MepiBaAAovta mpoypaPUATIoUoU yia apXdploug.
Scratch & App Inventor: pia mpwtn ocuykpion.

I1. Namaddakng', B. Oppavakng?, M. KaAoytavvakng®, N. Zapavng®

! Yiownplog Addaktopac, kadnyntig MANPOYopPIKAS, EMUOPPWTAC B’ emmédou
stpapadakis@gmail.com
2 Yne(Buvog KE.MAH.NE.T. AaciBiou, empopewtric B’ emmédou
vorfan@gmail.com

3 Aéktopag, Mavemotipo KpAtng, Nawdaywykd TuRpa NMpooxoAlknAg Ekmaidsuong
mkalogian@edc.uoc.gr

4 Emikoupog KaBnyntig, Navemotipio KpAtng, Nawdaywykd TuRpa NMpooxoAKAS

Ekmaideuong
nzaranis@edc.uoc.gr

MepiAnyn

Ano Vv np®tn €l0080 TOL IPOYPARPATIONOD OTlG OXOAKEG povddeg, 11 Stdaokalia Tov mapovotdlet
peydleg GvokoAieg. Ta pabnotakd amoteAdéopata eival QToXd, yelpovIag ep@TPATA OXETIKA HE TV
anoteheopartikotta g pedodov mov ypnopomnoteitat. Emuiéov, ot padntég ovxva Bempovv tov
IIPOYPAPNATIONO &G pia emimovn kat Papetr) Swadikaoia. To mpoPAnpa evéexopeva Oa pmopovoe va
AvBel KAVOVTAg TOV E0AYDYIKO IPOYPAPUATIONO €OKOAO Kat Staokedaotikod yia toog padntég. Evag
Tpomog va emtevyPel avtd eivat apPfAdvoviag ta epmodla yua TtV E0AYDYI| OTOV IPOYPARHATIONO
péom NG Xp1iong eK®V neptBaAAOVI®V IPoypappatiopod yia apyapiovg. Tétowa nepiBdAlovta eivat
1o Scratch xat to App Inventor, Ta onota, apgotepa, éxoov dnprovpyndet amo to MIT. Zwmyv napovoa
perétn, Ba  emkevipwBoope oTg opoldtnTeg KAt ot Owagopés TtV dvo  mepPalAoviov
IIPOYPAPHIATIOROD IPOooIIaddvTag va avadntroovpe To KataAAnAOTePo yid Xp1or) oe Kade eKnatdentikr)
Babpida.

A£€eig kAe101a: TTeptBariovta ITpoypappatiopod yua Apxdptoog (NPE), Scratch, App Inventor.

Elcaywyn

Ot pabntég, yia va emtdyovy ot ONpEPVI] KOwmvia g Katvotopiag, mpénet va diadétoov
Ha oepd amod 6eSlotTeg, ON®G ALTH TG ONHIIOVPYIKIG OKEWNG KAt TI)g KPLTIKING avVAALONG,
o1 omoieg eival yveotég g padnotaxég Selotnteg Tov 21°° atwva. AbOTLX®G, O IEPLOCOTEPES
xpnoelg twv TIIE (Texvoloyiov g ITAnpogopiag xat Emxoiwveviag) ota oxolela orfpepa
@atvetat va pnv vrootnpioov avteg Tig deSlotnteg padnong. Ze moAég nepurtwoetg ot TITE
arm\®g evioyvoov HAAloLg Tpomovg ddaokaliag kat pdabnong (Resnick, 2008). Ztov
avtinoda, SpactploTNTeg ONOG O MIPOYPAPUATIONOS DIIOAOYIOTAOV, Beopovvtal Wdiaitepa
onpavtikég ywa to padntr tov 210 awwva. Mabatvovtag va mpoypappartifoov, ot pabdntég
AIIOKTOOV MOWKIAA OQEAN, OM®MG KAVOTNTA MANPEOTEPNG KAl ONHUIODPYIKIG EKQPAOTG TOV
AmoOWe®V TOLG, AVAIITLSN AOYKOD TPOTIOD OKEWTG KAl KATAVONO) TOL TPOIIOD AELTOvPYiag
v TITE, ot onoieg Ppioxovtal Sidonapteg ot kabnpepivy) toog {wr) (Gans, 2010).

Me Bdorn ta napanave, 0a mepipeve kamotog v avinon tov padnteov mov pabdaivoov
IIPOYPAPHUATIOpO. 01000, 0 aplBpog avtog pelwvetatl ovvexmg Ta tedevtaia xpovia. 'a
napadetypa, ot MeydAn Bpetavia ot pabntég moo pabaivoov mpoypappatiopd €xoov
pewwbet oto éva Tpito KAtd TNV TeAevTaia MeVIaeTia, dSNPOvPY®VTAG aVIioTOKN) TAOTH Kdt

M. Avactaociddng, N. Zapdvng, B. Owovopidng & M. KaMoyiwavvakng, (Emy.), lMpaktikd 7° MaveAAnviou Zuvedpiou «AIOAKTIKI) TNG
MAnpogopikiig». Mavemotnpo Kpning, P€Bupvo, 3-5 OktwBpiou 2014.


http://dl.acm.org/author_page.cfm?id=81461654826&coll=DL&dl=GUIDE&CFID=262672496&CFTOKEN=56773248

AdakTikn Tng MANPOPOPLIKAG 21

ota navemotpua (Wilson & Moffat, 2010). Ot Forte xat Guzdial (2004) vrmootnpioov o1t 1y
«IIapadootakr)» OWAKTIKY] IMPOCEYYLOn OTOV IPOYPAPPATopo eival mbavotepo va
ATIOTPEYEL, TIAPU VA IPOOEAKDOEL TOLG pabntég. Idiaitepa, n amovoia Kivijtpov amotelet éva
amo Tovg KHPLOLG AOYODG yia TOLG OIoiovg ot pabntég eykataleimoov npompa padnpata
npoypappatiopoo (Siegle, 2009).

ITpokewpévoo va xavoov 1) Stadikaota Tov IPOYPARPATIOHOD MO GUNIKI| KAt E0XAIPLOT
otoog apydptovg pabntég, é€xoov avamtoxfel ta teleotaia yxpovia mepiPdaliovia
npoypappartiopov yia apydptoog (NPEs, Novice Programming Environments) (Utting et
al., 2010). Anpoguir) NPE, onwg to Scratch xat 1 Alice, éyoov yapnAwoet pe emtoyia To
epmod1o g e100d0ov otov mpoypappatiopo (Roy et al., 2012), mpoogépovtag T dvvatotnta
otoug padntég va e§aokriooov T SnHIOLPYIKT] TOLS Gavtacia oe dpaotnELOTTEG MMOL eivatl
oovageig pe Ta evolagépovta toog (Federici, 2011). Ta teleotaia xpovia ot véot (oov o éva
KOOMO oL KataxkAv etat amo e§omveg xivrjteg ovokeveg (EKZ) xat etvan gavartikol xprioteg,
TO00 TOV OLOKELGOV AVTAOV 00O KAl TV epappoy®v toog (Wagner et al., 2013; Zaranis et al.,
2013), pe apketodg va eKONADVOLV TO eVOLAPEPOV VA aAvAITOSOLV TIG OIKEG TOLG POPNTES
epappoyeg (Roy, 2012). Epocov ta NPE embBopodv va mapapeivoov oTo emikevipo Too
pabnTikod KAt veavikod evolapépovtog, Oa ImpEret va IPooapHooTobY KAt VA OTOXeDOOLY
oe éva gopnTo-kevtpiko kowvo. To MIT oe oovepyaoia pe ) Google, mpoogépoov éva amo ta
npota NPE, pe v ovopaocia App Inventor (Al) (Roy et al., 2012).

2y napovoa pelétn Ba emyelprjooope pia mapovoiaon kat obykpion dvo NPE, tov
onpo@ulovg Scratch xat too avepyopevoo Al H ooykpilon pag, péom Tng mpoPolng tov
OXLP®V Katl adbvatev otolyeiov tovg, Oa mpoonabnioet va adtodoyrioet TV KataAAnAoTnTa
Toug WG epyaleiav expdadnong npoypappatiopov. H pelétn pag pmopet va amotehéoet éva
Xprowpo odnyo ywa omotovonmote mnpooavatolifetat va ta evtdalet (xat wiaitepa to véo-
eppavigopevo Al) og exmaideotikd epyaleia yia otnv ekpadnon Tov IPoypappaTIopon.

MpoBAnuatiki yia tn didackalia Tou mpoypaupaticpou

Amo mVv £l0ay@yr ToL IPOYPAPPATIOHOD 0TI OXOAKEG povddeg, 11 1daoKalia tov &xet
ovvavtroet peydleg OLOKONlEG, &ved Ta @IOXA pabnolwaxd amoteAéopata eyeipoov
ap@iPolieg ya Tig pebodovg mov ypnotpomouwibnkav ywa aotr) myv ewayoyr (Forte &
Guzdial, 2004). Ot pabntég ovoxva Bewpodv OTL 1] eKpdabnon ToL IPOYPAPPATIONOD eival
OovokoAn kat emimovr) Stadikaota (Krul, 2012). Ou yvootikég Bewpieg, yia mapdaderypa,
npoPdlovv v advvapia tov padntov g mpog v emiloor), kabwg kat T GVOKOALA Tovg
OV KATavonorn g ooviaing Kat tg Onpetoloyiag TV MPOYPAPHATIOTIKAOV EVIOADY
(Robins, Rountree & Rountree, 2003). Baoikég dopég ehéyxoo, onag ot oovOnkeg (if, if-else)
Kat ot Bpoyot (while, for), etvat dvokolo va katavonfody kat va epappooTtovy amod Tovg
apydaprovg mpoypappatiotég (Krul, 2012). Apxetot padnrég Bempody TOV mpoypaAppATIopo
®¢ pa pootpwedn xat molvmAokn Swadikaoia, 1 omoia amattel eCeldKELPEVT] TEXVIKD)
katdption kat eknaidevory (Ford, 2008). Ov pabntég meprypdgoov ta pabhpata
IIPOYPAPHUATIOROD @G LIEPBOAKA TEXVIKA, AMOKOUMEVA OIIO TOV IPAYHATIKO KOOHO Kdt
otepovpeva Snpovpykottag (Khuloud & Gestwicki, 2013). Ot Forte xat Guzdial (2004)
Bepodv OTL 1 KOpla aitia Amotoxiag 1} MPOWPNG eYKATAAEWWNG TV pabnpdrov
Ipoypappatiopod amotedel 11 avtidnyn tev pabntov ot dev etval evoiagépovta 1)
xpnowa. Zopgava pe toog Freudenthal et al. (2010), ) didaokalia Tov mpoypappaTiopond
Oa mpémet va yiverat pe TPOMO, MOTE VA €AAXLOTOMHOLEITAL TO YVMOTIKO (QOPTIO, VR
Tavtoypovda va peylotonoteitat 1) nadayeyks) adia. H epmioxr) tov pabntev etval coxva
emtoyrg, otav to mhaioo Owaokaliag tpogodoteital amd Bépata moo €xoov Apeco
evllagépov yia Tovg pabntég (Gray, Abelson, Wolber, & Friend, 2012).
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Ot Margulieux et al. (2012) emonpaivoov ott To mpoPAnpa pIopel va aviipeT@OIoTel,
HETATPENIOVTAG TOV ELOAYDYLKO IIPOYPARPATIONO Ot pid eDKOAI Kt S1a0KeOAOTIKY| ePIIELPiaL,
Kl DIAPYOLV dAPOPOL TPOIIOL IIPOKEEVOD Va e00d®0el 1) mpoorddeia avtr). Evag tpomog
elval péom g pel@ong too evOoyevong YVMOTLKOD (POPTIOD IOL amatteitat amd Ttoog
apxdaplovg yid v ekpddnon Tov IPoypappaTiopod, pe aviiotolyn Hel®on TG HOooOTNTaS
TOV TANPOPOPLOV IOV XPIOIIOIIO00VTAL yida v emiAvon evog mpoPAfpartog (Robins et al.,
2003). Ta va pewwbel 0 Oykog T@V MANPOPOPL®Y, TA CLOTATIKA TOL IPOYPAPHATIOROD
ovvavtalt va amopovefoldv, £tol wote ot pabntég va unv mpoomnadoovv va pdaboovv
tavtoypova noAamida Bépata. Ot padntég Oa pmopovoav npota va didayBovv v emihvon
evog mpoPAnpuatog oe OepnTiko eminedo, SNPOLPYDVTAG TA VONTIKA HOVTEAd, TA omoia
EMKEVIPOVOVTAL OTIV KATAOKEDI] TOV ADOE®V, dixmg ot idiot va acyoAnboov biaitepa pe 1)
ovvtadn dvovontev evioAeov (Resnick et al., 2009).

O Papert vmoot)pile 0Tt 01 YA®OOEG IPOYPARHIATIONOD Oa ImPETEL va €X0DV Eva YapnAo
ddrmedo (Gote va eivat eDKOAO KATIO0g va Sekvroet) Kat éva oywnAo taBdvt (poxepévon va
IIPOO@PEPEL OLVATOTNTEG yia ONO Kt Io MoAvI\oka épya oe Pabog ypovov) (Harvey &
Monig, 2010). EmurAéov, ot duagopeg yAwooeg Oa mpémet va vrmootnpifoov moAAamlong
Toroog  épyav  (projects), IPOKEPEVOL VA  IAPAKIVOLY  avOpdmovg  StapopeTikiv
evilagepoviov kat padnotakov otoh (Guzdial, 2004). Ot mpoypappatiotikég yA®ooeg
oo «obpe kat aoe» (drag-and-drop) avikabiotodv Ttov mpog oovialn kodika pe
OLPOUEVA CLOTATIKA PEPT (components), TIPOOEYYLON) 1) OITOLA PELMVEL TO YVWOOTIKO POPTIio,
TO OXeTI(OHEVO He T1) OLVTALH TV EVIOA®YV, EMITPELIIOVIAG OTOVG XPI|OTEG VA EMKeVTP®OoDY
otV eVVOLOANOYIKY| emiAvor evog mpoPAnpatog. Emiong ot yAoooeg aotod Tov TOIOD
Oempeital 0Tt etvatl eDKOAEG YA TOLG XPHOTEG OADV TOV NAKIOV, YVOOTIK®V dHOBAdpmv Kat
evOLaQePOVTIROV, EMTPEIOVTAG TOVG VA MEPARATIOTODV [e Ta J1dpopa OLOTATIKA TOLS pépPT),
am\d evovovtag Koppdatia kodwka padi, oneg akpiPaeg evavoov tooPAdxia Lego (Resnick et
al., 2009).

Ta mepPpallovia Mov OCLYKEVIPOVOLV TA MAPAIAV® XAPAKTINPIOTIKA ovopdlovral
IMepiBdMhovta IIpoypappatiopov yia Apxdapioog (NPE - Novice Programming
Environments) (Krul, 2012). Ta NPE, 6nog to Scratch, 1 Alice xat ta Lego Mindstorms NXT,
éxouv yveplioel peydhn amodoxr) xat dnpoowotnta Ta tehevtaia étn, kabmg n épevva exet
0eifet 0Tt Ta NPE Swadpapatifoov onpavtikd polo otnv mpooéAKoor Kat Olatrprorn VEmv
MPOYPAPPATIOT®V ota oxohikd kat pn mepipalovia (Federici, 2011). Eva NPE
XPNOHOIOtel OIMTIKA OTOLXEld avIl Yl IPOYPAPHATIOTIKEG €VIOAEG AIOKPVIITOVIAG TN
OLVTAKTIKY] ITOADIAOKOTNTA TOV YAQOO®V IPOYPARRATIONoD, KaBlotdvTag evKoAOTepn) TV
KaTavonon Kat xpnon tev Pacikev alyoplpikeov OSopdv amd Tovg  apydplovg
npoypapparioteg (Roy et al., 2012). Ta NPE SteokoAdvoov v avdmtodn too Aoylopkon oe
éva m\aioto oo eivat StaokedaoTiko Kat pr) «armeAnTiko». H ehmida etvat ot ot pabntég
Oev Oa aroBavovtat méov ayxog Kat XapnAr] QUTOEKTI{NOT), OTAV £PXOVTAL AVTIIPETOION e
TOLG DVIONOYIOTEG, GOTe va elvat mo OekTikol yua mepattépe epPdabovon  otov
npoypappatiopo (Olabe, Olabe, Basogain, & Castafio, 2011). Qotoco, dev mpémet va pag
Owagevyet ot 1 xprjon evog NPE 8e Adver to mpoPAnpa tng ovviang Tev eviolav,
Oedopévon ot 0 pabntrg Oa mpémnet va To avripeTRIiost apyotepd, Katd v ekpdbnon piag
Oebdtepng, «mapadoolakr|e» YA®oodag, aMda to avaPdidet éog Otov o0 pabnuig €xel
katavoroet 1§ Paowkég npoypappartiotikég apyég (Wilson & Moffat, 2010). Xto oxrpa 1
rapovotaletat 1) Stagopd ot ovvtadn Tov Tomkod npoypappatog (Hello World!) oe pa
napadootaxr) yAwooa npoypappatiopoo (Java) kat oe 2 NPE (Scratch xat AppInventor).
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publie ttc void main{String] ags)
Systemoutprintn HelloWarld")

Ixnpa 1. Aragopda ovvradng npoypappatog oe Java, Scratch & AppInventor

Scratch

To Scratch amotelet éva NPE, to omoio dnjpoopynibnke amod v epevovnuiki) opdda Lifelong
Kindergarten too MIT Media Lab (http://scratch.mit.edu) xat Bewpeital og o Kopogaio
neptBAANoV yia Vv eloay®yn TV Datdiov otov npoypappatiopod (Wilson & Moffat, 2010).
Onwg avagépoov ot Utting et al., (2010), ot Maloney xat Resnick, péAn tng opdadag
avarrtoéng tov Scratch, eiyav dniooet OTt xata v avamtodn too Scratch, nfehav va
XAEUNAGOOLY TNV IPOYPAPPATIOTIKI) OPOQr], IPOKEPEVOL Ta TAdid va SeKivijooov
vopitepa Tov mpoypappatopo. Ta  tovg 1dovg  epeovnteg 1 expdbnon  ToL
HIPOYPAPPATIOROD eivat mapopota g ypaerns. Eivatl okompo yia ta natdid va {ekivrjooov
He am\ég HOPPEG EKPPAOTG KAl OTADIAKA VA PAB0LY IO eKAEITOOPEVODG TPOIIONS, Yid Va
eK@pPAoovy Tov eavtd tovg oe Babog xpovov. To oAoykav tov Scratch eivatr «pavtdooo -
IIpoypapudrioe - potpdoov!» (Resnick et al., 2009). Me to Scratch ot pabntég petatpémovral
aIIo KATAVAADTEG TOV PECMV O IMAPAYDYODG, ONHIODPYDVTASG TIG O1KEG TODG AdPAOTIKES
totopieg, matyvida kat diapotpdlovtdg ta eAedvBepa, péowm tov dtaduktoov (Resnick, 2008).

To Scratch evBappover xkat Oievkolvvel TV  avdmtod) TV  HIPOYPARHATOV,
XPNOWOTIOIOVTAG éva piypa MOADHECIK®V OTolXelov, ommg ypagikd, nyovs, Pivieo x.a.,
wote va dnpoopyndet éva véo épyo (Ford, 2008). ANmote to ovoua Scratch vmodnAavet v
10¢a g peidng xat g Tpomomnoinong xabmg ppeital my avriotoyn texvikr) Tov dj’s, ot
onoiot maifovv pe Tovg dlokovg BLvoAiov, HMPOKelEVODL va OnILODPYHCOLV VEOLS 1XODG
(Resnick et al., 2009). To Scratch ¢xet ovopaotei wg to YouTube toV S1adpacTikov peomv,
kabwg kabnpepvd ot «Scratchers» armo 6Ao tov koopo avefaloovv éag kat 1.000 véa épya oto
OKTDAKO TOIIO TOL €PYOV, e Tov Imylaio Kmdwka eAedvOepa Stabéotpo yla kovr) xpron Kat
Tpomomoinorn. Méoa oe 3 xpovia o aptpog T@V pymv mov KATEPNKav amod 1o SIKTLAKO TOIo
too Scratch avénnke amd 70.000 oe meproootepa amd 1.8 exatoppvpia (Federici, 2011).
Mexpt ta péoa tov 2012 eiye petagppaotet oe meplocotepeg ard 50 yAwooeg, evm xabe ypovo,
aykoopiag, dopyavavetat pia pépa Scratch (day.scratch.mit.edu).

I'a g avaykeg tov mpoypappatiopov to Scratch mapéyet £To0vg XaPAKTIPES, OKNVIKA
kat movpeowkd otoyeia. [Tpoobeta ototyeia propody va dnpovpynody amod To xprot pe
m Porfela Tov EVOOPAT®PEEVOD MPOYPAPHATOS (@YPAPLKNG, €V® DIAPXEL OvvATOTNTA
xpnong xat eSotepwkav myov (Ford, 2008). Zto Scratch xdbe avtikeipevo (sprite) propet va
éxel éva 1) meploootepa oevapla (scripts) oovdedepéva pe avto. Ta ocevapia mnpoobétoov
1010TNTEG OTA AVTIKEIPEVA, EMITPEIOVIAS TODG VA eVepyoLV pe omoto tpomo embopel o
xpnotng ota mAaiowa tov épyov Tov. Ta cevapia Snulovpyodval evovoviag Mlakioa,
(blocks) Ta omoia eivat opyavepéva avd katnyopida, Omeg ILy. é\eyxog, Kivnon K.d.
Amontettal ehdylot xprjon Ttov mAnktpoAloyiov amd tov xprotn, kabmg ta mlaxidia
PeTakivoovtatl otr oknvr] pe T Porfela Tov HMOVTIKIOD KAl EVOVOVTAL PETASH TOLG Oav
tooPAaxia Lego. Ta mAaxidia oovOéoviar povo OTAvV LIAPXEL OLVIAKTIKY] AOYIKI),
eCaleipovrag m\pwg ta Addn ovviadng amAomoldVIAG ONUAVIIKA TNV  avdamtodn
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EQPAPPOY®OV KAVOVTAG, MOTO0O0, XPLION TOL 10100 Pereptopion eVIOAQV Kat Sop®V IIov
anavievtal oe aleg yAoooeg mpoypappatiopov (Olabe et al., 2011). I'a napadetypa, to
Scratch vootpilet ) xprion petapAntov, Sopmv emhoyrg Kat enavaAnyng Kadmg Kat, DIIo
0OpoDG, TOV avtikelpevootpa@n kat napdiAnio npoypappartiopo (Ford, 2008).

MAAETA ENTOAQN MAHPOMOPIEX ENEPIH> MOPMHY

eSiESEnE

Ixnpa 2. Atenaqr) xprjoty Scratch

To Scratch mapovotaet kat kdmoteg adovapieg, agod onwg emonpaivoov ot Harvey &
Monig (2010), 6e Swabéter Sradikaoieg, kat Katd ovvémela Oev propel va e@appootel 1
évvota g avadpopr)g, pia amo Tig Kevipikeg 1déeg g Logo. Emiong n vmootrpidry Tov otig
Oopég dedopévav eivat adovapn. Qotdoo, ot adovapieg avtég etvat «oxkompeg», kabmg ot
onplovpyoi ToL Scratch eokeppéva amé@uyav va  «@QOPT®OOLV» T YA®OOd He
Xapaktmpotika ta omoia Oa  Aettovpyoboav  AIOTPENTIKA Yl TODG  APXAPLODG
IIPOYPAPPATIOTEG Kat 10ieg yia ta pikpd nawdid. Emiong, to Scratch dev vmootnpiet khdoetg
Kat kKAnpovopwkotnta. To Iavemotjpto tov Berkeley e§aAAov, éxet avamtodet pia eméktaor)
(extension) pe v ovopaocia BYOB (Build Your Own Blocks), i) onota avtipetomifet apketég
aro tig eNAetetg oo Scratch.

Zxedov 7 xpovia amd v mpetn napovoiaot] tov, To MIT mpoympnoe, petd amo pia
pakpd mepiodo OOKP®V, OtV avamtodn puag véag éxdoong pe v ovopaoia Scratch 2.0.
(http:/ /scratch.mit.edu/overview/). H véa éxdoon @épvet apketeg PeATimoetg, Kopldtepr) ek
TOV omolev eivat 1 petdfaocn Aamo TV LIOXPEWTIKI| TOIKY XPHOn OTn XPHon péo® evog
rpoypdappartog nepujynong (browser-based).

App Inventor

To App Inventor (Al) eival éva dwpedv OwKTLAKO HEPIPANAOV IIPOYPAPHPATIONOD pHE
m\akida yia ) dnpovpyla epapuoyev yia égomveg kvntég ovokevég (EKX) pe Aettovpyko
ovotnpa Android (Krul, 2012; Wolber, 2010). To Al avakowv®bnke og éva Melpapatiko ¢pyo
TV epyaotnpiov g Google ota téAn tov 2009, eve ovvéxioe TV avamtodn) Tov péxpt Ta
téAn too 2011. Emxepalng g opadag avamtolng vmrjple o kabnyntjg too MIT Harold
Abelson (Abelson, 2009). Ztig apyég too 2012 o 1610g KabnynTrg peTéPepe TO EPYO OTO KEVTIPO
ya mv ekpdbnon g @opntrg pabnong too MIT (Mobile Learning Center) yia Snpoowa
XP1O1 ®G AOYIOPLKO avolKTob K®Oka. Méoa oe 18 prjveg amod v «vtobétnor» Tov amo To
MIT, 1o Al é€xet mpooeAKOOEL TIEPIOOOTEPODG ATIO 2 EKATOUHPDPLA EYYEYPARHPEVODS XPI)OTES,
40.000 amo toog onolovg eivat evepyot oe eBdopadiaia Pdor).

ITpwv Vv é\evon tov Al 1 dnprovpyia prag Android epappoyrg nTav pla apketa
OdvOoKOA™ Kat e€eldikevpevn) Sradikaoia, AOy® TOV MOAGV AIIAIT0E®V, OIS 1] KAAT YVGOOI)
mg Java xabog xat 1 avaykn eSoikeloong Tov xprotn pe emayyeApdtika epyaleia
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avarrtoéng Aoywopwkoo (m.y. Eclipse, Android SDK x.&.). To AL avtiBeta, viofetel to
EMUTOYNHEVO TAPAdeLlypd TG XPIONg TOL OMTIKOL IIPOYPAPHATIONod pe mAakidwa (..
Scratch), mpooappofovidg To OToV HPOYPAHHATIONO £60IVOV KIVITOV OLDOKEL®OV (ILX.
smartphones) (Gray et al., 2012). H epnpepida New York Times amoxdheoe 1o Al g «Do-it-
yourself App Creation Software» (Wolber, 2010). To mepipdAlov avdmtodng too Al
onootnpiet kat Ta Tpia Snpo@\f Aettovpykd ovoTpatd. Xto oxfpa 3 mapovotldletat 1)
dlagopd otr) dnpovpyia pag QopnTrg ePAPHOYNG AVAIIAPAY®YG I)X0L ot Java Kat oto AL

Ixnpa 3. H Stagpopda oty dnpiovpyia prag epappoyng o Java & eclipse kat og Al

Zovovadovtag Tto avnpévo kivnipo TV Xpnote®v yia Tt Onplovpyla @opntov
epappoymv pe ta mAeovekmpara g xpnong evog NPE, to Al Oa pmopovos va
Xpnotporowfel g el0ay®ylko meptBAAAov OToV MPOYPAPHATIONO Kat T OdaokaAia eV
Baowav Sopov ehéyxoo (Roy, 2012; Hsu, Rice & Dawley, 2012). Ot Liu et al, (2013)
avagépovv otL, ed® Kat 4 &1, To Al yprowpomnoteitat oty npetofadpta kat devtepoPadpia
exraidevon, eve apketa mavemotipa otg HITA avampooappoloov Tto mpoypappd
omovdmv Tovg etoayovtag to Al yia ) didaockaiia tov npoypappatiopod (http://mobile-
csp.org/). Onwg emonpaivet o Loukides (2010), oxomog tov Al eivatr va emrtpeyel oe
avBpomovg, ot omoiot kavovika de Oa mpoypappdtifav moté, va Onpiovpyroooy Tig
epappoyeg mov embopody, dixmg xat avaykn va eivat npoypappariotes. O Hal Abelson
(Abelson, 2010) avagépet OTL 0 YEVIKOTEPOG OKOIOG avdamtodng tov Al eival va emtpéyet
OTODG XPI|OTEG OLOKEL®V e eyKateompevo Aoylopikd Android va petatpamovv amo
KATAVAA@TEG O O1IoDPYOg.

Onmg meptypd@etat oto SIKTLAKO To10 Tov Ipoypdppatog (MIT, 2013), to Al amoteleitat
and dvo PaciKd OLOTATIKA PEPN), TA OMOld EmTPLIIOLY OTOLG XPHOTEG VA XTIOOLV Tig
£QPAPHOYEG TOVG:

e Xyxeduaotng (Designer): mpokettat yia pid 10tooeAida oty omoia o xprjotng emAéyet ta
OLOTATIKA €PN YWd TNV €PAPHOYI] TOL KAl Hpoodppolet Tig 1910TnTeg Tov Kabe
ODOTATIKOD.

e XYovtaktg (Blocks Editor): mpokettat yia éva mapdafvpo vlomoujoipo ot java, oto
omolo o xprowg tomobetei ta xoppdtia kodwka (mhaxidia), mpoxeipévov va
«HETAPEPEL> OTA OLOTATIKA PEPT) TOL IPOYPAUPHATOS TO IIOG VA «OLHITEPLPEPBODBV».

To Al mapéxet oxedov oe mPAyPatiko Xpovo T SLVATOTITA IPOOAPHOYI|G OTLG EVEPYELEG
TOL XPNOTN, [& AIOTEAEOHA O XPIOTIG VA HIOPEL dPeod vd IAPTNPI|0eL TV TPOIONoinon
g epappoyng otr ovokevr] Tov Android. EvaAAaxTikd, ondpyet 1 dovatotta xpriong too
eVOOUATOpEVOL Impocopolet. ITpdkettal yia pua AP €KOVIKI) ODOKELI), HE POVAOIKO
apvnTKO OTolyelo OTL elval OXETIKA apyOg Oe OOYKPLON pe pia opnTr) cvokevr). To TeAko
IIPOiOV propet 1 va ovokevaotel oe pop@ry .apk (Android application package), eite va
OwavepnBetl oto diktoaxod katdotpa g Google. H dopr) tov Al xabog xat ot dvo tomot
€00V, mapovotdalovtat oto oxnpd 4.
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Zxnpa 4. Aopr) Kat oot e§00wv tov Al (mpooopoimwtng & smartphone)

Hén 1 oxetxr) opada tov MIT GovAevet ot dnpovpyia pag veag éxdoong tov Al 1
omoia avapévetat va Kokhogoprioet ota TéAn tov 2013 (ai2.appinventor.mit.edu). H
peyalotepn Stagopd avdapeoa otig dvo exdooelg eivat O0tt o AI2 Ba tpéxet € oloxArjpov
OKTLAKA, eVR) Oa eVOOPATOVEL VEeg SOVATOTNTEG KAl XAPAKTIPLOTIKA.

Opolotnteg - SlaopEg Scratch & Al

Metda myv napovotaon to@v dvo NPE, kdmotog 0a katéhnye oto oopmépaopa ot to Al Oa
propovoe va BewpnOet wg to Scratch yia tig popntég ovokevég (Wolber, 2011). Extipmon 1
omota emPePaiwvetar amnod tov Mitch Resnick (Resnick, 2010), mov SnAave tov IovAto tov
2010 ot «1a pédn g opadag avawtodyg Tov Scratch poipdlovrar 10éeg pe Ta péy THG opadag
avarrodng oo AL Ta 2 épya €yoov mapdpoiovg otoyovs, av kair to Al eivar mpooavatohiopévo ota
XAPAKTHPI0TIKA KAl 0T dvvatoTnTeg TV EKX.  Kdmoieg amd 11g ovlnthoeg puag éyoov emrpedoe
oxenikd pe T1 OovaroTHTeg TOL Scratch, 10iwg oTOV TPOmO pe TOV omoio To Scratch opyavaver,
npoorreAaer ka1 Oiayeipierar a dedopéva oto H1adixroo». ANNA kat o Harold Abelson (Abelson,
2010) oe amdavtnor) Tov oe SIKTLAKO POPOLH XPNotav, dnAave xapaktmplotikd: «Or pideg
peradd Too Al ka1 Too Scratch eivar pakpiég kai fabiég, ot omoieg mnyadoov amo pia ko Beopron yia
1] pthooopia 11 ekaidevong oL pag rnyaiver iow oto Seymour Papert ka1 oty Logo, ota TéAy t1¢
Oexactiag 100 1960». Ze AN ep®TNOL OTO 1010 POPOVH, OXETIKA HE TO OLAPOPACHO KMOOKA,
aveépepe: «OeV DIAPYEL 0TIV TPAYUATIKOTHTA KOWOYPHOTOS Kwdikag peradd tov 6vo epappoyov. To
Al kaver xprion tov «OpenBlocks», éva €pyo oo MIT 7o omoio ypnoupomoiei e€ioov kar To Scratch».

AapPavovtag vrmoyrn) Stedveig épevveg (Liu et al., 2013; Gray et al., 2012; Roy et al., 2012;
Olabe et al, 2011; Utting et al,, 2010), 8a Aéyape ot ta 6vo NPE mapovoialoov Tig
aKOAovOeg OpOLOTTEG:

e To Al popdaletat v epgavion kat v aiobnon too Scratch, amod to onoio avtAel kat
pua adloonpeiot) deapeve) xpnotav. Qg ek ToOTOD, 1] petafaor evog pabntr amod to
Scratch oto Al yivetat anpooxomnta kat Oiyeg Waitepa npoPArpata. Zto Al, omeg
kat oto Scratch, ot pabntég petakivody mMAAKiOd EVIOADV OaV VA EVOVOLYV KOPPATLIA
A IPOKEPEVOD VA S1ILODPYIOOLV T IPOYPARHAT TOVG,.

¢ O mpoypappatiopog pe to Al kat to Scratch Ponfda toog apydpiovg pabntég va
EIMKEVIPM®VOVIAlL TIEPLOCOTEPO OtV  emilvon TPOoPANUATOV  Kat AtyOTepo  OTo
oLVTakTiko ¢ yYAwooag. Kat ta dvo NPE epmAékouv evepyd To Xpr)oTr), EMTPENTOVTAG
TOL VA YPAaWel IPOYPUPHATA Yl KATAOTAOElS IIOD OLVOLOVIAL JpEcd He Ta
evOlagépovtd tov, oe avtifeon) pe ) oopPartikry Stdackalia Tov IPOYPAPPATIOHOD.

210V avtinodd napovotafovy Kat O1a@opeg, ol OIoieg etvat:

e Xto Al n Senagr) tov Aoyopwoo amotedeitat amo tpia Swakpita pépr (oxediaor),
OLVTAKTI), TIPOCOPHOWWTHG 1] Qopntry ovokevr)). Otav o xpnotng OSnuovpyel pua
e@appoyr), xpeladetat oovexmg va Kiveltat petadd Tov Tptav antov pepomv. Avtibeta,


http://ai2.appinventor.mit.edu/

AdakTikn Tng MANPOPOPLIKAG 27

oto Scratch o xprjotng ypetadetat va €xet Prpootd Tov pia povo obovn. Ot evépyeteg
IOV ATICILTOBVTIAL Y1d TNV IPOETOLACLA TOD CLOTPATOG yid TV ekTéAeon Tov Al etvat
oapamg SuoKoAOTEpEG atId TIg avtiototyeg Tov Scratch

¢ 'Eva amo ta peyaldtepa mheovektrpata Tov Scratch etvat ) Snpo@ilr)g colloyr) épyov
KAl Iyaiov KOSIKA, EMITPENovIag ) ANy evog HEHOVOPEVOD PIAOK EVIOA®V AIIO
[l eQApHOYI) KAt TV eVO@PAT®OOT) Tov ot pta aAAn. To Al 6e 6rabétet xamota emtonun
vmoot)pln) ya pia avriototyr) ovAloyr). MoAg mpoogata i opdda épyov tov Al exet
Sexuvrjoet metpapatikd tm Snpovpyla puag avrtiotoyng ovAloyrng (beta otadio).

e To Scratch 6e Srabeter Sradikaoieg. Zto Al o yprjotng pmopet va opioet T1g O1KEG TOL
Sladikaoieg pe MAPAPETPOLS, EVOMUATOVOVTAG Kat arAég Sopég dedopévav (AloTeg).

o To Al mapéyet éva mo oAoKANP®PEVO EPIPANOV yid AVAIITOSH AVTIIKEIEVOOTPAPDOV
IPOYPAPPAT®V, OleDKOADVOVTAG T1) peANOVTIKI] petammdnon Tov XPrjotn Og IIo
e8e1dikevpéveg YA®OOEG TIPOYPAPPATIONOD, 010G TV Python 1} v Java, péow xat too
Xapaxtnplotiko Java Bridge.

e To Al npoo@épetl mMovo1OTePeg Pabdnotaxég eprelpieg CLYKPLTIKA pe To Scratch, kabwg
pe 1o Al évag padng propet va dnpovpyroet otdnmote Ba dnpiovpyodoe Kat je To
Scratch, aMda emupoofeta  kat e@appoyég 1oL HEPINApPPAVOLY  PLOIKEG
alnAemdpdoetg péoe Aettovpytav drag and drop.

o H extéleon tov evioAdav oto Al Sev eivat opatry, oe oxéorn pe to Scratch, oto onoio, yla
napddetypa, T IMPog eKTENEON HINOK KOOIKA €X0LV AEDKO MEPLYPAPPd, yld vd
DIIOONA®OOLYV OTL elvan evepyd.

e To Scratch mapéyet mAnjprn vmootn)piln g eAAnViKng yA®oods, eve to Al vmapyet
povo otnv AyyAw.

Ztov mivaxka 1 moo axolovbel cvvoyilovial oplopéveg ammo Tig SlaPopég g IPog Ta

XAPAKTNPOTIKA TOV HEPIPANOVI®OV IIOL POALG HEPLYPAYARE.

ITivakag 1. Avagpopég App Inventor & Scratch

Ileprypacpn) App Inventor Scratch
Eykatdaotaon ZovOetn At
Atertagn Xprjotn 3 Mépn 1 OBovn
Yooyt Epappoyov Ev pépet drabéoun Awabéon
Awadwkaoteg Nat Oxt
Orntikog Ipoypappatiopog Nat Oxt
Egappoyég yia ESvrveg Zookeveg Nat Oxt
Egappoyég goowki)g alMnAenidpaong Nat Oxt

Tupmepdopata - TuAtnon

Kata mv amoyrn) pag, dev omdpyet évag Sexabapog vikntrg. Oempodpe OTL TO eKAOTOTE
m\atoto 1) ekxnadevtiko meptPdarlov to omoio opiletl ) xprion tov Scratch 1) tov Al Kat ta
o6vo NPE ¢yovv ta dvovatda xat advvapa onpeia tovg. To Scratch evOeyopévog va etvat mo
KatdAAnho yia 6daokalia oe pikpotdg pabntég 1) oe MPOoyPAPPATA OIIOLOMY, TOV OOV O
IPOTAPYIKOG OTOXOG elval 1) eDXAPLOT EVAOXOANON Kal OXl pia mo coPapr) yvopipia pe
npoypappatiopo. To Al evlexdpeva va eivat mo KatdAAnAo yua pid Mo emon) e.0ayayr)
OTOV IIPOYPAPHATIONO, OtV oroia o Tehikog otoxog Oa eivat 1) avartodn) g IKavottag Tov
IIPOYPAPUATIONOD Kat 1) petdaPao) oe pia copPatikn yAwooa (Roy et al., 2012).

I'a ) 818aokalia Tov IPOYPAPHATIOROD OTO ANpOTIKO XX0OAel0 1) OTIg MPAOTEG TASELS TOD
Topvaoiov, Bempodpe OTL elval HPOTIPOTEPO KATIOWOG va Sexwvrjoet pe To Scratch xat va
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ovveyioet pe to Al otig emopeveg tadelg 1y exmaidevtikég Pabpideg. Me tov Tpomo avto, n
petapaon avapeoa ota dvo meptBdAlovta yiverat moAd opald Aoyo g idiag aiobnong
(look & feel) mov amomvéovv. To Al oe oxéon pe to Scratch @aivetan va avadoetat wg
OXLPOTEPO TIPOG XPIOI IPOYPARPATIOTIKO mIeptBdAlov oto I'eviko Avkelo xat ota EITAA,
kabwg Oewpeital WOavikod epyalelo yla TNV KLVITOIOINON TV eVOLAPEPOVIROV TOV VEDV
pabntov péom g obvOeong pe Tig Kivntég Tovg ovokeveg (Roy 2012). ANwote, kat oto
Ipoypappa Znovdmv tov padrpatog «Egappoyég ITAnpogopkne» g A' talng Tov véoo
I'evikov Avketov (PEK 932, 14.04.2014), otovg otO)0LG TOL HAONHATOS AvVA@EpeTal yid
mpot| @opd Ot o pabnu)g Oa mpémet va pmopel va oxedualer xai va avamtdooet
HIKPOEPAPPOYEG TOV «ECLITVOV» KIVITOV ovOKeL®V. Avap@ifoAa, ot mapamndve vrodéoelg
KwvoovTat oe Bempntiko eminedo, pag Kat armovolddet To avtiotoly o epevvnTiko vaoBabpo,
KOpla AOY® TOL COVIOHOD XPOVIKOD OlaoTipatog epgdaviong tov Al Qotooco, ta mpota
amoteléopara amd TV ewoayoyr tov Al oto oxohiko mepiBdlov  deiyvoov va
emPePaidvooy Tovg napamndve wyxvplopovg (Opgavaxng & IManaddxng, 2014). O Wolber
(2010) Bewpet o Al g T0 O®OTO epyaleio oto 0wOTO XPovo. Eva to Scratch pe v evpeia
owadoor| tov éxet amodeifer v afia kat mv eoxpnotia twv NPE, to Al épyetat va
ovpmAnpooet T Slya TOV XPNot®V yid @opntég ovokeves. H mapovoa pehétrn evemiotodpe
va amoteAéoel €va Xprowpo odnyd yla Tovg eKIAdeLTIKOLG, Ot omoiot oyxedialovv
ewoayoylka padnpata  kat  dpactplotnieg  MPOYPARHATIOHOD,  IIPOCEAKDOVTAS
IIEPLO0OTEPOVG PLABNTEG OTOV KOOHO T1)G AT POPOPIKI|S.
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