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NepiAnyn

O napdaAAnhog npoypappatiopog éxet apxilet va amaocyolet v exnaidevon otnyv ITAnpogopikr) Koping
Aoy® g avinong g MOADIAOKOTTAG TV MPOPANPAT®V Kt g Texvoloyikrg avamntodne. H epyaocia
agopd Tov IAPAAANAO IPOYPAPHPATIONO KAt €xel @G OTOXO TV aSloAoynon mg xpnong tov o
IPOYPAPPATA aventoypéva amd padntég mov Ppiokovial otig televtaieg tadelg g npwtoPadptag
exnaidevorng. Ot kwdikeg mov agloAoyovvtat eivat ypappévot oto meptBAANoV omtikod IpoypappaTiopod
Scratch, to omoio vroomPEifel To IPOYPAPPATIOTIKO LIIOdeLypd TOL IapdAnAov mpoypappatiopod. H
adloloynon npaypatonowu)dnke pe my evtadn kabe kadika ota mévte emineda mg tadivoptag SOLO
(Structure of Observed Learning Outcomes). Ta anoteAéopata g épevvag édei§av nwg n meloyneia
TV padntev xpnotponotel tormoloyieg mapdMnlov mpoypappatiopod peoaiag MOADIAOKOTTAG Kt
AVAITTOOO0EL IPOYPAPHATIOTIKOVS KOSIKEG IOV EVTIACOOVTIAL KUPI®G OTO TPITo amd Ta mévte emineda g
tagvoptag SOLO. Ewdwkotepa, katd xdpto Aoyo ot pabntég mpoypappatifoov THnpata KOdka moo
Tpéxovv mapdaMAna, opodoTovVTal amd SlaPoPeTIKEG atTieg Kat Aettovpyody aveSaptta kabmng dev
EIMKOV®VOLV pPeTald Tovg. A0 Ta AIOTEAECHPATA avTd avadeikvdovTtat ot mapaAnheg diepyaoieg otV
DITOAOYIOTIKI] OKEWT) TOV Vedp®V padntav, al\d xat 1) dvovapikn) yia 1) Stdackalia tov mapdAniov
IIPOYPAPPATIONOD OTLG TeAevTaieg TASELG TOL SPOTIKOL OYOAeiow.

AE€eig kKAe1d1a: TTapainhog Ipoypappatiopog, TaSwvopia SOLO, Scratch

Elcaywyn

Ta televtaia xpovia ot NAEKTPOVIKOL DITOAOYIOTEG ALSAVOLY OLVEXDG TIG SLVATOTITEG TOLS
yia mapdAAnAn enefepyacia Kat DIIAPYEL AVAYKN Yyid IPOyPappatiotég mov Oa oyedidaloov
napalnio kedwka. Eva mapd\nlo mpoypappa amoteleitar amo Sbo 1] meploootepa
THAPATA KOOWKA TIOD eKTEAODVTAL TADTOXPOVA, avTifeTa pe To OelplaKd IPOYPAPPATIOTKO
HOVTENO KATA TO omoilo, Oe OMOLIONIIOTE YPOVIKI| OTLyHI) eKTeAeltal POVO Hid eVTOAT)
(Anpaxomoovlog, 2015). H 6idaoxaiia too mapdAAnAov mpoypappatiopod and pikpn nhkia
amotelel éva mpeto Prjpa mpog avt) mVy KatedOovon yla Tovg MPOYPAPPATIOTES TOL
péN\ovtog (Gregg, Tychonievich, Cohoon, & Hazelwood 2012). H évtaln) g 6idaoxkaliag Too
HAapAaMAoL  HIPOYPAPPATIOROD OTO  YeVIKOTEPO KOMpATL TG  OaokaAiag Tov
IPOYPAPHATIOROD Katd TV npetoPadiia ekmaideoon, @pepvel otV EMQAVELT TNV AVAYKI)
yia aloloynon tev deSlottov mapdMnAng emeSepyaciag amd pabntég dnpotkod. H
Iapovod gpyaocia mpoteivet Vv alloAoynorn Kadka pabntov dnpotkod, pe T xpron g
talwvoptiag SOLO kat too mpoypappatiotikod meptBdAlovtog Scratch, oto mpdtomo mov
rnpoteivoov ot Aadudg kat Kappoovidng (2021).
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OewpnTIKO MAdioclo

MapaAAnAog lMNpoypapuatiopuog

Tig televtaieg Oexaetieg éxoov avamtoybel mOAEG YA®OOEG TIPOYPAPPATIONOL KAl £vdag
TPOTIOG Y1a TV KATAVONOI) TV S1apop®V ToLG eival 0 SIaX®PIOROg TV YADOO®V aLTOV OF
npoypappatotika vrnodetypata. Kara tov Samuel (2017), ot Paocwkég katnyopieg tov
IIPOYPAPPATIOTIKOV  DIOOEYPAT®V  €ival TO MPOOTAKTIKO, TO OLVAPTIOWIKO, TO
AVTIKEPEVOOTPAPEG, TO AOYKO, TO HAPAMNAO KAt to omodetypd MPOYPARHATIONOD
Baoopévo oe yeyovota. Avtd ta bmodelypara @aivetal va KoplapyoLy OtV avarrtodn
AoylopKoo, eved MoAAEG YA®OOEG TIPOYPARHATIONOD oLbVOLACOLY OToLXEla ATIO APAIIAVE
amo éva vnodetypata. O AnpaxomovAog (2015) avagépet nmg kpioyo polo ta emopeva
xpovia Oa naiSet To mapdAAnAo vIIodeypa IPOYPAPPATIOROD.

TToAAG emompoVIKA Kat pn)Xavikd TPoPAHATa AIICiTodY HeYAaAeg ITOOOT)TEG EMPEPODS
DIIOAOYIOP®V, Ol OTIOLOL TIPETIEL VA MPAYHATOIIO0DVTAL 08 PUOOAOYIKA XPOVIKA Meptdmpia
(Wilkinson & Allen, 2005). ITpog tv katedvOovon avt) ot BeATiooelg yivovTtal Koping pe v
IIAPAy®Yl) TAXDTEP®V DAK®V 0g ONO KAt AlyOTEPO XDPO, KUPI®MG OTOV EMeSepyaoTr) KAt TV
HVIJp1) Pag DIOAOYIOTIKIG OLOKeDTG (AnpaxorovAog, 2015). Opag, ot PeATidoelg avTég xoov
PLOKA OPLA TIOL 0O YOV Ot TeEXVOAOYIKA ad1ECoda. Abor oTa IAPATIAVE® OpLa Kat ade§oda
rpootnabel va 6moet 0 TApAANAOG IPOYPAPPATIONOS, TTOD EMMoNG APY10e VA XPHoLpomoteital
AOY® g avaykng yia avdnorn g DIOAOYIOTIKIG 10XDOG TV DIIOAOYIOTIKGOYV COOTHATOV
(Wilkinson & Allen, 2005).

O Anpaxomooog (2015) onpeiovet, oG 0ToV IAPANANAO IIPOYPARHIATIORO DIIAPXOLY SO
1] IIEPLOCOTEPOL EMESEPYAOTEG TIOD €KTEAOLV OVO 1| MEPIOCOTEPEG EVIONEG TALTOXPOVA, O
avtifeon pe 1o OeyPlaKd POVTENO TIOL eKTeAeital pia eVvIOoAr) 1) @opd. AvT) I TADTOXPOVT)
EKTENEOT] DLAPOPETIK®OV THNHATOV KOO 0dnyel 0 onpuavTiki) peloorn Too xpovoo Kdat g
DIIOAOYOTIKI|G 1OXDOG IOL AIIAITOLVTIAL YA TNV EMADOL €VOG DIOAOYIOTIKOD HPOPArHaTog.
INa myv armoteAeopatikr) eKTENEOT] VO IIAPAAANAOD TIPOYPARHATOG EMONHALVETAL I] AVAYKI)
Yl OLVTOVIONO Kat ovvepyaoia petadd tov enedepyactov oo To ektehovv. Emmpooeta, 1)
Olapolpaot) T®V epyactav mov ekTelel Kabe ereSepyaotr|g eSapTatat amo 1o 10 To mpoPAnpa,
amo 1o mir)fog TeV enefepydot®V, Ao Tov TPOIO EMKOVAVIAG TODG KAl A0 TIG XPOVIKEG
KabvoTepr)oelg IIOL AVTI) COVEICYETAL.

210 €6pOog TOL MAPAAAAODL IPOYPAPPATIOROD DIIAPXEL KAl Pid AAAr évvold, avty Tov
yeodorapdrAniov npoypappartiopon (Bal, Steiner, & Tanenbaum., 1989). Evag eneSepyaotrg
pe peydhn Tayotta propet va exteAet moAamAeg Siepyaoieg TavToxpova evallacoovtag
TayOTata my Aettovpyia Tov amo Ty eKTéAeot) pag Oepyaotag oty aAn kat Sava o idto.
Me avtov tov Tpomo OSnpiovpyeital 1 Wevdaiobnon ott moANég diepyaoieg extehodvrat
HPAYHPATIKA TALTOXPOVA. Avtr 1) evalayr] Olepydoiov KATd TV eKTéAeor) amod évav
eneCepyaotr) ovopdCetat Weodomapa AnAopog. 2e MoANEG YADOOEG IPOYPAPHATIOROD dev
YLVETAL EpQaveg OTOV IPOYPAPPATION| av npoypappatiCet mapdAnha 1) yeodormapdAAnia.
Onwmg kat otov OapdMnlo IPOypappatiopo, 1 xpron Ttoo  yeodormapdAAniov
IIPOYPAPHATIOROD OLVEIOQEPeL OtV eSOKOVOPNON XPOvoy, Op®S Ta mpoPAfpata
OLYXPOVIOHOD KAl EMKOLV®VIAG IAPAPEVOLV.

Zoxvd, Ol TeXVIKEG emiloong IPOoPANPAT®V TIOL £YELPOVTIAL OTOV XOPO TG EMOTHNG TOV
DIIOAOYIOT®V KAl Ol IPOYPAPHATIOTKEG OeSlOTNTeg TOL ATOHODL, OLVOLOVTAL He TV
vroloylotikr) Too okéyr) (Aho, 2012). I'a v kaA\igpyeld TG DIIOAOYIOTIKI|G OKEWTG KAt TRV
avtiotolyov OeSlot)twv Tovg O veapoLg PAbnTég, ol MPOYPAPHATIOTIKEG YADOOES IOV
XPNOWOIIOLVTAlL KATA KOPOV €lval avtég Tov omtkod mpoypappatiopov (Sdez-Lopez,
Roman-Gonzélez & Vazquez-Cano, 2016). H xpron avtod tov TOHOL YA®OOGV
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HIPOYPAPPATIOpod PelTidvel dtapopda oTolxeid Tov eKIIAatdenOEVOD, ONMG TV eKpdbnon
EVVOL®V IIPOYPARPATIOROD, Tr) AOYLKI) KAl TV DIIOAOYIOTIKT] OKéWT). Mia aro Tig meptoootepo
XP1OOTIO00HEVEG TIAATPOPHES OIITIKOD IPOYPAPPATIoONoL eivat to Scratch kat avto yiati
Semepaoe oe peydlo Pabpod ta mpoPAnpata ToV IPOPGV IPOYPAPRATIOTK®OV YAGOOMV IOV
rpoopifovtav yia mv exnaidevor) veapaov pabntev (Resnick et al., 2009).

BiBAloypaeikn avackonnon didackaldiag mapdAAnAov mpoypapuatiouov o
paéntég
Ztoxog mg Piphoypagikrg avaokomrmong rtav 1 Olepevvnorn OeSlot)tov mapdAnioo
npoypappatiopot oe pabntég. Eywve avalnimon otg akadnuaixég Paoeig Scopus, ACM,
ScienceDirect, IEEE xat Google Scholar aro to 2010 péxpt orjpepa. O ahyopiBpog avadrmong
ftav (("parallel programming" OR "parallel computing" OR "concurrent computing" OR
"concurrent programming" OR "parallel outcomes") AND (education OR teaching OR lesson)
AND (primary OR elementary OR secondary OR children OR young OR beginners)). H
avadrmor) enéotpeye oKt® apdpa.
ATO 11§ peléteg oo agopovv T ddaockalia mapdnAov mpoypappatiopod oe padnteg
veapr|g NAKiag, paivetat Ieg ol eKIIAaOeDOPEVOL elvat SOVATO VA XPNOLHOIIOU|00LY OTot ela
mapalniiag oty LIOAOYIOTIKI) TODG OKEWN KAl Va Td EUPAVIOOLV  OTOLG
IIPOYPAPPATIOTIKODG Tovg Kmdikeg. Katd kvpto Adyo, avtd epgpavifovTat pe emtvyia agoo ot
pabntég Sdaybovv évvoieg mapdA\Anlov npoypappatiopod oe nAieg tov dnpotkov (Gregg
etal., 2012; Sdez-Lopez et al., 2016; Fatourou et al., 2018; Weintrop et al., 2018) aAAd xat nAwieg
yopvaoioo xat Avkeioo (Feldhausen et al., 2014; Pellas, 2014). MdAwota, ot pabntég éxoovv 10éeg
IIOD TIAPCIIEPIIONY OtV HAPAMnAn enedepyaoia Kat vrdpyet mOavomta va v IpoTipody
oe oxéon pe ) dopr) enavanyng (Tarkan et al., 2010). Emmpoobeta, ot pabnrtég mapdyoov
nmapdaAnAa tpfpata kedika yepig va to xkatalapatvoov (Weintrop et al., 2018). Axopn xat
pabntég apydplot otov mpoypappatiopd OSetyvovv wavol va KataAdfoov Tt eival o
apaAANAOG TIPOYPAPPATIONOG KAl VA ToV epappocovy oe eminedo apydaptov (Feldhausen et
al,, 2014; Fatourou, 2018). ITapoAla avtd, ot pekéteg Seiyvoov mmg ot aviikot padnteg oev
€xovv avtiAnyrn yia To Tt propet va etvat o TapdAAAog IPOYyPAPPATIONOG eav dev Exovv
O0wdaybet yia avtov (Libert & Vanhoof, 2019). Emmpoofeta, ot mepiocotepeg €pevveg
XP1OWOMIO0LBY TV TAATQOPHA OITIKOL IPOoYypAappatiopod Scratch yia wmv expabnon
otoelov napdAning eneSepyaoiag (Feldhausen et al.,, 2014; Pellas, 2014; Saez-Lopez et al.,
2016; Fatourou et al., 2018; Weintrop et al., 2018). To Scratch mpoo@épetat ywa aotr) v
owadwaoia, kabwg vrdapyxovv Tomoloyleg MAPAAMAOD IPOYPAPHPATIOHOD OF ALTAV TV
matoppa (Aaduig & Kappoovidng, 2021). ZovomTikd, ot IAPAIIave PeNETeG delyvoov OTL
Idapyovv IapdAinleg dtepyacieg otV LIIOAOYIOTIKY] OKEWN TOV PabnTav Tov dnpoTko, ot
omoleg evioybovtat pe | O0aoKalld TOV eVvVOl®V KAl TG EQAPHOYIS TOL IAPANANAoD
IIPOYPAPATIOHOD.

Ta e\dyota, alld evolagépovta evpHpaTa Tg avAaoKonnorg, avadekvooov my adia
O1lepeDVIONG EPPAVLIONG TAPANANAOD IPOYPAPPATIOROD Ot KOdikeg pabdntmv moov Ppiokovral
ota npaTd Pripata S10AoKAaNag IPOYPAPATIOHOD.

Me6odoAoyia

ZKOMOG

2KOMOg TG Hapovodg HeAem|g eival va OStepevvnlel KATd mOOO LIAPXOLV MAPAAAAeg
Olepyaoieg otV LIIOAOYIOTIKY) OKEYT) HABNTOV OEKa £mG OEKATPLOV ETOV. ADTO EMTOYXAVETAL
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eN&yXoVTag pe PETPNOIA KPP TOV TPOIIO PE TOV OIOl0 XPNOHOIIO0LY TOV IAPAAAN o
HIPOYPAPPATIONO OE MPOYPURPATA TOVG, TA OHOld AVEITOSaV yid va eAéyEouV POPIIOTIKEG
KATAOKEDEG.

Aciyua

X pelem xpnowonouibnkav 25 mpoypdppata yid Tov EAeyXO aDTOPATIOH®V KAl TV
IIPOCOPOIMOEMV TOVG arod to amobetripilo épyav mg avorytig Katyopiag yua to Anpotiko,
tov ITaveAnviov Atayeviopod Exnadevtikr)g Pounotikrig too WRO - Hellas too 2018. Ot
pabntég mov avémroav Toug KMdikeg avToS elvat NAKiG OeKa MG OEKATPIDV ETOV VR Kale
KOOKAg ypa@mke oo opddeg TPV &g €51 atope@v oto TEPBAANOV  OmTIKOD
npoypappatiopod Scratch. To yveotko emimedo tov pabntov kai n emidoor| tovg ota
avtikeipeva oo Owddokovtat eivat ayveoto. Emiong ywa wmyv avamapdotaon teov
IIPOYPAPPATOV xprowponouibnkav, ta avrtiotoya oe avtd, xk@dwkOpdpata. Télog Ta
npoypdppata mov em\éxbnkav yia adtoAoynorn etvat avtd nov extehovvTal pe emtoyia oe
OLVOLAOHO Je EvVa KAAd ypappevo KadKOpapa ®oTe va bIIApXet 1) SovatomTa yia avaAvor)
TOL KOOKA TV padntev.

To xoadwOpapa eivat évag ommikomoumpévog 01001d0TaTog MvaKag mov amekovilet to
OLVOAO €VOG KMOIKA TO OIOlo €xel ypa@Tel OV MAATQPOPHA OIITIKOD MPOYPAPHATIOROD
Scratch (Aadudg & Aadiag, 2016). Ztmv opllovTia ypappr] aoTod ToL 61001doTAToD MivaKa
Bpiokovtal OAa Ta avrikelpeva Iov OIAPYOLY OTOV KMOKA, &V® OUV KATAKOPLPN
Bpiokovtal ol KataoTdoelg o HUITOPel va DIAPEOLY T AVIIKEIHEVA EV® TO IPOYPApPpA
extelettat Etot dnpuiovpyeitat o mivakag pe diaotdoetg Tov aplfpo 1@V avTKEPEVQV eIt TOV
apdpo tev kataotdaoemv. Kabe keli mepiéyet to Tprpa KoOWKA oL eKTeAEL £va avTiKeipevo
omV avtiotolyn) KATAoTaol), €ve TMOAJA armd Td KeAld Iov OnpiobpyoLvIdl LIIAPXEL
mbBavomta va napapévoov Kevd. Xtda KodkOpdpata emiong, vadpyovv StacuvoLoelg oo
amnewoviovtat pe BeAn kat detyvoov v Kivnorn g MANPOoPoPLag KATA TV EMKOWVOVIA TOV
OLaPOPOV THIHATOV KOOIKA.

AvdAuon Jdgdouévwyv
H xamyopronoinon tov dedopévav yivetdal péoem g agloAdynong Tov KOSIKA He KPLT)P1o
v napalAniia. Eidwkotepa, emroyyavetat pe v évtadn xabe KodwOpdpatog oe éva aro
ta mévie emineda g talwvopliag SOLO pe xkptmpo 1§ Ttomoloyleg mapdnioo
IIPOYPAPPATIOROD TTOL MEPLEXEL, OTIOG Mepleypdenkav arnod tovg Aadid xat KapBoovidn) to
2021. H ta&wvopia SOLO amoteleitat amo mévte emineda moALIAOKOTH TAG Kat Hpotddnke aro
toug Biggs & Collins (1982) xabwg onpeiovoov nwg 1) yvoor) propet va atohoynOet pe Pdorn
) Sopr) ToL mapaT)POLHEVOL PaBNOlaKOD AIOTENECHATOS.
210 m\aioto TG mapovodag peAéTNG 1 KATIYOPLOMoinot) ToL KOOIKA OTIG IMEVTE KATIYOPieg TG
talwvopiag SOLO éxet og edng:
e 210 mpodopiko erminedo evidooovIdal Ta MPOYPAPPATA IOV TPEXOLY TOV KOOKA
TOLG CELPLAKC, XOPIG Va ekTeAeital pia Olepyaoia TanTOXpova e KAmoa A Kat
Ta IPOYPAPPATA He K®OWKeg IMOL Ogv SIvOLV ONpacia OtV HI)-AlTIOKPATIKY
OLPIEPLPOPA TOV MAPAANNAGY OeVAPIDV.
e 2710 HovoOOpIKO emimedo evIAcOoOVTAl Ot KOOIKEG IOV TPéYooV MAPAMnAa aA\da
ropodotovvat amro v idwa attia kat apyifovv v eKTEAeoT) TOLG TADTOXPOVAL.
e Ot xodikeg IOL evepyoroloLVTIAL amod OlagopeTikyy attia kat dev Sextvodv
TauToxpova al\d etvat aveSapTnToL, EVIACCOVTAL 0TO HOADOOPIKO eminedo.
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e XT0 OXe0laKO £Iirnedo MEPIEXOVTAL Ol KOOIKEG TIOL TPEXOLY IAPANANAA KAl £X0vV
MV avaykn yua petadd tovg emkowvevia, kabmg eSaptdatal o évag amo tov GAlov.

e Té\og ot0 emimebo eKTETAPEVIG YeViKELONG €VIACOOVTAlL Ol K®MOIKEG IOL O
TIPOYPAPPATIOTHG €Xel emADOEL TIPOPATHATA PN-ALTIOKPATIKI|G COUIIEPLPOPAG TOV
IAPAAANAGY TENPAT®V, OI®G I IPOoPAoct) ot KPloyleg MePloyes KOdIKA Kat 1)
Olayeiplon KOoXP1OT®OV IOP®V.

Ia m dwadikaocia e§aywyr)g COPIEPACUATOV PEO® TOV AIMOTEAEOPATOV AVIAOLVTIAL
emnAéov dedopéva ano ta k@dOpdpara. Apyud, vroloyifetal yua kdbe kodwOpapa to
péyebog tov mpoypdappartog, dnAadr) to dfpotopa twv keAwv Ta omoia dev etvat Kevd. X
ovvéxela, oe kabe kammyopia mg taivopiag SOLO vrmoAoyiletat o péoog 0pog tov peyéboog
avtoo. Emiong, oe kdbe kadkOpapa vmoloyietat o mAr00g TV KATAOTACE®Y TOL KAt &V
ovveyxela, oto xabe emrinedo mpooeyyifetal o péoog OPOg TV KATAOTAoE®V avtav. Emm\éoy,
yia kabe k@OwOpapa evtomiletal 1o mAr0og G1adIKAoIOV KAt TEAIKA 0 avTiototyog jéoog
opog ywa kdabe emmedo g tadwvopiag. Téhog, vmoloyifetat to mArfog TOV keAwv pe
IIEPLOCOTEPT TOL EVOG ITAPANATAG OEVAPLA TOL 16100 AVTIKEPEVOD 0TV 191a KATAOTAOT) KAt O
avtiotolyog péoog 0pog kabe ermurédoo.

AmoteAéopata kat cuZAtnon

Metda v adoloynon tov KodwOpapdtev pe kpttrpto myv napalAniia Kat v £viadn toog
ot mevte Katnyopieg g Tagvoptag SOLO, mpoékoyav ot ouxvoT)Teg TOL IAPOLOLAleL O
IMivaxag 1.

ITivakag 1. Zoxvotnta Kat nocooto kodikOpapdtev yiua kade katnyopia tng SOLO

Eninedo Zoxvotnta ITooooto %
ITpodopko 1 4
Movodopiko 6 24
TToAvSopiko 14 56
ZxeolaKo 4 16
Extetapévng yevikeoorng 0 0
Zovolo 25 100.0

Amo Tov mivaxka 1 mpoxdIITel OTL T0 TO000TO TOV KOSKOPAPIT®V oD AVIKOLY OTO
1Ipodop ko erinedo g tagvopiag SOLO eivat polig 4%. Eva 1600 xapnAo mocooto oe avtr
mv katnyopia, deixvel mmg oxedov OAot ot pabntég Oev YPNOWOMOODY AIOKAEIOTIKA
OEPLAKODG KOOIKEG KA TIOG eV €XOLV IEPLOPLOPEVT) AVTIANYN yid TV dayeiplon ToL K®OKA
TOLG WG IIPOG TV IAPAAANAia
210 povodopko erminedo g Tadvopiag mpoxoIrtet éva 1mocooto 24%. H epunveia avtod too
II00OOTOD elval I®G Og éva otda Teooepd KOkOpdaparta, mapatpeital pid mepPlopLopEVT)
XP1on ToHoAoyl®V HAPAAANAOD MPOYPARHPATIONOD X®PI§ petald tovg ovvoeoetg, kabwmg
Aettovpyoovv aveSapmrta kat Sexwvovv tavtoxpova. Eva yapakmplotkd mapddetypa
arotelel 0 KOOIKAG TOL OXI)HATOG 1, 0 OIT010G EVTAOOETAL OTO POVODOUIKO eminedo. XTo OXIpa
auTd AIOTLIMVETAL évd OTLYPHLOTOIIO K®OWKA, Katd To omoio 1 idwa attia mopodotel myv
TALTOXPOVT) eKKivron HapdMnAov cevapiov. Emupoobeta, oe avtd to eminedo ot pabntég
Xpnowomnooovy napd nia oevdpia, oo Ppilokoviat oe pua OlapKr enavalnyn ¢og OTov
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wavornomfel  kamowa ovvOnkn. Xto oxfjpa 2 AIOTOUHMVETAL TO OTLYHIOTOIO evog
KodwOpapatog oo deiyvet pia tétota atéppovn enavainyrn. H enava\nyn aot) Bpioketat
0e Katdotaorn eKteNeon, Stapkel yia mavta kat eAéyxel av toxvel kamola ovvonkn ya va
exteléoet eva Tpnpa kmowa. To Scratch Siver mv Svvatomta va xprnopomnowOet 1) evior)
“Otav”, wote 1o oevdplo va Pploketatl oe KATdoTaor) eNAaypOIIVIIOnG, A OTLG TIEPUTTMOELG
avTég o1 pabnTtég dev To XPNOOIOIOVV.

| |

Brmadeant Moxovi) pepis, vinu ]

Ixnpa 1. Ztiypotono k@dika povodoptkov enuredoov pe v nopodotnon IpLeov
oevapimv amod v idwa attia

when space  key pressed
go to x: y:
set size to @ %

show

set sensor valistra [ o |

\' change sensor valistra by O

Zxnpa 2. ZTyploTono KOSuKa povodoptkod enuredoo pe atéppovn enavalnyn

210 moAvdopKo eminedo Ppioketal 1 metoyneia tov KadOpapdt®v pe eva IooooTo
56%. Aot 10 M00O0TO SeiyVel, MG OTNV DIIOAOYIOTIKI] OKEWI) TOV IIEPLO0OTEP®V padntov
IIAap)oLV ol dlepyaocieg ywa T xpnon mowilev mapd\niev oesvapiov pe didagopoog
TPOIOVG, aAAd X®PIG VA DIIAPXOLY CNPAVTIKEG OLVOEOELS KAl EMKOV®ViA petadd tovg. Ze
aoTr| TV KAT)YOPd TO BACIKOTEPO XAPAKTNPLOTIKO ELVAL OGS DIIAPXOLY IAPAAANAa oevapila
mov dev Sexkwvodv Tavtoxpova, kabmg Oev mopodotovviat amd v i0wa attia. Tétowo
apdadetypa aroteAet To OTLYHLOTOIIO TOL OXHatog 3. Avaloyo Hapadetypd dmoTonoveTat
oto oxfpa 4, mov To IMATPKO oevdplo ovvexiCel va exkteeitat TapaMnAa pe o oevdaplo
amoyovo, KATt To oroio oopPaivel ooxva otovg Kadikeg mov adtoloyr|Onkav. Emiong, amo to
II0000TO ALTOL TOL emimedov @aiverdal N®G Ot PabnTég otV LHOAOYIOTIKI| TOLG OKEWI
XP1OOIIO0BY TO «OTAV» KAl OX1 TO «dV» O PLA IIAVTOTLVI] EHAVAAYI), KATL oL mbavotata
IIPOKOITTEL ATIO TNV KAONpePVOTNTA TOLG KAt TOV TPOIIO OKEWNG TOLG O avTr). XAPAKTPLOTIKO
Iapadetypd {e TV XP1)O1) TOD «OTAV» AIIOTEAEL TO OTLYIOTOIIO TIOD AIOTOIIMVETAL OTO OXIHA
5. Opwg, oe MOANEG HEPUITMOELG TTOL DIMPXE 1] AVAYKI] COYXPOVIOHOD TV OEVAPI®V, AT
emroyyavotav pe avopfodolo tpomo, dnhadn pe v evioAr] «Ilepipeve x Sevtepolemtar,
OIIOL X &Vag IPAYHATIKOG apBjog, oote va ohoxAnpabel kTt mptv ooveyioet o k®owag. O
OLYXPOVIOPHOG Ogv MPAYHATONOOLTAV e T XPHOoN PETAPANTOV 1) 1) XPHON TG EVIOALS
«Metabmoe xat mepipeve», OnAadn Ttexvikég mapdMnlov mpoypappatiopod mov OBa
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Katyoplomnoinoav 1 kK@dKOpapa oe kamnow naparave eminedo mg SOLO. Zto oxfjpa 6
AITOTOIIMVETAL P TETOLA HEPUTTMOT] ITOL O KMOOKAG XPIOOIIOEl OTO MATPIKO OeVAPLO TV
evtoAr] «axepipeve 0.5 Sevtepodentar petd v mupodoTnon evog AANOD OEVAPIOD MOTE VA PNV
Tpéet mapdAAnAa pie avtod Kat vd TO HMEPIHEVEL VA TEAELMOEL

Trow or. anr T oviwcirve yive Khs

BerdBiac i

mepieve € senepihanta
iy

4ARaLe oy snépewn evdupacia
g L

Zxnpa 3. ZTypotono Ko»duka moAodopikod enurédoo Katd To onoio mopodotovvrat 600
OEVAPLA aII0 BLAQOPETIKEG AlTieg

Orav AaBu To EVESRITEBaYSVETS_3nim

ndyaive opyd yia @ e, oy Bion x: @ ko y:

[ rvarve oovd via € deur. amy sion 3= @D o v:

Zxnpa 4. ZTyploTono KGOOKa KAatd To OI0io T0 MATPLKO GEVAPLo ooveXifel va ekteleital
napdAnAa pe To 0eVAPLO AIIOYovo

Mépog 20 - Epeuvntikég Epyaoieg



622

7° NaveAAAvio Emotnuovikd Tuvidplo

Orav 1o nAikipo space  namBei

anevepyonoinoe Tov kivnripa  all motors

Orav 10 nAfkrpo Mave Pilo;  namBei

epnpoc

Orav 10 nAfixTpo KiT6 BiAo;  nanBsi

Miow

Orav 10 nAiktpo 0 BA0;  mamBe

Aeha X

‘Orav 1o nAfkTpo 0pioTepO BéAog namBs

Apiorepd X

‘Orav 10 nAijkipo 9 namBe

Nave

‘Ovav 7o nAfjkrpo 3 nawnBsi

Karw

Orav 10 nAfikipo t  namBsi

uc-

épiwoe 1o Aaroupyia

AxohoiBa Tpappi

Zxnpa 5. ZTyploTono KeouKa moo yiverat Xprion mg evioAng “Otav” kat oxt mg “Av”

Orav AdPw ro AdotEvipyso
perddwor AvifooBpayiova
AvifilaceBpayiova

peradwoe AvigooeBpaévoTelog
mpl;mm@&mnp&nml
peradwoe DipcOpilovno
@LpeOpildvria

peTddwoe DipeOmidvnaTilog

nepipeve B Sevreporenta

peradwor Eviémo®ipa

Evromioe®upa

perddwae EvionoeBipaTilog

Ixnpa 6. Zuypotono KodwOpdparog moo yivetat xprion tng evtoAng “Tlepipeve x

Oeotepolenta”
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To mooootd kK@OKOPApATeV mov avijkovv oto oxeolakod eminedo g SOLO eivat 16%.
Avtd vnodnhevel neg Kamowot padntég mapd Ty veapr) tovg NAKIA, EKTHOLV TV
AVAYKAOTTA EMKOWVOVIAS ToV Slapopev oevapiov Kat v eMTOYXAvoLy elte oOyxpova
elte aovyxpovd. X10 OXHpd 7 AIIOTOIMVETAL VA THIHA KOOIKA, TO OO0 EVIAOOETAL OTO
OXeOAKO eminedo. ZTO OLYKEKPLHEVO OTLYHIOTUIIO EMTUYXAVETAL AODYXPOVI] EMKOWGVid,
kabag éva tpnpa kodwka meptpével va aradet tpr) i) petaPAntr) «METALS». Avtr) i aAlayr)
petaPAntg mpaypatonoteital oe KAMow AANO Oevdaplo KAt akoAovBel 1) evnpépmor) oto
0gVAP1O IOV AVAEVEL XTO OXIJHA 8 AIOTLIIOVETAL TO oTypLotuIIo evog KadwOpapatog, oto
OTIOI0 EMITOYYAVETAL Pd POPEPI) OLYXPOVIG EMKOWMVIAS ADTO IPAYHATOMOIEITAl PE T
Xxpnon mgeviohrng «Metadmwoe kat ITepipeve», j1e armoté\eopd 10 IATPIKO CEVAPIO VA AVAPEVEL
TO 0eVAPLO ArOyovo va oAoKANp®Bel, Gote va ovvexioet T Aettovpyid Tov. XTO0G KOOKEG

avtolg yIveTal avTANIIT] 1] ONpacia TV Sla@op@V THNHIATOV 08 OXE0T] HE TO ODVOAO TOL
KadwOpdapatog.

v ] v

Zxnpa 7. Zuypotono Ko dikOpdpatog moo emtoyydavetal acdyXpovl) EMKOVGOVid pe
xpnon perapinug

Oy AdBo To iron [ia EAcrxo

dow0e 19 orthorove el Oro

ancvcpyonolnoc  Tov kivnTipo

o€ 1oV KkivnTiiDo

Ixnpa 8. Zuypotono KodikOpdpatog Moo emroyyavetal 00yXpovl) eEMKOVQOVId fe
xp1on mg evrodng “Metadwoe kot ITepipeve”
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Ta anoteMéopata tov oxfjpatog 9 avadewvooovv Tov 11€co 0po tov peyedoug (mirjfouvg
kehwv) v kodKOpapdteov yia kafe emimedo g tadwvopiag SOLO. Metadd tov
IIPOJOPKOD enUIEdOL KAt TOV AA@V emuEdmv mg SOLO vriapyet pia peydAn diagopd. Opong
petadov povodopikod, mOADOORIKOD Kal OXeOlAaKOD emurédov Oev MPOKLITTeEl aStoonpeimtn
Ota@opd. Z1o IPodoptko eminedo evidaooetat POAG Eva KoOwKOpapia, To o1oio £xet évav oAy
Pupo apOpd pn xkevaov xkeMov, Kabmg OAog 0 K@OKAg PPIloKETAl OCOPITVKVOEVOG Ot POALG
0vo keAtd. Eva 1000 pikpog mA1)00g KEM®V pe Oe1p1aKo K®OKa Jev eMTPEITEL TV IAPANNAL
Aettovpyia mowilev oevapiov Kat emkpatel o SOpPNHEVOG IPOYPARPATIOHOG.

MéyeBog Kwdikopdpoartog
25
20 17,7 17,6
15
10

19,2

5 2
0 I

H NpoSouiko MovoSopuiko

MoAUSOULKO [ ZXECLAKO

Zxnpa 9. Méoog 0pog yia 1o péyedog Tov kwdikOpapatev kdbe emurédoov g
ta§wvopiag SOLO

Amo 1o oxnjpa 10 mpokoIITel, IOG 08 000 peyalvTepn Katyopia g Tasvoptag SOLO
avnket eva KoowOpapa, tooo peyaldtepo mAN0og KATaotdaoemV éxet. ADTO TO AIoTéAeopa
avadewvoet v mbavomta g oovonapdng HOAN@V KATAOTACE®V e TOMOAOYieg
HAapAaAAOL TPOYPARHUATIONOD IIOL AVIIOTOOLV Ot LDYNAA emmeda g Tagtvopiag.
Datvetal, MG oTOLG KMOWKEG TOV PAbNTOV pe peydlo TAN00g KATAOTACE®Y OIIAPXEL KAl
peyaldTepn avaykn) yia napalnAia petadp tov oevapiov. AvT 1) avaykr yivetat avTAnrm)
amd Toog padntég KAt MPAayparomoleitat Xprjon avAaloy®Vv TOMOAOYIRV IIAPAAANAOL
IIPOYPAPLATIOHOD.

MARBog Kataotdoswv

20 6 83 11,2

H MpoSouLko Movo&opuikd
MoAUSOUIKO [ IXECLAKO

Zxnpa 10. Méoog 0pog yia 1o mAffog TV KataotdoenV 1oV KadikOpapdtov kade
enurédoo g ta§vopiag SOLO
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To oynpa 11 beiyvel Tov €00 6po oL mAr)fovg TV SadikacdV TV KAOKOpapdtev yia
kdabe eminedo g talivopiag SOLO. Ta amoteAéopata avadelkvdouy I®g 0To IPOdOpIKO ermi-
redo yivetat yprion dadikaoiov oe peydho Pabpod oe oxéon pe ta aAa emineda g tagivo-
plag. AvTo To YEYOVOG (AaveP@VEL TIRG eKEL TTIOD dev yiveTdal Xpr|or TOIOAOYLOV IIAPAAANAOD
IIPOYPAPPATIOROD, EMKPATOLY OTOLXELX COVAPTNOLAKOD IPOYPAPPATIONOD, OII®G elval 1 O-
rrapdrn Kat 1) xprjon IoAarm eV S1adikaot®v. ZTig DIIOAOIEG KAt yopieg (HOVOSOpIKo, TToAD-
OOHIKO, OXEO1AKO) TG TaSvopiag gatvetal va vrdapxet avinor tov mAr)fovg Tov Stadikaoiev,
0600 avdavetat To emiredo evtadng tov kadwa. Kdtt tétoto iowg ovpPaiver, kabwg ota peya-
Abtepa emimeda 1) TOADIAOKO T TA ALSAVETAL KAt 1) Xp1)or) Stadikaotmv e€ommpetel pia t€tola

avayxi.

MARB0¢ AtadikaoLwv

10 8
48 6,2
=
0

H [Mpodouko MovoSouiko

MoAudopikd I IXeoLaKO

Ixnpa 11. Méoog 0pog yia to mAffog 1@V dtadikaciov 1ov KedikOpapdatov Kade
enui¢doo ¢ tavopiag SOLO

Télog, To oxnpa 12 agopd Tov peco 6po tov TANJovg TV KEAOV pe TapdMnAa oevdpia
IIOL APopPovYV To 1010 avtikeipevo, ya kdabe emirredo g Tagivopiag SOLO. Ao 1o amotéAeopa
avtod Oev MPOKVITTEL KATIOW IAPATH)P101) KaOmg o1 dtagopég petadd TV enumedmyv etvat IoAd

HIKpEC.

MARBOo0G keALwV e TapdAAnAa oEvapLa TOU
i6lou avtikelpévou

2,2
0,9

H MpoSopikd M MovoSoutko M MoAuSopKO [ IXECLOKO

Ixnpa 12. Méoog 0pog yia to nmArjfog kehtov pe mapaAAnAa oevdpia too idtov
AVTIKEPEVOD TOV KOOKOpapdrev kade emmedoo mg taSivopiag SOLO
Tupnepdaopata

To Paocwod ovpmépaocpa mov e§ayetal Ao v ePENVEld TOV AIOTEALORATOV lval HI®G Ot
pabntég pmopodvV axopn katr amd veapr] NAKia va okeptrovy HapdMnla kat va
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XP1OWIOIIOW|0OLY HE EMTUXIA OTOV KMOWKa Tovug Tov mapdMnio mnpoypappatiopo. To
armotéheopa avtd oopgavel pe tov Kahn (1996), o omoiog tovilet Ott o mapd\Anlog
IIPOYPAPPATIONOG ELVAL IO KOVIA OTO (QLOKO TPOTIO OKEWNG TV veapmv padntav, xkabog
OTOV IPAYHPATIKO KOOPO TOAAAIIAEG OVTIOTNTEG OPODV TADTOXPOVA KAl EMKOVMVODY HETASD
toug. Ta amoteMéopata mg peeémg Seiyvouv, g ot padntég déka ¢wg deKATPLOV £TOV
XP1NOOIIOovY  ToroAoyieg TAPJAANAODL MIPOyPAPPATIopod Otav Tovg diverat avt) n
dvvatotta, onmg dnAadr) ovopPaivet oto meptPariov omtikod npoypappatiopov Scratch. H
BipAoypagkry avaokonmon ovpgmvel pe avto, xkabng ot padnteg nAikiov dnpotkod oe
mowkileg peleteg avadeixbnke mwg peta amo ) Sradikaoia Sidaockaliag dapyloav va
oképrovtal mapdAAnAa Kat va xpnotporolody naparinio kodwa pe emroyia (Gregg et al.,
2012; Saez-Lopez et al., 2016; Fatourou et al., 2018; Weintrop et al., 2018). Zopgava pe toog
Weintrop et al. (2018), ot veapot pabdntég moAAeg @opég mapdyovy mapdAAnAa tprpata
KoOKa xopig va 1o katalaBaivoov. Avtod emPefai@vetal Kat amod Vv IAapovdod ¢Pevvd,
kabwg to errimedo S1daokaliag ndve otov MAapAaAANA0 IPOYPAPPATIONO IOV PO Y1 OnKe g
avdrtodng Kodika ano tovg padntég, eivat pikpo éng avomapkto. Emiong, yivetat avtnmto
OTL APKETEG POPEG TIPOTIHOVY VA XPNOHOIO0LY To «OTav» 1) OTOLYELd MTOD IAPCIIEPIIONY OE
avto kat oxt 1o «[a mavra... Av»”. Kdart tétoto épyetat oe ooppmvia pe toog Tarkan et al, ot
omoiot to 2010 ovpmEpavayv, nwg ot padntég mpotypodv Tig mapdnleg diepyaotieg oe oxéorn
pe ) Sopr) enavainymg. ITo ovykekppéva, mpoTipodby MOANAIIAEG OVTOTITEG VA AETTODPYOLY
mapaMnAa exteAovtag depyaoieg, mapd pia oviotnta va extelel Oleg Tig depyaoieg péow
mg¢ Sopng emavainyng. Télog, 6cov agopd Vv DAATQOPHA OMTIKOD MPOYPAPRPATIOHOD
Scratch, pe Pdon m peydAn xpron TapAAANAOL TPOYPAPHATIOROD Ao Tovg pabntég, moov
napatnpr)fnke omyv napovoa epyacia, avadelkvdetal, Img IPOoQEPETAt yid TV Odaokalia
AP AAAAOL TIPOYPAPPATIONOD Ot apxdplovg. To copmepaopa avto EpXETAL 08 COPPOVIA e
toog Aada xat KapPoovidr), mov 1o 2021 tovifoov avt) m xprotpotnta oo Scratch.

Zovowifovtag, ot eKIatdenoOpevol NAKIAG OEKa £mg SEKATPLOV ETAOV £XODV TIg KATAAANAEG
Olepyaoieg OtV DIIOAOYIOTIKI) TOLG OKEWT], WOTE O MAPANANAOG IIPOYPAPHUATIONOG Va Yivel
PE€POG TOL AVAADTIKOD IPOYPAPPATOS OTLG TEAEDTAlEG TASELS TOD OIOTIKOD.
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