnon kai n dwdkacio Tov akyopibuwv, ot tpocouoiwoelg (Gretter & Yadav,
2016), n xpNON LLOAOYIGTAOV Y10 TPOCOUOIMGT GEVOPIMY, 1 EVUGYOANGCT UE AVOLYTA
TPOPANUATO Kol 1) ENUOVY] 6€ OVoKoAeC vrobéaelg (Weintrop, et al., 2015) kot té€hog

0 GLAAOYICUOG Y1 TO apN PN UEVO avTikeipeva, (Armoni, 2010).

Opiopévol gpevvnTég STHTMoNY TEGGEPLS Pacikolg TLAMVEG TTov yapoktnpilovv
mv YZ (ewova 20). Avtol o1 mohdveg eivor m oamocvvBeon (decomposing), 1M
agaipeon (abstraction), m oavoyvoplon mpotumey (pattern recognition) Kol Ot
aryopBuot (algorithms) (Riley & Hunt, 2014; Krauss & Prottsman, 2016; Harimurti,
Ekohariadi, Munoto, & Asto, 2019).

f‘—*\
[ Computational Thinking

B

< . e — —— a1
j Decomposing Abstraction |

' —%_%E , ~ D—J

[l Pattern
| recognition s :
== ; ’) Algorithms

Ewova 20. Yrnoroyiotukn Zkéyn (Harimurti, Ekohariadi, Munoto, & Asto, 2019)

Ye avto 10 onueio kpivetar oKOMYO va Yivel avopopd. G OPICUEVEC EPEVLVEG, Ol
omoieg KaBoploay kdmoleg évvoleg kat doe€otreg g Y. [io cuvykekpuéva, oy

gpevva ¢ Barr kai tov Stephenson avagépbnioy ot ahydp1Ouot kat ot dladikacieg, N
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aQaipecT), N CLTOUATOTOIMGT, 1| ATOSHVOEGT TOL TPOPANUATOG, O TAPUAANAMGUOG KOl
n mpocouoinon (Barr & Stephenson, 2011). O Lee kot ot cuvvepydrteg Tov,
avapEPBN KAy 6TV apaipesn, otV avtopatoroinon katl oty avdivon (Lee, et al.,
2011). Xe pio. dAAN €pevva €KTOG amd TNV APAlPEST), TPOSTEOMKAY Kt 1] YEVIKEVOT|
TPOTOTMV, Ol AAYOPIBIKEG EVVOLEG EAEYXOL POTG, 1 LROOETIKN AOYIKY|, 1 SOUMUEVN
amooLVOecN TPOPANLATOC, 1] UTOCPUAUATMGT] KOl O GLUGTIUATIKOG EVIOTIGUOC AaBOV
KaOMC Kol Ol TMEPLOPIGUOL omdOooNG Kol EKTEAEOT KOl TEAOC QvOQEPONKAV TO
CLGTNUATY GUUPOAMV KOl Ol OVOTOPUCTAGEIS, 1 EMAVUANTTIKY, OVOOPOUIKY| KOl
TOPAAANAN oKEYM Ko 1] cvetnpatiky eneéepyacia e TAnpogopiag (Grover & Pea,
2013). Xe emoduevn &pevva tov Selby kon Tov Woollard, avageépbnke yioo oxdua pio
Qopa M agaipeon, M ohyoplOukn okéyrn, mn omocvvieon, M aloAdynorn Kol ot
vevikevoelg (Selby & Woollard, 2013). Ze épevva mov mpayuatoromonke to 2016
emonudvonkav ot ot dnoctdoel ™G Y elval 1 aQaipeot, 1 ATOCQUAUATOGCT, N
yevikevon, 1 amocvuvOeon Kot o1 aAyop1Buol Teptiapfavovtag aArniovyio Kot EAeyyo

pong (Angeli, et al., 2016).

O Xvahoyog Exmoaidevtikov tng Emomung tov Yroroyiotdv (ISTE), n Aebwig
Etapeia yio mv Teyvoroyia omv Exmaidevon (CSTA) kot 10 E6viko Tépuua
Emomudov (NSF), ¢° évav oonyd mov e£E0moaV Kol O Omolog omevBiveral Ge
EKTTAIOEVTIKOVG, OvVOPEPOMNKOY ©TN GLAAOYN, TNV OQaipecn, TNV oviAvorn Kot
VOTOPACTACT TOV OedOUEV®Y, OTNV TUNUOTOTOINGN TOL TPOPANUATOS, OTNV
TPOGOUOI®MGN Kol TOV TUPOAANAIOUO KOl TEAOC OTOV  GUTOUOTICUO, GTOUG
aiyopiBuovg kot Tig dladikacieg Toug (ISTE, CSTA, & NSF, 2011). Tékog, 10 2012 7
ouada Computing at School Working efédmoe Avorvtikd Tlpoypappe Emovddv
(A ILX) 10 omoio amevBuvoTay ot ddackaiia tng Emoemung tov Yroroyiotdv 6to
Hvoupévo Baoiielo. Zmmv ovogeopd Tovg v v YX emonuovay 6Tt auTh
TepAaUPavel TV KavOTNTA OTOGPAAUATMOONS KOl OOKIUNG, EVD YIVETUL TAVTOYPOVA
N ¥PNoN TOV Op®V NG UOVTEAOTOINGNG, TG TUNUOTONOINGNG Kol TG YEVIKELONG,
OpOl TOL TOTELOLY OTL GLYKPOTOLV TN VONTIKY AEtovpyla NG agaipeong

(Computing at School Working Group, 2012).

Ye autd 1O onuelo etvor onuUaVTIKO Vo yivel emeENynomn TGV EVVOIDV TOV
avaPEPBNKAY. TYETIKA UE TNV APAIPETIKT SKEYT, 0LTH AaUPAVEL YDPA TAVTOYPOVO, E

TOV TPOYPappaTIcHd katl Kabopilel moleg Aemtopépeieg Ba. ayvonBovv kot o€ oteg Oa
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do0el 1dwitepn mpocoyn (Lee, wor ovv., 2011; Puydpng, Kotloumacdakn, &
KoahoPpéxtng, 2018). Ocov agopd yio TNV aAyoplOKn oKéyn, HEG® avTNG divetal
Moom og éva TpofAnua pécwm capovg Kabapiopol Tov Tpofinuatoc (Grover & Pea,
2013; Angeli, et al., 2016). H avtopartomoinon oivel v duvatdTTa, VO EKTEAEGTOVV
emovolopuPavopeveg  eVvIoAEG  yYPNYOPR KOl  OTOOOTIKG  YPNCILOTOIMVTAS TOV
vroroylotn (Allan, et al, 2010; Lee, et al, 2011), evé® mn TunuoTOmOINGN TOL
TpoPAuaTog oyetiletol pe TOV TEUAYICUO GE WIKPOTEPU WEPT| UE OMOTEAECUO VO,
Mbel 1o empépovg mpdPfinua (Poydpne, Kotlouracdhkn, & KaroPpéktg, 2018).
Télog, 1 OTOGPAAUATOGN EIVAL 1] GLGTNUOTIKY EQUPUOYT AVAALGNC KOl A.EIOAGYNOTG
YPNOILOTOIDVTAG TN OOKIUN KOl TN AOYIKN OKEWYN £TGL MOTE VO emAANBeLTOOY TO
amoteréouato (Grover & Pea, 2013) wou péow tng yevikevong mpoodlopilovian
TPOTLTIQL, OUOLOTNTEG KUl GUVOEGEIS UE OMOTEAEGUO TN YPNYOPN emilvon Tapouolmv

apoPAnudrov (Angeli, et al., 2016).

Ytov mivoko 2 avtummopotifevial GLVOTTIKA Ol &évvoleg / Oe&l0TNTEG TOV EYOLV

npotadel amd TOVG EMOTNUOVEG Y10 TNV YZ KaODG Kol 0 OPIGUOC OUTOV TOV EVVOLDV.

Hivaxag 2. 'Evvoreg tng YZ

"Evvoleg Y Opopoi Epsovntég
AdlyopiOuot / AdyopiOukny | H - AkyopiBuikn  Zxéym | Wing, 2006
Yiéym glval o TpOmOG HE TOV
. . | ISTE, CSTA, & NSF,
omoio emurvyydvetor pio
. . 2011
oelpd Bnudtov
(ohy6piBpol) pe ckomo v Computing at  School
eniivon Evog Working Group, 2012
TPOPANUATOC.
Grover & Pea, 2013
(Bocconi,  Chioccariello,
Dettor, Ferrari, & Selby & Woollard, 2013
Engelhartdt, 2016) Angeli, kot cuv., 2016
Agaipeon H odwowacio xatd v | Wing J. M., 2006
omolo,  éva.  OVTIKEIUEVO
; | Lee, xau ovv., 2011
elvar  mo  KoTovontd
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uewovovtag 11 meputég | ISTE, CSTA, & NSF,
Tapogopies. Me  avtov | 2011
ToV TpOmO M emilvom
. ) Computing at  School
apoPuatog  Oa  elvan
, Working Group, 2012
gUKOADTEP.
) ) Selby & Woollard, 2013
(Csizmadia, «o1 ovv.,
2015) Angeli, et al., 2016
Psycharis, Kalovrektis, &
Xenakis, 2020
AmootvBeon/ o TEUOYLOUOG evog | Wing J. M, 2006
Tunuartomoinon TOV | TPOPANLATOC oe
. ) o ) Ater-Kranov, Bryant, Orr,
Ipopinuotoc HIKPOTEPOL UEPT £TCL DOTE
) ) Wallace, & Zhang, 2010
va  eglvar  mePoGOTEPO
Katavontd Kot VKoM | Barr & Stephenson, 2011
dwyelpiowo.
ISTE, CSTA, & NSF,
(Csizmadia, ot ovv, [ 2011
2015)
Computing at  School
Working Group, 2012
Selby & Woollard, 2013
Angeli, kot cuv., 2016
Yoydpne, Kotlaumacdaxn,
& KaroPpéxrng, 2018
Harimurti, Ekohariadi,
Munoto, & Asto, 2019
Avtoparonoinon/ H ypnion vmoroyiotodyv 1 | Allan, kot cuv., 2010
AvTopaTIonog UNYOVOV Yo ™mv
o Lee, ka1 cuv., 2011
ePapuoyr SVCKOA®V Kol
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XPOVOPROP®VY EPYAGIAOV.

(ISTE, CSTA, & NSF,
2011)

MoparAincepudc

H tovtoypovn extédleon
TOV €PyacI®V YiveETol e
TNV 0pYAvVMOT TOV TOPOV
£Tol ote vo, emrevyfel

EVOG KOG 6TOYOG.

(ISTE, CSTA, & NSF,
2011)

Barr & Stephenson, 2011

[Ipocopoimon

H ovonapdotoon  puog
dlepyosiog Kot 1 EKTEAEGN

MEPOUATOV UE TN YPNOoN

LOVTEAMV.

(ISTE, CSTA, & NSF,
2011)

Barr & Stephenson, 2011

Avdivon, XZviioyn Kot
Avamapdotoon

Agdopévaov

H Jdwdwkacia ocvAiioyng,
epunveiog, OMEKOVIONG
Kol opydvmong dedopévmv
kabhe ko 1 efaymym

GUUTEPACUATOV.

(ISTE, CSTA, & NSF,
2011)

Grover & Pea, 2013

Psycharis, Kalovrektis, &
Xenakis, 2020

I'evikevon Ipotvnwv

Yyetileton ue TOV
TPocdopIcud  potifov,
OUOLOTIT®V Ko
OLVOECEMV amo 10
OLUYKEKPIWEVO o pia

Wing J. M., 2006

Computing at  School
Working Group, 2012

Angeli, kot cuv., 2016
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gupltepn egapuoyn (Selby
&  Woollard,  2013).
Emiong, eivon évag tpodmog
ypyopns emtivong vémv
TpoPAnudtov OV
Bacilovral oe
mponyovpeveg  ALGEIC M|
eumelpiec (Csizmadia, kot

ouv,, 2015).

Amocparudtoon

H cvomuotikn epappoym
avdAivong kot a&lohdynong
YPNOCLLOTODVTUG

de&10tTeg OmMMG OOKIUEC,
aviyvevon Kol AOYIKN
okéyn v TpoPreym Ko
emaAnOevon TOV
QTOTEAEGUATOV.

(Csizmadia, «or  oGvv.

2015)

2

H odwdwkacio xatd tnv
omola.  evromilovtal Kot
efareipovralr  ta  AGOM.
(ISTE, CSTA, & NSF,
2011)

Wing J. M., 2006

Computing at  School
Working Group, 2012

Grover & Pea, 2013

Angeli, kot cuv., 2016

A&oroynon

H a&lohdynon ™mg
amodoong evog Epyov M

TPOPANUATOC.

Denning P. J., 2009

Movrtehonoinon

H ddkacio

aVATOPACTACTG evOg

Computing at  School
Working Group, 2012
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OVTIKELUEVOV, OV
meprthapuPdvel  Oia  Ooa
elval amapaitnTa Yoo Evav

OGLYKEKPIUEVO GKOTO.

Kpurikn Zxéym H cvomuotikn kot kard | Selby & Woollard, 2013
TEKUNPLOUEVT] SOTOTTOOT)
. Catlin & Woollard, 2014
TOV KPIGCEMV KUl TOV

ATOYEMV.

(Catlin &  Woollard,
2014)

Extog amd 11g évvoleg/deéiomreg ¢ YMOAOYISTIKNG ZKEWYNG, OUTH OlEmETAl amd
OPICUEVEC OPYEC. ApYIKG, ®C TPOTN opyN Oewpeital 1 aAyopBIK) GKEYT OTOL
axolovBovvtal oplouéva Prpata yio Ty Abon evdg mpoPAnuatog. Akohlovbel m
VOTOPACTACT TOL oOVOeTov TPOPANUATOC Kot 1M amoohvOesn, OnAadn m
TUNUOTOTTOIN 6N TOL GUVOETOL TPOPANUOTOC GE LIKPOTEPQ UEPT. ZvvaKOAoLOa etvarl M)
oLAAOYN KOl M avaAvcn Tov 0cdouévav kot 1 tavtdypovn enelepyoacio pog
epyaciag. Aol emrevyOel avtd, ehéyyetal 1 pon, 1 onoia Katevdivel ta Pruata evog
aAyopiBuov, yivetal oTadloKy Kol EMOVOANTTIKY KATUOKELT] WKPOV TUNUATOV TOL
TpoPAnuatog, ekteAovvtal SokuéG Kol kabopilovral to TPOPANUOTA Kol TEAOC
yiveton emelepyacia yio v Koatavdnorn kdbe tunuorog tov KOdwka (Weese &

Feldhausen, 2017).

IMa v 610acKoMa TG YROAOYIGTIKNG ZKEYNC elval apkeTd va, emitevyBel 1 o100y
¢ enidvong Tov mpoPfinudroyv (Problem Solving). Xinv enthvon tov tpofinudrmv
YPNOIUOTOOVVTUL YVOGTIKA Kot Quokd péca. TToArol cuyypageic cuveyilovv va
TEPLYPAPOLY TNV YTOAOYIGTIKY ZKEYT MG Eva LPEPLOIKO TPOTO GKEYNS, SLVOLALOVTOG
AOYIKY,  a@MPNUEVN, HOVIEAOTOINGN kol emowkodountiky okéymn (Weese &
Feldhausen, 2017).
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Exto¢ and 11¢ évvoleg kat tig 0eéiomteg e YZ, 101aitepo evdlapépov mapovctdlovy
Kol ol TPOKTIKEG Yroroyiotikng Xxéyng (Psycharis, Kalovrektis, & Xenakis, 2020).
Xoupova pe toug epevvntég (Dede, Mishra, & Voogt, 2013) mpoteivoviar ¢
VTOAOYIOTIKEG TTPUKTIKEG 1 OQUIPEST, 1| AVAALGT TPOPANUATOV KOl AVTIKEIWEVOV, 1)
EMKOW®VIQ, 1 ovvepyasia, 1 avamtuén TOV VTOAOYISTIKOV TEXVOLPYNUATOV
(artifacts) xkoBbg kol 1 CLVOEST TOV VIOAOYIGTOV. ZYETIKE UE TNV oQaipeon, ot
HOONTEG TNV XPTCIUOTOIOVY ETG1 OGTE VO OVATTUYXHO0VV HOVTEAD, KOl TPOGOUOIDGELS
QLOCIKMOV Kol TEYVNTOV Qowvouévayv. Emiong, v ypnoipomolodv yio va Kévouv
TPOPAEYELS YL TOV QUOIKO KOOUO Kol Vo avoALOel 1 eykvupomTa Kol 1
amotehecuaTiKOTTA ToVS. Ocov agopd T SeVTEPT TPUKTIKT, T, ATOTEAEGUATO TOL
VTOAOYIGUOU, Ol VTOAOYIOTIKEC TEYVIKEC KOl OTPATNYIKEG WTOPOLV Vo, yivouv
KATOVONTEG GYETIKO PE ovTO oL Tmapdyovy. Ot pabntég oyedidlovv Kot mapdyovy
Moelg, povtélo Kot avrikeipeva, Kot oE0A0YOUV KOl OVOADOLY TN O1KN TOUG
VTOAOYIOTIKY| €PYUCIO, KOUOME KUl TO VTOAOYICTIKO £PYO TOL £YOLV ONUIOVPYNGEL
dArot. ITo ocvykekpiéva, a&loAoyoluv o TPOTEWOUEVT ALGN oe &va mpOPANua,
evromilovv kail d10pBdvovy T opaApaTa, eényodv mhg Acttovpyel Evo AVTIKEIUEVO
Kol TEAOG OUTIOAOYOUV TNV KOTOAANAOTNTO Kot v opbdmra. H emxowwvia
TeEPpIMaUPAVEL YPORTEC KOl TPOPOPIKES TEPLYPAPES TOL vrmootnpilovion  amd
YPOPTHOTA, OTTIKOTOWGELS KAl OO TNV VIOAOYIGTIKY ovéAvor. Aniodn, ot pobntég
TEPYPAPOVY  TOV VAOAOYIGUO KOL TOV OVTIKTUTO 1TNG TEYVOAOYING KOl TOL
VTOAOYIGUOV, EENYOUV KOl QITIOAOYOUV TOV GYESOGUO KOl TNV KOTOAAANAOTNTA TOV
VTOAOYICTIKOV EMAOYMOV TOVG KOl TEAOC OVOADOLV Kol TEPLypdpovv TOGO TO

VTOAOYIOTIKG, TEXVOLPYNUATO OGO KOl TO ATOTEAEGUATO QVTAOV TOV UVIIKEILEV®V.

o va emtevyBel n xovotopio, oamapaitntn mpovmobeon eivan m cvvepyaoio. Ot
HoONTEG €lval GNUAVTIKO VO, GUVEPYAGTOUV LE £VOV GAAOV UaONT Yo TNV ETIALGN
eVOC LTOAOYIOTIKOD TPOPANUOTOC KOl Y10 TNV TOPAY®YN] EVOG TEXVOLPYNUOTOC.
ZHeTIKG PE TNV AVORTUEY TGV VTOAOYIGTIKOV TEXVOLPYNUATGV Etval amapoitnTo va
emonUavOel OTL PE TN YPNON TOL VIOAOYISTH 1 ONUIOLPYIL, £YEL TOAAEG LOPPEC, TTOV
Kopatvovtol omd avoKaTaoKEL YNPLOKNG LOVGIKNG Kl TN ONUOVPYid, KIVOUUEV®Y
oXe0IV GE AVUTTUGGOUEVOLS 1GTOTOTOVE, TPOYPAUUoTE Kol dAAa. Ot podntéc ot
avtd TO UAOMUO aGYOAOLVTOL WE TIG ONUIOVPYIKEG TTLYEC TNG TANPOPOPIKNG
ox010{0VTOG Kol aVOTTOCCOVTAG EVOLUPEPOVTO VITOAOYICTIKG AVTIKEIUEVD, KAOMG Kot

EPAPUOLOVTUC TEXVIKEG VITOAOYIGUOV Y10, TNV £RIAVOT ONUIOLPYIKDOV TPOPANUATOV.
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TéMOC, OYETIKA UE TNV TPOKTIKY] TOL AVOPEPETAL 6T GUVOEST] TMV VITOAOYIGTOV Ol
HaNTéc TPoodlopilovy TIC EMATMOGEI] OV UTOPEL VO EXEL 1| TANPOQPOPIKY OTNV
KOW®VIQ, 6TO GTOUO KOl GTNV KOVOTOWUI, TEPTYPAPOVY TNV GUVOEST] TOL LRAPYEL
HeTall avOpOTOV Kol VTOAOYISTMOV Kol TPOSOlopilovy Kol eNEENYOUV TIC GUVOEGELS

ueTall TV VTOAOYIGTIKADV EVVOLDV.

Lagle
Predicting and analysing Tinkering
Experimenting and playing
algorithms
Making steps and rules i Creating
Designing and making
j D -
Decomposition ; =)
g Breaking down in parts Computational ‘ =
@ Thinking Debugging 9
E Concepts and Finding and fiing errors 5,_
3 Patterns \ Approaches P (S
| Spotting & using similarities ) M, i Persevering
’ ) Keaping going
Abstraction
Rermove unnecessary detail Collaborating
Waorking together
Evaluation

Making judgment

Ewcova 21. Apyéc YZ - 'Evvoieg ko Ilpooeyyiosig (Djurdjevic-Pahl, Pahl, Fronza, & El Ioini, 2017)

24 O¢ém e YX

Ymovdaio KPIveTal 1 ovo@Qopd GTO, OPEAT IOV ATOPPEOLY Ao TNV KAVOTNTA TN
Yrohoylotikng Zkéyng. Oeswpeitor 6Tt 1 Kavomnta YZ Ogv €lval ot avBpmmol va
OoKEPTOVTOL OTMC Ol VIOAOYIGTES OAAG Vo avamtuybel Eva, GOVOAO omd To VONTIKA
epyaAela, £TGL MGTE 1| ¥PNOT TOV VIOAOYISTIKOV peBOOwV (computing) vo givol o
QMOTEAECUATIKY Y10 TV emthvon ovvBetwv mpoPfinudtov (Fletcher & Lu, 2009).
Emumiéov, emonuaiveror 6t M YZ poc@épel T duvatoOtnTo TPOPOATIC TOV QUGIKOV
KOl KOWOVIKOV QUIVOUEVOV, TUPOLCIALEL KovoLplovg Tpomovg emilvong tomv
apoPAnudtov, Tovilel ™ dnuiovpyio YVOCEDY Kot Oyl TN YPNON TANPOPOPIOY Kol

TEAOG EVIGYVEL TN ONUIOLPYIKOTNTO Ko TV Kavotopia (Settle & Perkovic, 2010).

O XZvrroyoc Exnoaudevtikav g Emomung Yroroyiotdv (ISTE), n Aebv Etaipeia
v v Teyvoroyla oty Exmoaidevon xar 1o E6vikd Topvua Emetmuov (NSF)
mapoabéTovy 0Tt ot 0eidmreg YZ evioyvovionl amd TNV CULTOTENOIONGN Yoo TV
OVTWETOMION 1TNG TOAVTAOKOTNTAG, TNV EMUOVI] otV emilvon  ovvletov
TPOPANUATOVY, TNV avoyn] OTNV OCAQPEWD, TNV KOVOTNTO Y100 TNV OVTIUETOMTION

avoLTOV TPOPANUATGV Kot TEAOG TV KAVOTNTA, Y10, ETIKOIVOVIO, KOl GUVEPYAGIN Y1X

61

Institutional Repository - Library & Information Centre - University of Thessaly
30/12/2021 10:09:47 EET - 137.108.70.14



K. Achéavoyiov STEM Teyvoroyieg kot Exnaudevtikn Popmotikn oty Educ Ayaym

v emitevén tov kowvov otoyov (ISTE, CSTA, & NSF, 2011). Zvvakdrovbo atilet
va avagepfel 61t M YZ WPOCEEPEL TNV IKOVOTNTO KPUIKNG OKEYNG, TOL
OVOGTOYOOUOV, TNG TPOPOPTKNG KOl YPARTNG EMIKOVOVIAG, TNG CLVEICQOPAS OTNV
KOW®VID Kol NG Kavotnta xpnon tov vroioytotdv (Computing at School Working

Group, 2012).

Téhog, 1 Wing (2011) emdeikviel 611 ta 0QEAT TOV HaONTOV omtd TV avamTuén ¢
YX elvar m kotavonon evdg mpofAnuotoc pe  xpnor YToAoyloTIKOV pefddmv, 1
wKovom e, allordynong oAAY Kol TEPLOPICUOD TMV KOTAAAMA®Y VLTOAOYIGTIKMOV
EPYOAEIMV KOL TEYVIKOV TOL UTOPOVY VO ¥PTCLUOTOMO0VY Y10, TV EMIALGN €VOG
TPOPANUATOG, N KOVOTNTO TPOCUPUOYNG N EMEKTOONG TNG  YPNONG  €VOG
VTOAOYIGTIKOU EPYUAEION, M EQUPLOYT] TOV VIOAOYIGTIKOV GTPATNYIKOV KOl TEAOG 1|
dvvatotnto va, eviomiloviol Ol TEPMTMOELS OTIC OMOIEG Uio, VITOAOYIGTIKY UEOOOOC

UTTOPEL VA, ¥p1GIUOTOMOEL ¢ £VO, KOIVOTOWUO EPYAAELD.

2.5  Afwidymon YX

H 6vvordémta ompiéng piog HeAETNC M oG OpacTNPIOTNTAG GE EMKVPMUEVO, OPYUVL.
HETPNONG €lvol KATL GOPOITNTO KOl TOAVTIO GE OTOIOVONTOTE EPELVNTIKO TOUEN
(Roman-Gonzéalez, Pérez-Gonzalez, & Jiménez-Fernandez, 2017). 'Etot xot m
alordynon g Y £xel TPOSEAKVGEL TO EVOLUPEPOV TNG EKTTOLOEVTIKNG KOWVOTNTOC,
oumg M épevva, Ppioketar akdpo o TEPapoTIKo otddo (Miihling, Ruf, & Hubwieser,
2015). Ouv epevvnrég vmoompilovv OtL M Onuovpyia. KATtdAANA®Y  epyaieimv
alordynong yio v YZ etvan omapaitnm yo va pmopel va eveouatmBel koivtepa
ot oyohkn téén (Grover & Pea, 2013). To tehevtaia xpovia, VEEPYOLY UEPIKEC
aéloonuelnteg TPooTabeleg LETPNONG Kol GEI0AOYNONG TS YTOAOYIGTIKNG ZKEYNC

(Roman-Gonzélez, Pérez-Gonzélez, & Jiménez-Fernandez, 2017).

251 Tporoxoriis Aéordyneng e YX

O1 gpevvnTéC TOL £XOLV aGYOANOEl UEYPL oTLyun ¢ He TNV alohdynon g Y Bempoidv
Ot Y100 vo emtevyBel autd eivol omapaitnTo Vo VITAPYOVY GLYKEKPIUEVOL UEBOOOL
uétpnong (Gonzalez, 2015). I'a v ektipunon ¢ wavdémrag ™S YZ 0AMd Kol TOV
EMIMEOOV OKEYNC TOV UaONTOV yivetal 1 aE0AOYNOT TOV TEMKOV TPOIOVTMV TOLC,
Omw¢ elval 10 TPOHYPAUUO, TO TOyVIOw, To HOVTEAQ Kol M emiAvon mpofANuUoTog
(Repenning, Webb, & loannidou, 2010; Denner & Werner, 2011). B&Baia, kémotot
gpeLVNTEC LIToYpappifovy OTL ylo TN HETPNION TG Y AMOTEAEL ¥PNGUUN CTPATNYIKN N
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dwdwacio gvromiopov cpoipdtov (loannidou, Repenning, & Webb, 2009; Games,

2010).

IMopaxdre topovsidlovtol optouéva TPOTOKOAAN aloAdYNoNG TOL aVOALENKAY amd

TOLG EPEVVNTEG KO TO OO EPUPUOCTIKAY OTIC EPEVVEC TOVG.

2.5.1.1 Planning for the Assessment of Computational Thinking (PACT)

O otdyog ¢ a&oroynong Pasiouévn o apyéc Yo v Yroroyiotikn Zxéym (PACT)
(Snow, Tew, Katz, & Feldman, 2012) eivar va o&lomomcel T1 OEMGTNUOVIKN
eumepio yoo ™ Snuovpyla evog mAdiciov allordynong Kot yo. 1o oxedaoud
apotimeV v v Y. Katd ) depevvnon evog miaisiov allordynong g Y, pia
oudda amd 1o University of Oregon Auepikng (2011) mpdreve tpio. oyed106TIKA
apéTLTTO. AVTA €lvol 0 oYedlacUOC KOl 1) VAOTOINGT, 1 EQUPUOYN QPNPNUEVOV
UOVTEAMV Kol 1| avEALGT TOL LIOAOYISTIKOV £pyov. o kdbe éva amd To TpdTLTAQ,
mpoTeiveTon T0 TES10 YVADGNC 0€E10TNTMV KO GUUTEPLPOPAOV, TO, TPOIOVTA EPYACING, Ol

TOAVEG TOPATNPNOELS KA1 TO YVOPIGUOTA TOL £PYOU.

2.5.1.2 Fairy Performance Assessment

H a&lohoynon Fairy Assessment wpoaylotonomonke amd pio opddo EPELVITOV 6TO
navemomuo Santa Cruz oty Koiedpvia (Werner, Denner, & Campe, 2012). H
GLYKEKPIUEVN a&10AOYMOY TTPOYUATOTOWONKE Y10 VO UETPNGEL TNV AVTIANYN TOV
HanThv o€ TEPPUAAOVTOA TPOYPAUUOTIGHOD OAAG KOl TNV KATAVONGOT] TOLGC GYETIKG
ue v YZ. Ot epeuvntég eotiacav Kupimg oTig 01001Kacieg ¢ apaipeons, g
povteromoinong ko g akyoptoukng okéyng (Roman-Gonzalez, Pérez-Gonzalez, &

Jiménez-Fernandez, 2017). Ta tpia otddio tng Epgvvag NTav:

1. Karavomeon (comprehension), 1 omoia oyetil0Tav HE TO TPOYPAUUATE OAAG
KOl LE TNV IKOVOTNTA CAAXYDV GTO TPOYPUUIO COUP®VO, UE TIG OO YIEC.

2. Xyedwoudg (Design), o omoiog agopobce TNV OKOOOUNGY| TPOYPUAUUATOV
aAAG Kot TN pNon TOV SeEI0THTOV Y1a. TV eXiAvoT TPOPANUATOVY.

3. Emitivon [pofinudrwv (Problem Solving), cOuemva pe tnv omoia n udodnon

EYEL O GTOYO TNV AmOKTNGN SeEIOTNTOV Y10 TNV EMTALGT TPOPANUAT®V.

Ol pobntég Empeme Vo KOTOVONGOUY T YEYOVOTO, VO, avayvopicouvy Ta Adbn, va

oKePTOUV OAYOop1OIKG Kol TEAOG Vo AbGoLV Ta, AdBN. ['a T GLAAOYN TV OE0OUEVOV
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SLAAEXONKOY epmTnUaTOAOYIN ne KAMpoka katdTalng (0 éwg 10) oy apyn Kol 610

TéMOG TOL TTpoyphupatos (Werner, Denner, & Campe, 2012).

2.5.1.3 Pathways to Revitalized Undergraduate Computing Education (CPATH)

H &peuva autn emikevipmbnke ce pabnuato To omoia vrooTPilovy ToLE LaONTEG Y10
VO, EPELVIICOLY TOV KOGHUO OMO VEEC KOWOTOUEG OMTIKEC, Vo, HABOLV YPNGIUOVG
TPOTOVG OKEYNC Kol VA avarTuyfoV 1060 ¢ Habntég 660 Kat wg moites. H emhoyn
TOV 0TOU®V otV €peuva £ylve Tuyoio omd OlOPOPETIKA TUNUATO £TCL (MOTE VO
GLVEPYAGTOVY UETOED TOVE OMOCKOTMVTOG GTIV KATAVONOT KAl TV EVOOUATMOON TG

YZ ot pofnuata.

To epyaieio mov ypnowomombnke elye T HopeN Tivaka OTOL OVUPEPOVIAV GTIC
gvwoleg ¢ YZX, Om®wg aAyOplOuol, TPOYPOUUATIOUOS, OvAmTLEn, Osdouéva Kot
aVOmOPACTACT Oe00UEV®Y, VAIKS, emikovovia, kal Olktva kot mAnpogopikn. Ot
gPELVNTEC TOomOBeTOVOHY [0 YPOUUT, 1] OOl AVTITPOCHTEVE TO EMINEO0 TPOHOOL
Tov PNy, avaroyo pe T Pabuida g exnaidevong (Heines, Goldman, Jeffers, Fox,

& Beck, 2008).

Ye o AN épeuvvo, ol gpevvntég eotidoay Kot avtol oty adlordynon CPath. Ot
EPEVVNTEC TEPLEYPAY AV TTOG 1| CLUYKEKPIUEVT] AEI0AOYN O UTopEl va ypnoiponombet
Yo va. S1omioT®@OoV ot EMSOCELS TOV HOONTOV 6TO TPOYPOULUO, TOV VITOAOYIGTI| TTOV
YPNOILOTOIEITOL GTTV £PEVVA AL KO VO EAeyyBel 1 Katdktnon eV SeE10THTOV TG
YrohoyloTikng Xxéymg. Axoun, vmootpiéoav Ott n alordynon Cpath Siver
SuVaTOTNTO, GTOVG EKTALOEVTIKOVC VO EAEYEOLY OV Ol UOONTEC €YOLV KOATUKTIOEL
de&10tnTeg 68 010.9opa. eminedo Kot oV ExEl EMTEVYOEL Kot VAOTOMOEL O GTOXOC TOVG
Kol TEPAaUPaveEl OAANAEEQPTNOEIS HETAED TOV EVWOIDV Kol TOV apydv ¢ YZ.
Avtéc avamapiotavrolr pe tn popen evvotoroyikol yaptn (Selby, Dorling, &

Woollard, 2014).

2.5.1.4 Real Time Assessment of Computational Thinking (REACT)
H a&oroymon g YZ oe mpoyuatikd ypovo (REACT) ypnoiuonoteitoan g €va
ePYOAEID OLOUOPPMOTIKO KUl GE TPAYUATIKO ¥pOVO, TO OTOI0 AMOTVIMVEL TIG YVAOGELS

TOV LaONTOV Y10 TIG £VVOLES Y X ¥P1GULOTOIDVTAS TOLY VIS0 KOl TPOSOUOIDGELS.

2TOY01 NG GLYKEKPIUEVNG AEIOAOGYNOTG TTOV TPAYUUTOTOLEITUL GE TPAYLLATIKO YpOVO

elvar M Onuovpyio. evog SOIKTLOKOD GLGTAUOTOC, TO omoio Ba. Aettovpyel o€
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NAEKTPOVIKO VTOAOYIOT] OAAY KOl 6 KWNTEG GUOKEVLEC, 1 GUECT EVUEPMOT| TOV
EKTAIOEVTIKOV Yl TNV emidoon TV UaONTOV Kol TEAOG 1M TOPOYN GTOLG
EKTALOEVTIKOVE YPNOIUMV OVATUPASTACENDY TNG GUVOMKNG OAAY KOl TNG OTOMIKNG
TPOOOoL TV pabnTdv. Avtol ot otdyol eivar waitepa onuavTiKol O10TL Ol
EKTOLOEVTIKOL £YOVLV U0 GUVOMKN E1KGVA, TN TPOOSOL TMV HABNTOV, EVE TOVTOYPOVA

UTTOPOLV VO, AauPavouy omo@dcel Yo TNy PeATioon ¢ mopeyOUEVNG EKTAIOELONC.

H aflohdymon oe mpaypatikd ypdvo meptrouPdver v eloaymyn KEWEVOL GE
erehBepn HopPN OAAG KOl £VOL GUGTNUA ETAOYTG TO OO0 EMTPENEL TOLE UAONTEG VUL
VTOPAAAOVY OTOUIKA TIG GOVTNGELS TOVG G EPMTNGELS TOAUTANDY ETAOYDV TTOV EYEL
Béoel o exmaudevtikos. To cvotua kaf’ OAn Vv SOpKEID TNG EKTAULOEVTIKNG

Srdkaciog Topovctalel Tig EMOOGEL TOL KEOE pabNTY| Le S1APOopPa YPMUAT.

Avt) n popen aéloroynong ypnowomomOnke ce pio Epevva (Koh, Basawapatna,
Nickerson, & Repenning, 2014), otnv omola giyov ®¢ 6TOYO VO TAPATNPHCOVY TV
avTOmOKPIOoN TOV UAONTOV GTIC EVVOLEG TNG YTOAOYISTIKNG ZKEYNG GE TPAYUATIKO
xpovo. Olot or ovppetéyovteg g épevvag Ntoav pobntég g Exmg tééng tov
Anpotikov mov giyav Alyn €o¢ kal kaBOAoL eumelpio. otov mpoypappatiopd. Ta
AmOTEAEGUATO TTOV eENYONV avaPEPOLY 10, TTOAD eLYEPIoT Kol eopeTiKn eumelpia
a0 TOLG EKTAUOEVTIKOVG Ol omoiol ypnowonoincay v agoroynon REACT kabog
auT M Hopen oéloAdynong Pondnoe Toug HOONTEG VO GVTUET®OTIGOLV TLYXOV

SVOKOMEG TTOL TPOEKL\YALY.

2.5.1.5 Computational Thinking Test (CTt)

Opiopévol epeuvntég (Roman-Gonzalez, Pérez-Gonzalez, & Jiménez-Fernandez,
2017) dwometdvouy 0Tt vadpyel Kevo doov agopd v allordynon. Yrootmpilovy 61t
v vao, aglohoynBel 1 OTOTEAEGUATIKOTNTO EVOG EKTTOLOEVTIKOD TPOYPUUUATOC UE
evoouatopévn Vv YZ, etvor aroapaitnteg kdmoleg uébodol pétpnong me. I avtdv

TOV AMOYO ONUOVPYNGAV TO GUYKEKPIUEVO TPOTOKOAAO alloAdyMoNC.

To cuyKekpIUEVO TPOTEIVETOL OO TOLG ONUIOLPYOVS TOL O KATAAANAO £pYUAEiD YU
¥pNoN mpw kol uetd v opaoctnpidmra (Gonzalez, 2015, Roméan-Gonzalez, Pérez-
Gonzalez, & Jiménez-Fernandez, 2017). Xtnv apykr| £€kdocn Tov T€0T TEPIAAUPaAVE
40 epmTNGEI TOMOTANG EMAOYNG, EVA OTN CLVEYELD GE Mo, OgvTeEPn €kdoom

nepthapPdvovrar 28 gpwtnoelg. Kabe eponon elvar pe t€totov 1pomo oxed1aGUEV
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£TG1L OGTE VO, TEPIAAUPAVEL TIC TEVTE OL0GTAGELS TOV TOUEN JEIYUATOANYIOG. ANAcoT|
va TEPTAAUPEVEL TNV VIOAOYIGTIKY £VVOL0 TOV atevBvveTal, TO TEPPBEAAOV — dleEmopn
TOV OVTIKEWEVOL, EVOAMIKTIKE GTUA EPMTNGEWMY, TNV VIAPEN 1 un vmapén EvlBeonc
KOl TNV OTOITOVUEVT] EPYUCIO. XYETIKA HE TNV OMOLTOVUEVY] €pYAcio, TO TECT TNG
YROAOYIOTIKNG XKEYNG OOETEL TIC YVOOTIKEC AELTOVPYIEC 7OV AKOAOVLOOLVTAL
TPOKEWEVOL va emthwbel évo mpdPanuo (Roman-Gonzalez, Pérez-Gonzalez, &

Jiménez-Fernandez, 2017).

2.5.2 Epyoisio yio tnv Al ohéynon e YZ

Kotd tov oyedooud g aéordoynong g YX mpoékvyay amd ) Piiioypagio
técoeplg tOomor aflohdynong, ot EmAEYUEVEC M KOTOOKEVUOUEVEG EPWTNGELS
amokplong, N aélohdynon tov portfolio, ot cuvevtedlelg Kot o1 Epevvec. e avToNg
TOVG TUMOVG GLUUTEPTAAUPAVETAL KOl 1] TOPAOOGIaKY] GEIOAOGYNOT OV YIVETOL UE TIG
eMAEYUEVEC M €101IKA KaTookevacuéveg epwtmoelg (Tang, Yin, Lin, Hadad, & Zhai,

2019).

YHeTIKO UE TOV TPATO TOHTO AEIOAOYNGONG OV €ival EMALYUEVES 1] KOTUACKEVOUGUEVEG
gpotoelg, vmbpyovv peiéteg (Jenson & Droumeva, 2016; Flanigan, Peteranetz,
Shell, & Soh, 2017; Peteranetz, Flanigan, Shell, & Soh, 2017) mov eméielav va
avamTOEOLY EPOTNCEIS UE AMAVINGELS TOAMUTANG EXAOYNG 1| EPOTNGELS AVOLYTOV KO
KAgloTOL TOMOL. O GKOMOG €MAOYNG GLTOV TOL gpyaAeiov &ywve yuo va yivel yia
opBotepn ko TAPNG alordynon pe cagn amoterécpora. H ypron avtod Tov
TOPOSOCIaKOD TOTOL AEI0AGYNONG LIOONAMVEL OTL av kol 1 YX Oewpeitar o
SdKacio YVOOTIKNG oKEYNG, TOANOL epeuvnTég TV Bempolv ¢ TPoidv udabnong.
Kémowor epevvmtéc (Fields, Lui, & Kafai, 2019) vroompiéav 0Tt M mapadociok
alohdynon oamétuye va cLAAIPEL TN Odikacio TG ekuddnong g YX otov ot

HOONTEC o OAOVVTAY LE TA TPOUKTIKE TOVG projects.

O 6gvtepog TOmog a&loAdynong, mov eivar 1 aélordynen tov portfolio, avapépetar o
U0 OKOMUN KOl GUGTNUOTIKY OadKacio. GLAAOYNG SPOPOYV TOT®Y UAONTIKOV
TPOIOVTOV Yo TV a&loAdynon g enitevéng tov pabnolokodv otdyov (McMillan,
2013). Ieprocdtepeg amd TO £va, TPITO EPEVVEG YPNGUYOTOLOVY TOV GLYKEKPIUEVO TUTTO
alordynong yia va. aéoroynoovy Tig deidmreg YZ tov pobntov amd T project
TOVG, TIG CNUEIDGELS TOVG 1| GAAOV Quecwv mapotnpricemy. o va a&loAdynon g

amodooN S TOV OB TOV, 01 EPELVNTES YpMoiuomoincay pia faduoroyia yio va 6gi&ovv
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TO. EMiMEd eMTLYIOG TOVG Yoo KGOe pio amd TG OlnoTdoelg ¢ YX 1 pia Alota
er&yyoL via va deiéovv 0Tt TAnpovvtol Ta. cuykekpiuéva kprnpla (Tang, Yin, Lin,
Hadad, & Zhai, 2019). I'la mapdoctypa, oe pia épevva (Bers, Flannery, Kazakoff, &
Sullivan, 2014) ot gpevvnTéc 0EI0AOYNGAY TN YVOOT TOV UUONTOV GYETIKE UE TOV
EVIOTIGUO CQUALATOV, TV dAANAOVYia Kot T pon eAéyyov e Bdomn wo Baduoroyia
6T0 TPOYPUUUO POUTOTIKNG TOV KABe uadnm. Mia GAAn ypnon ovtod ToL TUTOL
alohdynong &ywve pe t ypnon tov mpoypaupoatog Scratch. ITio cuykexpuéva, ot
EPEVVNTEC YPTCIUOTOINGOV POVUTPIKO Y10, VO, AVOADGOLV TA £PYQ TV HLAONTOV GTO
Scratch e emtd «kommyopieg, a@aipeon kol amoocLVOesn  TPOPRANUATOV,
TOUPOAANMOUOG, AOYIKY] GKEYT], GLYXPOVIGUOC, GAYOPIOUIKEG Evvoleg EAEYYOVL PONG,
¥pNoN SedpaASTIKOTNTAG KOl VOTAPACTACT) SE00UEVMY Kol 6 Tpia emineda, Pacikod
AVOTTUGGOUEVO, KAVO. AVTdC 0 TUTOG afloAOYNONC OmaUTOVGE 0. GaPT] O1aKPLoT
uetald tov  emmédmwv  amddoons vy va  a&loroyobv ot Pobuoroyleg mov
AVTITPOCHTEVEL KAAVTEPO TO emimedo Y evdc podnm (Roman-Gonzalez, Pérez-
Gonzalez, & Jiménez-Fernandez, 2017). H epappoyn g a&loidynong tov portfolio
UTTOPEL VO OTOTUTAMGEL Pi0 OMOTIKY EIKOVA TOV OEEIOTITOV TOV £XOLV OTOKTNGEL Ol
HOONTEC Ko EMIONG WTOPEL v ¥PNOIUEVCEL MG OUOPPOTIKY a&loAdynon, &va
epyorelo TOL TOPEYEL OTOLC UAONTEC AVATPOPOSOTNON TOAVMOG MPEAUN Y10, TN

ueALovTIKN TOVG nddnon kot avartvén (Tang, Yin, Lin, Hadad, & Zhai, 2019).

O enduevog tomog aflohoynong oyetiletor pe Tic ovvevievéels. Ot epeuvnTég
TPAYUOTOTOMOUY  GUVEVIEDEELS Y10, VO OIEPELVINGOLY TNV  KOTAVONGoN T®V
ovoppeteyoviov oyetikd pe tig o0eomrteg CT kol vy KOIKOTOMGOLV TNV
oLUTEPLPOPA Tovg. XN puerétn tov Cetin (2016) ot ekmondevtiol Tpav cuvevtevEelg
Kol evlappuvay TOug HOONTEG Vo EKQPACOLY TNV EUREPIO. TOLG OTN O00CKAAL
Bacwouévor oto Scratch (Cetin, 2016). H Atpoatlidov xor o Anuntpuadng (2016)
Mmoav omd Toug HabNTEG Vo ANGOLY KaTd TN SIUpKEIR TG ERAVONG EPYACIOV
TPOYPUUUOTICUOD TOV POUTOT Y10 VO €AEYEOLV TNV GTPOINYIKY] OKEYNG TOUG.
Avérlvoav Ti¢ Evvoleg YZ oL Ol HobNTEG ¥PNOYOTOINGAV Kol TOVE POV GUVEVTELEN
OYETIKA UE TIG OVTIANYELS TOVG Y10, TIC EVVOLEC TG Y, TNV KOTAVONon TOV PACIKOV
EVVOLMOV TPOYPUUUOTIGUOV Kol TIC oOWELS TOUG Yo TV avamtuén oeélomtov Y
(Atmatzidou & Demetriadis, 2016). Ot egpgvwmtéc SLVHOWMEC YPNGIULOTOLOLY TIC
OUVEVTEDEELS Y10 VO LTOGTNPIEOLY 1 VO EMEEEPYOOSTOVV TO, GMOTEAEGUOTA TOV

TOPOSOCIOK®Y EPOTNGE®V M Yo, TNV a&1oAdynon Tov portfolio, wpocsdiopilovrag Tig
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ddkacieg okéyme Tov HadnTdOV GYeTIkd e T ypnon o6célomtov YZ, Ty eniivon
TpofAnudTOY 1M SVOKOM®Y 7OV  OVIWETOTIGHV OOLAEDOVTOG G TPUKTIKG
apoypaupoTa Tov oyetilovral pe v YZ. Ot TpokAGELS TG ¥PNONG CUVEVIEDEE®Y,
amod TV GAAN TASLPd, TEPAapUPdvouy VYMAS KOGTOG Kot HEYEAO ¥POVIKO O1AeTNUd
TOGO TPAYUOTOTOINGNG TNC GLUVEVTEVENG OGO Kol KOOIKOTOIMGNS TOV 0E00UEV®V,
YeYOVOC oL KaB1GTA OVGKOAN TNV mocotikonoinon tov (Tang, Yin, Lin, Hadad, &

Zhai, 2019).

Ot épevveg ov emiong etvan epyareio a&loAdyNong ¥PNCOTOIOVVTIOL GUYVE Y1, 1
SlEpElNGN  CLVAIGONUOTIKOV 1 UN  YVOOTIKOV HOONGIOKOV  OTOTEAEGUAT®V,
Owitepa yio Ta KivTpo Kot Ty amédocen 6Ty eKUEON o TG VTOAOYICTIKNG CKEYNC.
Eikoot ££1 T01¢ eKaTO TV HEAETOV OVETTLENY EPEVVEC TTOL YPTGULOTTOINGOV TOGOTIKE.
ototyeia (w.y. kAipaxo Likert) 1 kot avoyytég epmmioel. H mAsioymoio v epeuviov
oXe01AGTNKE Y10 VO GLAAEEEL omavTNoELS Omd TOLG HOBNTEG Yo TV GVTO aVaPOpPd.,
EVD OPIGUEVEC YOPNYNOMKAV GTOLG KOBNYNTEG Y10 VO GLAAEEOLY TIC AVTIAYELS TOVG
vy Y katd ) oudpkela topepPdocmv emayyeAuatikng avartvéng (Yadav, Mayfield,
Zhou, Hambrusch, & Korb, 2014). Ilpaypotomombnke upio. 7OOTIKY OepoTIKy
avEALGY GTOLC LOONTEC UE EPMTNGELS OVOLYTOD TUTOL YU TOV EVIOTIGUS TNG XPNOTG
TOV EVVOIOV NG YX KOl Y100 TNV KATOKTNOoN autdv. To amoteAéopata avtig NG
UEAETNG QOVEP®GOV OTL Ol EPELVEC GOV pYUAEio a&loAdyNoN G gixe TAEOVEKTNUATA
ocov a@opd ™ PoAikn Oluyelplon, TNV OMOTEASGUOTIKOTNTO OTN) GLAAOYN TV
dedopévmv kol oty mocotikonmoinon (Bower, Wood , Lai, Howe, Lister, & Mason,
2017). BéPaioa pe avtd 10 epyoieio Ogv eivor edkorlo vo katovonboLv To
EVOLUPEPOVTO, TV WKPOV TOdIdY, O10TL UROPEl vo unv yivouv Katovomtég ot
gpotoels. o va kaAvedel avtd 10 Kevod, M ¥pNon TOV gpeLvaV Bo. uropodce va
oLVOLOGTEL pe GAAEG HeBOOOVG (L., SLVEVTEVEELS, OUAOEC E6TINOTG) TPOKEWEVOL VL
depevvnoet Tig avodvopeveg dle€odikég dtadikacieg okéymg towv pobntov (Tang, Yin,

Lin, Hadad, & Zhai, 2019).

Ytov Iivaxa 3 tapovsidloviat ta epyareia alordynong Tov TpoavapEPONKAY Kal O
TPOTOC TOL AVTA UTOPOVV VO GLVIVAGTOVY Y10, VO LETPT|COVV 1) VO, TAPATNPHGOVY OV
ol pabntég Eyovv kotaktoel v YZ. Xouewva pe tovg Tang, Yin, Lin, Hadad, &

Zhai (2019) 10 gpyaieio mov ypnoyomotEiTAUL TO GLYVE eivan To portfolio kKot auécwe
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emopevo etvar m épevva. H cuvdvactikn yprion tov epyoreinv dev elval T060 GLYVEC

o€ GYEOT LE TN XPNOT EVOC LOVO EPYOAELOV.

Hivarag 3. Epyalsia agoroynong YZ Kai 0 TPOTOG YpRioNG TOVG

Tpoémor yprions TOV epyareiov

Epyaieia A& oroynong

Xpnon evédg epyareiov

IMopadoctokde Tpoémoc (ep®TNOELS)
Portfolio

Yuvévtevén

‘Epevva

Zuvovacudc ypnong epyareimv

Epotceic + Portfolio

Epotmoeig + Epevva

Epotmceic + Portfolio + Zuvévtevén
Epomceic + Portfolio + Epevva
Epomoeig + Xuvévtevén + Epsuva

Epotmceic + Portfolio + Xvvévtevén

‘Epevva

Portfolio + Zuvévtevén
Portfolio + Epevva

Portfolio + Zuvévtevén + Epevva

‘Epevva + Xvvévtevén

+
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2.6 YmohioyrwoTikn Xkéyn kot Emotipeg

e vt v evomra Oa yivel ovapopd 6T GYECT] TOL VIAPYEL LETOED TG Y KOl TNG
EMOTNUNG KOl TO GLYKEKPEVE TNG Mryavikng kot Tov Mabnuotikoy. Ot epeuvntécg
(Zhang & Luo, 2012) mpoteivouy TV eVomUATOOT TG YTOAOYISTIKNG ZKEYNG OTN
UOONUOTIKY KOl OTN UNYOVIKY OKEWYT KoBMC Kol otnv emotnuovikn okéyn. Eivon
onuavtikd va avapepdel Tog 1 Y meptropfdavel to yeyovog av Evag avOpmmog etvat
wKavog va dakpivel Stapopa €10M agaipeong Kol vo eQUPUOGEL TN UOOUATIKY
GLAAOYIOTIKN] Kol TOV GYedlacud oV emtivorn kdamowov mpoPfAnuatog (Sengupta,
Kinnebrew, Basu, Biswas, & Clark, 2013). 'Exet avagepel emiong 611 Y etvon pa
BOGIKY| EMGTNUOVIKN TPAKTIKY TOV OQEIAETAL 6TV OENUEVT] TAPOVGIC VITOAOYIGHOV
OTO HOBNUATIKE KOl YEVIKG OTO EMGTNUOVIKG TEPLEYOUEV, EMCNUOIVOVTOC OTL GTOV
oplopd umopet va, tomobetnel 610 BepnTikd TANIGIO N LOPEN TTOL lval SNUAVTIKO

va AdPetl oty Emomun kot oto Mabnuatikd (Bybee, 2014).

H petagopd TV vmoloyIoTIKOV EPYUAEINV KUl TOV TPAKTIKMOV GTA LOBNUOTIKE, Kot
OTI EMOTHUEG oV TAEN TPOGEPEPEL GTOLG UUONTEC IO 7O PECMOTIKY GOy
OYETIKA HE QVTOVG TOVLE TOWELS, TOVG TPOETOUALEL KAADTEP, VO, AKOAOVBNGOLY LI
KAPEPO GTOLE KAGOOUG QUTOVG KOl TOUTOYPOVA TOLE PBonddel Kot amd mondoywyiky
mAevpd. Emiong, M TpocekTiKn ¥p1oN TOV VIOAOYICTIKGOV EPYUAEIDV GE GLVOLAGUO
Ue T1g 0e£10TTEC TV HabNTEG divouy TV 1IKavOTNTO GE qLTOVG va, euabivovy otnv
eKUAON O TOV HOBMUOTIKGVY Kot TG emotnung yevikotepa (Psycharis, Kalovrektis, &
Xenakis, 2020). Noa onuewwdel mog n YX Oewpeitoan Poacikdc emoTUOVIKOG
TopAyovtag Tovilovtag TNV avoykKaldtTnTe, VTOAOYIGUOD OTIC MPOKTIKEG TNG

ddackaAiog Kot TG pabnong (Bybee, 2014).

oueova, pe toug epevvntég (Weintrop, kat cvv., 2015), 1 Yrohoylotikn Zkéymn ota
HOOMUOTIKA KOl OTIS QUOIKEC EMGTNUEG TEPIAaUPveEL T dradiKacieg GLAAOYNC Kot
avdAivong dedopévmv, TNV UOVIEAOTOINGCT KOl TPOGOUOIMOT), TIC VTOAOYIGTIKEG
OTPUTNYIKEC KOl TIC TPOKTIKEG emilvong tov mpoPAnuatog. Ot dvo  Evvoleg
«povtehomoinoeny kail «rpocopoimon» dapépovy petald Tovg. Otav yivetar peAém
™G Asutovpyiog M NG CLUTEPIPOPAS &VOC GLGTHUOTOC TOTE TPOKEITAL V1O
npocopoincn. Awagopetikd otav e€etdleton 1 OO KOL O GYNMOTICUOS TOTE
apoxkertarl v poviédo (Wuyapng, Kotloumacdakrn, & KoioPpéktng, 2018). T'a va

LETPNGOLE TNV VTOAOYICTIKY] GKEYN ¥PNOOTOlovvVIUL eKTIUNGES Tov Pacilovrat
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oe tekunpioon. Extoc opumg and v aéloidynon 1 omola Pacileral o amodeilelg, ot
EKTOLOEVTIKOL PETPAVE KOl TNV CLTO-OMOTEASCUATIKOTNTO TOV eKmondevopevoy. H
QUTO-OMOTEAECUATIKOTNTO, LTOPEL VO OPIGTEL WG M GmoyT KATOov OTL UmOPEl va
oroKANpOoEL éva, €pyo. H ovto-omoterecpatikdmta cuvoédnke emiong pe 1o
HoONcloKd amoTEAECUAT, KUOIGTOVTOC TNV OTOTEASGUOTIKY OAAG Kol YOUNA0D

kooTovg LEBodo a&lordynong (Weese & Feldhausen, 2017).

Mepkot epevvnrég (Barr, Harrison, & Conery, 2011; Grover & Pea, 2013) perémcav
Sapopéc Kot opototnteg Hetaéhd e YZ Kot GAA®V TOTT®V Habnong. AVaALTIKOTEPQ,
og OLYKPION WUE TN WOONUOTIKY] OKEWYT, OUTN YPNOUOTOIEITAL Yo TNV EPUPUOYN
nobnuatikodv tpofinuatov. H kopla opotdomta petald e Y kot TG HobnUaTiKnig
oKk&YN¢ elvar 1 dradikaciao exiivor TpofAnudtmy, N povrelomoinon, 1 avdAven Kot n
epunvela TV 0£00UEVOV KOl TO, GTATIOTIKE oTotyelo Kot ot mbavotnteg. Ocov agpopd
™ unyoviky (Bagiati & Evangelou, 2016), avt mepiiapfavel de&iotnreg mov gival
YPNOWES Y10, TNV OlKOdOUNGN 1 TOV UETOCYNUATIONO TOV TPUYUAT®V GTOV
TPAYUOTIKO KOGUO. e GUYKPIoN HE TNV YX, Kol Ol 0V0 EMGTHUES GTOXEVOLY GTNV
enthvon TPOPANUATOV TOV TPAYUATIKOD KOGHOV KOl TV KOTAVONoT TOL TPOTOV UE
TOV OTOI0 AEITOVPYEL O TPAYUATIKOG KOGHOC. ZYETIKG UE TN OXEOI0GTIKN OKEYM Kol T1)
okéyn cvomudtev (Razzouk & Shute, 2012; Shute, Masduki , & Donmez, 2010),
aUTEC elvol LIEVOLVEC Y10 TOV ONOTEAECUATIKO OYEOICUO AVGEMV KOl Y10 TNV
uovteromoinon cvomudtev. Ev katakAieioy, n YZ amoterel €va Opo «OUTPEALY,
oLVOLALOVTOC Kl GAAEG emoTNUEG Kol TOmMOVG pabnong (Shute , Sun , & Asbell-

Clarke, 2017).

‘Evag GAAOC TOUENG OV €ivol amapoitnTo va SlEVKPIVIoTEL elval 1 EMGTAUN TOV
VIOAOYIGT®MV Kol TOL Tpoypappaticpov (Czerkawski & Lyman III, 2015). To zwedio
NG EMGTNUNG TOV VIOAOYIGTMOV Eival VPUTEPO amd P oA uddnon pe tn ypnon
¢ YZ. Me auth TV TPOOTRTIKY, TPOTabnke 011 1 d1dackaiio g Y dev Tpémet va
YPNOIUOTOIEL KABOAOV YADGGES TPOYPUUUATIONOV 0AAE Ba mpémetl vo Paciletar o
EVVOLECG |LE TIC OTTOLEC Ol LOBNTEG etvor EEOIKEIMUEVOL £TGL DGTE VO TPOYMPT)GOLY GTNV
emthvon  mpoPAnudtov Tov TpaypoTikoh koouov. Emouévog, ot 0e&lotnTeg
TPOYPUUUOTIGUOV Kt eiAvong TpoPAnudtov cuvoéovior oe peydro Pabud, evod 1
wwitepn oxéon ¢ YX UE TNV EMGTNUN TOV LIOAOYISTAOV cLVEXDG eéeMocetal

(Shute , Sun , & Asbell-Clarke, 2017).

71

Institutional Repository - Library & Information Centre - University of Thessaly
30/12/2021 10:09:47 EET - 137.108.70.14



K. Achéavoyiov STEM Teyvoroyieg kot Exnaudevtikn Popmotikn oty Educ Ayaym

Yyetikd pe v Emomun g I[IAnpogopikng, Omm¢ £&xel mpokvyel amd Oca
TpoavapEPONKay, yivetor @ovepd 6Tt gival n YX elvar appnkta, cuvoedeuévn Ue
avtv. Epgvvmtég vroompilovv g n agaipeon g YX omd TNV emOTNUN TNG
ITAnpo@optkng Ba £xEl KATOUGTPOPIKES GUVETELEC 0OV BoL yobel 1 TaLTOHTNTE TN TTOL
v Eexwpilel amd amodekToNg TPOTOVE oKEYNS. MaMaoTta, Toviletol Tmg av apalpedel
B0 €yel OULVERELEC KOlU OTNV EKTOUOELTIKY Oladikocio. Kol £tol Oa ypelaotel
TEPIGCOTEPT TTPOOTAOEID, Y1, TN SOUCKAAIQ, 1010UTEPO OTN CMUEPIVY] ETOYN 7OV 1)
TEXVOAOYID, GUVOEETAL APPNKTO, LE TNV EKTOIOELGT KOl EVD aVTO TaPoLvG1dlel OeTikd

amoteréouarta (Duncan, Bell, & Atlas, 2017).

Yroompiktég ¢ 10100 dmoyng ava@EéPouy TG T OLVOTOTNTO EMEKTOONG TNG
avOPOTIVNG CKEYMC UE TN YPNON TOV NAEKTPOVIKOV VIOAOYIGTAOV OAAD KOl GAA®V
YMEOKOV ePYarelv amoTterel avOmTOGTAGTO HEPOC TNG SUYXPOVNG KUBMUEPTVIG
Comg. TV avtdv tov AOyo OAOL o1 pabnTég eivor ypfoIUo TNV EKTOIOELGN TOL
hapupdvovy va, tovg yopmyeite pe okomd TV avamtuén defotrov e YZ,
Swoparlovtag pe avTdV TOV TPOTO TV IKOVOTNTA UETUPOPAS Kol a.El0moineng Tomv
YVOGE®Y VTGOV Yo, TV emiAven mpoPfinudtov ¢ kabnuepwng Comg (Barr,
Harrison, & Conery, 2011). EmmpocOeta, 1 YX meptiapfavel OAa Ta O10vonTIKG
gpyaAeia TOL ypnoponoovvIal oty emotnun ¢ [TAnpopopikng pavepOvVoOVTaG TIC
YVOOTIKEG 0£10TNTEC TOL YPNCYOTOLOVVTL Y1, TNV milvor mpofAnudtmy (Araujo,

Santos, Andrade, Guerrero, & Dagiené, 2017).

Bdocel tov 6cmv mpoovagépbniay, yivetar ca@®dg EKONAN 1 GYECN TOL VTAPYEL
uetald 1ov Gvowkdv Emomudv kol g ITAnpogopikng kot ¢ YTOAOYIGTIKNG
Yxéync. BéPawo @avepovetor kKot o aveEApTnNTOC YOPUKTNPOS TNG O EEXMPLOTY
nopen okéymce, apov daveiletal epyaieio kot HEBOSOVE OO TOVE EMIGTNOVEG TOL
acyohovvtor pe v IIAnpoeopikn vy vo. €TAVGEL YVOOTIKO KOl ETIGTNUOVIKA
apoPAnuata. Emopévac, avadetkvieTol 1) SIEmGTNUOVIKOTNTA TG EVVOLOG UTNG OAAG

KO [0 YEVIKOTEPY EMGTNUN, 1) Aeyouevn YroAoyiotikn Ememun.

2.7  Ywmohroyrwotikn Emotiun otnv Exkrtaidsvon

O 0pog «YTOMOYIGTIKT» 1600VVOpEL pe TNV avamTLén evOg UOVTEAOL HECH TG
agaipeong, mov Ba Tpocopowdel pe T pEBodo ¢ Tpooouoinong kot Ba Tapdyet
dedopéva ta. omolar pe TN oepd Tovg Bo cvAieyBovv, Ba. avaAivBoLv kol Ba

dokooTovy pe Pdon to mpayupoatikd oedouéva. Emiong avtdg o 0pog pmopel va
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avaQEPETOL Ge o pEB0do Tov eQoPUOLEL M VIOAOYIOTIKY ZKEWYT OC TPOYUATIKO
neipapo (Psycharis, Kalovrektis, & Xenakis, 2020). O Bundy (2007) vrootpilet ot
N KOVOTNTU OKEYNG UE VTOAOYIGTIKO TPOTO Eival ¥PNOIUN Yl TNV EVVOLOAOYIKY|
KaTovonon o€ KABe Topén HEG® T®V OU0IKaCLDY emilvong mpofAnudtov Kot

aAyopBukn g oxéyng (Bundy, 2007).

Xoupova pe tovg (Weintrop, kot cuv., 2015), swebyovtag omyv ekmaidevon, Kot
KUPIOE OTIG TAEEIS TOV HUONUATIKOV KOl TV ETGTUOV, VITOAOYISTIKA EPYOAEIN Kot
TPUKTIKEG, Ol LOONTES OTOKTOLV U0, TTO PEUAICTIKY GIOYN Y10 TOUG GUYKEKPIUEVOLC
TOUEIC EVD TOVTOXPOVA TPOETOUALOVTOL KAADTEPD, Y10 TNV EVACYOANGY TOUG UE
AVTOVG TOVG TOMELS. ATO Taday®YIKn okomid odnyel tovg pobntég oty euPdabuven

g puadnong.

Kdanowor egpevvnrég (Yasar, Veronesi, Maliekal, Little, Vattana, & Yeter, 2015)
avagépovv 0tt 1 Ymoroyiotikny TMadaymyikn elvar éva €yyevéC amoTéAEoUd TNG
evooudtoong g IIAnpogopikng, tov Mabnuoatikodv, ¢ Emomung xot tng
Teyvoloylag. AkOUN eMGNUAIVETAL TOC 1) £VVOLN TOV VITOAOYIGUOU GUVOEETAL UE TOV
aAyopBpo Kot tov poypapupoticud. Ilpoteivovral 1 vTOAOYIGTIKY HOVTEAOTOINGN
KOl 1 TPOGOUoimoN Yy TN PBeEATion ¢ TEXVOAOYIKNG TOUOAYMYIKNG YVOONG TMV
eknadevtikdv. O Chande (2015) omAmver OtL 1 emoTUN 7OV  AvATTOYONKE
AVTAOVTOG EUTVELOT) amtd PLGIKEC dradKacieg etvon TAEOV Ge BEGT VO TAPUKIVEL TOVG
EMOTHUOVEG VO, OTOKPUATOYPAPGOVY TIC PUGIKEG OlEPYUCIEC MG VTOAOYIOTIKEG
dpactpiomteg  (Chande, 2015). Téhog, &xer OmAmbel mwg TO €pya  UE
TPOGAVATOMOUO GTNV LIOAOYISTIKY €moTAUN divouv éugaocn ota dedopévo, ot
HovteAomoinon Kot 6T vroroyioTik okéyn (Bienkowski, Snow, Rutstein, & Grover,

2015).

‘Oho auTd TOL AVaPEPBNKAY EYOLV OONYNGEL OE 0L EVPVTEPT] EMGTNUY, TNV AEYOUEVT|
Yrohoyiotikn Emotiun. Apyikd, n Yroroyiotiky Ememun (CS) 6swpndnke yépupa
UeTall SPOPETIKOV EMIGTNUOVIKOV KAGOWV GAAL HOMC avoyvopiotnke ovETTLEE
TIC OwéG ¢ uebddove. H Ymoroyiotikry Emomiun etvar m oAokAnpwomn tov
MobnNUOTIKOV, TG EMCTUNG TOV VTOAOYICTMOV Kol OTOLNONTOTE GAANG TeBapyiag
v Ty e€epebivnon aubeviikav kol cOvBeTmv poPfinudtwv (Psycharis, Kalovrektis,
& Xenakis, 2020). Zopewva pe tov Juszezak (2015), dnidver 6Tt 1 YTOAOYIGTIKY|

Emotun y1o v avédivorn cOvOET®V GLGTNUATOV KOl GOVOAO SEGOUEVMV, TOGO OTIC
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QUOIKEC OGO KOl OTIC KOWMVIKEC EMICTNUEG, E€lval OPOPETIKY amd TN YPNom
vroAoyloT®V. Avtibeta, vmoompiler Ott eivor por un eumelpikn emomun. Ta
dedopéva mov cvAréyoviar oty YzmoAoylotikn Emotiun eivor 10 amotéiecua
TPOCOUOIDGEMY KOl EKOVIKOV 7epaudtov. H Pacwn owdkpion petold piog
Yrohoytotikn¢ Emomiung kol pog Ememiung mov ypnoyonotel Tov vmoAoyioud
elvar ot @bon teV otoyelov. AnAadh, 1M TAPAdOCINKY EMIGTHUN KOl O
EMOTNUOVIKOC TEIPUUATIGUOG YPNCILOTOIOVV TOV VITOAOYIGUO Y1 Vo, fonBncovy otV
OVOAVTIKY KOl TEPAUATIKY O1001KOGI0, O¢ KATOPA aAnbelog, onAadn UE EUTEPIKE
otoyeia. H Ymoloyiotikny Emotnun, and v dAkn mievpd, deldyetl mepluato, mou
elvar oyedov ainbwd kol emyelpel va ¥PTCILOTOMGEL OE0OUEVD, GYETIKGL UE TOV
TPAYUATIKO KOGUO TPOKEWEVOL VO TPAYUATOTOMGEL TPOYUATIKO TEIPAUATA GE £V,

ewoviko cvumav (Juszezak, 2015).

H vroioyiotikn emiomun cuvovdlel TV EMGTNUOVIKY OTTIKOTOMG, TIg uefOO0LG
BeAtioTonoinong, TOV TPOYPAUUOTIGUO, TN LOVIEAOTOIN G, TV TPOSOUOIMGCT UE TN
¥PNON TOL VLAOAOYIGTN] KUl TOLG VTOAOYIGHOUG «wuymAov» emmédov (Puydpng,
Kotlaunacdhkn, & KatoPpéxtmg, 2018). Oia avtd mov mpoavagépbnkay odMmyncov
omv e&aymyn 600 EVWOILMV, TNG VIOAOYICTIKNG TPOGEYYIONG KOl TOL LITOAOYIGTIKOV
newpduatrog (Y.II). Xe outhv NV VTOAOYIOTIKY| TPOGEYYISN, TO WOVIEAO, |
TPOGOUOIMGT KOl TO VRTOAOYIOTIKO TeEipapa malpvouv T B£0m TOL «KAUGIKOL»
nepduatog (Landau, Paez, & Bordeianu, 2008). IMapatnpdvrag TV €VVOLOAOYIKY
e€EMEN Tov Opov ¢ Y 010KpivovTal TO YOPUAKTNPISTIKE TG KOBMS KOl 0 TPOTOG
OV ouvoéetal HE TNV YmoAoylotikn Emotiun  péc® TG LVIOAOYIOTIKNG
uovteromoinong (Poydpne, Kotlaumacakn, & Korofpéxtmg, 2018). Avtd ntav kot
TO YOPUKTNPICTIKO TOL S0 @PIlEl TNV VIOAOYIGTIKT] EMGTIUN OO TIG EMGTNUES TOV

uobnuatikodv kot tng unyovikng (Denning P. J., 2017).

2.8 ’'Epsevveg

Me Bdon v mpoavagepbeico avackdmnen e Piroypagpia, Eywve goavepd Ott o1
EPEVVNTEC TOPOLGIALOVY KOWE SNUElD TOGO GTNV EVWOLlN OGO KOl OTIG GTPATIYIKEG
™G YTOAOYIOTIKNG ZKEWYNG KOl Emiong ioyvplotnkov 0Tl £yel evompatmbel pe
emtuylo oy exmaidevon (Grover & Pea, 2013). Xe avtd 10 onpeio etvau ypnoo va
avapepBOLV OPICUEVEG EPEVLVEG OV TPAYUATOTOWONKAY KOl Ol ONOieg eiyav cav
oTOYO TNV TAPOLGIACT Kol GLINTNON OLOUKTIKMY TPOGEYYIGEMVY Y10 TV AVATTLEY TG

YX tov podntov. o my enitevén avtod Tov o610)ov GULUPAAEL OMUAVTIKE 1)
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apocéyyion STEM (Science, Technology, Engineering, Mathematics), a@ov avti
oLVOEETAL AppnKTo, PE TV Ymoloylotiky Zkéym. H cvykekpiuévn mpocéyyion Oa

avaAvOel 61e£081KA 6TO EMOUEVO KEQPAANLO.

‘Epevvec mov acyorobvian pe pobntég ukpne nhkiog (4 — 6 etd@v), (ntovv and Touvg
HOONTEG VO, KOTACKEVAGOLY GTAG POUTTOTIKA £pya £TGL MOTE VA E0IKEIMBOLY UE TN
UNYOVIKY], TNV TEXVOAOYIO KOl TOV TPOYPUUUOTIGUS TOV NAEKTPOVIK®OY VITOAOYIGTOV
Kal yuo va avartvéovy 6eé1otteg Y, mpocodidovrag Betikd amoterécpata (Bers M.

U., 2010; Bers, Flannery, Kazakoff, & Sullivan, 2014). Xe o £&pgvva mov

TpaypoTonomOnke o mevnvia tpia (53) moidid vnmaymwyeiov, ypnoonomonkay o
poundét Lego WeDo ot 1 yAdooa mpoypappotiopod CHERP (Creative Hybrid
Environment for Robotics Programming - Anuovpywo YPpidwo IlepiBdiiov yio
Ipoypappationd Poumotikng). Ta oamoteAéopato NG GLYKEKPWEVNG EPELVAC
QOVEPMGSAY OTL TA TAIO18 GUUUETELYAY EVEPYA KL KATAVONGAY TIC POCIKES EVVOLES KO
dopég g YX mov oyetiloviay ue v akoAovbio Kol TV Iyn TOV OOTMOV EVIOADY
(Grover & Pea, 2013). Tlapouola peAérn mpoyuatomomonke pe eikoot entd (27)
odd maymyeiov omd v omoia eénybnv 10 cvumépacua OtL vanpye Pertioon
TV Pabuoroyidv mov onueimcav ot poBNTEC amd TNV TPDTN UEXPL TNV TEMKY|

dpactnpromra (Kazakoft, Sullivan , & Bers , 12).

EmupocOeta, pia épesvva (Weese & Feldhausen, 2017) mpaypoatomombnke oe
nobntéc g méummg kol éxktng  Pabuidag g ekmaidsvong e autovg
ypnowonomonke 1o mepPdrrov mpoypoupaticpod Scratch. Ipaypoatomoidvrog
QUTV TNV €pevva, Ol epeuvnTég MBehav vo, eAéyéovv av ot uabntég dabétovv
VITOAOYIOTIKY] okéym. 'Etcl, ypnowonoincav epmtncel; mov amevbivoviay otnyv
NAMKio TOL Koo OAAL KOl EPMTNGELS TOL OEIOAOYOVV TIV QVTO-0TOTEAEGUOTIKOTITO,
TOV HoBNTOV 6NV eniAvon mpoPfAnudtov. AVTEC Ol EpMTNGELS TAUICIOVOVTOL (MCTE
va ovoyetiCovior pe KatdAANAeg Oe&10TNTEC TG LROAOYIOTIKNG okéymg. Q¢ ex
TOUTOL, dopydvmcay TNV £peuva o€ TéGoepa KOpl Tunuota. Tnv  emiivon
TPOPANUATOV, TIG SEIOTNTEG, TIG TPUKTIKEC KAl TIC EXMTMOGCELS TOV TPOYPUUUATIGUOD.
Kobévo omd outd 1o pOTNUOTO HETPNOE TNV OUTO-OMOTEAEGUATIKOTITA GE 10
KMpoka Likert wévte a&idv. Extog amd avtd 1o epOTNUOTO, 1) EPEVVO ETIONC TEPIETYE
EPMTNOCELS GLAAOYNG TANPOPOPIOV OYETIKG HE TO QVAO, TN GCLUUETOYN OF

dpactnpromteg STEM kot otov mpoypapupoticpd. To omoteAécHoTa TG EPELVUC
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ocov a@opd v ekraidevon STEM kot v aviamtuén Tng VITOAOYISTIKNG OKEYNC

Nrtav BeTikd.

Axp1Bd¢ o610 1010 uNKog KOUOTOG TPUYUATOTOWONKE Kot pio akoun Epevva, (Moreno-
Leo6n, Roman-Gonzalez, Harteveld, & Robles, 2017), 1 omola ypnoyonotel epyoieio
7ov Bonbolv TOVG HAONTEG KOl TOVG EKTOIOELTIKOVG otV aélohdynon oeélomtov.
ITo ocuvykekpluéva, epapuooctnke €va epyaieio mov 1o ovéuacay Dr. Scratch kot to
omoio avaiver épya Scratch. O otoyoc eivar 1 a&loldynon tov emmédov avdmTuéng
SpoOp®Y TTLYDOV VROAOYIOTIKNG oKEYMC. To amoTeAECUATO TNG GLYKEKPIUEVNG
gpevvag €0e1Eav  1oYVPOVG GUGYETICUOVS UETOED OLTOUOT®MV KOl YEPOKIVIITOV
alohoynoemy. Emopévmg, vmootnpiletol mmg ouT 1 EPELVO AVIUTPOCMOTEVEL £V
fruo oy emkbpwon tov epyaieiov Dr Scratch g epyoieio yio v vmootpién
LOONTOV, EKTUOEVTIKAOV KOl EPELVNTAOV STV AEI0AOYNGT TOL TPOYPUUUATICUOD KOl

v de&lotTev g Y.

Emunpocbeta, ot Piphoypagio mopovoidleron o axoéun épevve (Brackmann,
Roman-Gonzélez, Robles, Moreno-Ledn, Casali, & Barone, 2017) m onoia
TpaypaTonombnke oe oyoieio ¢ lomaviag pe otodyo v avdmrvén delomrov YX
nobntov péowm pag oelpdg and unplugged dpactprotnreg. Ot pabntég yopiotnioy
oe V0 opdoes. Ot TEWPAUATIKEC OUASEC NTAV CVTEC TOV GLUUETElYAY otV TAén ue
unplugged dpactnplOTTEC, VO Ol OUASEG EAEYYOL OEV TOPUKOAOVENGOV AVTEC TIC
dpactnpromrec. Ta amoteréopata Osiyvouv 0Tt o1 6e£10tTeC Y TV HobNTOV OTIC
TEWPOUATIKEG OUAOEG OLENONKOY ONUAVTIKE PeTd TV Topéupact, evd avtd Oev
emtevyOnKe otic ouddeg ehéyyov. Kotd ocuvvémewn, auvtd To upnuaTo TOPEYOLY
EUTEPIKE, GTOLYEID GYETIKA [E TNV OMOTEAEGUOTIKOTNTA TNG unplugged mpocéyylong

Yo TNV avamrTvén 6e€lomTov YTOAOYIOTIKNG ZKEYNC.

Ene1om ommg éxel 10M amoderydel o deidmreg emidvong mpoPfAnudtmv sivol apketd
ONUOVTIKEG 0e&10TTEG TTOV €lval oNUAVTIKO Vo, ovartuéouy To, ool amd UIKPEG
Kuplog nixkieg, kamowor epevvntég (Kazimoglu, Kiernan, Bacon, & MacKinnon,
2012) karackevacoy &va ymelako moryviol Ot padntéc nailovtog To GLYKEKPIUEVO
maviol Exovv T duvatotnto va eéacknBovy Kot vo avartHiéovy Tig 6eé1otnTeg Y2
ue M yopic mpoypaupoatiopd. Ta amoterléopata Oelyvouy OTL 1) TAELOYNQIO TOV

uabntov Pprke to moyviol evolagépov. ‘Etotl amodeikvietal 6Tt qut 1 TPOGEYYIoN
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Bo. umopovce va ovartLEel TIC IKavOTTEG emiAvon ¢ TPOPANUATOV TGV HOBNTOV TOL

HaBoivouy €160y OYIKO TPOYPUUUATIGUO.

YyeTik0  pe  pobntég  devtepoPdOuog  EKTAIOELONG, Ol HEAETEC TOL  EXOLV
TpAYUOTOTOmOEl pavepdVoLY emiong BeTikd amoteléouata oV avarTvén g Y.
Avoiutikotepo, Tpaypatoromonke pia épguva (Atmatzidou & Demetriadis, 2016) ue
™ ypnom tov poumotikov kit Lego Mindstorms, &xoviag ¢ otoO0 TV avamTuén
de&lomTeV TOV HEBNTOV 00O OLUPOPETIKAOV NAIKIOK®OV opdownv (15 kot 18 etdv) yia
Vo, OMOKANPO oyoAkO £étoc. Ot ocapdvia Técoeplg (44) ovvedpieg mov
TPAYUOTOTOMON KAV EMKEVIPOONKAY otV avdmtuén ooty g Y, 6mmg 1M
amooLvOeon mpoPfAnudtov, N aeaipeon PaciKdOV TANPOPOPIDY, N YEVIKELON TNG
Moo oe pepKd TPoPANUaTa, 1 ONUoLPYio, ahyOpPIOU®Y Kol 1| CUTOUNTONTOIN G TOV
dwdacidv. O TPoypapUaTIoHOS TOL PouroT avedelée Tig deidmreg Y Kol auTég
peTpnonKay pe 1 ypnomn pag povumpikas. To mocotikd dedouéva, 6150y OTL OAOL O
GUUUETEYOVTEG, aveEapTnTa omd TNV NAIKIO 1) TO GUAO TOVE, PEATIOONKAV GE AVTEC TIC
de&1otreg. To molotikd dedopéva, Ta omoia, OnpovpyNONKoy amd cuvevtebEEIS Kot
TPOTOKOMO. OKEYNC emPePaimoay TV OTOTEAEGUOTIKOTNTO TNG EKTOOEVTIKNG
POUTOTIKNC GTNV OVATTLEN TOV EVVOILGV TNG Y KOl TV ATOTEAEGLATIKOTEPY ETIALGY

TPOPANUATOV.

Yty épevva ov £ywve amd tov Grover (2011) avamtiydnke Eva TPOYPUULO CTOVIDV
v T ddackaiio ¢ YZ kot Tig apyég g ota oyoieia. Ta amotehécpoto Tpofaioy
OTL Ol WOONTEC TOL MTOV KOl Ol CULUUETEYOVIEC OTNV £PELVO, UTOPOVSAV VO
YPNOCULOTOMGOVY GUYKEKPIUEVO AEEIAGYI0 OAMG KOl apyEC OYETIKEC pe TV YX
(Grover, 2011). Ze &€pevva wov cvupetelyav nadnTéc nhkiag 10 éng 17 etdv ek Tov
omolmV KOO0, ely0V €101KEG EKTALOEVTIKEG OVAYKEG KOl 1] OTOl0, EMKEVTPMONKE 6N
dwdkacio g apaipeong 6 O10POPETIKA TEPIPAALOVTO TPOYPUUUATIGUOD KUl GE LI
Babvtepn KaTOVONGT TV EVVOLOY TOL TPOYPUUUATICUOD, £ENYAYE TO GUUTEPAGLA
TG N POUTOTIKY| €lva £vag UMyovicuds mov pmopet vor fonbnoet o peydho Pabuod
om &wackario (Touretzky, Marghitu, Ludi, Bernstein, & Ni, 2013). To 2012
TpaypoTomombnke upio Epevvo M omoio eotioce oTO POAO WOV EYOLV Ol
SpacTNPOTNTEG TNG EKMOIOEVTIKNG POUTOTIKNG OTOVG MOONTEC HE OKOmMO Vv
avamTOEOLY TPOYPUUUATIOTIKY Kot aAyoplBky] okéyn. Ta omotehéopota Kot omd
QUTIV TNV £PELVA NTOV GPKETE, IKOVOTONTIKE, YEYOVOS TOL VIOYPUUUICEL Y10, aKOua
uie @opd Tov pOAO NG POUNOTIKNG ¢ HEGO EVOOUATOONG TPUKTIKOV Y,
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aveapmta amd T0 YVOOTIKO vIOPabpo TV HaBNTOV J1000KOVTOC TIG EVVOIEG TOL

GYEO10GLLOV, TOV TPOYPAUUOTIGHOV Kol TV dokiumy (Penmetcha, 2012).

SOUTEPACUATIKG, amd Oca avapépbnkay amd v PiAloypapia yivetal @avepd TTmC
TUPOLO TTOL 1 €vvoln TG Y €YEl TPOCEAKVGEL G UEYAAO PaBUO TO €peLVTIKO
evolaQépov, 1 PpAoypagio GYETIKA e TNV EQOPUOYN TNG Eival Alyo TEplopiouévn
KaBhg dev Exel epapuootel oe peydho Pabud oty exkmaidevor). Akoun, oev Exel yivel
aKOUa aKPIPNG TPOSIOPIGUOC TNG NAKIaG TToL Ta adid etvart Kavd va e€0tke1mBoLv
KOl VO EVEOUATOGOLV TIG EVVOLEG, OTMC APAIPEST), OUTOUOTONOINGT), LOVTEAOTOIN O
kol GAreG. Tavtdypova, ot TexviKES a&loAdYNoNG Y10 Vo avortuyOel 1 YTOAOYIoTIKY|
Yxéym oev &yovv Tpocdtoptotet Eexdbapa (Allan, kot cuv., 2010; Barr & Stephenson,

2011).
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3. Exmaidosvon STEM

3.1 Opropog kat lotopucn Avadpoun oo STEM

H Exmnoidevon STEM avogépetar otn 01000KoMo Kot T uddnon tewv Gueikov
Emomuav (Science), g Teyvoroyiag (Technology), g Mnyovikng (Engineering)
kal Tov Mobnuatikdv (Mathematics) (Psycharis, 2018). IToAAot tavtiCovv to STEM
UE T EMUEPOVG AVTIKEIUEVE, TOL TO GLUVOETOLV LE OMOTEAEGUO, VO YPT CULOTOLCOVY
aUTA YO VO, EPUNVEDGOLY TOV OPIGUO TOL, OONYOVTOS HE OVTOV TOV TPONO GE

OVETOPKNG TPOCEYYICELS.

To xivnua, STEM Eekivnoe otic apyég g oekoetiog Tov 1990. To EBvikd Toépupa
Emomudov eonyoye opywxd to axpovouo SMET (Science, Mathematics,
Engineering, Technology), 0L®0¢ amopdoioe vo 1o aAAIEEL Y10 QOVITIKOVG AOYOUG GE
STEM (Martin-Paez, Aguilera, Perales-Palacios, & Vilchez-Gonzalez, 2019). To
2005 obuewva pe tov Friedman ompuovpyndnke ywo wpon @opd 10 mTvyio otnv
exknoidevon STEM amdé 1o Virginia Tech University omoropfdavovtag peydin
emTuyla, YEYOVOG TOL oNuave TN otadlok O01ebv eméktacn tov STEM (Sanders,
2009). To 2007 avagépbnke ott N woavotnta STEM tov pabntodv otig Hvouéveg
IMoMrteieg ™G Apepikng NTav MyoTepo aVETTLYUEV G GYEoT e GAheg yhpes. 'Etot
70 2009 emonudvonie 01t gival Wwaitepa ypnoipo va avoartuydel n tovtotnro STEM
Yoo T OlThpnon TG OKOVOUIKNG avtayovieTikotntag (Martin-Paez, Aguilera,
Perales-Palacios, & Vilchez-Gonzalez, 2019). 'Etolr otadwokd petapépbnke 1o
eMikevTpo otV ekmaidevon, 1 orola Bewpeital amapaitnto epyoireio yio va kaAvgoet
n avéavouevn (mon tov avBpomvov kepaiaiov oto STEM kol ¢ ek ToUTOL
amodelyOnKe OTL 1 GLYKEKPWEVT ektaidevon etvor amapaitn yio to mapov (Caprile,

Palmen, Sanz, & Dente, 2015).

O epevvnrég Atkinson kot Mayo (2010) toviouv T YopaKTPIoTIKG TG EQUPUOYNG
¢ ekmoidevong STEM, KataAyoviag 6TO GUUTEPUCUN OTL VITAPYEL U0, TPEYOLOU.
TPOCTAOEID, VO, EVOOUOTOCEL TNV EMIGTNHUN, TNV TELVOAOYIQ, TN UNYOVIKY KOl TO
HoOMuaTiKd oty 1010 EKTAIEVTIKY EUTELPI KOl ENIONG TPDOTUYOVIGTIKO pOAO Tailel
oMV emotun kot Ta podnuotikd (Atkinson & Mayo, 2010). To 2014 n Efvikm
Axaomuia Emomudv ocvvelopépel éva TAQIGIO  avaQOpd.  TPOKEWEVOL V.
SIKA1OAOYNGOVY TNV EVOOUIT®OOT TOV Teccdpmv edikottov STEM, eve to 2018

a&lohoynONKav elkoct TPEIG EKTAOEVTIKEG TTopEUPAcelc o1 omoieg kabopilovy GuPO
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ula exmaidevon STEM étol dote va kaBopiotovv ot Bempieg kol ot S100KTIKEG
TPOUKTIKEG 7oL  ypnowomombnkoav (Martin-Paez, Aguilera, Perales-Palacios, &

Vilchez-Gonzélez, 2019).

To National Science Foundation g Auepikng 6€ince vo 0mceL 1doitepr onuacia
o115 ovviotdceg Tov STEM 6étovtag dvo khplovg otdyove. O TpmdTog 6TdY0C HTOV 68
eminedo EBviko, Onhadn 1 evicyvuon ToV omapaitToV TEYVOAOYIKMOV KOl UNYOVIKOV
aAAOY®DV, €161 BOOTE 1 Yhpo vo, glval avIOy®VICTIKY &€ Taykooulo eminedo. O
deVTEPOG GTOYOC NTOV VO, KATAPEPEL O KABE HABNTNE VO KOTAKTNGEL TS PAGIKEG OPYES
Tov pobnuatov STEM aAld katl ) obvOesT oL LRLAPYEL LETAED TOVG, £TOL MOTE VO,
Bewpettal Evag eyypAUUATOS TOATNG Yo TNV Olekdiknon poag 0éong epyacioag omv
evian Com tov (Chesky & Wolfmeyer, 2015). Eriong, eival onuavtikd va, TovieTel
ot1 to STEM «xatéyel onuavtikn 6&om 1660 omnv Apepikn 660 kot maykoouimg. Tnv
nevtaetia 2010-2015, n Evponaikn Evoon £yl ekmovioel oYeTIKEG EPEVVEC Ol OTTOTEG
POVEPMOVOLY TOGO TIG AdVVALES EMOOCELS TV HobNTOV 6 BEpata tov oyetilovral pe
TIC EMOTNUEG KO TO, HOBMNUOTIKG OGO KOl TNV EAAEWYN KUTUPTIGUEVOL EPYUTIKOV
dvvapkot oe medio. STEM. 'Erct mpoékuye M avaykn vo, EVOOUOTOOOLV Ol VEEG
Teyvoloyleg otV ekmaidevon Kot vo, Kotaptictody ot gpyalduevol (Karavting &

Toyovpiong, 2019).

Opiopévol epevvntég kobopilovv v ekmaidevon STEM o¢ pia mwpoomdbein
GLVOLOGUOD TEGOAP®V KAAOWV oe Eva TTePBAALovV Labnong 610 omoio Ta pobnuaTa
oLVOEOVTAL Y1 TV EmiAveN mpoPAnudtemv (Moore, Stohlmann, Wang, Tank, Glancy,
& Roehrig, 2014). Eniong, &xetl opiotel 611 Bewpeital og 1 d1dackoAMa kot 1 udonon
300 1N TEPIOCOTEP®V YVOOTIKOV OVTIKEIEV®OVY oo T o)oAlkn VAN (Sanders, 2009).
Axépo kabopileton o¢ Tpocéyyion ddackariag dvo M teplocdTep®wv Topéwv STEM

ue okomd T Pertimon tng ndbnong tov potntov (Kelley & Knowles, 2016).

YOUTEPAGUATIKG, Ol GUYYPOVEG TACELG TNG KOWMVIAG KOl TNG TAYKOGUOG OKOVOUIaG
BETOVV G6TO emiKeVTPo TNV EKTaidEVOT| GE cLGYETION UE TNV ekmoaidevon STEM, étot
MOOTE VO OMUIOVPYNBOLY TOAITEG 1KAVOL Vo ETIAVOLY TPAYUOTIKG TPOfANUOTA
SLVOLALOVTOC YVIDGELS OO OLUPOPETIKOVG EMOTNUOVIKOLS KAAOovS. Emoupévoc, m
eknaidevon STEM perhovrikd efelicoetol kol 68 MAyyEAMIOTIKO OAAG KOl oF
aKOONUOIKO EMIMESO, AAAG Kot VAPl TPOPAEYN Yoo T Onovpyio, emayyeAUdTOV

7ov oyetiCovron ue avtn (Gunn, 2020).
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3.2STEM

Onwg mpoovagépbnke 1o STEM eivar éva axpoviopio mov mepthauBdvel toug
KAdovg ¢ Emomung, g Teyvoroyiag, g Mnyavikng kot twv Madnuatikdy.
Xoueova ue mv E6vikn Axadnuio g Mnyoavikng kot tov E6vikod Zvppoviiov
‘Epevvag (Honey, Pearson, & Schweingruber, 2014), n emomun etvat 1 UEAETN TOL
(PLGIKOV KOGLOV, CUUTEPIAAUPOVOUEVOVY KOl T®V VOU®V TNG @UOoT Tov oyetilovtal e
™ @Quokn, ynuele Kot Proroyla, koBMOG Kol THV EPAPUOYT] TV EVVOIDV TOL
oyetilovial pe autovg Toug KAAOoLS. H yvdon amd v emotiun eVUEPOVEL TN
dwdwacio Tov oyedoopod ¢ unyovikng Ocov agopd tnv teYvoroyia, autn
TepAMaUPavel OAOKAN PO TO GUGTNUO, TOV ATOU®MY KUl TOV OPYAVICUADV, TOV YVOCGEDY
K0l TOV 01001KOGIHV TOL YPNGILOTOI00VTAL Y10, TN ONUtovpyia Kol TV Asrtovpyio Tmv
TEYVOAOYIK®OV avtikeévoy. H Mnyavikn etval évo chpo yvodong yio to oyedocud
Kol T ONUovpyio, TOV KATUOKEVASTIKMOY TPOIOVI®MVY Kal Yo TN Stadikacia exiAvong
apofAnudtov. Emiong m unyovikn ypnowonolel £vvoleg otV EmGTHUN Kol GTO
pobnuoatikd kabhg Kol texvoloykd epyaieia. TEAOG, 0 KAAOOG TV UOONUATIKOV
elvar M perétn tov oyéoenv petalh mocotnTev kot apbumv. To pabnuoatikd
ocuveyilovv vo avomtdooovtal OmMMG KOl 1 EMOTHUN UE TN Opopd OTL oTd
HaOMUaTKdG 1 yvdon oev avoatpénetatl. Avtd epthauBdvouvy aptBpovg Kat YeViKE T
apOuNTIKY, TV GAYEPPO, TIC GLVOPTNGELS, TN YEMUETPiO, TIG TOAVOTNTEG Kl TA
oTaToTKA otoryeio. Na onueimdel OtL T HOONUOTIKA ¥PNOIUOTOIOVY TOVG TPEIC

KASOLG IOV avapEPONKaY.

BéPona, eivor amapaitnro va avagepbel mog M Emomiun kot n Mnyoavikn mov
Bacilovtal oty TPOcouoineon OempovvVIOl MG YVOOTIKN TEPLOYN 7OV TOAPEXEL
vrooPEn ywoo TV avdmtuén poviéAnv oto. Mabnuoatikd kot ot Ovowkn. H
avamtuén poviéhwv Poaciletal o HaOMUOTIKEC OVTIOPAGEIS UETOED EMIAEYUEVOV
uetafintav, eved ot akydpiouot e@apudlovy 1o HOVIEAD YPTCILOTOLDVTOS YADGGH
TPOYPAUUOTICHOL. Avtn M pebodoroyion ovopdletar Ymohoylotikn Ileipopotikn

Maoabnuotikr) Movtehonoinon (Psycharis, Kalovrektis, & Xenakis, 2020).

3.21 Algpopnmiopés STEM
H &&tmén tov 6pov STEM odmynce otn onuovpyla Kot 6Tov opispd Tov Opov
«ArpapnTiopog STEM», dnAodn oty kavotnTo avayvopions Kot EQaproyng tov
TEPIEYOUEVOL TOV YVOOTIKOV Teploydv tov STEM yio katavonon kol eniivon

apofAnudtov. O ypaupationods STEM emrvyydveral étav évag pobntig eivol e
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Béom Vo eQUPUOGEL QUTE TOL EYEL KOTAVONGEL GYETIKA UE TN AEITOVPYIN TOL KOGUOL
eVTOg Kal PeETalh Tov Ttecodpmv arinAévoesTomv kAddwv (Emomun, Teyvoroyia,
Mnyovikn, Madnuoatikd) pe okomd Ty PEATIOON TGV KOWVOVIK®OV, OIKOVOUIK®OV Kol
nepiParroviikdv cvvinkov (Washington STEM Study Group, 2011). Apyotepa,
avapépbnke o0tL o ypappatiopds STEM emikevip®OnKe 6NV eKTUIOELTIKY SPaAipa
KOl TPOGOVOTOMOTNKE ot uddnon mov Pociletar oty emiivon mpoPfAnudTmv
(Zollman, 2012). ZOp@mvo, PE TOV 1010 TOV EPELVNT O YPOUUATIGUOS omoutel ™
SuVaTOTNTO, KATAVONGNG KOl EQPUPUOYNG TEPLEYOUEVOL Ao TOLg KAdOovg Tov STEM,
dtvovtag 10waitepn @POGOYN OTNV  OVAYKN OVARTLENG HOG  OElpdG  E01KMV

SLVAUGONUOTIKOV Kot 01001KaceTIKGV 6e&lot)Temv Tov STEM.

‘Ocov apopd Yoo TNV EMGTNUOVIKN TOLOElR, QLT €lval M KavOTNTa YPNoNG TNg
YVOONG TN QULGIKT, TN YNMElD, T Proroyla pe GKOTO TNV KATOVONGT TOV PUGIKOV
KOGLLOVL KOl TN GLUUETOYN 6€ amopdoelg Tov Tov exnpedlovv. H teyvoloykn mondeio
N 0AMGOC 0 TeEYVOAOYIKOG aAQOPNTICUOS €ival 1 1KOVOTNTO YPNONG TOV VEDV
TEYVOAOYIOV KOL 1 KOTAVONGY] TOL TPOTOL AVATTVENG TOV VEMV TEYVOAOYIOV Kol
deflomtewv Yy TNV avdAvon TOL TPOTMOV UE TOV OMOI0 Ol VEEG  TEXVOAOYIEQ
emnpedlovy Tov K6Gpo. O unyovikog YPOUUOTIoNOS gival 1 KavdTTa ¥pnonsg e
GUGTNUATIKNG KOl SNUIOVPYIKNG EQUPUOYNG ETISTNHOVIKOV KOl LOONUATIKOY apydV
0 TPOKTIKOVG OKOMOUG, OMMC O OYEOCUOC, T KOTOOKELY Kol 1) AEToupyid
amOdOTIKAOV KOl OIKOVOUIK®Y OOU®MY, Ola0IKacIhV Kol cvotnudtov. Télog, o
HoOMuoatikde  YPOUMOTICHOC  elval M KOvOTNTO  OVOALTIKNG, AOYIKNG KOl
QOTEAEGUATIKNG EMKOVOVING 10edV UESH TNG emiAvong kol epunveiog Abocenv e

nabnuatcd tpoPfAanuata (Washington STEM Study Group, 2011).

Na onuewwbel mog o ypappatiopdg STEM  onmuovpyel v avdmtvén tov
TPOYPUUUATOV GTOVODYV GTOVE TESGEPLS KAAOOUS PAGEL TOV TPOKTIKOV 0£E10THTMV
7OV OMOGKOTOVV otV e&dAenym Tov YAcpaTog petallh Bempiog Kol TPUKTIKNG, KOO
kal tn Pertioon tov océlomrov entivong mpofAnudtov. Ot mpoaktikég 6eidmreg
NG OCULYKEKPIUEVNG EKTOIOEVTIKNG TPOGEYYIONG TEPIAAUPAVOLY TNV EVVOLOAOYIKN
YVOOT Kol TNV OOIKAGTIKN YVOGT. AVTEG BEMPOVVTOL M KEVIPIKES IKAVOTNTES Y10
TNV TEYVOAOYIKY ekmaidevon kol opilovial ¢ M wKavotnta ypnong oeélomrovy,
TEYVIKAOV KOl EPYUAEIDV UNYOVIKNG GTOV TOUER TNG Teyvoroyiag. EmmAéov, n mpdén
G emoTNUNG €lval onuavtikd vo mpomBel tn petaeopd tng uddnone péco g

YVOOTIKNG QVATTUENG EMITPENOVIONG HE QLTOV TOV TPOTMO TNV MPAYUOTONOINGN
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APNPNUEVOV EVVOLOYV, KAODC Kot Tr SNUIovpYio Woxik®v SUVALE®Y TOV LoOnTdV Y1
TNV EVEPYO GLUUETOYN TOLC KL TNV AVATTLEN Tov evdlopépovtdg toug. BéPata, ot
EPELVNTEC avopEPOVY etiong 0Tt T Tpoypaupota crovddv STEM etvar yprioyo va
oLVoWiLovy TPOTAGELS OTIC OTOlEG Ol LaONTEG Ba EVOOPPUVOVTAL VO KAVOUY GUVOEGELS
uetalh Tov TEPIEXOUEVOD KAl TOV 0E10TNT®V e oKomd TV avamtuén Tov deélottov
emthvong mpoPinudrtewv (Martin-Pdez, Aguilera, Perales-Palacios, & Vilchez-
Gonzalez, 2019).

YTONOC NG OLYKEKPIUEVNG EKTOIOEVTIKNG TPOCEYYIoNG elvar va emrevyfel 1
«tovtomro. STEM», oniadn ot uadntéc va  aioBdvovral UEPOG  QUTNG
YPNOLOTOIDVTAG TO EVOLUPEPOVTIO Kol TIG O0&10TNTEC TOLG, avelapTNT®MG QULANG,
ToOMTIGHOL kot @UAov. T v emitevén autod TOL O©TOXOV TPOTEIVETUL VO,
YPNOILOTOMOEL 1 UNYOVIKY OC €V, TAUIGIO Y10 TNV OVATTLEN TOV AVUTOPUCTACEDV
TOL TPAYUATIKOD KOGHOV, VATTUOCOVTOG EMGTNUOVIKES KOl LOOMUATIKEG EVVOIEC UE
&va OlemoTNUOVIKO TPOmo. O SIEMGTNUOVIKOG TPOTOG EMTLYYAVETOL UE TV YPNON
TOAMOTADV amEIKOVIcE®Y, OMMC SAPopo HOVTEAD, EIKOVEG, YAMDOGES Kol GUUPOAN

(Moore, Miller, Lesh, Stohlmann, & Kim, 2013).

3.2.2 Emomuoioyia STEM
H emomporoyia opiletoar mg ot TpOTOL TOV 01 AvOPMTOL OTOKTOVY, OIKALOAOYOUV KOl
ypnowonowvy T yvoon (Psycharis, 2018). Emiong, opiletar o¢ é&vag tpomog
GLAAOYIGHOV KOl KOTOVONOTG TV TPAYUATOV TOLV GLVOVTOUE 6ToV KOouo (Psycharis,

Kalovrektis, & Xenakis, 2020).

oupova pe toug gpevvntég (Chandler, Fontenot, & Tate, 2011), n emotuoloyia
Bewpettar ¢ €vag TPOMOC GLAAOYIGUOD KOl KOTOVONONG TOV TPAYUATOV 7TOL
VIapyovy otov kKoocuo. H emomuoroyio. ¢ ekmoidevong opiletar ¢ 1M
EMGTNUOAOYIO 1) OTOl0 ATOTEAEITOL OO EMIGNUEC KO ATVTEG OONYIEG CYETIKA UE TNV
eknaidevorn. H emotnuoroyio otn unyoavikn omoteAeital and (OVIaVES EUTEIPIEC,
YVOGEL KO VTOBECELG GYETIKA UE TNV TEBapyio 0T Unyoviky. AKOun, 0 Opog avTdg
Bewpettal KAAOOg TNG PrAocoplag oV aoyOAEiTAL UE TN GUOT KUl TNV CITIOAOYNGN
™G avOpamivng yvaong. Ot ekmondeuTiKol Yuyohdyol HEAETOVY TNV EMIGTOAOYIKY|
avamTuén Kol TIG TEmolONoelS Yo va Kabopicovv pe mowov Tpdmo ot uabnTég

nabatvouy oAl Kol pe IOV TPOTO Ol EMCTNUOAOYIKEG TEMOIONGELS EmNPEAlOVY TIC
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YvooTikég ddikaoieg kal v kpuikn okéyn (Psycharis & Kotzampasaki, 2017,

Psycharis, 2018).

H exrmodevtikry alomoinon Tov YVOOTIKOV OVTIKEWEVOV 7OV TPUYLUTEVETOL
Bacileton omv emotnuoioyio Tov STEM. To STEM eival pio «UeTOyvOCTIKNY
mepoy, onAadn amoterel £va VEO OVTIKEIUEVO TO OmOl0 pE TN oelpd TOL amoTEAEL
OAOKANPOGT] OA®MV TOV VITOAOITOV AVTIKEWWEV®Y oL avaeépbnkav. 'Etot e€dyeton o
OpOC NG OLIETIGTUOVIKOTNTAG TTOL TPOCPEPEL U0 TOAVTAELPY TPOGEYYIOT Kol
KATOVONGT TV QUIVOUEVOV TOL KOoHov ®¢ cbvoro (Morrison, 2016). Emedn,
howmdv, n ootk Tpocéyyion STEM mpaypatdveton pe v aflomoinen morlmv
YVOGTIKOV TOUEWDV, Ol akpiPeic Opotl mov Bo umopovoay va, TO YopaKTNpicovy gival 1

SIEMGTNUOVIKOTNTA, KO 1 O10-EMLGTIUOVIKOTITO..

AvoAuTikOTEPO, HE TOV Opo «Olemotnuovikd oy (interdisciplinary) Bsmpeiton 6t
dev etvar povo €pevva oe 000 1 MEPIGGOTEPOVS OLOPOPETIKOVG KAAOOLE, OVTE
TpocbHETel pebodoroyieg and dAreg melfapyieg o Eva MO daxpitiko épyo (Toomey,
Markusson, Adams, & Brockett, 2015). H diemomuovikémmro eivor 1 cuvepyosio
00 M TEPIGGOTEPMY YVOSTIKMOY TOUE®MY Y10, Evav Kowd otdyo (swova 22). Avtd
TPAYUOTOVETAL UE T GOVIEST] TV UEBOOOAOYIDV, TOV BEUATOV KOl TOV EVVOLDY TOV
Kd0e mediov pe to Ao (Marcayyovpag, 2002). Zopemva pe tov (Psycharis, 2018),
emotnuoroyic STEM elval amopoitnTto VO EVOOUUTOVEL YVAOGELS, TPOOTTIKEG KOl
evOlaQPEPOVTO Oyl HOVO Omd SLOQOPETIKOLS KAAOOUGC OAAQ Kol Oomd GYETIKOVC
KOW®VIKOLG mopayovtee. [a va epapuootel 1 emotnuoioyiocc STEM o¢ kowvmvikol
napdyovteg etvar onuavtikd 1 épsvva STEM va epopudletar 610 GYOAKO
nepPdrdov, evddy oty tprroPdouto ekmoidevon va e@apuoloviol VEX TPOyPELOTO

onovodv (Psycharis, Kalovrektis, & Xenakis, 2020).

Aumomnuovedtnrm (Interdisciolinasrityl

Ewova 22. H sremotnpovikotnre (Poyépne, Kotlopracakn, & Kaioppiktng, 2018)
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Me tov 6pO SO-EMGTNUOVIKOTNTA 1| GAM®DG €YKAPGO10, OEMGTNUOVIKOTNTA (trans-
disciplinary) voeitar 1 olad1kacio KOTd TV omoio Uio, opddo KaAEital vo HeAETGEL
U0 LDTOPKTH KoTAoTaon 1 va 0dcel ADoN o éva mPOPAnua. Avtiy 1 opdda
amoteheitan amd AToUa Ao OLUPOPETIKA YVOOTIKG e, alonoidvTag e auTOV TOV
TPOTO Bewpieg, epyareio Kot pebddovg amd 01apopes emotnues. No onueiwet BEfora
OTL M EYKAPGIA OEMOTNUOVIKOTNTA OV GTOYEVEL GTNV KLPOPYIO EVAVTL TOV GAA®V
YVOSTIKOV Tedimv, oArd mpoomabel v avalntiosl Towileg GUVOEGEIC Kal oNuEin
oLYKMONG HeTaéy avtdv (Zovkng, 2019). EmimAéov, cOu@mva, e TOVG EPEVLVNTES, N
SIEMGTNUOVIKY| TPOGEYYIOT aoyYOAEiTal pue T dnUovpyia VE®V Kol OAOKANPOUEVOV
YVOGEDMY Y10 TNV AVTILETOMIOT TOANTAOK®V TTpofAnudtov tov kocuov (Nicolescu,
2002; McGregor, 2015). H d1a-emiotnuovikotnto, €6TIAEL GTOVE GLUGYETIGUOVG KOl
Oyl OTO, PEUOVOUEVO, QOIVOUEVO. XTOY0G elvarl va pumv 0600el éueacn uoévo oty

e€edikevon oAAE va vmdpyovv aAAnAocuvvoedueveg dwdikacieg (ewova 23)

(Poyapng, Kotlaumaodkn, & KaloPpéxtng, 2018).

p

Ewcova 23. H dwu-emotnpovikotnta (Poyapng Kotlapmaosikn, & Kaloppiking, 2018)

Ot Opot  OlEMOTNUOVIKOTNTO KOl OlO-EMICTNUOVIKOTNTO,  AELTOVPYOLV
ocvpmAnpouatikd. H dtemomuovikdmra gival To TpdTo 6Tdo10 TNE O1001KAGI0g TOL
OAOKANPOVETOL EVD 1) €YKAPGCI0, OEMCTNUOVIKOTNTO GTOTEAEL TO OEVTEPO GTAOO,
dNAadn oto oTdo1o 7oV odNYEl YO TNV AVIIHUETOTION TOV KATUCTAGE®V Kol TNV
emthvon TpoPfinudatov. B&ata ot 0Vo avtég Evvoleg dev emdimkovy va eaieiyouv i
VO KOTAGTOUYV KUPIEC EVOVTL TOV EMOTNUDV, CAAL VTIOETOC EMOIDKETOL UE QVTOV
TOV TPOTO 1 Olepebivnon Tovg Yo TNV ovalnTnon Kooy opiwv (Zovkng, 2019). Ot
EPEVVNTEC OVOPEPOLY OTL GE LA SIETIGTNUOVIKY TPOGEyyion 1 onola Pacileton o
ouvepyacia, ol ePELVNTEG amd 01.POPoLC KAAOOUS epyalovTal yio TV emiivor evog

KOwvoL mpofAnuatoc. Aniadn ot vdpyel cuvepyacia, cLVOVALOVTOG TIC YVHDGELS TOVC
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7OV MO KOTEYOLV At TOVG S1KOVG TOVG KAAOOVG Y10 va. odnynBolv oe pia Avon. ‘Etot
670 TEAOG M0G OIEMOTNUOVIKNG GLUVEPYAoiag, o Kabe cuvepydtng oAAdlel kot v
eumepio Tov (Borrego & Newswander, 2008). O o©10y0¢ NG OAOKANPOUEVNC
eknaidevong STEM etvar vo vtapyel OMGTIKY] TPOGEYYIOT) TOL GLVOEEL TOVG KAASOLC,
£TOL MOTE M PABNON Vo KaBIoTOTOL GUVOESEUEVT], CLUYKEVIPMOUEWT], OVGIUCTIKY GAAL

Kol va euvoel toug nadntég (Psycharis, 2018).

YUVOTTIKG, KAOE YVOOTIKO Tedio €xel T O1KY TOL EMGTNUOAOYIQ, ONACOY| £YEL TIC
S1KéC TOL évvoleg, Bempieg, pebodoroyieg ko povtéra. Xtn GNUEPIVN ETOYT VAGPYOLY
oA TTpoPANUOTO TO. OTOlo, 0eV UTOPOUV VO, OVTIUETOTICTOLV OTd UEUOVOUEVO,
YVOOGTIKA ovTIKEIpEVA 0AAG avTiBeTa ¥p LoV TOAVTAELPT TPOGEYYIOT UE TN ¥PNoN
¢ teyvoroyiog ko ¢ emotnung (Kelley & Knowles, 2016; Colucci-Gray, Burnard,
Gray, & Cooke, 2019). 1 1610 KatebBvVen AOTOV KIVEITAL KO 1] EXLGTNLOAOYIN TOL
STEM, 1 omoio. GUVOEETUL UE TU OVOAVTIKE TPOYPAUUOTE OV S1oBETOVY O1dpopa.
avtikeipeva, pall kol ovverdg mpoceyyilovy T yvdon pe SobeUoTIK) Kot O10-

emoTnuovikny Tpocéyyion (Psycharis, 2018).
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3.2.3 Ipoosyyiosic otnv Exnaidsvon STEM
H exnaidoevon STEM PBacileton oe 600 mpooceyyicels. Avtég eival 1 Tpocéyylon
TEPIEYOUEVOL KOl 1) OMOKANP®ON 1oL TePIPAAAovVTOC. AUTEC Ol TPOGEYYIGELS
EMTPETOVY GTOVG EKTOUOEVTIKOVG VO, EVGMUATDOGOLV UE EVEMEID 6T GYOMKN TAEN ™

GULYKEKPIUEVT EKTTANOEVTIKY] Tpocéyyion (Psycharis, 2018).

YHETIKG PE TNV TPOTN TPOGEYYIGN], OVTN ENIKEVIPOVETIUL OTI GCLYXOVELCT TOUL
TEPIEYOUEVOL GE UIa, eviaia OpacTnPldTTa 1 EVOTNTA e OKOTO VO EXIGTUOVOOUV Ol
TOAMOTAEG TTEPLOyEG Tov mepleyouévov (Moore, Miller, Lesh, Stohlmann, & Kim,
2013). 'Evo. Tétolo0 mopAdElyuo, OmMOTEAEL 1 ¥PNON TNG CVEUOYEVWNTPLOG YO TNV
amekdvion kol T Sdackaiio TG OVVOUNG UECA GE EVO OAOKANPOUEVO TEPIPEAlOV
STEM. Mg ) ypfion TG aveUOYEVVITPOG oTn ddackaAio, divetar 1 duvatotnto
OTOVG EKTOIOEVTIKOVG KOl GTOVG MOONTEG Vo OlEPELVIGOLY TIC WETAPANTEC 7OV
emnpedlovy ™V Tapaymyn MAEKTPIKNG evépyelas. Ot eKTaOEVTIKOL 68 QUTHV TNV
TEPIMTOON UIOPOVY va, KATELOVLVOLY TOV HNYOVIKO oyedlacpud eéetdlovrag v
KATOOKEVT] TOU MOVIEAOL 1 pmopolv va (nmoovv omd Tovg MobNTEG Vo
SNUIOLPYNGOLY TO UOVTEAD QUTO EMAEYOVTOC TOVG WETUPANTEC KOl TN GYECT 7OV
avtot £yovv petald toug. O uyoviKdS oxed1aGHOC TOL avaPEPBnNKe TePAaUPAVEL TO
oxe0lGHO EVOC TPOTOTUOL GUUPOVO UE TIG EMOTNUOVIKEG évvoleg. Emiomg,
rephauPdverl pia, TANPN KoTavonor| Tov PEATIOTOV GYESIUGUOD AVELOYEVVITPIOV UE
TAVTOYPOVY AVATTLEN KO EQAPLLOYT] TOV EVVOLDY TNG PLGIKNG oL oyeTilovtal pe TV
TOPOYOYN MAEKTPIKNG EVEPYELNS KOOMG OKOUN KOl TNV KATOVONGT Lo UOTIKGOV
evvolmv omm¢ etvon n mepiotpor| Kot 1 Tprywvouetpia (Psycharis, 2018; Psycharis,
Kalovrektis, & Xenakis, 2020). Avtd, Aondv, EXITPETEL TOV EKTALOEVTIKO VO O100.6KEL
EVVOLEC OO SLPOPETIKG YVIOOTIKE OVTIKEIEVO KOl £TGL EEAYETUL TO GUUTEPUCUO, OTL
yperloviar 6Aol autol ot KAGdol ywoo v emidvon evdg mpoPanuartog (Psycharis,
2018). Xt0 mopdoctypo 7oL avOQEPONKE Ol HaONTEC £Youv TNV KAVOTNTA VO
oXe01AGOVY TO TEXVOLPYNUE TOVG, VO TO OOKIUAGOLV UE PACM TO, EUTEIPIKA TOVG
dedopéva KoL VO SLOUOPPDGOLY EK VEOU TIG AMOYELS TOVG GYETIKA UE TO TPWTOTLTO.
Eod ypedletan T0 VIOAOYIGTIKO TEIPAUO TO OTOI0 AVAPEPONKE GTO TPONYOLUEVO
KePdAoo M Kamoln cvokevn physical computing, 6rmwg eivar to Arduino (Psycharis,

2018; Psycharis, Kalovrektis, & Xenakis, 2020).

‘Ocov agopd TN 0e0TEPN TPOGEYYIOY|, QLT EMKEVIPMOVETUL GTO TEPIEYOUEVO EVOC

YVOGTIKOV OVTIKEIUEVOL KOl Ol GAAOL KAGOOL YPNGILOTO0UVTAL Y10 VO KAVOLV TO
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TEPEXOUEVO TTEPlocdTEPO oyetikd (Psycharis, 2018). TNa mapddstypa, o Kabnyntg
S1040KEL GTOVG HOBNTEC TOLG CAYOPIOUOLS KOl UETO TOLG KOAEL VO EMIGKEPTOLV
S1popeTIKG SIKTLO KOl VO, KOTAX®PIGOUV TOV ¥pdvo amoOKpIong o€ &va OIKTLO WE
Swpopetikd apBud koéuPov (Psycharis, 2018; Psycharis, Kalovrektis, & Xenakis,
2020). Xe avtd 10 onueio atilel va avapepbel 0TL £xel mapatnpnOel peydin chyyvon
oxeTIKA pe v emomuoroyic STEM, yeyovog mov odnynoe oe OlopOPETIKEG

ocvyymvevoelg otny eknaidevon (Psycharis, 2018).

YUVORTIKG, atd 060 TPOAVAPEPBNKaAY yiveTal avTiAnmtd 6t emommuoroyia STEM
avTWETOTICEL TPOPANUOTA TOV TPOKVLTTOVY Omd O1dPopovg KAddovg. O Opog ¢
KTOMTAOKOTNTOCH 7OV aVOQEPETAL o Mio. peBodorOYIK TPOoGEyyion, &ivor pia
EVVOLOL Y10, TNV TEPLYPAPN TNG OAANAEEAPTNONG, ONAGOT OAG. GUVOEOVTOL KUl TITOTA
dev Bewpettar aveEapmto (Nicolescu B. , 2004; Psycharis, 2018). Béfoua, m
eknaidevon STEM Poociletor oty ektiumon 0Tt 70 GUVOAO Elval TOLOTIKA
S1POPETIKO amO TO, LEPT) TOV KO YEVIKA QLT 1 Aroym £6TIAlEL Kupimg oty 60TEPN
TPOGEYYION, TNV OAOKANP®GT TOV TEPPAAAOVTOG, Kal £TGL Qaivetal OTL KIveital Ye
OMOTIKO TPOMO UETAED TMV EMCTNUOVIKOV KAAO®MV. Avti 1M mpocéyylon  Olvel
EUPAOT] GTO GUVOAO KUl GTN TPOGCEYYION KOl GTN] GUGYETION TOV EVVOIDV KOl TOV
(QOIVOUEV®V UE ONOTEAEGUO VO EVIGYDOVTOL Ol Oe&l0TNTEC NG AQOIPESNC, TNG
povteromoinong kot tng YmoAoylotikng Xkéymg (Psycharis, 2018; Psycharis,
Kalovrektis, & Xenakis, 2020).

3.3To STEAM otnv Exnaidcgvon

‘Onmg M0M mpoavoeépOnke, Héca amd TV ekmaidevon eival ypNoyo ol uadNTéC va
kaAMepyouv Tig deidmreg emthvong mwpoPANUATOV KOl TNV VTOAOYIOTIKY] TOLG
okéyn. Xe ovtd umopel vo Pondncel amoterecuatikd Kou o€ peydio Podbud m
ekmardevtikn zpooéyylwon STEM, 61611 mpoceyyilet to O&ua mov peietdTon
TOAMTAELPA, OMOTIKG, Kol S1OepaTIKE 1 aAM®G OlemoTuovikd. Etct, Aowov, 1
Apepikn Paocilduevn oe épevveg mov vrootNPilovy Ta. OQEAN amd TNV EKTOUOEVOT)
STEM oAAd Kol TOLG EMGTNUOVIKOUG KAGOOLC TOL auTh amoteAeiton GAAace TOV
ToPod0oc1aKO TPOTO S1006KAAOG KUl TOV EVIGYLGE UE OLTOV TOV MO GUYYPOVO OAAL

Kol TPoo1td 6Tovg pabntég tpomo (Psycharis, 2018).

Ta terevtaio ypoévie mpotdOnke vo mpootebel éva «A» oto STEM, to omoio

avapépeton otig Téyveg (Art), mpokaibvtag TANOMPa cul{NTNoE®Y Y1 TO av Ot
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Téyveg avikovv omv exkmaidevon STEM. 'Etol, ékave v €u@dvicy] Tov TO
axpovopio STEAM to oroio givar mBavd va mépet ) B€om tov STEM (Xanthoudaki,
2017). Me v mpocOnkn tov texvav oto STEM, @ovepdvetal g 1 0100y GTOVS
nabntéc Tov de&lomTmv TG ONUIovpyIKOTNTOG Ko Tng Katvotoptag. H exmaidevon
STEAM kaAvmtet £va, evphtepo gdopa 10emv Kot 6e&totntemv (Hamilton Buhl, 2018).
To STEM evicybel meprocotepo Tig «hard skillsy, eved to STEAM zmov meprhapPdvet
TIC TéYVEG evioyLel Ti¢ «soft skillsy, dniadn Tig deCiotreg emkovmviag, exiivong

TpoPAnudTev, TpocsapuoctikdTTag Kot drompocsonikotntag (Xanthoudaki, 2017).

H &ibookariic STEAM 0616dckel v evevvaicOnon, v nowm kot koaArlepyet
euown mepiépyeta (Lachman, 2018). A&iCetr vo avagepBetl 0TL TO TAEOVEKTNUA QTN
™G €KOOYNG elvan OTL emITpENOVTAL VEOL TPOTTOL OKEYNG aAAG Katl gviomilovTol véol
TPOTOL Y10 TNV eMAvoT TPOPANUATOV TOL OVKOVY Gg O1dpopovg KAGdovg. Ommg
avapépel ko 1 Evponaikn Empon, n onpovpyia cuvdécemy petald Tov KALOWV
tov STEAM o0nyel oto SNUIOLPYIKO OLVOUIKO TNG GUVOEGNG TMV TEXVOV, TNG
EMOTNUOVIKNG €pevvag kot ¢ Kowvotouiag (European Commission, 2015). Téhog,
&xel avapepbel 0t1 vapyel ovvdeon petald tov STEAM kot Tov KOWw®VIKOD Kot
a1oONTIKOU TEPIPAAAOVTOC ARG Kal OTL M TeYVOAOYin Oev umopel va. amouakpuvoel

a0 TIC KOWVMVIKEC KOl TIG OVOPOTICTIKEG EMOTNUEG Ko TIG TEYvES (Sanders, 2009).

3.4 Yroroyrotikn Howayoywn STEM/STEAM

Y& auTo TO onueio etvan oNUOVTIKO va avapepBel OTL GLVOLALOVTAC TNV VTOAOYIGTIKY|
dwdwacio okéymeg pe tovg kKAadovg tov STEM/STEAM, ov pobntég &yovv v
KovOTNTA, VO, EEEPEVLVIIGOLV KOl VO EPAPUOGOVY TIC VITOAOYISTIKES TPOCEYYIGELS o8
éva mo kobiepouévo kal mpocPdouo mepiPdriiov STEAM (Jona, et al, 2014).
Eriong, n exnaidevon STEAM pmopel va eUmAOLTIGEL TV VTOAOYIGTIKY Habnon,
S10tL dadidovronr ot de€10TTEG VIOAOYIOTIKNG OKEYMNG G OAO TO (QAGUA TNG
CUYKEKPIUEVNC EKTaUdEVoNG, ME OmOTEASOMO, Ol UaONTéEC v ektiBevtal o€
Sdwpopetikovg toueic (Psycharis, Kalovrektis, & Xenakis, 2020). And épevveg mov
TpaypoTomomOnKay €ENYXON Kol TO CLUTEPAGUO OTL UTOPEl Vo VEIoTATAL KOl TO
avtiBeto. AnAadn, M ¥PNOY TGV LVTOAOYICTIK®OV EPYOAEIOV EYEL TNV IKOVOTITA VA
Kataotnoel ovvarn T Pabitepn pabnon tov yvootikov meploy®v tov STEAM
(Repenning, Webb, & loannidou, 2010; Sengupta, Kinnebrew, Basu, Biswas, &
Clark, 2013). Zvunepacuatikd, o vroroyicudc (computation) etvan ypNGIUO AAAG Kot

amopaitnTo cvotatiko TV KAy STEAM.
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Yyetikd pe v Ymoroylotikn ITlodayoywn &xel avagepbel OtL elvar eyyevég
amotéheoua G ITAnpogopikng, twv Mobnuatikdv, ¢ Emomung kot g
Teyvoloylag. Axoun, to computing Bewpettar 611 oyetileton pe ahyopibuovg ko pe
Tov Tpoypouuaticpd. O okomdg twv epevvntdv (Psycharis, Kalovrektis, & Xenakis,
2020), ommg olaTvmdbnKe omd auTovg, £ival vo. onuovpyndel pio chvbeon OrAmv
avTOV, dNAadn vo dnuovpyndel Eva TpoTLTIO Kot 6T cuvEKELd va eviaydel to STEM
oV eknaidevon o¢ Yroroyiotikn Tadaywyikn. Me avtov Tov 1pomo Ba viobetn et
n zmpoocéyyion ¢ évraéng tov STEM w¢ mepieyduevo mov ompiletoan otnv
dtemotnuovikotra. Puoikd, emonuaiverol 6Tl YPNGILOTOIOVTAS TIC VITOAOYICTIKEG
LOVTEAOTOMGEL; KOl TPOGOUOIMGELS ONUIOVPYEITAL Uio. TOPUYWYIKY] TAIOUYWYIKN
TPOGEYYION, UE AMOTEAEGUO TNV OVENGN TOV EVOLPEPOVTOG OAAL KL TOV YVHOGEDV

TOV EKTAIOEVOUEVDV.

3.50¢éM ™5 Exnaidosvong STEM

Y& ouTO TO oNUELD Elval OKOTIHO VO avapePBoY ToL 0QEAT Kol ot PacIKEC TTLYEG Ol
v eknaidevon STEM. Ta opédn ¢ STEM exmaidsvong eotidlovral 6Tovg nabntég
kaBhg mapoatnpodvial  OeTikd  oTolXElo. GTO  YVOOTIKO, Ol00IKOCTIKO KOl
ocuumepLpopikd  emimedo (Martin-Paez, Aguilera, Perales-Palacios, & Vilchez-
Gonzalez, 2019). Ocov a@opd. Ta YVOGTIKA OQEAT, EYEL OTOOELYTEL OTL EVIGYVOVTAL OL
Je&10TNTEG TV UAONTOV Y10, TN LETOPOPA YVAOGEDY. AVTO o@eiietal 610 Yeyovdg 0Tl
n exmoaidevon STEM otoyedel omv emiAvon TpoyuaTiKOv TPOPANUATOV Tov ot
nabntéc etvar eéowelwpévol (Sanders, 2009). Axkédun, emedn o€ qutiv &ivat
evoouatopévn n Emomun, n Teyvohoyia, n Mnyovikn kot to. Moabnuotikd, ot
HOONTEG EXOUV TV SLVATOTNTA VO OTOKTNGOLY OEEIOTNTEG KOl YVMDGELS GTOVEC KAAOOLS
AVTOVG, EVA TAVTOYPOVO. SIEVKOADVETAL 1] GUVOEGT] TMV YVHGEMY TOL MO KUTEYOLV UE
TIC YVOGELS TOL OMOKTOUVTIOL 0md ovToLg TOug KAGOovg (Martin-Paez, Aguilera,

Perales-Palacios, & Vilchez-Gonzalez, 2019).

‘Ocov agopd, ta Ol00IKaoTIKG OQEAN, M ekmaidevor STEM éxer amodeiéer Ot
ocuuPdriel oty avdmtuén g OMUIOLVPYIKOTNTAS TOV HaONTOV KOODG Kol otV
amOKTNON EUREIPIOC KUl TEYVOAOYIKAOV yviocewv. H Propoatiky pdbnon n omoia
evBappovetar amd 10 STEM evBoppivel T00¢ HOONTEC VO QMOKTIIGOLY KOl VO
Bertiboovv Tig deidmTeg mov oyetilovial YE TNV EMOTNUN, TNV TEXVOAOYiQ, N
UNYOVIKY Kol To. pofnuotikd. Méca omd avtd tov TOmo uddnong toviletar m

AmOKTNON OTPATNYIKOV KOl OLUOIKAGIOV Kl ETCL TOUG ENTPETOVY VA ADGOVY TUYOV
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apofAiuate mov avruetonilovv (Martin-Paez, Aguilera, Perales-Palacios, &

Vilchez-Gonzélez, 2019).

Emumhéov, oyetikd pe Ta OQEAT GE GLUTEPIPOPIKS EMMESO Eyve Qavepd OTL M ypn oM
NG GLYKEKPUEVNG EKTOUOEVTIKNG TPOCEYYIONG EXEL TNV KAVOTNTA VO QVLENGEL TO
EVOLUPEPOV TOV UAONTOV Kal £TGL Ol LOBNTEG VA YPNCIUOTOI00V QUTEC TIG EMIGTNUEG
Katd TN SIUPKEIN TOV GYOMKOV Tovg etV (Martin-Paez, Aguilera, Perales-Palacios,
& Vilchez-Gonzalez, 2019). Emnpoceta, pmopel va avénoetl 6to pEAAOV Tov aploud
TOV omovducT®V pe TTuyio STEM, yeyovog mov eivol amapaitnTo Y1 TNV OIKOVOLIKT
Kol KOWOVIKT avartuén tov dedopévev g onuepwvig kowvoviag (Caprile, Palmen,

Sanz, & Dente, 2015).

Ye autd To onueio kpivetol omapaitnTo Vo avapepBolV OPICUEVEG TTLYEG TTOL Elvol
amopaitnto va Aapupdvovral vaoyn Katd tov oyedloud Kol TNV LAOTOINGN TNG
ekma1devTikng mapéuPacnc pe emikevipo oto STEM. 'Eva 1dwitepa onuovtikod
TAoiclo elval M oTHdCEUIPE TOL VTGPYEL otV TAEN KOl GTO OIKOYEVEWKO Kol
KOW®VIKO TAAIG10, 010TL aUTA ToL TAAUGLO B0 TAPUKIVIIGOLY TOLE HaONTEG Kat Oa, TOLG
Kévouv va. acBovBouy cuvaIcONUOTIKA OETIKG OmEVOVTL GTNV EMICTNUN KOl GTOVG
dArovg KAGOoLE Tov vrdpyovv 6to STEM (Boonprasert, Tupsai, & Yuenyong, 2018).
Eriong, 1o ekmoundeutikd TAaIco Kot 1 EKTAIOEVTIKY ATUOCPUIPA PAIVETAL VO EXOVV
onUaVTIKN emidpacn oto evolapépov Tov pobntov yuoo to STEM (Martin-Paez,

Aguilera, Perales-Palacios, & Vilchez-Gonzalez, 2019).

Enriong, o1 ddaktikol mopol kail o1 pebodoroyieg g O10ackariog BempovvTal ®¢
Bacikég TTUYES Y100 TNV AVATTTUEN TG GLYKEKPIUEVTG EKTALOEVTIKNG TTPocEyyiong. [a
TOPASELY O 1] POUTTOTIKY BEMPEITAL G VOGS EKTALOEVTIKOG TTOPOG OV Od, UITOPOLGE VL
BeAtiboer v exkmaidevon STEM, 81011 S00€Tel  YOPUKTNPIOTIKA TO Omoid
dtevkoAbvouy v amoktnon deClotrov. Tétown yapaktnpiotTikd stvor 1 épgvva, M
emthvon TPoPANUATOVY, 1 ONUIOVPYIKY KOl GUVEPYATIKY] OKEYN UE OMOTEAEGUA TNV
OAOKANpOOT TOV TECOAP®V emoTUOVIKOV KAAOwV (Chung, Cartwright, & Cole,
2014). Mio GAAn mToyn elval ol oTpaTNYIKEG O10acKaAaG TTOL £yovy TTapatnpnOel otTt
dwbétovv mapopown o@éAr. Ot oTpomnykéS O100oKAAING  O1ELKOALVOLY TNV
evooudtonon tov teccapnv KAV STEM kot v Qopuoyn TV yVOGEMY TOL
amoktnOnKav (Martin-Paez, Aguilera, Perales-Palacios, & Vilchez-Gonzalez, 2019).

Téhog, GAAol OEIKTEC TOV UTOPOVV VO KABOPIGOUY TNV EMTLYIN TNG EKTAULOEVTIKNG

91

Institutional Repository - Library & Information Centre - University of Thessaly
30/12/2021 10:09:47 EET - 137.108.70.14



K. Achéavoyiov STEM Teyvoroyieg kot Exnaudevtikn Popmotikn oty Educ Ayaym

mapéuPacnc eival To YVOOTIKA Kol SUVOIGONUATIKG amoTEAECUATO KOOMOE Kol TO

nepeyouevo ov avartvydnke (Houseal, Abd-El-Khalick, & Destefano, 2014).

3.6 Physical Computing kot yopikés Kot StavonTikeg 0s&10TNnTES

A@Qov £&ytve ovOiAvon OTO. TTPONYOLUEVO, KeE@AAoua Tng &vvowng Ttov physical
computing, ¢ YmoAoyloTiKNG Xkéymng kot Emietung kabng xat tig deéidmreg g
Y, kpivetal okOmpo vo yivel avagopd 1660 oTig Ympikég 0eélomteg 0G0 Kol OTIC
S1OVONTIKEG TOL UTOPOVY VA, avaTOEOVY oL HOBNTEG HEG® TG ¥prong Tov physical

computing.

YyeTikd pe T yopikég oeidmreg, ot ackovpevor STEM  avagépetor  Ott
TaPoLSIaLovY VYMASG Ogiktn oTig ywpkég oe&otreg (Wai, Lubinski, & Benbow,
2009). Emiong, n unyovikr, mov mepthapuPdvetor oto STEM, avoanticoel 6e peydio
Babuod tic yopwkég oelomrec. O Gardner Swokpivel entd OLUPOPETIKOVG TLTOVG
VONUOGUVNG. € OUTOVG TOLG TUTOLE OVIKEL KOl 1) YWPIKN VONUOoLVT Oov ival m
KOVOTNTA, SYNUATIGHOD VO O10VONTIKOD HOVTEAOL TOL YWPKoL KoéGuov. Emiong,
YOPIKN CTEKOVIOT UTOPEL VO OPIGTEL MG 1 KAVOTNTO POVTOGCING KOl ONTIKOTOINGONG

eVOC OVTIKEIUEVOL 0md S1opopeTIKEG OTTIKEG Ywvieg (Gardner, 1983).

Q¢ yopin wovotnta fewmpeital N wWKovoOTNTO OTOL £V YVOGTIKO YOPAKTNPICTIKO
dtvel &va, LETPO Y10 TNV KATAVONGT) TOV YOPIKOV GYECEMY UETOED TV OVTIKEIUEV®V.
H 6c&1omta avtr Bempeiton omapaitnt yioo TNV TAONYNGN GTOV TPAYUATIKO KOGUO
(Jones & Burnett, 2007). IIpayupatomoidvrog pia Epguva oe pabntég évieka (11) Emg
déka téccepa (14) ypovdv, amodeiybnke TG VINPYE GYECT YWPIKNG KOVOTNTOC ME
dpopa ototyeian Tov mpoypouuatiopod (Jones & Burnett, 2015). Xto mAaicla
STEM, peiéteg &xovv Octéel Ot ol yuvaikeg kol eketveg amd younid vaofabpa
Bloowovoukng katdotaong (SES) &yovv yaunidtepeg yopikég wavomreg (Casey,
Dearing, Vasilyeva, & Ganley, 2011). Ot yopikég KovOTTEG UETPLOLVTAL UE
Stpopeg doxpuég, omm¢ to Mental Cutting Test, Purdue Spatial, n ook ¢
OMTIKOTOINONG, TNG OlVONTIKNG  TEPISTPOPNG Kot 1 OOKIUN NG  YOPIKNG
ontikonoinong Heinrich. Eniong, mapovcidlovian kot 60Kipég mov oyetiCoviol pe to
SdpacTikd animation Kol UE TO EIKOVIKA GTEPEA Y10 TV O10aoKkoMa NG ['empetpiog
(Khine, 2017). A&ilel va. onueimbel To¢ N avaRTLEN ORTIKO-YOPIKAOV IKAVOTHTOV
dwdpapatiCer  kobopiotikd  pdhO o8 WOAML  OYOMKO  EMTEVYUOTO,

cvoumepthapuavopévng Tig 0eé1omreg emtivong TpofAnudToy.
92

Institutional Repository - Library & Information Centre - University of Thessaly
30/12/2021 10:09:47 EET - 137.108.70.14



K. Achéavoyiov STEM Teyvoroyieg kot Exnaudevtikn Popmotikn oty Educ Ayaym

Youpova pe ™ Pifroypagio, vTapyel por oelpd amd OPUCTNPIOTNTEG Ol OMOIEC
UmopoLV  vo  PeAtidcovy TV yopikn wkovotnta.  Ilo  ouykekpyéva, oTIg
dpacTNPLOTNTEG VIKEL 1] EKTTaidgvon oL mepAauPdver rvteomauyviow, exavénuévn
TPAYUOTIKOTNTO, OKITGO KOl TEPTYPAPIKT] YEMUETPIN. ATO GLTEG TIC SPACTNPLOTNTEG
ta. Prvteomoyvioln gival avtd mov pmopovv va v avartvéovv oe peydio Pabud
(Khine, 2017). Ta evpnuoto amd UEAETEG €vOUPPOVOLV TOVG EKTAUOEVLTIKOVG VX
TPOSTAONGOLY VA, BEATIOGOVY TN YOPIKN KAVOTNTO TOV HobNTOV Kot T Pertioon
¢ anddoong mov oyetilerar pe STEM pabnuarta (Kell & Lubinski, 2013; Hinze,
Williamson , Shultz, Williamson, Deslongchamps, & Rapp, 2013).

‘Evag &AAoC TOpéag Omov 1 YopIKn KavomTo @opudletar cuvyva etvor Ta
pobnuatiKd. Avtod oQeiAeTal 6To YEYOVOS OTL Ol TUVTOTOWCELS KUl Ol AEITOVPYIEG
TOGO NG YOPIKNG KAVOTNTOG 060 Kot TV Olactdoemy Paciloviatl Katd kiplo Ady®
oV yeoueTpia. AQov mpayupatomomdnke pia Epevva e&Nydn 10 GLUTEPAGO, OTL GTN
S10UCKUAIN TOV YEOUETPIKDY EVVOLDV, 1 TKAVOTNTA YOPIKNG AvTIANYNG avamtiydnke

oe peyaAvtepo Paduo (Khine, 2017).

O1 yopikég 6e£10TNTEG O10KPIVOVTOL LETOED YMPIKNG UIKPNG Kot HEYEANG KAipaxag. Ot
de&10tNTEC AVTAOUVTOL, UKOAOVOOVUEVEG OO OLEVKPIVIGELG TNG YWPIKNG avTIANYMC,
™G SVONTIKNG TEPIGTPOPNG, TG XWPIKNG OTTIKOTOINOTG, TIC OLUVONTIKEG EIKOVEC
Kol TV omTikn yopwn uvnun. Olo ovtd pmopoldv va Bewpnbolv vrokatnyopieg
YOPIKOV deClomTv WKpNG kKMpakag. EmumAéov, HeEAETEC ava@épouy TIG S10POPEC
@OAOL Ge d1aPopoLE TVTOLE YWPIKAOV deCottwy (Khine, 2017). Ze avtd 10 onueio
a&ilel va avoivBel o Opog «O1vonTIKY TEPIoTPoPn». O Opog aVTOC YPNCIUOTOIEITOL
Yo va Teptypayel uia 01a01kacio mov Paciletol 6 U0 GLYKEKPIUEVT] OTTIKOYMPIKY|
wavomta. H omtikn yoptkn 1KevOoTTo TOL OGYOAEITOL LE TN OL0VONTIKT TEPIGTPOPT|

ypnowonoeiton yio v meptotpodn 2D kot 3D avrikewévov (Citta, kot cuv., 2019).

Etvor a&loonueimto mmg o1 yvooTIKES SlEpyacieg Umopovy Vo GUVOLAGTOVY LE TIC
YOpKéEG wavotnteg kol 10 STEM. Ot gpeuvntéc mPOoyUOTOTOIOVING TEPALOTO
TOPOTAPNOAY TNV AELTOUPYIOL TOL EYKEQOAOL EAEYXOVTOG TO, HEPN TA OmOoid
EVEPYOTOLOLVTOL ATOTEAECUN, QUTMOV TOV EVEPYEIMV NTAV 1 EVEPYOMOINGCN TOV
KAONKOVI®V NG UVIUNG GE GLUYKEKPIUEVA TTEPLOYES TOL eykepdiov (Hubbard, Piazza,

Pinel, & Dehaene, 2005).
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Mio omd T1¢ KOpleg YVOOTIKEG HETAUPANTEC oL e€eTdlOVTOL UE TOV TPOYPOUUUATIGUO
elval auTéC OV avaQEéPovTol o oyfuata M olvonTikd poviéda. H évvoln tov
SOVONTIKOV HOVTEA®MY GUVETAYETOL UE TNV €VVOL0AOYIKY cagrveln. Ta dtovontikd
LOVTEAD £YOVV LEAETNOEL GE oYEaN UE SIOPOPETIKEG TTVYEG TOL TPOYPUUUATICUOV KOl
Exouv ypnowomomBel pe O0QPOPETIKOVG TPodmovg alloAdynong OYeTIKE ue v
KovOTNTA, TOV pHobntdv otov vroloylot (Ambrosio, Macedo, Almeida, & Franco,
2014). O Mayer (1989) 1oyvpiletar 61 o1 HabNTEG YWPIC KATAAANAO VONTIKO LOVTEAOD
Y. TO TOG O VIOAOYIoTNG emeCepydleton peTafAnTéG Ko OS0OUEVE GTN UVIUN
TOPOLGSIALOVY  UEYUADTEPN OUGKOAID, OTNV KOTAVONOY TOV EVIOADV YADGGWS
apoypappoticpov. O Dehnadi (2006) mpoteivel 011 01 HOONTEG TOV EMTLYYOVOLV GE
TPOYPAUUOTO TPOYPUUUATICUOD EIVAL GUTOL TOL YPNCULOTOOVY OPIGUEVO VONTIKO
HOVTELD, ave&dptnTo amd TIG W1ITEPOTNTEG TOV, Y10 TNV KUTAVOUN KOl TOV YXEPIoUO

TOV.

YHETIKO UE TIG YVOOTIKEC 0e&10TNTEC, TO OOUN TEPLYPAPETOL OC £va, SUVUUIKO
cLOTNUO Yvdong, mov yvopilel kol pobaivel katd T OPKEW, UG PONG
AmOTEAECUATIKOV evepyeldv. Katd cuvémela 1 yvdor TpokORTEL 0md S10POPETIKA
elon eumelpdv. AVTEC Ol eumelpieg TpoEpyovTal OTav 0 AvOpmOTOC eivol EQPOSIUGUEVOC
ue aotnrokivmtikég wavommteg (Merleau-Ponty & Landes, 2013). Avtég ot
YVOOTIKEG dlepyosies KaBDC Kot M omdOKINGY WG 7O a@NPNUEVIG YVDOoNG,
ocuvoéovial appnkta pe 10 mEPPdAlov. Ot Odwdikacieg ovAhoylopolh NG
Y7rohoyloTikng XkéYng elval 10 o1ddlo Katd To omoio o1 QvBp®mol £0paIdVOLY
VTOAOYIOTIKEG EVVOLEG (LOOMUATIKEG KOl AOYIKEG) HEGH GE &vo. UOIKO TepIBaiiov

(Cox, 2018; Citta, et al., 2019).

Azd pio Epevvo Tov Tpaypatoromonke Pacilopevn 6to poviého vonuocsuvng CHC
(McGrew, 2009) amodeiytnke ¢ N YIOAOYISTIKN ZKEWYT elval oTevd GLVOEdEUEVN
UE TN YEVIKN SOVONTIKY 1KOVOTNTO KOl GE WKPOTEPO POoBUO HE GLYKEKPIUEVES
YVOOTIKEG KOVOTNTEG, OMMG EMAYMYIKY GULAAOYICTIKY, YOPWES KOl AEKTIKEG
wKavomTteg. Avtod emPefardvel ko v évvola G YX ¢ KavodTTe ETIALGNG

apofAnudrev (Roman-Gonzalez, Perez-Gonzalez, & Jimenez-Fernandez, 2017).
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3.7 Mnyavikn MaOnon

H exmoudevtikn dpactnpioma Kiveitar OA0 Kol TEPIGGOTEPO GTO SLOSIKTVO KOl TO
TEPIEXOUEVO TOV UAONUATOV YIVETOL O1BEGO GE YNPLOKT LOPYPT]. AVTO ERITPEREL T
GLAAOYN Kol TN ypNon OedopéEVeVY yia TV avdAven ¢ pnabnotlakng dadikaciog Ot
TEYVIKEG UNYOVIKNG LABNONE QUVEPOGOV EVIVTIOGIOKE PUaTo avamTuéng e ¥pnong
Kat g ovéAvong 6edopévev (Ciolacu, Tehrani, Binder, & Svasta, 2018). H unyovikn
uaonon (machine learning) pmopei vo BewpnBel puépog e teyymg vonuooivvine. H
unyoviky pdbnon etvor M 01001KOGIo. TG TOPOYDOPNONG MG UNYoviS N EVOC
uovtérov mpdoPacng oe dedopéva kol agrvetar yoo va pdber povn g (Kudak,
Juri¢i¢, & DPambié, 2018). Aniadn, €ival o TpdRO¢ Ue TOV O0MOI0 £VO VTOAOYICTIKO
SUGTNUO UTOPEL VO ATOKTHGEL VTOAOYIGTIKY vonuocsuvr. Ovoudletar udbnon yari
Bopilel Tov TpodmO TOL 01 dvBpwmol pabaivovy Tapatnpodvrog pia Katdotaot. Ondte
TPUKTIKE, Ol VITOAOYIGTEG TTOIPVOLY OOPAGELC Y10, TIG OTOLEC OEV TPOYPUUUATICTNKAY
akpiodg. To 1959, o Arthur Samuel vrootipile 611 dev mpémel va, S10ACKOLUE
VTOAOYIOTEG, OAAG TPEMEL VO TOLG O@ENGOLHE Vo pdbovv uoévolr tovg. Ta va
TEPLYPAEL QLT TN Oempio emvonce Tov Opo UNYOVIKY HEOnom, &vag Opog mov
YPNOOTOIEITOL Y10 TV KOVOTNTO TOV VTOAOYIGTOV Vo, udbovv avtdévoua, (Samuel,

1959).

H pnyovik) pédnom mpoypappatifel vmoroylotéc pue okond ) Pertictomoinon evog
Kprtnpiov omddoonG ¥PNCUYOTOIDVIAS TOPAOElyHaTa Oomd TNV eumelpia M amd
dedopéva (Kucak, Jurici¢, & Dambi¢, 2018). Avt umopel va eveouatmbel oe
omo1o0MToTe TEdi0 Y10 va PeATiDGEL OAEC TIG OYETIKEG epyaciec ¢ Elvol onuovtikod
va avagepBel 0Tt M unyovik pdabnon €xel Ociéel onuovtikég emidOGES GE
apoPAnuato.  Tov  tumov  tafwounomng, mpoPAeymg,  opodomoinong,  KOVOVEC
OUCGYETIGHOL KOl ovayvopiong mpotvmwv. Emiong, éxovv ypnoipuomondel apketég
TEYVIKEG Y10, TN XPNOT| TNG TEYVNTNG VONUOGUVIG £TGL MGTE VO OOGOVY GTOVG HOBNTEC
e€atopkevLuévn pobnolokn epmelpion Kot évov amAd Tpomo viobétmeong deSlotTwv
STEM. Térow mapadeiypara eivar 1 a&loAdynon TV OUVOTOTHTOV KOl TOV
adUVOUIDY TOV HOBNTOV HEGH OlyVOGSTIKOV OOKIUMV, OAAL kor 1 dnuovpyia
eEATOLKEVUEVOV TIPOYPUUUATOV GTOLOMOVY U Pdon TiG avaykeg Tov kdbe padn. H
TEYVNTI] VONUOCUVT KOL 1] UNYOVIKT] LABM oM PN OIUOTOIo0VTal Y10 TV TPomhinoT g
EKAETTUOUEVNC naON oG oto Pabud mov N Ekepact Tov padnm propel va daPactet

Y10l VO, TPOGO10PIcEL €6V O LOBNTNG ayOVILETAL VO OTOKTGEL KOTAVOToN £T61 OGTE VO,
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doBolv mepiocotepeg emeénynoelc. EmmAéov, otoyxevouvv eéicov oty mapoyn
VOGN PIENG Ko S10UCKAANG EEM amd TV TAEN Y10 TOVG LOONTEG TTOV OV UIOPOV Vo
TOPOKOAOVOGOVY TOKTIKA TO, oot AAAEG EQAPUOYES UE T XPTOT TNG TEXVNTNG
VONUOGUVNG KOl TNG UNYOVIKNG Habnong elvarl n cuvoustnuotikn vrootpién kot m
evela. To ocvvaustnuoto TV uadntov eanpedlovv Tov TPOTO UE TOV ONOi0 OL
nabntéc pobaivovv. BéPata, 1 xpnomn outdvV UTOPOLV VO EMNPEACOLY KOl TOUG
eKTa1devTIKoVG. Avtd yivetow 01011 umopel va PeAtiwbel M amoteleocuatikd, m
avatpo@odotnon, 1 e€aropikevon kail 1 opydvoon Ponbodvrog pe avtdv Tov Tpoémo
TOVG EKTALOEVTIKOVS VO, KOADWOLVY UE KAAVTEPO TPOTO TIG OVAYKEC TOV LOBNTOV TOLC.
O1 1tpéyovoeg Kol Ol UEAMOVTIKEG TEXVOAOYIEG EMIKEVIPOVOVTOL ©TN YPNON TNG
TEYVNTNG VONUOSUHVNG Y10 OQUTEC TIC OPaoTNPLOTNTEG, TOPEYOVTOG TALTOYPOVO,
OLGTAGCEL, OTOV eKTOdELTIKO Yo va Pondnoel ommyv kdAvyn Tov UadnolaKol
YOOUOTOC HE TOUG HOONTEG. AVTO eAevbBepdvel TO YPOVO &VOC EKTOIOEVTIKOV,
aPNVOVTAG TOL peyoAdTepn elevbepia vo, emevODGEL TNV KATAVONGCT TOV OVAYKOV

tov nadntov (Knowledge Hub, 2020).

Ytov ToMED TNG EKMOIOELONG VIAPYOLVY OLAPOPES TPOCEYYIGES OEIOMOIDVING TA
S1popa LOVTEAD, UNYOVIKNG udonong, onmg eivar n Eneéepyacio Puokng I'hdooag
(Natural Language Processing - NLP) yiwo va enttevyBobv o1 otdyot toug (Alenezi &
Faisal, 2020). To NLP eivon éva, tedio otn unyoavikn uddnor émov Exel v kavotTo,
evOC VTOAOYIOTY] VO KOTAVOEL, VO avOADEL, VO XEIPIOTEL Kot va OMpovpyel duvntikd
™V avOpomvn yanooa (Shetty, 2018). Mia amd Ti¢ TAATPOPUES TOV ¥PNCLOTOIEL TO
NLP etvar 10 61001ktvokd epyareio mov amewovilel v €£000 amd €vo HOVTEAO
UNoviKng udabnone. Emumiéov, 10 ovykekpiuévo medio ypnolUomolEitonl ot
dwdwacio alordynong tov efetdoemy dToV GLYKPIVEL TNV OUOIOTNTA UETOUED TGV
AMOVTNCE®V TOV HoNThV Kot ¢ cmwotng omavinong (Kashi, Shastri, Deshpande,
Doreswamy, & Srinivasa, 2016). Q¢ anotéAecua aUTNg TG SLYKPIONC, O AAyOP1OUOC
B0 vtoAoyicel Tov Tpotevouevo Paduod tov uabnt. Exiong, ypnowonoteital yo tov

EVTOTIGUO TOL GOGTOV Kol TOV AUVOUGUEVOD.

H eneéepyacio g QUOIKNG YADGGOC £xEL ONUIOVPYNGEL £V PAGUO, EVKAIPLDY TOV
UTTOPOLV VO, ¥PNOOTOMOovY Yoo TNV PomOnon ¢ ekmaidevone kol yuo v
avafdduion tev exmaldevtik®y epyaieiov. To NLP eivon apketd 6vokoro S10TL
gpUNVElR TG YADGGOC TOL avOpOTOL G€ SEGOUEVO TOV LITOPOLYV VO, YIVOLV KATAVONTA

Kol v avoAvBovv amtd TovV LTOAOYIGTN €ival pio TOADTAOKT dtadtkacio. Ot epeuvnTég
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mov e€etdlovv avtd 1O povTEAO eivon omapaitnTo vo AauPdvovy vmoym
ONUOGIOAOYIO, TN GULVTOKTIKY KOl TN AEKTIKN OMUAGIOAOYIN KOl £TGL VO, TOPEYOLV

ocmoTh avéAivon yuo to dedopéva Kot cmwotd amoterécpata (Alenezi & Faisal, 2020).

H yprion g unyovikng pabnong amoteiel peydAo TASOVEKTIUO Y1 TV EKTUOEVTIKY|
dwdacio. Opmg 1 EAAENYT EUTEPIOC AAAG KOl 1] EAAEIY TOP®V Y10 TV KATAGKELN
KOl TNV €KTOI0EVOT] TOL UOVTEAOL TNG UNYOVIKNG UdOnong umopel vo pHeidoel v
TOLOTNTA TNG EPYUCIOG KOl VO TAPAGYEL OVETIOOUNTA Kol avakpPn amoteléopato. IV
aLTOV TOV AOYO HEPIKOL 0md TOVE EPELVNTEC ypNoLUoToincay LPRPOIKEG TPOGEYYIGELS.
levikd M ovyy®vevon TOAMUTADY 1GXVPDOV EPYUAEI®Y &ivorl cuvnBicuévn, o10tt
OPICUEVA a0 T EPYUAELQ UTOPOLY VA, BoNBNGOLY GTNV KAALYT TOV EAAEIYE®V EVOC
dAAoL epyaieiov kal €tol va e€dyouv ta BéATIoTO amoteAéouata. BéPato, etvor
OpPKETE ONUAVTIKO VO TOVIGTEL OTL UEPIKEC QOPEC M LPPLOIKY TPOGEYYIoN YiX
OPICUEVEC EQUPUOYES E1GGIYEL VEOLE KIVOUVOUG avTi y1a, TheovekTrpata. Ouoing, Kot
YPNON TG UNYOVIKNG HABNoNg ue AovOUCUEVO EKTTAIOELTIKG Ocdouéva Umopel va

npocdmoel avakpiPn aroteréouaro (Alenezi & Faisal, 2020).

‘Enerta, amd pla €pevva TOL TPAYUATOTOMONKE YPNCULOTOIOVIAG TNV HUNYOVIKN
uabnon, &ywve eavepd OTL Umopel vo ypnoyomombel og epyoieio yio TV emTLyN
deCaymyn ¢ dtemotnuovikng mpoceyylong (Sakulkueakulsuk, et al., 2018). Zm
CUYKEKPIUEVT] £PELVA TTOPOLGIACTNKE W0 TPOGEYYIOT MOV GRMOTEAOVVIOV amd TN
UNYOVIKY pHabnom, v moyvidomoinon kol To Kowvevike mepipdiiov. Mia ond Tig
dpacTNPOTNTEG TOL QLT M épeguva TEpAauPave, ol pabntég evBappivinkav va
udbovv n O1dIKacio. ONUIOLPYING HOVTEAMY HNYOVIKNG HABNoNG ME TN MOopeN
mayviowon. Télog, etvar ypNoo va emtonaviel 0Tt ¥PNGILOTOIDOVTAS T MIYUVIKY|
UEOMoN KOTUCKELAOTNKE Vol O10yVOOTIKO GUGTNUO Y10 TO, OO e HOONGLOKES
SVOKOMEG, £TOL MOTE VA, GLAAEYEL TO. JEOOUEVO TV HOBNTOV Kol VO O10y1yVACKEL

TOoVG HaONTEC He M ywpic ovcoieéio (Khan, Cheng, & Bee, 2018).

Ye avto 10 onueio kpivetan amapoitnto va avaeepbel OTL 1M GLVOICOMUATIKY
VONUOGUVI UTOPEL VO EQAPUOCTEL [E TN ¥pNon Tov physical computing aAAd Ko TNG
UNYOVIKNG padnong. Xy apon nepintmon £xel mpayuatoromdet pia épgvva otnv
omola €yel KATAoKELAOTEL évol poumoT (eKOva 24) 1O OMOI0 AVTATOKPIVETOL GTNV
kivnon evog cepfokvnmpa Kot Kivel To, ppOO1o TOL GUUPOVA UE TO SLVIIGONLATE

tov (Psycharis, Kalovrektis, & Xenakis, 2020). Xt Jegvtepn mepinton
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YPNOILOTOMONKE 10 SLUOIKTLOKY TAOTPOPUO, UNYOVIKNG HABNGNG oL omevduveTal
oe ool €Tl MOTE VO OMUIOVPYNOOLY GLVOIGENUOTO OV AVTOTOKPIVOVTIOL GE
OCUYKEKPIUEVEC EKQPACELS. XPNCIUOTOIDVTIOS TNV GUYKEKPIUEVT] TAOTQOPUO TO
ocLGTNUO pHabaivel KAmoleg ekQPACELS Kal HeTd armd e&doknon avayvopilel TapOuoleg
exeppdoelg (Psycharis, Kalovrektis, & Xenakis, 2020). v ewova 25 ¢@aivetor o
KOOKAG Y100 T ONuovpyia, cuvaustnuatov o mtepipdiiov scratch pe ) yprion g
UNYOVIKNG Hadnong, eved otny ekova 26 yivetor govepd 0Tt Ol HoONTEC GUUUETEYOLY

oTNV aVATTLEN TOV OLUPOPETIKAOY GCLUVUIGONUAT®V.
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