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AIOAKTIKA - YVWOTIKA avaAucn mepIBAAAGVTwY
TPOYPAHHATIGHOU TIPOOXOAIKNG Kl TPWTNG GXOAIKAG
nAlKiag

BaciAng Kopng
komis@upatras.gr
TuRpa Emotnuwy tg Ekmaideuong kat Tng Aywyng otny MpooxoAikn HAia, Mavemotripio
Matpwv

NepiAnyn

To apbpo emyerpet pra GOAKTIKI) - YVOOTIKI) avAaAvor nepPalNOvVI®V IPOYPARRATIOHOD IPOCXOAIKIG
KAl PTG OXOAKG nAkiag. Apyikd mapovotdetat 1 ev yével mpoPAnpartikn ywa m 6éon tev
nePIPAAAOVIOV aLTOV 0NV EKIAIdELON TOV PIKPOV A0V, 0T COVEXEW avamtdooeTal éva mhaioto
O10aKTIKIG KAl YVOOTIKIG aVAaADorg TV §10 KOPIOV KATNYOPI®OV Yid 1) pabnon Tov Ipoypappatiopod
KAt TV avAartodn TG DIOAOYIOTIKIG OKEWNG (POPIOTIKI) KOl OITIKOG MPOYPAHHATIONOG) Kat TENOG
avalvovtatl yveotd meptBaAAovta POPIOTIKYG KAl OIITIKOD IPOYPAPHATICHOD.

AE€EIg KAEIOIA: eKNAOEVTIKI] POHPIOTIKY), OMTIKO MEPIBAAOV HPOYPAPPATIONOD, YVMOOTIKI] Kat
OO aKTIKI) AVAADOL), IPOOXOAIKI| EKIICiOEDOT), DIIOAOYIOTIKI] OKEWN

Elcaywyn

Ot ovyypoveg mpooeyyloelg OTa IPOYPARHATA OIIODOMV IPOCXOAIKIG KAl IPMTNG OXOAIKI|G
n\ikiag avtlapPdavoviar mAEoV TI§ WPNPLAKEG TEXVOAOYIEG TOOO ®G AVTIKEIHEVO VEDV
YPAPHATIOP®V (YVOPIHLA HE TIG TEXVOAOYieg, ONpIODPYIKT) EKPPAOT] PEO® TV TEXVONOYIDYV,
Katavonon g 8¢ong Tovg otV KOwevida KAt ToV IOAMTIOH0), 000 KAl MG YVOOTIKO epyaleio
e eyKdpoleg xproelg (emkowovia, oovepyaoia, Oiepedvnon, MEPAPATIONOG Kdt
avaxkda\oyr, emioor TpoPARATog, avarrtud SHIOVPYIKOTTAG, KPITIKY] OKEWT)) O OAA Ta
YVROTIKA avtikeipeva. O Yyneuakog ypappartiopog ovviotd IAEOV eyyevég THNHA TV
HIPOYPAPPAT®OV OMovd®V amd Ta Hpata otddia tov oxoleiov. Mdhota, pe pa evpeia
TIPOOEYY10T), O YPAPHPATIONOG aUTOG ONOKAPMVETAL OTAV EVIACOEL OTNV IPOPANHATIKY) TOD
OxL pOvOo 0eSloTTEG KATAvONOoNg KAt XPHong TV WPnelakev epydieiov ald xat Ty
avdamntodn g aAyoplOpikrg OKEWG Kat g IPOYPAPHATIOTIKIG KAVOTHTAG ITOL AIIOTEAODY
Baoikég ovvioTmoeg TG LIIOAOYLOTIKIG okéwng (Wing, 2006). H mpoogartn épeova avagépet
OTL 0TO TAAIOLO TG IIPOCXOAIKIG EKIIAIOEDONG 1] DIIOAOYLOTIKI] OKEWI] MITOPEL VA AMIOTENEDEL
KTHPO TOV IaO10V KAl a@opd KAatd KOP1o AOYo TV avamntodt alyoptOpikrg tkavotntag Kat
mg yveong Pacikev apxov npoypappatiopod (Manches & Plowman, 2015; MiotpAr), 2015).
H évvola oo yn@uakod ypappatiopod ovvenaog dev epmepikAeiel anmag m yvopipia tov
pabntev pe Tig Texvoloyieg aANd agopd Kupieng TV avdamtodl) avotitev Snpovpylag Kat
EK@PAONG He TIG TeEXVOAOYIEG ALTEG, Ol OIOleg AIMOTEAOLV £yYeEVEG PEPOG TOL KOOHODL HEod
otov omoio avartoocovtat ta nadid. H dnpovpyila xat 1) ékgpaor) Be@povviat ikavotnteg
oynAod emuédov Kat oovOobdlovv XPoElS YNPUIK®OV EPYANEI®V TMAPAYDYNS Kt
HETACXNPLATIOROD YPNPLAKOD DAKOD (KEIPEV, ELKOVEG, 1)XOVG KAIL) KAl XPLIOELg TEXVONOYLDV
eAEyxoL Kal alyoplOpikr|g mPooLyylong, ON®G 1] POHIIOTIKY KAl O IPOypAappatiopog. To
apov apbpo aoyoleitat pe ta Wynelaxkd meptBAAAovIa oL AQopodV HIKPEG NALKieg Kat
HIIOPOVLY VA €DVOI)COLV TNV IKAVOTNTA TG DIIOAOYIOTIKIG OKEWTG 1€ T1) XP1)O1) TEXVOAOYIDV

T. A. MikpomouAag, A. Towdpa, M. XaAkn (emy.), Mpaktikd 8% MaveAAnviou Zuvedpiou «Aidaxtikr tng MAnpogopiknc», lwavviva: ETTE.
23-25 ZemtepBpiou 2016. ISSN 2529-0908, ISBN 978-960-88359-9-3.
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eENEYYOL KAl aUTOPAT®V  (EKIAOELTIKI] POPIOTIKI]) KAl OOTIK®V  IePBAANOVI®V
IPOYPAPHATIONOD.

Texvoloyia EA£yXouU Kal pOUTOTIKN 0TNV MPOCGXOAIKA €KTAidguon

Ot texvoloyleg eNéyxovp KAt elOKOTEPA Ol EPAPHOYEG POPIOTIKYG Kabdg Kat o
IIPOYPAPHUATIONOG AUTOPAT®V KAl DIIOAOYLOT®V ODVIOTODV £va KATAAANAO eKIIadenTIKO
m\aiotlo péoa oto oroio eivat Suvatov va avamtoyfodv oynAood emuIEdov IKAVOTHTES, OIMG
1 emthoon TpoPANRatog, 1 KPUTiK okéyr), 11 akyopdpikr) mpooeyyton K.a. H nodaymyikn
IIPOOEYY0N] IOV akoAovOeital otV MmePUIT®Or TOV TeXVOAOyl®mv eAéyxov otnpiletal otV
avarmtodn KAt my Hepypa@r] TEXVIK®OV KATAOTAoe®V IMmov Paocilovial oe ototyelmdelg
YA®OOEG eVIOA®Y, Ol omoieg oxeTiCovial pe T Xpron armev (LY. XEPloTPld) 1) Kot o
ovvletwv (my. mpoypappatilopeva popmot) ovokevav. H epgdvion avamrodiaxa
KAatadAnNA®v pounotik®v ovokev®v (m.x. BeeBot 1) Thymio) xabmg xat ontikev yA®ooov
IPOYPAHHATIONOD IIPOOAPHOCHEVOV OTlg 1KAVOTTeg TV mnadwv (my. Scratch]r)
eyypa@etat oe oty v mpoortik. Me v évtaln tov popnot oto Ipoypappa oIovd®y ot
pabntég ewoayovtatr oty texvoloyia eléyxovo kat mpooeyyifoov Paoikég €vvoleg
IPOYPAPHUATIONOD. XTI OLVEXELWD, KAVOVTAG XPIon MIPOYPAHHATIOHNOD €0AayovIal Og IIo
ovvbeteg évvoleg Kat mpooeyyifovv v alyoptOpikr) mpooéyylon g Bacikod cLOTATIKO NG
DIIOAOYIOTIKIG OKEWTG.

Ta mepiBAAAOVTA EKMAIGEUTIKNG POUTOTIKNG

H mpooéyyton g eKIatdevTIKIg POPITIOTIKIG IpoépyeTat amnevbeiag amo ) Bewpia g Logo
KAl KAvel Xpron KAatdAANA@V HIKPOKOOP®V (KATAOKEDN ] XEPIOHOG ALTORAT®V OH®G 1)
«xeAwva» edd@ovg), ol omoiot XPHOoWomolovvIal péoa ot Oudagopeg MAOAYDYIKES
KATAOTACELS 1€ ONPacia Kot VOnpd yld Tovg padntég.

ITivakag 1. Popmotika nepipailovra npooyoMking Kat mpotng oxoAkng nAikiag

Popmotikn Xookeor) ‘Evvoieg Ixavotteg HAwia
Bee-Bot / BlueBot AxolovBia, xivnor), akyopiBpog AXyopBpikr), amtikog 4+
npoypappatiopdg

Probot AxolovBia, xivnorn), enavanyn, AXyopBpikr), amtikog 6+
alyopidpog, dradikaotia IIPOYPAPHATIONOG

Thymio Axolovbia, kxivnor), xkataotaon, AXyopBpikr), amtikog 6+
PNXOVT) IIENEPACPEVTG IIPOYPAPHATIONOG, DIIOAOYIOTIKI)
Katdotaong, aodntrpeg, yeyovota  okéyr), pabnpatikr) OK&yn

Cubelets AwobOntr)peg, kivnor), eicodot - AXyopBpikr), amtikog 5+
£godot, evépyeteg, maparAnAiopog IIPOYPAPHATIONOG, KATAOKEDL

Kibo AxolovBia, xivnorn), enavanyn, ATTIKOG IIPOYPAPPATIOROS, 4+
em\oyry, aiodntrpeg, akyopiBpog DIIOAOY1OTIKI] OKEWT), KATAOKEDT)

LEGO® WeDo™ Axolovbia, emavanyn, emoyr), YIIOAOY1OTIKI) OKEYT), 7+
awobnupeg, potép IIPOYPAPHATIONOE, KATAOKEDL

E161kotepa, ot madaymyikol oTtdyot g POHIOTIKIG pIopovV va diatpedody oe Svo Paocikeg
KATYopieg: TO XEPIOPO KAl TV KATAOKeLY] popmot. H exmaidevtiki) popmotiky) oty
IIPOOYOALKI] ay®y1] Aopd KUPLMG XEIPLOpo Kat Oxt KATAOKELI] KAl OLVIOTA eVAAAAKTIKO
TPOIO eKPABOoNg TOL IPOYPARHIATIOHOL (e Epaoct) oty alyoplfpiky) oKeWn) HEoA amo To
Ipiopa TG avdamtodng Kat opyavmong TG OKEWNS HEow® MPOPAeyng yla T petakivion
AVTIKEPEVOV péoa oto Xopo. Ta popmot emtpénovy, petaip alav, v eSepedbvnon Tov



AGAKTIKNA - YVWOTIKA avaAuon TepBAAAOVTIWY Tpoypappatiopol 9

XOPOL «dId AIooTAoH» X®PIg mapeépPaocn Tov oopatog, v akpiPry kat Aoyikr yAoooa
EVIONDV €06 prag Kedwkoroinong, v mpofAeyn tov mpdleav Kat v alyopldpikn
owkodopnor) g Avor.

Avo eivat ot kbpleg Katnyopieg mePPAAAOVI®OV eKITAIOEVTIKIG POPITOTIKIG IIPOOYOALKIG KAl
npotg oxolkng nAikiag (ITivaxag 1): mep1PAAAovia KATACKEDAOTIKIG POUIIOTIKIG TOIIOD
Lego-Logo (m.x. Kibo xat LEGO® WeDo™) kat nmpoypappati{opeva popmnot tomov Logo
(.. Bee-Bot xat Pro-Bot).

Kataokevaotikn poumoTtikn

‘Eva mepipalov tomov Lego-Logo, oto omoio Tto pOoumot KATAOKELACETAl oo OOpiKd
otolyela Tomov Lego, amotelei TO IO XAPAKTNPLOTIKO MAPAOElYpd EKIIALOEDTIKIG
POHIIOTIKI|G APOL OLVOLACEL TOCO TO KATAOKEDAOTIKO 000 KAl TO IPOYPAHHATIOTIKO THIHL
g mpoogyyong. To mepiPallov ooviotd éva pikpOKoopo, o omolog amoteAeitat amod
poowkég draovvdéoelg Kat pra ovpBoAkr) YA@ood eAéyyov Kt eImTPENnel T HeAETn) KAl T
dnpovpyia apbfpwt®v popnoT katepbovouevey amd dIOAOYLOTH). ANpEIOLPYOLVIAL COVEIIRG
KATAOKEDEG TIOD IIEPLEXOLY KIVITPd, O OIT0l0g Aettovpyet eite péowm e101kn)g diaodvoeong pe
Tov vrmoAoyiotr, onwg oto meptpalov LEGO® WeDo™, eite avtovopa, onmg oto Kibo 1) to
Cubelets. Ot Kiv1joelg T@V KATAOKED®V yivovTdl eite pe dpeco TPomo (e XeploTrplo), eite
Ao MPOYPAPPATA IOV 0 XProtng Onptovpyet pe 1) Por|feta Aoytopwoo. Ta popnodt pmopet
va etvat epodiaopéva pe atodntripeg Kat va armootéANovV pnvopata otov vroAoytotr). H
KATAOKEDAOTIKI] POHIIOTIKI) HAPEXEL EVA MAALIO0 £10AY@YIG O £VVOLEG MOKIA®Y YVOOTIKGOV
TIEPOX®V, OIMG (PLOLKEG EMOTNPEG, TeEXVOAOyla, HNYavikr xat pabnpatika (Science,
Technology, Engineering, Mathematics).

Mpoypappati{opeva pounot

Ta npoypappatifopeva popmot Torov Logo elvat mpoxataokevacpéva popnot darrédov, ta
omoia mpoypappatifovial amo Tov XpHot Y va eKTeEAEoOLV KAIOold Kivion OTov X®Po
(Misirli & Komis, 2014). O yprjotng oxedialet kat kabopilet T0 OOVONO TOV EVIOAGV IIOL
€l0AYOVTAl OTO POHMHOT, KATA IePLoTAOT), XPNOLHOIOIOVTIAS TIG EVIOAEG HLag YA®OOAS, 1)
omoia amotelel vIIOOOVOAO T1g YA®OOoag mpoypappatiopod Logo. Ilpokettat yia €roypa
popmot mov dabétoov amAr Olem@aveld pe MANKTIPC, TA OMNOid AVAIIdPLOTOLV PACLKES
evtolég g Logo xat emtpénoovy arrtikod mpoypappatiopd (tangible programming), yeyovog
oo KabioTd T XPr|on Tog EBKOAN AKOPA KAt Ao matdid mpooyoAikng nhikiag. Avo eivat ot
KUOPLEG KATNYOPieg IPOYPAPPATIOPEVOV POUIIOT TIPOOXOAKNG nAikiag: a) tomov Logo pe
Tpia TovAdywotov pounot: BeeBot, BlueBot (pete§élin too BeeBot pe mpoolnkn tov
IIPOYPARHATIONO PE0® POoPNTLG ovokevr|g) Kat Probot xat B) pia e1dkr| opdada popnot (mw.y.
Thymio xat Cubelets),  omoia adtonotet Tig Svvatotnteg aobntpev (aviyvevon kivnong,
AIIOOTACTG, €VIAONG 1)XOV, KAIL) yld IPAYHATOION0l) EVEPYELDV OTOV XMPO. Xe TEXVIKO
ermnedo AetTovPyoLV KuPImG LEOW AITIKOD IPOYPAPHIATIONOD VM 08 eVVOLOAOYKO errirmedo,
N TIp®Tn Katnyopia akolovlel Tig apyég Tov dopnpévon MPOyPAPpPATIONod Kat 1) dedtepn
KAt yopida Tov IPOYPAPHRATIORoD Xelptopoo yeyovotmv. Ta mo dtadedopéva popnot etvat
1o BeeBot xat to Thymio.

To Bee-Bot evoapkaver ) yehova Logo pe popern pélocag eve Paociletat oe apyég
npoypappatiopod mg Logo yia tov éAeyyo tov poprot damédov. Ta madid prmopoovy £tot
va mpoypappatiooov obvbeteg dtadpopég oto Odmedo yla va emMADOODY AVOIKTOD TOIIOL
npoPArpata (MiotpAr), 2015). O mpoypappdtiopog TV KIVI)0e®@V yivetal amod éva oOVOAO
IANKTP®V OTO IAV® P0G ToL poprot. To Bee-Bot emtpénet 1) xprion PACIKGOV eVIOA®V T
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Logo xat edwd ) dopry g akohovbiag. To ProBot, pe poper) avtokivritov, dabétet mrpeg
apfunTikd TAnktpoAoyto, vrmootnpiet Tig dopég akolovbiag kat emavalnyng (Repeat),
onpovpyla Sradikaowwv (procedures) kat peom atodntpa agrg propet va vAomouw|oet 1)
oopr] eAéyyov. To Thymio ewodyet pla véa HIPOYyPAPPATIOTIKE] IIPOOEYYLOL), LTI TOL
TIPOYPAPHUATIOROD Xe1P1opod yeyovotmy (event driven programming). To popnot eivat mmpo-
IIPOYPARHATIONEVO He €81 DaAPOPETIKEG OLUIEPLPOPEG: axoAoLOeL eva avTikeipevo, Olepeova
TO X®PO AIOPELYOVTAG EUMOOLA, AVIYVEDEL KTOIHATA Kat v Katevdovor) g Bapotntag,
evromiCel mioTeg Kal XPOHUATIKEG dAPOPEG, DIIAKODEL O YEIPIOTLPLA, AKOVEL KAl dlakpivel
fixovs. Emiong, péom piag onTikrg yYA\@oodg pe XapaKTPloTKd IPOYyPAPHATIONoD XELPIOHOoD
YEYOVOT®V, O IIPOYPAPHATIOTHS opyavavel ovppavta (events) xat dpdoelg (actions), opiet
onAadn) Tt Ba yivel otav Aafet xopa éva yeyovog. Kade {evyog «oopfdv - 6pdor)», opilet pia
petapaot) amo pa Katdotaot) Tod popmnoT oe pid dAAn Kat pag fondd €tot va elodyoovpe pia
IO\ 10xVp1) évvola ¢ ITAnpo@opkg, avtr) IOV pnYaveVv Menepaopévng KaTtaotaong.

AIGAKTIKEG KAl YVWOTIKEG TPOEKTACELG EKTMAIGEUTIKNG POUTIOTIKIG

Ta mep1PAAAOVIA KATAOKEDAOTIKI|G POUIIOTIKIG IIAPEXOLY £va IEPPANNOV el0ay®yng o€
évvoleg amd MOKiNeG YVOOTIKEG IEPLOXES OM®G Kivnor, atodntipeg ewoodov 11 e§odov
AN POPOPILAG, PIYAVIKL] KATAOKEDL], ALTORATIONOG, DAomoinor akyopibpmv kAm. Eva tétoto
eptPAMovV eovoel TV avdamtodn PETAYVOOTIKIG IKAVOTNTAS, KATA TV omoila ta mawdia
avaotoyalovtal oxeTikd pe Tig dradikaoieg okéwng mov éxoov axkolovdroet, BeAtidverat 1)
wKavotnta enilvong mpoPAjAaTog Kat IPOAYETAl I IKAVOTTA XMPIKOD IPOCAVATONOHOD
Kat 1 evawobnromoinon Te®V mAwd®V oy Kivnorn, ota OXHpATad KAt OTl§ YoVie.
Emupoo0eta, dedopévoo ot dabétovy pia yAwood HIPOYyPAapHATIOHOD, HAPEXOLY OTOVG
pabntég éva xatalnlo meptBalov eloaymyng oe évvoleg alyoptOpiKg KAt DIIOAOYIOTIKIG
OKEWIG.

ANMTIKOG ~ mpoypauuaticuog/  ONTIKOG  MPOypPauuatiouog  Kai  OOUEG
npoypauuaticuou

To Baoikd xapaxtploTiko OA@V T®V POUIOTIK®V ODOTNHATOV IO avalbovtdatl oto dapdpo
avto, ektog and to LEGO® WeDo™, tov omoiov 0 HPOyPAppATiopog yivetal péon
omoloyiotr), etvat 1 Aettovpyila péow (1) Kat péom) amtikod npoypappatiopov. To Beebot
AetTovpyel HOVO He amTikO IMPOypPAppatiopo, to Bluebot xat to Probot Baociovrat otov
AITIKO MPOYPAHHPATIONd EV® HPIIOPOLY VA MPOYPAPHATIOTodY Kat ynelakd, to Thymio
npoypappartifetat péo® Aoyopikod (yAwooa VPL/Aseba) ala ot Paocwég too
Aettovpylieg Aettovpyel anmtikd kA O amtikog IPOYPAPHATIONog Xapaxktnpiletal amo
QUOIKI] / AITIKY) OX€0T) TOL MPOYPAPPATIOTE| [E TO POPIOT, PE ONEG TIG YVOOTIKEG OLAOTAOELG
IOV 1] OX£01) aVTI) EUIEPLEXEL OTO emiredo G IPooyxoAkg exraidevorng (Bers & Horn, 2009).
IMapdaMAnAa, 6Aeg ot YA®OOEG IPOYPAPHATIOHOD MOL CLVOOELOLY TA MPOYPApHATI(OpEVA
POUIOT aKkoAovBOVY To TAPAdELYPIA TOL OMTIKOD IPOYPAPIATIONOD, ITOL EMITPENEL OTO IAtdl
m Onplovpyla IMPOYPAPPAT®V HEOAd AIO TOV EIKOVIKO XEIPOPO TIPOYPAPPATIOTIKOV
otoyeiv. OAa ta popmot vrootnpifoov ) dopry g akolovbiag (sequence). Aedopévoo oTt
1] POI| TOL TPOYPAPPATOG AVAIIAPIOTATAL EKOVIKA, 1] OLYYPAPI] aAAd Kat 1) Katavonorn /
O00pbwon T®V mpoypappdiev eivat oxetikd evkoln Owadikaoia. Kdamowa mepiPailovia,
onwg to Probot, vmoowpifovv kat v emavainmuikyy dopr] (repeat) eved dM\a, péowm
atofnt)p®v, HIIOPOLY VA IPOCOPOIMOOVY dojiég eAéyyov. To mpoypappatiotiko meptPariov
too LEGO® WeDo™ etvat mo obvOeto agod eKTog Tov PAoIK®V SOp®V IpoypappdTiopond
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EIMTPEIEL TOV XEPIORO KIVNTPA KAl aiofnirpodv IIOL HETATPEIODY TO POPIOT O éva
IOAAIA®V XPIOE®V ADTOPATO.

Alebntipeg / eicodol - £€§odol

Ot a1o0ntr)peg, oL aviyvedoLY PLOLKA PeYEdn Kat Iapdyovy darro avtd petprjotpeg e5odoug,
arotedoby pia amd Tig KOpleg Aettovpyleg tov mpoypappatifopevov popmot. Eivat to
Baowko otoixeio mov Stakpivel Pia POPIIOTIKY) OLOKELY) IO &va oLVNOeg DIIOAOYIOTIKO
ovotpa. EEaA\\ov, ot atobntpeg evonpovv oto meptPaiiov Tov Natdlov Kat COVIOTOLY yld
avta pépog NG Kabnpeptvottdg Toug, OImg atodntrpeg Kivnong, eTOG, a@r|g, ArIooTaorg,
1X0OL KAIL Xe Kdmota ovotrpata, oneg to Thymio, ot aiofntuipeg amotehody 1o KOPLO 11€00
emKOWOViag pe 1o pourot dedopevon 0Tt AapfBavoov e1o000vg / mAnpo@opieg armod Tovg
Xpnoteg 1) 1o mEPIPANNOV KAl TIG HETATPEIIOVY O EVEPYELEG TIG POUIIOTIKI)G ODOKEDLNG. 2&
aMa popmotikd ovotnpatda, oneg ta LEGO® WeDo™, ot atofntr)peg amoteAody mpoceta
eaptparta, Ta onoia emekteivovv to medio SPAong 1) EVEPYEL®V TI)G POPIIOTIKI|G ODOKEDIG.
H xatavonorn too polov, g Aettovpylag kat tov podpiceav Pacikeov aodnt)pev yua tov
XEWPOPO avTOPAT®V amoteNel MALOV péPOg TNG EYKOKALAG YV®OONG TIOL IIPEMEl vV
AIIOKTH)0OLV Ol PAabnTég, Katl 0To MAAiolo avto, CHHIAVTIKOG elval 0 pONOG TG eKIALOEDTIKIG
POHUIIOTIKL|G.

MnxavoAoyIKr KatacKeun - Kivntipag / Kivnon

O Xelplopog eVOg POUIIOT EMTPEIEL TIV AVAADOT TG KIVNoNg ITOL KAVEL 0 OTOV YOPO Kdt
TOV XPOVO KAt TOL OLYXPOVIOHOD T®V eMPEPOLS Kivrjoewv. Ta popnot ewodyoovv €10t v
évvola G AOYIKNG TOL XEWPLOHOD yld TNV EKOANP®OI €VOG £PYOD 1) TNV EMITEDSN) €VOg
otoyov. Kataokeodlovtag éva popnot, npooeyyifoope ta NpoPAfjpata g petadoong Kat
TOD PETACKNPATIOROD TOV Kivijoewv. To madi avamapdyet £tot éva SOOHEVO PIAVIOHO 1)
avaxkdaAvIrtel évav aAlo yla va mpaypdarorotrjoet pia dedopévn kivnorn. Avaloya pe tov
oo tov pounodt, 1o madi To xelpiletral 1) oav pia PAPOVETA KAl AIOKPLOTAANGVEL O
IIPOPOPIKO AOYO Tig PAdelg Tov (yelpokivitn xpron) 1 To Katevfovvet Ao anootaon e 1)
Borjfeta evog xeprompiov (OTNV MePIITOON ALT] MPOKELTAL YA AVANOYIKO YEIPLOHO) T
HIPOYPARHATICEL TIG KIVI|OELG TOV OTO MANKTPOAOYLO £VOG DIIOAOYLOTH) 1) amevbeiag oe avtod
(Tpoxettat yia AoyKO XeLPIOPO pE TNV XP1)01) Pl KOOTKOIOUPEVTS YADOOG).

Ta mepiBAAAovTa ONTIKOU TPOYPAUHUATICHOU

H pdbnon too mpoypappatiopod Kat yeviKOTEPd 1) avdamtoudl) g DIIOAOYIOTIKI)G OKEWIG
evidooetal mAEOV OTa Hpoypappata omovdmv 1dn amd TV IPooxXoAKI) ekmaidevor)
(Manches & Plowman, 2015).

H e§eNiln avtr) ogetletat agevog oTig yevVIKOTEPEG IIPOOEYYIOELG TIOL APopovV T 0éon Tav
YNPLAKOV TEXVONOYIOV oty eKmatdevtikr] dadwkaocia xatr agetépov oty eGENln tov
OlEM@Avel®V  XPIONG TOV DLIOAOYIOTIKOV ovotudteov  (0Boveg agrg &  dapeon
aMnlenidpaon) xat  omyv  avdmtodn KatdMnlov  mepiPaloviev  pdbnong
npoypappatiopov. Ta mepipallovia aota éxoov oovifag matyviadn poper, Pacifovral
OTIG APXEG TOV OIITLKOD IIPOYPUHHATIOHOD (EVTOAEG pE EIKOVEG) KAl AIIAITOOY AIAEG YVMOELG
XP1ONG YNPLAKDV CLOKELAV, VR EMTPENIODY OTOLG PAONTEG VA XEPIOTOLY ONPAVTIKEG
£VVOleg TIPOYPAPHATIONOD, Omeg axkolovbia, emavainyrn, emoyr), kivnorn, alyopidpog,
owadwkaoia, mapdapetpog, petapAnt) (Ilivaxag 2), eve xdmota meptBaANovia eloayovy veeg
£VVOLEG TIPOYPARHATIOHOD: OLYXPOVIOHOG, PN VOpatd, ooppavid.
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ITivakag 2. ITepipailovta mpoypappatiopod IpooyoAIKI§ KAt MP®TNG OXOAMKIG NAiKiag

AoY10p1K0 onTiKov

A ‘Evvoieg HAwia

MPOYPAPHATIGHOD

Scratch]r Axolovbia, emavaAnyn, napdpetpog, Kivror), ovvonkn, 5+
alyopiBpog, coppavta, pnvopata, X0, EAeyxXog, OLYXPOVIOHOG

The foos Axolovbia, emavanyrn, oovOnkn emAoyr|g, Kivnorn, 5+
MapAapeTpog, alyoptopog

Run Marco! AxolooBia, enavaAnyr, oovOrkn emoyrg, kivnon, akyopiBpog 5+

Move the Turtle Axolovbia, emavanyr, ocovOnkn emAoyr|g, Kivnorn, 6+
MapdpeTpog, akyopidpog, Siadikaoia, petaPAntr), x®PIKOG
MIPOOAVATONOPOG

Cato's Hike AxolooBia, enavaAnyrn, ovvOrkn emoyrg, kivnon, 6+
MIapApeTpog, ahyopidpog

Kodable Axolovbia, emavanyr, ocovOnkn emAoyr|g, Kivnorn,
MIapApeTpog, ahyopidpog

LightBot Junior Axolovbia, emavanyn, kivnon, akyopidpog, Stadikaoia, 5+
X®PUKOG IIPOCAVATONOPOG

Bit by Bit AxolovBia, xivnor), akyopiBpog, Stadkaoia, xopkog 5+

IIPOCAVATOAIOHOG, CLYXPOVIOHOG

Bacikég GOHEG TPOOTAKTIKOU MPOYPAHUHATIGHOU

Ta mepiBdAlovta g evotnTag avtg Aettoopyodv oe gopntég ovokeveg (IOS 13 Android).
'O\a vrootnpifovv 60j1Eg IPOOTAKTIKOD MPOYPAppATiopod (akolovdia kat emavainyr), Kat
kara nepimteon emoyr). Ilapd\AnAa, Paoiloviat oTig  apxég TOL  OMTIKOD
IPOYPAPHUATIONOD Kal IMpoomnafodv va epappocoLy amAd OLDVIAKTIKO Kat Olagavr)
ONPActoAOYid OTIG EVTIOAEG TODG.

JUVTAKTIKO kal onuacioAoyia

O mpoypappatiopdg ota mepipallovia avtd agopd ot padnon yAeoooag emxowvoviag
MOTE VA EKTEAEOTOLV OLYKEKPEveg Olepyaoieg amd T QopnTr] OLOKEDI] OXETIKA pe dpdoelg
evOg 1] Kal IIEPLOCOTEP®V AVTIKEWEV®OV Ot oknvy (00ovn epyaotiag). Kabe mepipaiiov
Olabétet To H1KO TOL OLVTAKTIKO KAl ONpactoloyia mov oovdeetatl pe Ta Pactkd oTotyeia g
yAoooag. Ot pabntég, pabaivoviag to mepiPdAAov, avamtdooOLV OULVTAKTIKEG Kdl
ONPACIONOYIKEG YVAOELG, EVA elval dLVATOV VA AVAIITOSODYV OTPATIYLKOD TOIOD YVAOOELS,
IO CLVOEOVTAL PIE T PETAPOPA YVOOTG 0 AANODG YVOOTIKOVG xwpovs (Fay & Mayer, 1988).
To ovvtaktkd etvar amhd pe HmOAA  KOWA  YAPAKTPOTIKA  (AOY®  OITIKOD
IPOYPAPHUATIONOD) eVed 1) onpactoloyia Olagépel onpaviikd oo meptpallov  oe
epPaMNov yia Tig meploootepeg evioAés. H ovvtaktikr] Sopr) ovvOgeTal pe 1) HopQr) g
Otem@avelag xpriong, 1 omoia Swabétet tpeig ooviotwoeg (Fay & Mayer, 1988): ta Paocwka
otolyela (ewkovidia eVIOA®V), TOVg Kavoveg oOVTASNG ALVTOV TOV OTOLYEI®V O EVTONEG KAt
TOLG Kavoveg ovvtadng TV eviodwv oe mpoypdppara. H oovtaln oe kdmoteg amo tig
YA®ooeg avtég €xet ) pop@r) mad\ (m.x. Scartch]r xat RunMarco!) eve oe al\eg kdbe evtolr
tormofeteital péoa oe pia tawvia pe TeETPdymva Kootid, omov kdbe kovti emdexetan pia
evtoln) (The foos, Cato’s Hike, Lightbot]r, Bit by Bit, Kodable). Movo ot yAwooa Move the
Turtle o mepipaMov ovvtadng eviohmv Bopilet xKAaowo mapabvpo odvtadng omov ot
EVTOAEG YPAPOVTAL 1] Pid KAT® aIIo TV AL KAl E10AYOVIal PO dIIo €Va HEVOD EVIOAQV.
2115 aMeg yAwooeg 1 ovvtaln etvat meploocotepo diatobntikr, dedopévon 6Tt Aettovpyel pe
MV apxy «ovpe KU dAPnoe» eved OAAd TAd HPOYPAppdra 1) Ta oevdpla (THrjpara
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IPOYPARHIATOV) COVAIIAPTIOVTal amo €1Kovidia eVIOA®V Tomofetpéva Y@PKd oTov Xmpo
IIPOYPAPHUATIOROD (Og pop@r| Hal\ 1) pEod oe KOOTLA).

H onpaotoloyia plag yA®oodag HIPOYPAPPATIONOD OLVOEETAl pe T Onpaocia IIov
poodidovpe OTG OLAPOPETIKEG OLVIAKTIKEG KATAOKEDEG IIOL  ONHIOLPYOLVIAL OTO
eptpalov . Me mv évvola avtr), 1) onpactoloyia etvat SOOKONO va optotel Kat oe Kabe
nepimworn  kabopifet eav 10 mepiPpalov  pmopel  va  vmootnpifel  dlapopeTikda
MPOYPAPUATIOTIKA  Hapadelypata, ON®G O MPOOTAKTIKOG 1} O AVTIKEPEVOOTPAPNS
npoypappatiopos. H onpaoctoloyia puag yAoooag 0ev eivat avOaipetr ald dtabétet Aoyix)
Oopr) mov eSapTATAl AIO TIG AELTODPYIKEG OLVIOTOOEG TOD XMPOL Hpoypappatiopov. Ot
ODLVIOT®OEG IOV MEPLYPUPOLV TI| CIILACIONOYLIA TOV EVIOA®V HLag YADOOAG eivat TPelg : a) ot
npaleig (operations), ot dpdoeig Snhadr) mov prmopodvy va mpaypatornownfooyv (I.y. Kivnor,
otpo@r), xataypa@r)), B) ta aviikeipeva (objects), ot ovtotnteg dnAadr) Ndve oTlg oroieg
emopoovv ot mPAdetg (I.X. LoPPEg NP®OV) Kt Y) ot Tormodeoieg, o xmpog (oxnvr)) dnAadr) omoo
oteayovtat ot mpadetg. Kabe mrroxr) puag evtoAr)g mpoypappatiopod propel va meprypaget
®G pta IpdSn mov epappodetal oe Eva avTtikeipevo oe éva ovykekpipévo xwopo (Fay & Mayer,
1988). H onpaoctoloyia tov evioddv @V yA@oowmv mov pedetoviar Sev elvar mdvra
OlatobnTikr) odTe mAvTa yveotkd KataAnAn. Ta eikovidia oo avarmapiotody Tig evioAég
€xoov oxedlaoTel ®OTe Va DIIOVOOLV Tig IPddelg mov 1) evioAr] Oa exteAdéoel. Avtd OpmG O
ovpPaivet oe OAEG mepurt@oetg. ESAANov, 11 owodopnon piag evioArg Oev prmopet va
npayparoro el mapd povo edv 1 eVIOAr| eQAPHOOoTel IIAV® O AVTIKEIPEVO IOV emMOPA Kt
oto mAaiolo mpoPAnudreov mov éxoov vonpa ywa ta nodwa. Ia to Aoyo aotd, eival
amapaittm 1 KAtadMnAn  010aKTIKI) TPOCEyylon TV IHPOG  HEAET)  YA@OO®V
IPOYPAHHATIONOD, LIIO To Hpiopa g Adaktikrg g [TAnpogopikr|c.

OnTIKOG MPOypapUaticuog

'O)eg ot yAoooeg drabétoov avamtodtaxkd kataAAnAn Stemedveta kat daitepeg Aettovpyieg
IIOL EMTPEIIOVY OTovg Padntég v eOKOAn dnpovpyia mpoypappdtov. To onpavtiko
IAAYOYIKO XAPAKTINPLOTIKO TOV YA@OO®V dDT®V EIVAL O OMTIKOG IIPOYPAHHUATIONOG, IO
YLVETAL {1e XPI)O1) EVIOADV SLAPOPETIKOV OXNIATOV, 00VI)0mG 08 HOPPI) KOPPATIOV HACA IOV
ovvdvdalovtal KatdMnAa povo pe ovvtaktikd opbovg tpomovg. Etor amoxAeiovian ta
OLVTAKTIKA Adln), ta onoia amobappivoov Tovg pabntég katd ) dnprovpyia K®@OKA. XTn
Scratch]r, 1 omoia eivat 1) mo obvOetn amod OAeg 11§ YAmwooeg, OAa ta aAANAemOPACTIKA
avtikeipeva (HOpQES, OKNVEG, 1)0l) PIIopovyv va eoaxfovy pe amlo Tporo oto Ipoypappa
Kdt va oovoonaoTtodv mokhotponms. Etot ot apydptol mpoypappdtiotég propody va éxoov
YPNYOPd AIOTEAEOPATA KAl OIIOKTOOV KivnTpo yla va mpoorabnooov mepattépe. To
ypagpuo meptBaiiov Paociletat oe éva Ae§NOY10 eIKOVOV (OITIKEG EVTONEG) Kat 1) Aettovpyia
ylvetatl pe Kivrjoelg «obpe Kt d@roe» emIPEnovtag £tot oe nadid mov de yvopifoov akopa
avayveorn Kat ypa@r va ewoayxfovv oe Paoikég évvoleg g ITAnpogopikng kat tov
IIPOYPAPHIATIONOD.

EvtoAn / mapdauetpog

Ot evtolég €XOLV €KOVIKI) pop@r), Omov 1 ewova mpoomnabel va é€xet onpactoloyikrn
avagopd otov Tpomo Aettovpylag g evioAng. Kdmoteg @opég 1 ewova eivatr edKoAa
KatavonTr) (ILY. EVIOAEG KIvIong, NXoypaenon) eve aAAeg Qopeg eivat eviehmg doovontn yia
ta nadw (my. 1 evioAr] «Awadikaoia» (P1) oto Lightbot Jr xat n evtolr} «Repeat» oto
Scratch]r). ‘Opwg 1 onpaoctodoyia Oev eivair mdvia 1 ida oe mapopoleg eviolég otig
empépoog yAmooeg. Ia mapdadetypa, ot evioAég kivnong oto Scratch]r éxoov Prpa pe
napdapetpo, oto The Foos ot eviolég €xoov otalepd Prjpa xatr oto kodable n xivnon
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eCeiooeTal pEXPL TO AVTIKEIEVO VA ODVAVTI)OEL KATIOW0 eUod10. Zovenm, 1) opbr) xprion mg
evtolrg amattet kabe gopd T dnpovpyia KATAANAOD VonTIKod HoVTEAOL Aettovpylag Tng
Kat Oev emapkel I €KOVIKI] HOPQL Yyld TV KATAvonor tmge. Xe 00eg YADOOEG, ONI®G TI)
Scratch]r xat 1) Move the Turtle, vmootnpiletat n mapdpetpog, 1 evioAr eivat 10n
APXIKOIIOUHEVT] Yyid AOYOLG YVOOTIKI)G €VKOAlAG, yeyovog mmov odnyel oe O0AKTKO
npoPAnpa av npénet va alaybet 1) mapdpetpog.

Ot eviolég ywpifovrat oe SbO peydleg Katnyopieg OLAPOPETIKIG YVMOTIKIG ODOKOAIAG:
evtoAeg Opdong Kat evioAég ehéyyov (Olabe et al., 2015). Ot evioAég Spdong (m.x. xivnon,
eppavion) etval eviolég moo Oétoov oe Aettovpyla Tig dpdoelg TOV HOPP®V 1} TRV
AVTIKEWPEVOV TOL IIPOYPAPHATOG €V® Ol eVTONEG eAéyxov (Oopég eléyxov 1| exxivnorn
Opdoewv) kabopifoov mote ot dpdoelg Oa exteleoToLV. XV HEPUITOON TOV EVIOA®V
e\éyxon eivatl SooKOAOTePI) 1] OIKOSOUNON KATAANAG®V VONTIKOV HOVIEA@V Ot OXE0T HE Tig
eviohég Opdong. Eidwotepa, otov HPOypappdatiopd Xelplopod yeyovotev (0nwg otn
Scratch]r) kamoteg 6pdoetg 6ev Oa extedeotodY mApd povo eav mAnpedody kdamoteg oovOnKeg
e\eyyo.

Baoikég SopEG mpoypappatiopou: AkoAoubia - EmavaAnyn - EmAoyn

H axoAoobBiaxr) dopr) evondapyet oe OAa ta meptBdAlovta aotr|g g katnyopiag. ESalov, i
akolovBia amotedel vy mo Paoikr] Oopr] Katd 1) dnpovpyild evog MPOoypPappartos. g
YEVIKOTEPN €VVOLA AVAITOOCETAl KATA TV MPOCXOAIKI| NAKIA, KAt O HPOYPAPHATIOHOG
propet va evvorjoet atobntd v owkodopnon tg. H amhr) dopry enavanyrg, ovmootpidetat
oe O\a ta neptpalovta eve To Scratch]r vrmootnpilet kat myv atéppovn enavainyn. H dopr
e\éyxoo (oovOrnkn) vmootnpietat pe didagopovg Tpormovg arid to Scratch]r 6ev vmdpyet pe
myv évvola g emhoyns. ‘Otav i emhoyr) vrootnpifetat ano to nepiPdilov, avtr) edpddetat
IAV® Of X®PLKI 1] XPOUATIK petagopd. ['a mapddetypa, 1) emAoyr) evog CLVOAOD eVIOADY
yivetat eite ot StaxAddwor) dvo dradpopmyv eite pe PAOT) TO XPOHUA TOV EVIOADYV.

ZUvoyn: MPOG GUYXPOVEG EVVOIEG TIPOYPAMUATIOHOU KAl POUTTOTIKAG

210 apBpo pekem)Onkav ta mep1PAANOVIA PORIIOTIKI)G KAl IIPOYPAHHATICHOD IO HIIOPOLY
va xpnotpomnowmBoovy otig mo xapnhég Padpideg g exmaidevong pe otoxo ™V avamrtodn
KAvVOTHT®V LIOAOYoTKYG okéyng. Eyive pla obvtopn S18axTiKr KAl yVOOTIKL) avAAvor)
Oekarevte mePBar\ovIeV (Ipoypappati{opeva popmnoT, KIT pORIOTIKIG Kt meptPalovta
omtikod mpoypappatiopov). Ta meptBdAlovia avtd éxoov HOKINA XAPAKTNPIOTIKA, e
KOplo yveplopa ) dvvatomrta va vmootnpiovv Paoikég 1 xat mo oovvleteg évvoteg
IIPOYPAPUATIOROD edv ovvodevovtal pe KatdAAnAn Swdaxtikry mpoogyyion. Eidikotepa,
kdmowa meptpdllovia  omwg to Thymio kat 1n ScartchJr mpowBoov obyxpoveg
TIPOYPAPUATIOTIKEG EVVOLeG, o1 omoieg adilel va peketnfodv oty IMPOCXONKY| KAt TV IP®TH
oxohwr] nAwkia. H Scartch]r (Portelance et al., 2015) eyypdagetat oty napadoorn) g Logo
Kat  ooumepthapPdavel  TOANEG  ONUAOONOYIKEG — AetTovpyleg  TOL  TIPOOTAKTIKOD
IIPOYPAPUATIOPOD  &V®  TALTOXpova  vrmootpifet  kat  dAa  IPOoypappaTioTKA
napadetypata: 0 IPOyPAPPATIONOg ITOAGV MPAKTopeVv (multi-agent programming) agpot
PIIOPOLY  va  HIPOYPAPPATIOTOLY  TaDTOXpOva IIOANEG  pop@ég  (sprites) kot va
alnAoemdpdcovy petald Tovg He OLYXPOVIORO (concurrent programming). Ztoiyeia
OLYXPOVIOPOD EmMTPENOvY Kat aAleg yAwooeg, onwg 1 Bit by Bit. H Scratch]r eivatl n povn
IOV €10AYEL OTOLXELA OVIOKEVIPIKOL IPOYPAPPATIONOD a@ov O XProTng HIopel va opioet
moANég  pop@ég Moo  alAnAemdpodv  avtaAAdoooviag upnvopara 1 dnplovpy®vidag
ovppavrta. Avo pop@ég ot Scratch]r pHopodY va emKoOW®OVI|ooLY dpeca (avialdooovtag
pnvopata) 1 éppeca (oe mepimtoon moo 1 pia ayyiet myv aAAn). Zto mhaioto avtd éyovpe
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IPOYPAPUATIORO pe ovpPdvta, om®g Kai oty mepimt®orn tov popnot Thymio. Eivat
IIPOQPAVEG OTL 1] EPEDVITIKI) ALTI] TIEPLOXT| ATIALTEL TEPLOCOTEPEG EPEDVEG, £lTe OTO emimedo TG
Oe®pPTIKI|G IPOCEYYIONG, elte OTO eminedo tg avamtodng venv epyaleimy, eite oto eminedo
G EPAPpOYNG OV TALY).
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