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NepiAnyn

H napovoa ¢pevva agopd otV mpaypatonoinorn Sidaktikr|g mapepfacng pe v xpriorn mg TApmAETag,
oe 39 maidud evog Nnmaywyeiov pe otoxo T diepedvnon g ovp PoAng tov mhaxidiev kivnong «Ilave-
Kate- Asia- Aptotepd» tov Scratch]r omyv katavonon tov aviiotoyev evvoldv. Agloloynonke n
Kavottd TOV PKp®V pabntov va avthapPavovtal ta mhaxidia kivnong «Ilave- Katw - Asfua -
Apiotepa» tov Scratch]r, kabmg kat n wavomta va dnupovpyoovv 1) va avayvepifoov kodikes. Ta
AIIOTEAEOPATA TOV TEAIKOD TEOT PAVEPDOAV MG DIIAPXEL PeATi®OT Ot IKavorowTiko Badpo, eve peydlog
apdpog nadiev prnopeoe va avtinedet oootd kat va dtakpivet 1o Ae€i ano to Apiotepo. Kata oovéneia
Aourov StapopPmbnke To COUPIEPACHA MIOG 1] EVACXOANOI TOV IAdOV pe Spactplot)Teg TO00 0TOV
MIPAYHATIKO XOPO TG TAENG 000 KAl OTOV MPOYPAPPATIOTIKO X®Po Tov Scratch]r, oovéPale Betikd otovg
pabntég oty mpoorndabdetd Tovg va paboov va xeypifovial 0motd auTeg TG XMPIKEG £VVOLeg KAt otd S0o
nieptBalovra.

Ag€eigkAeldia: Ipoypappatnopos, Scratchr, Evvoteg xopovo, Nnmayoyeio

Elcaywyn

H elocaywyr) Tov mpoypappatiopod ot pabnoakr) Stadwaoia mapéyet ToANEG evkalpieg yia
Onpovpyla pabnolaKk®V eUIEPLOV yiAaTi 01 VEEG TeEXVONOYIEG TIPOOPEPODY KATAOKEDAOTIKES
eprelpieg pabnong, MOTe Ol VEEG YEVIEG VA AIIOKTIOODV £VA DYLEG «TEXVOAOYLKO aAQdPnTo»
(Alimisis, 2013). Ta oS padaivoov va xepilovtat Tov Yrpraxko KOopo, Kabwg okepTovTat
avto oo o Papert (1980) ovopddlet «1oxvpeg 1déeg» (powerful ideas) (Portelance, Strawhacker,
& Bers, 2016). ITpokettat yia pra dtadikaocia moo evBappovel TV avamtodl] yVOOTIK®OV
deSlot|tev, onwg etvat ot padnpatkeg 6eSloTTeg Kat ) OOVOEOT) TOL HPAYHPATIKOD KAl TOL
ELKOVIKOD KOOPOV, Kabag, onag emonpatvet 1) Tlexdxn (1998), «o kdopog oo pag meptPaiiet-
PLOWKOG 1] TeEXVITOG-aToTeNel Pia Ao Tig KOPLOTEPES MIYEG AVAITOENG TOV MEPIOOOTEPRV
evvolmv» (oel. 35).

H napovoa peAétn mepimtoong agopd oty Odaktky) napépPaot) oe taén Nnmayeoyeioo
He TV el0ay®yr) g kadkomnoinong péo® tov Scratch]r pe otoxo va diamotabet 1) oopPolr
tov makdiov kivnong INave-Kate/AeSid-Aptotepd tov Scratchjr, otv xatavonon tov
XOPK®V avtiotoyev evvolmv. H epyaocia dopettat og e€rjg: yivetat pia obvtopn mapovoiaon
ToL BemprTiKod Matoiov g epyaoctag, ot covéxela mapovotaloviat ot ovLvOnKeg epevvag, 1)
peBodoloyia, ta amoteléopata KAt TA CLUIEPAUCHATA HE TG IMPOTAOCELS yid HEANOVTIKEG
€PELVITIKEG KATELOOVOELG.

. Koutpopdvog, A. FaAdvn (emy.), Mpaktka Epyaciwv 6% MaveAAiviou Tuvedpiou «Evtagn kat Xprion twv TMNE otnv Exmaideutikn
Awadikaoia», 6. 537-547, Nawdaywyko Tpnpa Anpotikng Ekmaideuong, EBviko kat Kamodiotplako Mavemotipo ABnvay, 18-20 OktwBpiou
2019. ISBN 978-618-83186-4-9.
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OewpnTIKO MAdioclo

O mpoypapuariouog, n Kwadikonoinon kat to ScratchJr

O mpoypappatiopog 600 Kt 1) KOOIKOMOINOr) TV DIOAOYIOTOV ELVAL P OBYXPOVI] HOP@PI)
YPOPHATIOPOL, da@OL EMTPELNEL OTA IAWWI VA YPAPOLY VEODG TOIOLG MPASEDV, VA
Snprovpyody dradpaoctikég 1otopleg, matyvidia, Kivodpeva oxeédla Kdal IPOCOPOLMOELS
(Resnick et al, 2009). H xm0womoinorn eivat to otddto vlomoinong Adoswv o pia
OLYKEKPEVT] YA®ooa mpoypappatiopod (Bocconi et al., 2016). ZopBdMet oty Kalotepn
KATavonor) ToL TPOIOL AETOVPYIAG TOV CDOKEDOV KAl TOV £PAPHOYDY, EVR TADTOXPOVA
Bon0a oty kaA\igpyela TV 0eS10TT®V T1)G DIIOAOYIOTIKIG OKEWNG(IL.X. aAyopiBpog, emmiAvon
poPANpdt®V) Tmov etval anapait)teg o TOANODG TOoIElG, TOL ™V XP1OPOIO0bBY (OG KOPLO
epyaleio (emiyeprioetg, watpikn), punyavikn kAm) (Google for Education, 2015). Emurhéov,
kabwg oe maykoopto eminedo divetat Wiaitepn nmpoooxt) ot Poowr), omv Texvoloyia, ot
Mnyavw), ota Mabnpatxa xat omy Teéxvn (STEAM), ot pikpol pabntég prmopovv va
ODPHETEXOLY @G OLV-KATAOKEDAOTEG TG HAOnong xat oxt g mabnTikol KATavaloTég
texvoloyiag (Jung & Won, 2018).

Zopeova pe Tig Pactkég apyég g KaTaokevbaotikg fempiag pabdnong(constructionism),
rov vrootpiet ) Bers (2017), pabntpia tov Papert, 1) pabnon emtoyyavetat pe mpooomKa
oxedlaopéva épya yia va S1apolpactody OtV KOWVOTITA, e TV P10l AIITOV AVIIKEIHEVOY
YLC TV KATAOKEDT) KAt £§ePEBVIOL) TOL KOOHOD, HIE EVIOMIOHO «LOXDPMV 10e®V» ATIO TOV KAAOO
TG HENETG KAl 1€ COPPETOXT] OTIV ALTOIAPATHPNON &G Qo) g pabnotakng dradaoiag
(ZeA. 21). H «woxopr) 10éa» etval 1 xevipikn) 10¢a oe évav topéa (Papert, 1980), eve tpia
kprmpla my kavoov woyopr) (Papert, 2000): n enthvor mpaypatikod mpoBAfpatog amro to
atoi, 1) 6OVOEOT) pe KATAOTAOCELS KAl PALVOPEVA TOD KOO0V KAt 1) 0xéor) pe TV dtaodntik)
YV®O1) TOL IAO100.

To 2014 yevvr)0nxe to mpoypappatiotko meptBailov ScratchJr amo tovg Snpovpyovg Tov
Scratch a6 mv opada MITMediaLab, Scratch oo to 2015 mrpe v Te\kr| Tov pop@r| oe
éxdoon Android, yia 0806vr) 7 wvtoov. ITpokettat yia pia yAoooa ya madud 5 ¢ag 7 xpovov
(http:/ /www.scratchjr.org), otmnv onoia propovv maifovtag pova tovg otV WPHQLAKL| aUTr)
«madKr| xapd» kodwomnoinong, va mpoypappatifoov Tig dikég tovg otopieg (Bers, 2017).
Koowomnoinon oto Scratchjr onpaivet va yvopioov ta madid tt 0édoov va xavoov oty
oknvi) Tov Scratch]r, ®ote ot ovvéyela va emAéSovy Evav XAPAKTHPd, VA XPNOLOI0w|000V
Ta KatdMnla TAakidla IPOYyPAaPHPATIOHod KAl VA Td eVOOOLY OldTp@vIag 1) O®OT)
akolovbia (Kazakoff, 2014). H eoxpnotia too Scratchjr @aivetat amd tov peydalo apdpo
A0V IIOL TO XPIOIHOIIOOBY O OAOV TOV KOOHO: To 2016 vrmjpxav 2 eKATOPPOPLA XP1)0TEG
(Leidl, Bers, & Mihm, 2017).

H dopn teov pabnpatev tov Paocifetar oty «oyvpeg 10éeg» Tov Papert (1980)
(https:/ /www.scratchjr.org/ teach/curricula/animated-genres). Zto kévipo Tng oelidag
elvat 1) OKnvr) omV omoia ekToAiooetal 1 Opdon ToL XAPAKTP, EV® OTO KAT® HEPOS
Bpioketat 1) maléTa pe Ta eKoviold TV TAAKIOIOV KAt TO [EPOG OOVTALNG TOV EVIOA®Y OTO
omoto tomofetovvtal ta makida. Ta mhakidia kivnong moo Oa pag amacyoArfjoovv otV
apovod epyaocia fonfovv Tovg xapaktpeg va petakivnodv nave, kate, Oedid, aptotepd,
va otpipoov dedld Kat aplotepd, va KAVOLY AARA KAl VA yDPLoOLV MoK OTV Ap)UKl] TOG
0¢on.
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O1 évvoieg MNMavw - Katw / Ae&id - Aplotepa oto ScratchJr

H xatavonon tev evvowwv INave-Kate/AeSid-Apilotepd mpodnobétel ) dtakpion Kat myv
avayveptor) toog (Rigal, 1994). Ta madia evkola drakpivoov kat avayvepifoov to «[lave-
Kdrro» yiati etvat évvoteg mov oxetifovtat pe to vopo mg Papotntag Kat v opbia otdor) Too
ompatog, to «Mmpootd» kat 1o «ITtow» yiati oxetiCetat pe mv 0paot) eve, to «Aeli» Kat to
«AploTepo»  elval YVOOTIKEG EVVOLeG TIOD AVAITOOOOVTAL IO APYA KU EXODV OXEOI HE TO
otadio tov eyokevtplopo (Rigal, 1994). I'ia 1o Adyo avto péxpt ta €81 tovg xpovia vopiloov
o1t 6Aot PAérovy Tov KOopOo Onwg tov PAerovy (Rigal, 1994) xt emopévmg dvokoAedovtat va
dlakpivoov Tig évvoteg avtég. O 0pog «Apilotepd» opiletal wg To 1EPOg oL Ppioketatn Kapda
Kat «Ae§ia» @g 1o avtibeto, eve oty kabnpepivr) n for) 1) évvola «AeSid» yia ta deSloyetpa
atopa ovvOéetal pe TO KUPlAPYO XEPL IOL XPNOLUOIOEITAal Yla TNV €KTEAEON] T®V
IIEPLOCOTEP®V XEPOVAKTIK®V dpaotnplom)tov (Rigal, 1994). Ot 6vo avtég évvoieg Sev etvat
«opatég» apob éxoov oxéon pe mV OWAKPON TV OO MAELP®V TOL OOPATOS (TAEVPIKT)
KDPLapXia) KAt pe v OVOHdoid TV eVVOldV avt®y, T1) onpacia onkadi), v 91wV tov
AeCeav (TCexakn, 1998). Qotooo, vmdpyel pia mporyovpevn épevva (Maki, 1979) moo
vrootpiet 0Tt ot GlaKploelg 0Tovg eViAIKeG TOV evvolmv «Aptotepd- AeSla» etvat 1o 1610
eOKOAeg pe Tig Oraxplioelg «ITave -Kdatw», 0tav 6ev epmiéxovtal ot oxeTikeg katevbovrpieg
AeéCetg. Ta anotedéopata £6ei§av 0Tt Sev vrr|pye Kaptd diagopd petadd katakopvpav (Ilave-
Kdrw) xat opilovtiav epebopdrav (Aeia-Apilotepd), eve dnprovpynoav dvokolieg otovg
evrjAikeg ot Aégetg «AeSud» xat «Aplotepd» oe oxéon pe Tig Aédetg «ITave» xat «Kate» (Maki,
1979).

Ot pabntég ota oxoAeia mov mpav pépog oe Epevveg pe To Scratchjrgdvnke 0Tt amEktoay
0e€10TTeg LIOAOYIOTIKIG OKEWYNG YA AIOK®OWKOIIOINo OLpPOA@V Kot Katavonorn
alnAooyiag, kabog Kat IPAKTIKEG DIIOAOYIOTIKIG OKEWNG YL EVIOMIORO OQPAAPAT®V Kt
npoypappatopo (Strawhacker, Portelance, & Bers, ono éxdoon; Flannery et al, 2013;
IMamaddxng, Kahoyiavvaxng, & Zapavng, 2015a; 2015b; Portelance et al., 2016; Papadakis,
Kalogiannakis, & Zaranis, 2016a; Strawhacker, Lee, & Bers, 2017). Ot Strawhacker et al. (2017)
Xpnowonoinoav to epyaleio atohoynong Solvelt mov armoteAeitat armod téooeptg Katyopieg
EPATIOE®V €0TIACOVTAG OV KATAVONON TG VIOANG Kat Trg alAnlovyiag, otig Paocikeg
MIPAKTIKEG EKOPANPATOONG KAl KATAOKELI)G MPOYPAPPATOG HE OKOMO TV Avdarrtodn g
DIIOAOYIOTIKIG OKEYTG Oe Tadld 5 ¢ng 8 xpovav. H kavovikr) katavour] TV diavi)oeov
evtog Tov Pabpov mpoodidet eontepikr| w0xd omVv idta mv adlioAoynorn Solve-It. Zovolkd,
@AvnKe amo Td AroTeAéopatd OTL 01 PabnTég PrIopodOay va KATAVOI|oLY EVVOleg 08 ONA TA
emneda nAwiag. Emiong ooxva ta vima avtkabotodvoav to mhakidio «AApa» pe to
m\akidio «IIave» yepig va oopmnpmoovy Kat to mhakidio «Kdatm». Aoto oovePn iong yiartl
HIIOpobOoav vd IapaKoAovlrjocovy povo éva Tpipd jpiag moAdIAokng Kivrong (Strawhacker et
al.,, 2017). Mwa vrioBeon) yia va e€nyrjoovpe aoto 1o potifo Ba popodoe va etvat 0Tt n pvrjpn)
epyaotag tov madtoo eivat an\d onepgoptopévr (Baddeley, 1992) kat yia to Adyo avto dev
Bour|Bnkav to devTepo 106 g Spdong 1) TG akoAovdiag.

And g mapamdve épeoveg @aivetar ot 1 xpron tov mAakidiev kivnong IMave-
Kdro/ Aela-Aptotepd elvat anapaitn) yia ) dnpovpyia épyev oto Scratchjr. Xto onpeio
avtd dnplovpyeital éva gpeTpa: dpaye Ta nadwd otav xewpifoviar aotd ta mAaxidia
KiVI)01Gg Katavooouv Kdat Tig £vvoteg oo avtd ovpPolilovv; H épeova pe mpoypappatilopeveg
OLOKeEDEG, OIIMG elvat To Beebot To omoio Aettovpyet pe mrxTpa Packav kateobovoewv, £deile
OTL Ta IIAdLd TIg KATAVOOLV Kdt OTL 1] evaoyoAnon pe avto Pondd oty mepattépm PeAtioon)
g Katavonorg tovg (Kokkoor), MiotpAr), Aapidag, & Konng, 2014; Bragg, Pullen, & Skinner,
2010).
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Me Baon ta napandve, @aivetdal nog Oev €xel yivel KAMOWI OXETIKI| ¢pEOVA Yid TV
ovpoAr) tov Scratch]r oy katavonon v evvolwv «ITave- Kate- AsSida- Apiotepd» moo
ovpPoAiovtal  ota mhakidwa xivnong mg epappoyns. I'ia to Aoyo avto, oty mapovoa
epyaotia Oa emyepnOet va Siepevvn et 1 oopPolr| avTOV TOV MAAKIOIOV 0TV KATavonon Tov
EVVOIRV IIOD AUTA AVTUIPOCKHIIELOVV.

MeBodoAoyia

H napovoa epyaota eivat peétn meplrtmong Kat agopd ot Odaktikr) napépPaon oty tadn
oo Nnmayeyetov pe my eloayeyn g Kodkoroinong péom tov ScratchJr pe pa oepa
Spactnpot|tev. Ta epeovnTIKA epOTIPATA TG IAPOLOAG HEAETNG, etvat:

o lo gpeovnrikd epwtua: Ilog ocopPalet 1 KATAKION TOV EVIOA®V HETAKIVNONG
«[Tave- Kate/ Aedia- Aplotepd» oto mepiBallov tov Scratch]r omyv katavonon tov
evvolwv «ITave- Kate / AeSia- Apilotepd»;

o 20 gpeovnuxo epotnpa: [1og Stagopomoteital 1) dSradikaocia petakivnong tov madimv
OTO X®PO, OTO IPAYHRATIKO HePPAAAOV Kat 0To Yn@laxo meptPariov tov Scratch]r;

o 3o gpevvnuKO epotpa: [Tog 1) IKavotTd TV Had1HV VA HETAKIVODVTAL TAVO-KAT® /
OeSla-apiotepd oto neptBaANov Tov Scratch]r ermpeddet mv avayvopion KOdKa oTo
eptBariov avto;

2ta TAdiold auTd 1) KAVOTTd TOV HAO®V VA IPOCAVATOAOTODY OtV OKIVI] TOD

Scratch]r petprifnke péom g xatavonong TV mlakwdiov xivnong Ildave-Kdto/Aelia-
Aptotepd tov Scratchjr xat tov eviodev mpoypappatiopov. Ot petaPAntég moov Pordnoav
OV AIAVTOn TOV EPOTPATOV NTav ol Xopwég évvoleg ITave-Kate/AsGia-Apiotepd, o
Babpog emrtoyiag amootoAav oto Scratchjr, o MAOLTOG TWV ATIOOTOA®V KAl 1) AVAYVOPLOT)
M\ak1diev Kat Kodikev. Xy épeova mpav pépog 39 mada (21 ayopia kat 18 xopitowa) 4
et®V Kat 5 etov Tov 3o0v Anpootov Nnmaymyeiov Evoopov ot @sooarovixr). H 6daxtr)
rapepPaon eiye Owapketa Tpetg eBOopadeg pe 38 S10AKTIKEG ®PES, EVR 1] SOUT] THS EPEDVNTIKHG
owbikaciag Sraxpibnke oe tpelg @aocelg (ITivaxkag 1). Ta epyaleia ovMoyrg OGedopévav
OOKIPAOTKAV MAOTIKA Ot YelrToviko Nnjmayayeio.

ITivakag 1. Ot tpeig @pdoetg ¢ mapeppfaong

N
( ) ~

® Aviyvevon YVOOE®V B ®AXH (

, ¢ Anpovpyia
yamy tapméta Adaxtiky mapépfaon KOOIKOV Katd tmv
*1o IIpoKaTapKTiKO TEOT extéNeon
Katavonong v Oopmv anooTtoAov oto
IMave-Kate/ AsSa- ScratchJr
Aplotepa o *ASoloynon SOLVE
OTOV IPAYHATIKO XOPO *ITvoppia IT
*20 MPOKATAPKTIKG TEOT Scratch]r e TeAko Te0T
Katavonong  ovpPorev *EAevbepog Katavonong
IMave-Kate/ AsSa- IEPAPATIONOG EVVOLOV
Aptotepd oo Scratch]r. L °° Scratch]r \ [Taveo-Kawo/Afad- )

* Apx1xo-teoT I'PATH 1\
ITave-Kato/ Aegua-  [5iecste et Ago\oyno

Apiotepa )
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¢ Ot nadaywywkég apyég mov ditnoov 1o Avalvtiko Ipoypappa tov Nnmaymyeiov
(Mawbayoywod Ivotitovto, 2003) xat to Ilpdypappa omovdov vhmayoyeiov -
Exnaibevon xat Awa Bioo Mafnon (LEIL, 2014),

e To mpoypappa ya 1o Scratch]r «AnimatedGenres», 6nog meptypd@etat amno Ttovg
Portelance & Bers (2015) (https://www.scratchjr.org/teach/curricula/animated-
genres) Kat ot Spacmpomteg yia mv dwdaokalia tov Scratch]r, onwg opifoov ot
dnpovpyoti tov ot Sikr) Tovg ddaxtkr) mapépPaon (Bers & Resnick, 2015).

e H avaxalontiky) Oewpia tov Bruner (1964) xat 11 fempia o0 em0Kodopiopod oo
Papert (2000).

¢ Ot odnyieg eloaymyr|g g k@dkormoinong otV tddn g Bers (2017).

Zmv apovoa épevva ypnoponou)dnkay 4 tapméteg pe eykateompévo 1o Scratch]r, évag
otabepog Kt évav popntog DITOAOYIOTHG EVAG IIPOTEKTOPAS, KAPTEG Pe OOPBOAA TV EVVOLHV
IT-K-A-A kot dagopav Aettovpylodv tov Scratchjr, xovxAa kovxAoBéatpov, TovPAdKla
YOpVaotikng, xaptida A4 kat papkadopot ndve ota tyvn (Zxnpa 1).

Zxnpa 1. 1n xat 20 AootoAr)

I'a myv alomotia v amoteeopdtav g napépBaong i poounpika padpoloynong oo
epyaheiov Solvelt tov dnpiovpyav tov Scratch]r, aStoloyr|Onke aro BonBovg g épevvag Tov
Onpovpymv Tov, pe onpavtko Pabpod oopgaviag k=0.68 (Strawhacker et al., 2017). Ot
Amootolég Babpoloyr|Onkav pe 5/ Padun kKhipaxa Likert odpgova pe myv épeova tov Bers,
Flannery, Kazakoff, & Sullivan (2014). ['ia v eyKopOT)Td T1)G IIAPODOAG EPEDVAS, I EOMTEPLKI)
tox0g xabopiotnke péowm g avalvong Kat g Kadwkonoinong tov dedopevev (Yin, 2013 pe
10 oTaToTkoO epyaleto IBM SPSS 23.0 kat to eminedo onpavtikottag mov vwobetr|Onke rjtav
5%, p<0,05). H poopmpixka tov epyaleiov Solvelt Baciotke otov Tpono Pabpoloynong tov
epeovitev Strawhacker, Sullivan, & Bers (2013), Portelance & Bers (2015), Strawhacker & Bers
(2015), Tlanadaxng k.a. (2015b), Sullivan & Bers (2016) omov kdbe oot amdvtnon
Babpotoyeitat pe pndév (0) eve kabe Aabog amndavtnon naipvet v tpr éva (1). H dwa
Babpodynon akoloobribnke yia Adyoog evxprotiag Kat oto 10 kat 20 mpoKATAPKTIKO TEOT,
oV apyr) kat tehikr)] aStoAdynon) katavonong tev evvolav [1-K-A-A.

H agohoynon v kodikev mov dnpovpyrndnkav otig 600 Amootolég éyive pe 5Babpn
xAtpaxa Likert mov yia otatiotikovg Aoyoog petatpdrnke oe 3Babpr), mpokepévoo va propet
va ovykpBel pe ta aMa dedopéva g épevvag ta omoia eiyav dvo Tipés. Ze Kabe armooTtoAr)
epevvOnke: o fabpog emtoyiag g peTaKiviongKat o movtog TaV eviodav. H BabpoAoynon
etvat avaloya pe ) Badbpoloynon tev Bers, Flannery, Kazakoff & Sullivan, (2014). To apywo
Kat TeAKO Teot mov dobnke, Stepedivnoe TV avayveplon Tov evvoley «Iave- Kdto- Aedua -
Aplotepa» Oe pla eova Tov xeplov amd to «Boehm teot 3 Packaov evvowmv ya v
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ITpooyohwn) nAikia» (Ernhart, Spaner, & Jordan, 1977; Boehm, 2013; I'ahakobt) & I'xoton,
2015). Kdabe amavmorn) mpe tig Tipég 0 kat 1 avaloya pe 1o av fjtav owot 1j oxt (Takakootn
& I'kotor, 2015).

AmoteAéopata

Ta amotehéoparta g napovoag epyaociag édeav pia cagéotartn PeATioon g Katavonong
TOV EVVOLRV «AeS1d» KAl «AploTepd» e TOO00TO OtV TEAIKT] ASIOAOYIO1) APKETA avdnpévo
évavtt mg apyung (ITivakag 2 xat 3).

ITivakag 2. Apxiko kat TeAKo Teot

‘Evvoieg Apxiko0 Telkov
TEOT TEOT
IMave 94,9 97,4%
Kato 97,4% 92,3%
AeSua 33,3% 79,5%
Aptotepd 20,5% 61,5%

ITivakag 3. Zw0oTég anmavtioelg apyKon/TEAKOD TeoT

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
Zbvolo Apylkod 39 0 3,0 1,538 ,8840
>0volo Tehikon 39 0 3,0 ,692 ,9502
Valid N (listwise) 39

Kartda my extéleon 1ov db0 AnootoA®v oto meptBdAlov tov Scratch]r yia ) dnpovpyia
OAOKANP®PEVOL KOOIKA OKOITOG Tav va damotolel edv ta maidid KAaTeéKToav TG eVIOAEg
petaxivnong «[lave- Kdto/ As§ia-Aplotepd». Z1o Zyfpa 2 n meoyneia tov oadiov
KATA@PePe Je EMTOXIA VA EKTEAEOEL TNV TP®TH ATIOOTOAT| XP1)OTHOIIOI®VTAG OOOTA T MAaKiOia
kivnong kat Atya povo madid etyav tig meptoodtepeg OLOKOAiEG. X11) dedTEPT] ATTOOTOAT), TTOD
etvat mo oovvletn (Zynpa 3), ot ovoxetiopot arkafoov kadaog o Babpog emttoyiag Oeiyvet OTL
1 m\eloyneia TV DAy eiyxe Kamoteg GvokoAieg. Eppavifetal opmg evag apKetd wKavog
ap1Opog mov Setyvel OTL Ta Katdgepayv pie ehdyloteg 1) kabohov eAAeiyerg.

MAdpns ariveugn

Mepukj sriveugn

Mn enireugn

T T T T
20 30 40 50
Percent

Ixnpa 2. Babpog emtoyiag 11s AmootoArg
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MAfpng sritevgy

Mepiki enitev

Mn eniteugn{5a3%)

I T T T
0 20 40 &0

Percent

Zxnpa 3. Babpog emroyiag 215 AIooToArg

H wavomrta avayvopong kat dnuiovpyiag kodika oto meptpdarlov tov Scratch]r
Bpioketat oe aAAnAeSapmon pe v owot) xprjon te@v makidiov kiviong IT-K-A-A xat avto
olamotwbnke péoa amo my asoloynon Solvelt kat otig Téooeptlg Katyopleg SoKppaotmv.
ZmV IpeU) KAauyopla Td IMeplocoTepd MAdLd AIAVINOAY O®MOTd, ONMS PALVETAL OTOV
IMivaxa 4, aA\d vIPXAV KAt APKETA OO ITOD HDOKOAEDTNKAV.

ITivakag 4. Solvelt-Kamyopia «Atopfwoe to mpoypappa»

Ingpmtnon
Frequency Percent Valid Percent Cumulative Percent
Valid 0 30 76,9 76,9 76,9
1,0 9 23,1 23,1 100,0
Total 39 100,0 100,0

ITivakag 5. Solvelt - Kamyopia «Avtiotpo@n Mnyavikn» Inepotnorn

Frequency Percent Valid Percent Cumulative Percent
Valid 0 24 61,5 61,5 61,5

1,0 15 38,5 38,5 100,0

Total 39 100,0 100,0
Solve it Juvoha ]
Ohe pe Aaon-{2.58%]
Exedov oha pe A [5.13%|

3 MoAAa Aadn [20.51%]
% Apketa Aadn 25.64%]
H Aiya Aadn [30.77%]

Ixedov awaTi amdvTnan [759%]

Tworh awdvinan [769%]

o 0 S
Percent

Ixnpa 4. Zovola Solvelt

Zmv tetapt katnyopia (ivaxag 5) mapatnpeitat 0t ano ) pia mevpd epgaviletat pia
woopr) mAeloyneia oo ékave ehdaytota Adadn xat amo my aAAn DIIAPXOLY APKETA IALOLd IOV
OvokoAeDTIKAV IEPO000TEPO. ['evikd, @atvetat Tt o) dokipacia aSloAdynong pe To epyaeio
Solvelt apketd madid amavioav oOOTA 1] pe eAdx10Teg IAapalelpels, eve 11 TAeloyneia
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avTipeTOIoe SLOKOAlEG arod Aiyeg £mg APKETEG KAl HOVO HIKPOG aplBpog matdimv elyav ta mo
moA\a Aabn) (Zxnpa 4).

Tupmepdopata

Me Paon ta 6edopéva mov oLAAEXONKav yia 10 IP®TO EPELVITIKO EPMTPA PALVETAL TIMG,
otav ta nadid dnpovpynoav Kndikeg pe pikpo aptdpd mMaxkidinyv, ToTe XelplotnKav omotd
11§ evtoleg petaxivnong IT-K-A-A kat Katapepav va PeTaKIvIjoovy To XAPAKTHPd Thg YdrTag
mpog ) owotr] KatevBovorn. Katavonoav onladr tg évvoleg «[lave- Kdate / Aelua-
Aplotepd». 10 onpeio avto vadpyet ovppovia pe ta evprjpata tov Strawhacker et al. (2017)
IOV AVAPEPOLV OTL 0TI H1KI| TOLG EPELVA TA MAOLA EMEAESAV TA OWOTA MAAKIONT, OPLMG APKETA
ta éBalav pe Adbog oe1pd, eneldr) 1) PvI)pn) TOLG CLYKPATODOE PLOVO TO PEPOG TV EVIOADYV TTOD
AVAQEPETAL OTIG EVEPYELEG TIOD EMPETIE VA Yivooy, aAd dvokoAevoviav ot d1daxpion g
petadd tovg oxéong. Ot pabntég mg €pevvag pag oy Ip®t] ATIOOTOAT) IOV I)TAV AIIAL
AvVayveploav otV IAEloWn@ia Tovg Ta omoTd IAAKIOWT Kiv|ong Kat Ta éBalav ot omoTr)
oepd, aA\d ot 6ebTePT) ATIOOTOAT), TIOV £TIPETIE VA KAVODV IIEPLOCOTEPEG KIVI|OELS, PAVIKE OTL
OLOKOAEDLTKAVY KU £T0t £ytvav Adbn o oelpd TOV TAAKioV Kat otov aptfpo tev Prpdrov.
Apa, avtd ta anoteléopata otnpilovy ev pépetl TV apyiki) vmodeor), agood Seiyvoov OTL Ta
ool Katravonoav pev 1o oopPoliopd tev makdiov I1-K-A-A tomobetovrag ta oty
KataAAnAn O¢or), al\d pe éva 0plo OTIg KIVI|OELg KAt 0TV XPHon TV IMAAKISIoV.

210 SedTEPO EPEDVITIKO EPAOTIHA I KATAKT O T®V evvolav [T-K-A-A otov yn@lako xopo
npobmnofétet ) Seaywyr] SpAcTNPOTTOV OTOV MPAYHATIKO XOPO HE TO XEPOHO
avtikelpévev oopgava pe ) Beopia too Papert (2000) alida xat tov Bruner (1964). Evag
peydalog aptdpog Katdgepe va MPooavATOAOTElL 0OOTA OtV OKnvr) Tov Scratch]r xopig v
xprjon katevBovinpleov Aédemv oe avtibeon pe T petaxivnon pe katevov)pieg Aéelg oto
npaypatiko mepiBallov. Ao v dAAn mAevpd OU®G, €vVag ONHAvIKog aplipog matdiov
OLOKOAEDTIKE. ADTO ODPPGOVA HE TA OTAOI AVAYVAPLONG TG AeSLdg Kat AploTeprig IAeDPAS
(Rigal, 1994) onpaivet ot Ppiokovtav oe pia mepiodo petafatiki) oy mpoonddeld Tovg va
KATAVON00LY ALTEG TIG EVVOLES, aPoDd YyDP® OTa 7 TOLg Xpovia apyxi{ovy va Xprotorolody
0®OTA Tovg Opovg AeSla-Aplotepd ovppava Kat pe T eopia tov Piaget (1924). Enopévag,
emPePaioverat ) apywn pag vmobeon ev pépet 011 de Ba oovavtrjoooy SvokoAieg ot SGtaKplon
oV mAakSiov kivong A-A pe myv amnovoid v Kateofovuplav AéSeav A-A kat ordpyet ev
pépetovpgavia pe v épevva g Maki (1979), eneidr) peydlog aptfpog matdiov T Katdgepe.

H tpim epevvnuxa) epatnon €0etle 0Tt péoa amo v adohoynon Solvelt 11 wavotta
avayvepong kat Onpovpylag kodwa oto meptBdAlov tov Scratch]r Ppioketat oe
alMnAeSaptnon pe T oot xpnon tov makidiev kivnong I1-K-A-A. Ta amoteNéopara
EKAVav opatd TO yeyovog OTL ta madid Snpiodpynoav Kal avayvoploav K®OKeG ITov
{@vTaveonav To XaApaKtpd g yatag, aA\d 1o ékavav pe apketd Adbrn (katevbovong, pvipng)
ta onoia avavovtav kdbe popd mov ot doxpaocieg yivovrav mo amatttikes. 'Etot kat mait
emPePaiwverat n emorjpavorn 1oV Strawhacker et al. (2017) oyetd pe tig dvokoAieg va
Bopovvtat mo ovvletong K®OKeG. ADOKOAEDTKAV OTAV LIIPXCAV HEPLOCOTEPEG AIIO OLO
KLVI|OEI§ OTr] O£1pd KAl 1] AIIO0TAOT IOV EIPEME VA OlavbooLy fTav peyaldTepn) ammo Tpia
Pripata oe xabe kivron).

'Ortav Sexivnoe 1) €pebVa, Ol APYLKEG XDPIKEG YVAOOELS VIITIOV KAt IPOVIIII®V Y1d TIG EVVOLeg
IT-K-A-A nmapovotalav eN\etyelg oe 0,TL agopd oTig 000 TeAevtaieg évvoleg, yeEyovog oD
Oeiyvetl OTL Oev TIg elyav aKOPA EVODHUATM®OEL OTO YVMOTIKO TOLG medio. Ztnv TeNIKT| OpGG
adlohoynon petd v oloxArpeor g SOAKTIKAG TIApERPacng PAVIKE Hid CNHAVTIKY
Stagopd: 1) pabnotaxr) epnepia mov Piooav emnpéace oxedOV Ta PLOA Ao Td IAdLd IO
elyav OLOKOAieg Katavonong pe anotéleopda va avtingbovy omotd kat va dtakpivoov to
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Ae€l aro 1o Apotepo. Avtd ta otowyeia emPefaidvooy myv Kopa vrobeon g mapovoag
€peovag mov vIIooPilet OTL, OTAV Ta IAOLA KATAKTHOOVV Tig eVToAEg petakivnong «[1-K-A-
A» oto ScratchJr, 10te Katavooby Kalvtepa avteg Tig évvoteg «I1-K-A-A» oyt povo oto otevo
reptBailov g epappoyrg, alda Kat oto evpvtepo nepiParlov. Enopéveg, 1 exnaidevor)
TIOD EXTNKAV TOOO OTOV IPAYHATIKO XMPO OO0 KAl OTOV YHPIAKO XDPO ermedpace Oetikd otnv
IIPOCEYYLON] AVTOV TV EVVOL®V, TIAPOAEG TG SDOKOAleg TTov avtd ovvavtnoav. ITapopowa
ELPPATA IIAPOLOLAOoTKAV KAt oe dA\eg épevveg (Resnick, 2006; Kazakoff & Bers, 2012;
Strawhacker et al., 2015) otig omnoieg ot pabnolakég epneipieg mov arroKOpoav ot pabnteg
emmpéaoav fetikda g 8eSlotmTeg TOV pabnuatikev kat mg yAoooag. [Tapamprnke ot xata
) Sradwaoia aftodoynong Solvelt, dOtav oopminpavay ) Sedtepn) ep@TON G Katyopiag
«Koxhwoe 1o mhakibio», pmépdevav 1o mhakidio «AApa» pe 1o mhakido «IIave» kat 1o
m\akidio «Xtpo@r) aplotepd» pe o TAakidio «Ztpo@r deSia». Iapopowa eivat ta evprjpara
Kat pe mporyovpeveg épeoveg (Iamaddxng x.d., 2015a; Papadakis, et al., 2016; Portelance et
al.,, 2016 Strawhacker et al., 2017).

H Sweaywnyn g épevvag oto mpaypatiko meptpailov g tadng tov Nnmayoyeiov
Onpodpynoe Kdamotoog mnepopopovs. H éNenpn evpnpdtev epevvev pe mapopolo Oeépa
IIPOKELEVOD Va oLYKPOoOVY pe Ta dedopéva g Iapodoag €PEDVAG ATIOTEAEL EVA ONHAVTIIKO
repopopo mg. Emum\éov, ta amotedéopata avr|g g peetng Oev Popodv va yevikevfoov
(N=39). Qotooo, Ba propovoav va ArmoteAécoLV CNpElo eVOLAPEPOVTOG AAADY EPELVMV 1)
epeovev pe mapopotlo Oépa, ald pe peyalvtepo detypa. Ot mpotdoelg yia peANOVTIKEG
€pevVEG APOPOLY 0TI OlEPELVIOI TOL PONOL TOV VNIMAYDY®V Ot pabnolaxr| dtadikaoia
KATavonong antav IOV EVVOIMV HE TV XPI0N TG TAPOALTAG OtV TASN KAt 1) Iapovod
napepPaon Oa propovoe va yivel oe peyalotepr) KAPAKA, ®OTE VA DIIAPSOVY YEVIKEDOIPA
arote\éopara.

Avagopég

Alimisis, D. (2013). Educational robotics: Open questions and new challenges. Themes in Science and
Technology Education, 6(1), 63-71.

Baddeley, A. (1992). Working memory. Science, 255(5044), 556-559.

Bers, M. U. (2017). Coding as a playground: Programming and computational thinking in the early childhood
classroom. Routledge.

Bers, M. U., & Resnick, M. (2015). The official Scratch]r book: Help your kids learn to code. No Starch Press.

Bers, M. U, Flannery, L., Kazakoff, E. R., & Sullivan, A. (2014). Computational thinking and tinkering:
Exploration of an early childhood robotics curriculum. Computers & Education, 72, 145-157.

Bocconi, S., Chioccariello, A., Dettori, G., Ferrari, A., Engelhardt, K., Kampylis, P., & Punie, Y. (2016).
Developing computational thinking in compulsory education. European Commission, [RC Science for

Policy Report.
Boehm, A. (2013). Assessment to Intervention Using the Boehm Test of Basic Concepts-Third Edition
(Boehm-3). Retrieved January 14, 2018, from

https:/ /images.pearsonclinical.com/images/ Assets/Boehm-3 /Boehm_White_paper_RPT.pdf

Bragg, L. A, Pullen, Y., & Skinner, M. (2010). Geocaching: a worldwide treasure hunt enhancing the
mathematics classroom. In MAV 2010: Proceedings of the 47th Annual Conference of the Mathematical
Association of Victoria (pp. 54-62). Mathematical Association of Victoria.

Bruner, J. S. (1964). The course of cognitive growth. American psychologist, 19(1), 1.

Ernhart, C. B., Spaner, S. D., & Jordan, T. E. (1977). Validity of selected preschool screening tests.
Contemporary Educational Psychology, 2(1), 78-89.

Flannery, L. P., & Bers, M. U. (2013). Let’s Dance the “Robot Hokey-Pokey!”: Children’s Programming
Approaches and Achievement throughout Early Cognitive Development. Journal of Research on
Technology in Education, 46(1), 81-101.



546 6° NMaveAAfvio Emotnuovikd Tuvidplo

Flannery, L. P., Silverman, B., Kazakoff, E. R., Bers, M. U., Bont4, P., & Resnick, M. (2013). Designing
Scratch]r: Support for early childhood learning through computer programming. In Proceedings of the
12th International Conference on Interaction Design and Children (pp. 1-10). ACM.

Google for Education (2015). Should My Kid Learn to Code? Retrieved January 29, 2018, from
http:/ / googleforeducation.blogspot.gr/2015/07 /should-my-kid-learn-to-code.html

Jung, S. E., & Won, E. S. (2018). Systematic Review of Research Trends in Robotics Education for Young
Children. Sustainability, 10(4), 905.

Kazakoff, E. R. (2014). Cats in Space, Pigs that Race: Does self-regulation play a role when kindergartners learn
to code? (Doctoral dissertation, Harvard University).

Kazakoff, E., & Bers, M. (2012). Programming in a robotics context in the kindergarten classroom: The
impact on sequencing skills. Journal of Educational Multimedia and Hypermedia, 21(4), 371-391.

Leidl, K. D., Bers, M. U., & Mihm, C. (2017). Programming with ScratchJr: a review of the first year of user
analytics. Siu-cheung KONG The Education University of Hong Kong, Hong Kong, 116.

Maki, R. H. (1979). Right-left and up-down are equally discriminable in the absence of directional words.
Bulletin of the Psychonomic Society, 14(3), 181-184.

Papadakis, S., Kalogiannakis, M., & Zaranis, N. (2016). Developing fundamental programming concepts
and computational thinking with Scratch]r in preschool education: a case study. International Journal
of Mobile Learning and Organisation, 10(3), 187-202.

Papert, S. (1980). Mindstorms: Children, computers, and powerful ideas. Basic Books.

Papert, S. (2000). What's the big idea? Toward a pedagogy of idea power. IBM Systems Journal, 39(3-4),
720-729.

Piaget, J. (1924). Judgement and Reasoning of the Child. Retrieved September 23, 2018, from
https:/ /archive.org/details/judgmentandreaso007972mbp

Portelance, D. J., & Bers, M. U. (2015). Code and Tell: Assessing young children's learning of
computational thinking using peer video interviews with Scratch]r. In Proceedings of the 14th
International Conference on Interaction Design and Children (IDC '15). ACM, Boston, MA, USA.

Portelance, D. J., Strawhacker, A. L., & Bers, M. U. (2016). Constructing the ScratchJr programming
language in the early childhood classroom. International Journal of Technology and Design Education,
26(4), 489-504.

Resnick, M. (2006). Computer as Paintbrush: Technology, Play, and the Creative Society. In Singer, D.,
Golikoff, R., and Hirsh-Pasek, K. (eds.), Play = Learning: How play motivates and enhances children's cognitive
and social-emotional growth (pp. 192-208). Oxford University Press.

Resnick, M., Maloney, J., Monroy- Hernandez, A., Rusk, N., Eastmond, E., Brennan, K., & Kafai, Y. (2009).
Scratch: programming for all. Communications of the ACM, 52 (11), 60-67.

Rigal, R. (1994). Right-left orientation: Development of correct use of right and left terms. Perceptual and
motor skills, 79(3), 1259-1278.

Strawhacker A., Portelance D., Bers M. (Forthcoming). What They Learn When They Learn Coding: A
Study using the Scratchjr Solve It programming assessment for young children. DevTech Research
Group, Eliot-Pearson Department of Child Study and Human Development, Tufts University,
Medford, MA 02155. Retrieved August 17, 2018, from
https:/ /www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0a
hUKEwjm3Ize4P7V AhVHDx0KHa22D2YQFggyMAIl&url=http %3 A %2F % 2Fcadrek12.org%2Fsites %
2Fdefault%2Ffiles % 2FScratch]r%2520Solve %25201ts %2520Submission.docx&usg=AFQjCNEmsrzQ8-
AXbUFytKuvDNFYaYWIXQ

Strawhacker, A., & Bers, M. U. (2015). I want my robot to look for food: Comparing Kindergartner’s
programming comprehension using tangible, graphic, and hybrid user interfaces. International Journal
of Technology and Design Education, 25(3), 293-319.

Strawhacker, A., Lee, M., & Bers, M. U. (2017). Teaching tools, teachers” rules: exploring the impact of
teaching styles on young children’s programming knowledge in Scratchjr. International Journal of
Technology and Design Education, 1-30.

Strawhacker, A., Lee, M., Caine, C, & Bers, M. (2015). ScratchJr Demo: A coding language for
Kindergarten. In Proceedings of the 14th International Conference on Interaction Design and Children (pp.
414-417). ACM.



‘Evta&n kat Xpnon twv TNE otnv Ekmadeutikn Aladikacia 547

Strawhacker, A., Sullivan, A., & Bers, M. U. (2013). TUI, GUI, HUI: is a bimodal interface truly worth the
sum of its parts?. In Proceedings of the 12th International Conference on Interaction Design and Children
(pp. 309-312). ACM.

Sullivan, A., & Bers, M. U. (2016). Girls, Boys, and Bots: Gender Differences in Young Children’s
Performance on Robotics and Programming Tasks. Journal of Information Technology Education:
Innovations in Practice, 15, 145-165.

Yin, R. K. (2013). Validity and generalization in future case study evaluations. Evaluation, 19(3), 321-332.

TF'ahakovt, M., & I'koton), A. (2015). Egappoyr) oo Boehm Test of Basic Concepts-Preschool version oe
radia mpooxoAkr)g nAikiag. Mia amomnelpa oOYKPLonNg AVAPES OTA TOIK®G AVAIITLOoOPEVA Iatdid
kat ota nadd pe Statapayég avtiotkov gdopatog (Doctoral dissertation).

IEIT (2014). Ipéypaupa Zmovdwv Nymayoyeiov, Abnva: «NEO XXOAEIO (Zyoleio 21ov aiova) - Néo
Ipoypappa Zrovdov» pe kadiko OITZ: 295450. Avabewpnpévn Exdoon.

Koxkoon, A., MwopAr), A., Aapidag, K., & Kopng, B. (2014). MeAét TV avandapactaoe®v nadiov
IIPOOYONIKIG KAt IP®TNG OXOALKI)G NATKIAG yid évvoleg Katevduvong Kat IPooavatoAopon péoa amo
myv xpnon tov mnpoypapparti{opevoo maixvidiod Bee-bot. Zto Avaotacwadng IT., Zapavng N.,
Owovopidng B., & Kaloyiavvaxkng M. (emp.), Ipaktika 7 Iaveldnvioo Xovvedpiov «Awdaxtiky Tng
IIAnpogopikrig» (00. 211-217). PéBopvo.

Hawayoywo Ivotitovto (2003). Awmbepariko Eviaio IThaiowo Ipoypappdrev Zmovdev. ABrva: Ymovpyeio
EBvkr)g ITawdeiag kat @pnokevpdtov.

HNanadaxng, 2., Kahoyiavvakng, M., & Zapavng, N. (2015a). To Scratch]r wg Epyaleio yia ) Awdaokalia
Baowaov ITpoypappatiotikov Evvoiov oty Ipooxohkr) Exnaidevon. 4o aveAdvio Zovédpio «Evrady
tov TIIE otnv Exmaidevtixn Aadikaoia» g ENnvikng Emotmpovikng Eveong TITE oty Exnaidevon
(ETIIE), Aptototéleto [Tavemotrpio Ocooalovikng & [Tavemotjpto Makedoviag. @ecoalovikr.

Manadaxng, Xt., Kahoywavvaxng, M., & Zapavng, N. (2015b). H copfoAr) tov meptpdiovtog Scratch]r
OV avdIrtodn g DIIOAOYIOTIKIG OKEWNG otV IPooxolikn| eknaidevorn). [Ipaxktxda Epyactov 7ov
IaveN\nvioo Zovedpioo «H mAnpopopixny oty exmaidevony (CIE 2015)», Iavemotpo ITepaid,
IMepatag, 9-11 OxtePpiov 2015.

TCexaxn, M. (1998). Mabnuatixég Spaotnpiotyteg y1a v Ipoayoliky nhixia. ABrjva: Gutenberg.



