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EIXATQI'H

To 10° MaveAAnvio Zuvedplo «Aldaktiki tng MAnpo@oplkng» Sle€nxdn mapaAAnAa
pHe To 12° MaveAAnvio kat Aebvég Zuvédplo «Ou TME otnv Ekmaideuon~», o€
ouvllopyavwon amo tny EAAnviki Emotnpovikn ‘Evwon TexvoAoylwy MAnpogopiag
& Emkowwvwwv otnv Ekmaideuon (ETME), to €pyactiplo AnpIOUpylKOTNTAG,
Kawvotopiag kat TexvoAoyiag otnv Ekmaidsuon (AnKatTE) tou Mavemotnyiou
Autiking Makedoviag kat tov XUAAoyo Ekmaideutikwyv MAnpowoplkng PAwpivag
(CEMNOD).

To ouvedplo dlopyavwbnke o pua GUGKOAN GUVORKN TTAyKOOHIWG, €V HECW TWV
amayopeUcewy ToU Tpoikuwav amd tnv mavonuia COVID-19. Metd tnv apxikn
avaBoAn tou, TeAKKA Olopyavwbnke OlAOIKTUGKA HECA Al TIG UTTOOOMEG TOU
AnKatTE kat tou NAM. Ymé autn tnv €vvola, n Slopydvwon ATav mpwitdyvwpn aAAd
AyKaAldoTnKe amd Toug cuvédpoug Beppd, odnNywvTag o Pld ApKETA au€npévn
ouppetoxn. ‘Ovrag to 0sutepo cuvedplo Tng ETME mou mpaypatomolnbnke pe autn
TNV TPOCEYYIoN, €VOEXOHUEVA APNVEL HIA TIAPAKATABAKN Kal TEXVOYvwoid yla
HEAAOVTIKEG, (0WG UBPIOIKEG HOPPEG OleEaywyng ouvedpiwy.

To £vauopa yla tnv kabiépwon tou Zuvedpiou «AdakTiki tng MANPOPOPIKAG>
amotéAeoe n 1n Hugpida «Adaktikn tng MANPo@opIKng», TTOU opyavwonke otnv
ABnva to 2001. AkoAouBnoe pia Ainpepida to 2003 oto BoAo, mou amoteAsl Kat Tnv
OUCLAOTIKN apxn Tou Beopou. Amo ToTe To ZuvEDpLlo Tpaypatomoleital Kabe ouo
Xpovia Kat €xet @uhofevnBei amd Oidapopa Mavemotipia o MOANEG EAANVIKEG
moAelg: KoptvBog (2005), Matpa (2008), ABAva (2010), ®Awpiva (2012), P£Bupvo
(2014), lwavviva (2016) kal Oscoadovikn (2018).

Ztoxog ToU Zuvséplou glval va amoteAéoel 1o Bnpa nmapouciaong kat SlaAdyou
OXETIKA HE EPEUVNTIKEG HEAETEG KAl EPYAGIEG, TTPOTAGELG, AVAAUCELG KAl BEwpNTIKA
mAaiola mou oxetidovtatl pe Tn AdakTiKi TG MANpowopIkng Kat tn SiéacKaAia g
MANPOWOPIKAG 0 OAEG TIG Babpideg Tng ekmaideuong.

To Zuvédplo ameuBUVeETAl OTNV EMOTNHOVIKNA Kdl EKTMAIOEUTIKN KOVOTNTA TOU
aoxoAsital Ye tnv £psuva otn OI0akTikn tng MAnpo@opikng Kal tn SidackaAia tng
MAnpo@oplkng otnv mpwrtoBabpula, dsutepoBabuia, TpitoBAdula ekmaideucn Kat
EMPOPPWON.

210 100 Zuvédplo «AldakTIKA TNG MAnpowopikng» umoBANBnkav 13 apbpa améd ta
omoia £ywvav dektd 8 wg mARpn apbpa. H mapouciaon twv apbpwv €yive og 6UO
ouvedpleg. ITtnv TPWTN ouvedpia cuykevtpwOnKav epyacieg mou £otialouv otnv
YTOAOYIOTIK ZKEWN KAl TNV aflomoinon amtikwy TeXVOAoywwv (Arduino kat
Popmotikn) otnv EKnaic‘Ssuon H 6£L'Jtspn ouvs(‘ipia £0TiACE GTOV TPOYPAUHATIONO
Kat T npoypaupatlonksg OOHEG, EVW TIAPOUCIACTNKE KAl pia Sla@opoTmotnpévn
gpyacia mou agopd otn Snyoupyia emtpanédiou maxviolou yid to Nnmaywyeio.
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Oa 6¢éAape Kat amd tn B€on autn va guxaplotiooups tnv EAAnvVIKN Emotnyoviki
‘Evwon TexvoAoywwv MAnpogopiag & Emkoivwviwy otnv Ekmaidsuon (ETIE) mou
Hag epmotelBnKe thv opyavwon tou 10ou MaveAAnviou Zuvedpiou «AlOAKTIKA
NG MANPOYOPIKAG> KABWG KAl TA HEAN TNG ZUVTOVIOTIKAG EMTPOTAG yid TNV
utooTtnpLEN TS dlopydvwong. Euxapiotoupe 6Aa ta péAn tng EmMoTtnHoVIKAG
EMTPOMAG Yla TN Bonbeld TOUg OTNV KPion Twv EPYAclwyv Kal ta HEAN TNg
OpYavwTIKNG EMTPOMNG TOU £pyacHnKav yla TNV €MTUXNUEVN OPYAvVWON TOU
ouvedpiou. TEAOG EUXAPLOTOUKE OAOUG TOUG CUYYPAWEIG TIOU €UTOTEUONKAV TIG
£PYAGIEC TOUG OTO CGUVEDPLO.

O mpoedpog Tou cuvedpiou
Oappevog Mmpdrtitong
Kabnyntig MTN, MAM
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To povtéro tng lepapxikng AloAdynong Nvwoewyv
MpoypapUATIGHOU: Hia EPTEIPIKA HEAETN

3t. Ziwya', B. Katwylavvn?, A. MikpomouAog?, . MméAAou?

ziogastella68@gmail.com, vasilikikat2000@gmail.com
amikrop@uoi.qgr, ibellou@uoi.gr
! Exnondevtikog TIAnpopopiknc, 2 TMHYM Navemothpio lwavvivey,
3MTAE NavemotApio lwavvivey

NepiAnyn

O mpoypappatiopog LIOAOYIOTIK®V ovotpdtov amotedel Paocwkry kat dvokoAn OeSomra. Ot
eKIALOeLTIKOL EMOIWKOLV Va PPovV TG KATAANNAOTEPEG TeEXVIKEG ASLONOYIONG MOTE VA PIIOPOLY APEVOG
Va EKTIPUNO0LY He akpifela ) yvoon Tov pabntaov, kat agetépov va Pedtiwoovy tn dwdaokaiia toog. H
epyaoia napovotddel Vv epappoyr) tv tagtvoptev Bloom kat SOLO otov mpoypappatiopo og maioto
g oxediaong pabnotakmv Spactnplottev Kat g aStohoynorg tovg avtiototya. [Tapovowaletat to
povtého g lepapykng ASwoloynong Ipoypappatiopod (IAIT), kat Sepeovdrtar 11 aStohoynorn tev
YVOOEDV TPOYPAPPATIOROL ot  TeAewogottovg padntég Avkeiov kabmg kat 1 oOyKpon TV
anoteAeopudt®V NG pe T ovvnOiopévn epmelpikny aloloynon amd exnaidevtikovs. Ta amoteléopata
emPefat®vovy eLPHPATA Yid TV ASIOAOYOL) TOV YVOOEDV IPOYPAPIATIONOD KAl TI OXETUKEG DDOKOAieG
ot padnon tov. Ta oopmepdopata avadeikvooov ot 1) IAIT anoteAet éva avalvTiko epyaleio OIOTIKIG
adloAOyNo1Ng YVOOEDV IPOYPAPHATIONOD Kat 0Tt Xpeldletat emmAéov dtepedvnor) yia Ta 60o vynAotepa
emineda g SOPIKI)G ITOADIIAOKOTITAG TG.

Aé€eig kAedia:  Ilpoypappatnopos, alohoynor, talwopia Bloom, tawvopia Solo, Iepapyikn
A&lohoynon) [poypappatiopod.

Elcaywyn

O mpoypappatiopog &g avrtikeipevo Sidaokaliag mpoxkalel eSalpetiko evola@épov Kat
amotelel éva oovOeto evvololoyiko medio. ZopPaliel oty avdmtodn deSlotiteav oywnAoo
emuredoov kabmg ot petapopd SeStotrtev emtAvong mpoPANpaT®OV o8 GAA YVOOTIKA nedia
(Koung, 2001).

Ot 1meploooTepeg £PebVEG OXETIKA HE TOV IIPOYPAPURATIONO d@QOPOLV OTlg O10aKTIKEG
TEXVIKEG, TNV KATAvOnor aA\d Kdt Tig Hapavonoelg tov padntev. Emxevipovovial oty
emtdoorn TV padnteov xatda ) dwapketa g Stdaockaliag 1} petd, pe eotiaon ora padnoiaka
amote\éopard, ota epnodia pabnong kat otig napavoroetlg (Bennedsen & Caspersen, 2012).
Atyeg 1Ovo peAéteg apopovy v aSloAoy1 01 TOL IPOYPAPPATIONOD Kat diaitepa oe padntég
deotepofddpiag exraidevorng.

H a&loAdynon yvwoewv npoypapuatioyol kat ol GUCKOAIEG

Ta eloaymyikd padnpara Ipoypappatiopod Sivoov Epeaon otV emAvOor IPOoPANPAT®V Kt
OtV AmnoKINon yveoemv Kat 6elotrtov oxetikd pe pefodoog akyopdpwkrg (Tpoyiavvng,
2005). Awadikaoia mepimhokrn mov coyvd odnyel oe mapavorjoelg Kot amoyontedoelg O
IMomaddakng (2016) oty emokomnorn Tov Iapovotddet ta npoPAfpata g Swdaokaiiag too
IIPOYPAPHPATIOpod otovg pabntég g Aeotepofddpiag exmaibevong oty EAAada xat
napabdétet ADOELG Y TV AVTIPET®IIOL) TOVG.

0. Mmpartttong (emy.), Mpaktikd Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwpiva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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ISwaitepng onpaotag etvat ot SpACTPLOTNTEG ITOL XPIOLOIIOO0Y Ot EKIIALOEDTIKOL KATA T
d10aokalia. O exmatdevTikog opeilet va altomotei katalnAeg texvikég Kat mapadetypata
®OTe Ol pabntég va apopoimwoovv agnpnpéveg évvoleg, kabmg Oev €XOOV IMPAYHATIKES
avanapaotdoelg (Bey et al, 2010).

Meydhog 0ykog epevvav emPeBai@vooy 0Tt 1] ASIOAOYNON TRV YVOOEDV IPOYPAPHATIONOD
dev elvan evxkoAn ovte axkpifPrg. To xapnAo mocootd emtoyiag 1@V pabnrov ota padnpata
HIpOYpPappatiopon, prmopet va enyndet xat anod v éN\ewyrn) kakov epyaieiov aStohoynong
ya mv tadwvounon g SvokoAag TV pabnolak®v dpaotnplot)tev oL A@oPoLY 1)
ovvtadn evog mpoypappatog. AveSdptnta amo tovg TPOIoLG aSloAoynong evromlovrat
oplopéveg Kotveg enotdr)oelg mov oxeTifovtal pe v avtidnyn OTt 0l YVOOoelS Tov padntov
dev pmopoov kat dev mpéret va agtohoyodvrat povo pe tedikr| egétaor). Ot pabnteg mpémet va
adtoloyovvtat katd T didpketa Stdaokaliag Tov padrpatog MOTe va KV TOIooovTat aANd
Kat va napakolovBoovv myv mpoodod xat Tig SuokoAieg tovg (Ivanovié et al., 2015):

INa mv alohoynon g OLOKOAIAG JPACTNPOTTOV IPOYPAPPATIOROD, ovVI0ng
XpnotporolovvTat dbo MPOCeYYIoELS, TOV TASIVOPLOV Kal oV petprjoenv. H mpooéyyion tov
talvopiwv  elval  DIIOKEWEVIKI), omIaitel Ot  eKHAdevTKol Iov  Onpovpyovv  Tig
dpaotnploTnTeg MPOYPAPPATIONOD, VA elval €UIEIPOl OXETIKA He TV TASWVOPNON T®V
dpaoctplottev ota emineda Tev Tasivoptov. Ot Tadtvopieg mov YprotponotodvTatl eivat 1
apxwr) TaSwvopta Bloom, 1) avabeopnpévy tadivopia Bloom kot iy tadivopia SOLO. H M\
IIPOCEYY10T), Ol HETPIOELG, VAl {Ild TTOCOTLKI) IIPOOEYY10T]. XPNOLHOIIO0DVTAL HETPTIOELG TTOD
IIPOEPXOVTAL ATIO T1) ADOI) IOV SiveTatl arIod TOV EKIIAOELTIKO KA ITOL PIIOPEL va elvat Mo armhr)
amo g Avoetg moo divoov ot pabntég. H Avon eivat évag evektikog eiktng dookoAiag mov
Bondda otv tagivounon epwtroe®v pe PAon Tig AIIattroelg Tovg Kat mOavov va puny eivat
KataAAnAn yia edikd napadetypata npoypappatiopod (onwg i avadponr)) (Elnaffar, 2016).

Tevikda 1) alyopOpixr) etvat éva dvokoAo medio yia va Sidaytel Ao Tov eKIatdevTKO KAt
IIOAOIAOKI 1] agopoinon aro tov padnty. O akyopipog, emumiéov, yapaxtpiletat anod to
m\jfog TV Aboemv yia éva mpofAnpa. AvTo TO XAPAKINPLOTIKO AIOTEAEl TV IPOTI)
dvoxoAia, enetdn] eivat SOOKOAO 0 eKIIAOELTIKOG Va TIPOoPAEWeL OAeg Tig mBaveg Avoelg evog
IIPOPAIPATOG TIPOKEHEVOD VA TIG EVO@PATOOEL 0T Bdon g Adong tov (Bey et al., 2010).

H Sevtepn 6vokolia eivat dapeoa oovdedepévr) pe v dwa v adtoloynorn). Ot epeoviteg
Oewpoovv ot i artotedeopatiki) Stdaokaiia Oev amodidel ovolaoTikd poAo otV alloAoynon
®¢ pépog g pabnotaxrg dadikaoiag. H afioloynon omy tadn amotelel mnyr) aodageiag
petado tov adloloyntr) Kat Tov eKIAIOEDOPEVOD, KAl HEPIKEG POPEG PETASH TV 1010V TV
adodoyntev. ITap '0Aa avtd, etvat pia dadikaoia evoopdroong ot Stadkacia padnong. H
adtohoynon amotedeit 08nyo yla Vv 1mpoodo Tov eKIadeDOPEVOD Kat mIapepPaivel oto
ermnedo aMnAenidpaong peTadd eKImatdevTKOL Kat eKIadevoOpeVoL yid T1) PeAtiotomnoinor)
G HETAPOPAG YVOOe®V, deSloTTaVv Kat Ipaktikev. Etoy, n onpaocia g eivat npotedovod.
Me avtr) TV évvota, éxoov xpnotporowndet moAAég pébodot kat epyaleia otnv agioloynon, Ta
omota etvatl averapkr|. Aot 1] AVendapKela Xapaktpiletat elte armd avarroTeAeOpaTiKoOTTd,
amo apgifolo anotéleopa eite amo povadikotnta, SnAadr Oev propet va epappootet oe OAa
ta nedia (Bey et al., 2010).

H epappuoyn twv taéivouiwv BLOOM kai SOLO otov npoypaupatioyo

Tooo n apywr) tadivopia Bloom (1956) 600 xat 1 avabeopnpévn (Anderson, & Krathwohl,
2001) &xoov xpnotponowbel wg onuelo avapopdg yia épevva otov mpoypappatiopod. Ot
exratdevTIKOl MOL LAomoovY TNV Tadwvopnon ogetlovv va yvepifoov To mAAiclo
d10aokaliag oo padnparog, dSnAadrn va 618ackoovy ot 1610t ITov ASloAOYoDV MOTE VA PIIOPOLY
Va KAt yoplomolovy tig dpaoctnptotnteg ota KataMnAa emimeda g tadtvopiag
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H ta&wopia SOLO tev Biggs & Collis (198

2), KATyoplomotel TV VONTiKy dpaoctpldtnta Péo® TOV HOIOTIK®V KAl IIOCOTIK®V
XAPAKTNPLOTIKOV TOV OPACTIPLOTHT®V IIOL AIALTEITAL VA DAOIOU)00DY Ot padntég. Apketég
peNéteg TV XpnolwgomolobV Oty AaSloAOyNon  AIAVINoE®V O dpaoTnploTiTEg
npoypappartiopod (Aadiag et al, 2018; Lister et al., 2006; Jimoyiannis, 2011).

H e@appoyr] t@v 600 talivopie®v napoootaet 6vokolieg ot 6daxtiky) mpadn emetdn) 1
TaSvounorn oV OpacTnPOTHT®V Ot ermtreda eSapTaTal amod Ta OLYKEKPIpEVa Iapadetypara
oo 0ddokovtatl oty Tadn. Ano PipAtoypagixr) emoxkonnon damotodnke 0Tt 1) Xpr|on g
tadwvoptiag SOLO eSaptatat oe peydho Pabpo amod to mepleyopevo Tov padrpatog kat To
Bdabog xalhoyng g Stdakteag VANG (Ziwya, 2018). Aev priopet va epapjiootet pe ovvéreia amo
moA\oV¢ exmaidevtikong, ovvr)fwg nmpooappodetat, mapaleimovtal kamnow emineda (IpoTo
IPOOOHMIKO KAl IEPITO EKTETANEVIG Bedpnong), ONHIovPYOLBVIAL EMEPOVS KATyoples, 1
ovvovddletan pe v tadivopia Bloom. H epappoyr g dnpovpyet aoagetes.

Epmelpikn HEAETN

To mAaioio tng épeuvag

H épeova ywa myv allohoynon eV yveooeov MIPOoyPAppdTiopod eotdlet Kuplog otnv
tprroPabpia exnaidevon) (Izu et al., 2016; Kiran, & Moudgalya, 2015; Lopez et al., 2008; Selby,
2015; Sheard et al., 2008; Thompson, 2007), oto yopvdaocto xat To 0npoTko (Jimoyiannis, 2011;
Mallios, & Vassilakopoulos, 2015; Meerbaum-Salant, et al., 2010). Katd v aSioAdoynon
YV®OOEDV IPOYPARPATIOROV, SIAMOTOVETAL AUPLOPITNOL G P0G TV ASLOIoTia ot XPrjon
eV Tadivoptev Bloom xat SOLO. Aappavovtag vmoyn Ta HApandve, 1) Iapodod peAétn
OlepevVa a@evog To eminedo TOV YVHOEDV IPOYPAPHATIONOD TeEAel0QOT®V pabntev Avkeiov
KAl d@eTEPOL TV epappoyr) Tov povteédoo lepapykng AStohoynong Ipoypappatiopod (IAIT)
Katd TV aStoAOyn01) TOV YVOOEDV TOV HadnTtov.

Zv épevva epappootke 1o poviého IAIT mov mpoteivoov ot MméMov & MikpomovAog
(2008) ywa v mototikr) aStoAoynon TV yveoemVv otov mpoypappatiopo. EmAéxOnke n
EQPAPPOYT] TOL POVIENOL aLTOL aA@Pevog emeldn) elvat edKOAO yla KAabe eKITAIOELTIKO ITOD
d10doket va katatddet Tig aravtroelg ToV pabntaov ota emineda tov, agetépoo emeldr) propet
pe peyalotepn akpifela va mpoodlopioet Tig HApAavor|oelg KAt va aloAoy1)oet Tig S0VATOTnTeg
oV pabnteov otov npoypappatiopo. To poviého tpomomotet v tadwvopia SOLO, wmyv
e€e1d1kevEL OTIG IPOYPAPPATIOTIKEG YVAOELS Kt TIePAAHPAVEL TIEVTE 1ePAPYIKC ermimedar:

e 1o eminedo, mpodopiko: o pabntrg dev £xet katavor|oet 1o IPOPANpa, dev yvopilet T
oOVTAdN TOV eVIOA®V 1) dev amavtd.

e 20 eminedo, empépovg Katavonong: o pabntrg éxet avrn@bel peptkag to mpoPAnpa
Kat éxet anodmoet opdd ypapPAaTIKA KAt OOVTAKTIKA AITAEG EVTOAEG.

e 3o eminedo, mPOOEYYIOTIKIG Katavonong: o padntrg éxet aviknbet to mpoBAnpa xat
éxet dwoet Adon opbr| pe amiég eviolég kat Aoyixég Sopég.

e 4o eminedo, oovovaotikd: o pabntrg éxel oxedraoel dopnpévn Avon. Xprowponotet
OMOTA eVTIOAEG Kat Gopég aAAd ermAéyet TV TAEOV KATAAANAD).

e 50 eminedo, extetapévng Bempnong: o padntrg vAomotet to Bétioto aryopdpo yia to
IPOPANPA KAt T1) OLYKEKPLEVT] YADOOd.
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Aciyua kai diadikacia

H ¢peova 61e€nx0n xata to oxoAwo €rog 2017-18 oto mAaioto tov padrpatog AEIIT g I”
Avkeiov omov ovppeteiyav 33 pabntég Oetikmv Znovdav xat Owovoptiag - [TAnpogopikr)g
peta amo didaokahia 12 efdopadav. Ot dpactnprotteg frav idieg yia 0Aovg Tovg pabntég
KAl aQopodoay EVVOLEG OXETIKEG [e TIG PeTAPANTEG, eVTOAEG eKXDPNONG, Oopég emAOYng Kat
enava\nynge. H yparrt) atoAoynon) €ytve 0to T€A0G TOL IPOTOL TETPAPIVOD e JIAPKELT TPELS
Odaxtikég wpeg, oe 10 dpaoctpiotnteg, talvopnpéveg pe Pdaon Ta emimeda g
avabepnpévng tadivoptiag Bloom, pe 6vo Spaotnprotnteg yia xdabe eminmedo xat pia yia ta
emneda Bopdapo xat Snprovpye. Ot dpactprotnteg emhexOnkav ocopgeva pe ) Sidaybeioa
OAn Kat otig dvo opadeg ITpooavatoAopod eve eatpébnkav ot arnavtroelg IOV padnTov moo
dev andavtnoav oe OAeg TIg OPACTPLOTITES.

Ot anavtroeig tov padntev adtoloynOnxav pe v IAIT ano my exrmadevTiko mov Sidaoke
10 pabnpa kot pe tov mapadoolaxkd tpomo Pabpoloynong amd &8t Pabpoloyntég,
exiadevtikovg IMAnpogopikr|g pe epmelpia amod 12 éng 18 €. O xabévag Tovg Padpoloynoe
mévte 1) €€t yparrtd, oe etkooaPadpta kKhipaka. Katomy, ot Babpoloyieg avtiotoxr|fnkav pe
ta emireda IATIT yia va ooykpiBoov ot Svo tponot aStohoynong. H khipaka avtiotoiyiong moo
xpnotpomnow)dnke napovotdaletar otov Ilivaxka 1. Oplomke pe Pdon myv epmepia tov
exriatdevTKOV arto Pabdpoloynon yparrtev oe eminedo eetdoemv oyoleiov. H atohoynon pe
v [ATI faociotnke oe DIOJEYPATIKEG ATIAVTIOELS AV lepap)IKO erminedo (Ziwya, 2018).

IMivakag 1. Avriotowyia g eikooafabpiag k\ipaxag ota enineda IAIT

Emineda IAII BaBpoMoyia
1o mpodopiko 0 g xat 7
20 gMPEPOLG KATAVONONG 8 ¢wg xat 11
3° IPOOEYYIOTIKI|G KATAVON01g 12 ¢wg xat 16
40 oovdLAOTIKO 17 ¢og xat 19
50 extetapévng Bedpnong 20

AnoteAéopata Kal culntnon
F'vwoeig npoypapuarioyov

IMivakag 2. Zoykpion adtodoynong petao IAIT kat mapadooiaxig afiodoynong (ITA)

Eminedo 1o 20 30 4o 50
Bloom MPOOOUIKO  EMPEPODG  IIPOOEYYLOTIKNG ZovOvaotikd  Extetapévng
(%) Katavonong Katavonong (%) Oewpnong
(%) (%) (%)

IAII TIIA IAII TITIA IAII ITA IAII ITIA IAII TIIA
Oupapat 101 172 162 152 273 212 455 152 1.0 31.3
Katavoo 242 414 71 3.0 182 8.1 485 51 2.0 424
Egappolo 182 323 9.1 7.1 121 0.0 60.6 1.0 0.0 59.6
Avalde 242 485 273 91 21.2 152 242 152 3.0 12.1
ASodoyw 333 556 141 91 7.1 3.0 384 51 7.1 27.3
Anpovpye 242 394 394 121 273 27.3 0.0 152 91 6.1
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T'a to mpodpopiko emirnedo 1) avakAnor) yveoemv amnotelet e§lotnta oty omoia ot pabntég
onpelwvooV Tig xapnAotepeg emdooelg (10,1%). H avaxAnon tonev 6edopévav kat 1) obvtadn
dopav emavanyng amotehovy onpeia SvokoAiag yia Tovg pabntég. O yapnAotepeg emdooetg
yia 1o devtepo eminedo IAIT oxetiovrat pe v Kavotta va Katavoroovv (7,1%) xat va
epappoooovv (9,1%) otoryemdelg oD amAég Aettovpyieg evog mpoypdapparog. Otav diverat
éva mpoypappd, ekxopoLv TNV eldywotn tipn oe AdBog petaPAnt). Emiong, oe Sopr)
enavanyng «OZO» ypnowomnotodv otr oovOnkn Adabog petaPAntég kat Tig avrtiorolyeg
OPLaKEG TIEG. AKOHA, OlamoT@vovTal AdOn ¢ IIpog T Oe1pd eKTENEDTG TOV EVIOADV APOD
Kdmotot padntég Be@povy OTL 1 enavAaAnyI) IPONYelTal TG APYIKOIIOiNoNg Jiag peTaPAntr|c.
H dnpovpyia mpoypdppatog amotelet ) pikpotepr) SLOKOALA yia Tovg padntég oo pIropooy
va Kavoov povo amhovg eAéyyoog e dopr| emhoyng kat va epgavifoov pnvopata. Gatvetat
OTL OTO0 eminedo TG EMPEPODSG KATAVONONG ot padntég éxoov Tig KaADTepe emdOoeLg Ot
dnpiovpyia IPOyPAaPHATOG KAl TIG XELPOTEPEG OTNV KATAVON 0T YVAOOT®V SAdIKACI®V.

Z10 Tpito emimedo ot pabntég mapovoldfoov Tig XapnAotepeg emOOOEg OTNV KAVOTTA
adtohoynong (7,1%). Mikpr) dookoAia evromifetal ot peTatpor) ptag Sopng enavainyng oe
A1 pe eAayiota pikpd ooVTakTikd Aadn oe avtifeon pe mVv Tponomnoinon Sour|g emAoyr|g
pe amotéAeopd va pnv eNéyxoov ONeg TiG MEPUITOOELG (EAEyXODV HOVO TNV MEPLITOOL T
APV TIKI|G TUILG OTOV DIIOAOYIOHO TG AITOADTNG TIHLG). ZTIG IKAVOTITEG THG AIIORVI|HOVEDOT|G
Kat g Onuovpyiag mapatnpovviar ot vynAotepeg emdooelg (27,3%). Ia v
AIOpVIOVeLOn Ta onpeta OLOKOAMAG 1EpapXIKA eival 11 oLVIASH TOV TPV Jopdv
ENAVANYPIG, TA OXHLATA OTO O1AYPAPLA POI|G KAt O1 TOIIOL TV dedopEVmV, £T01 I mEPLYPAPT)
yivetat pe mapadetypata. XApaxkT)ploTiKy] MePUTT®ON VAL 1] EVIOAT) EKXOPIONG Yl TOVG
TOII0VG TOV dedopévav TV orola mapott ot pabntég yvepifoov, dev ypdgoov napadetypara
TPV pe ) xpron mg. [a m dnpovpyia mpoypdppatog ot pabntég yprnotponotody dopr)
ermavaAnyng pe oovonkn moo dev eAéyxel OAeg Tig amattroelg tov mpoPAnparog dSnAadrn tig
OPLAKEG TIHEG YA TO OMOTO DIOAOYIORO T®V {NTovPEévVeV 1) Xx®plg Katalnlo éAeyxo pe dopr)
eIMAOYI|G Y1a TN OOOTI) ERPAVIOT PVOPATOV. 2T0 eminedo TG MPooeyyLOTIKIG KATAVON01g Ot
emoooelg TOV pabntov eivar vynlotepeg otnv amopvnpovevon Kat T dnprovpyia
IIPOYPURHIATOS KAl XapnAOTepeg otV atoAOynon).

[a 1o Ttétapto oovdvaotiko eminedo, ot xYapn\otepeg emdooelg TV pabntov
IIOPATNPODVTAL OV IAPAYDYL] IPOYPARHIATOS e TANPOTNTA. Aev DIIAPYOLY PabnTég IIov
Xpnotporiotovy  dopr) enavalnyng ovvdodlovtag Oovo oovinkeg kat Aoywko Teheotr).
Yopmepatvetrat 0Tt 8ev €X0DV KATAKTNOEL TV KAVOTNTA va S1E1ovpyodV IPpOoyPaRpaTd IToD
arattovy ovvOeon kat ta omoia dev €xoov ddaxbel oy taln. Ot pabntég éxoov
dovatotnta diaoraong Tov mpoPArpatog oe vronpoPARpaTA je ANPOTNTA, SLOKOAEBOVTAL
OH®G va KAvoov éAeyxo eykvpotntag dedopévav emeidr) amattel epgaieopevy) dopr). Etvan
Op®G oe B¢0n Va xpnotporolody epgaAevpéveg Sopég emloyrg ®ote va broloyifoov omotd
I\ 01 Kat mooootd. Ot maparrdave padnTég EXovv TV evxEpeLa va emADOLY HpoPAfjpata oo
arattovy  dadikaoteg emavaAnyng pe yvooto 1) ayveoto mArfog emavanyeov. Tig
oynAotepeg emoboOoelg Iapovoldaovoy ot padntég oy kavomta epappoyng (60,6%).
Meyahvtepr) dvokoAia evromietal ot ovvtaldn oovinkng pe OZO Kat ota COVTAKTIKA Adln
OTNV €VTIOA] EKX®PNONG TOL eAdX0TOL. AAIMOTOVETAL €0XEPELd T®V HabnTev oto va
vnoloyifoov mAn0n, abpoiopata kat eAdyoTa, péylotd, oe pia enavalntky Stadikaoia.
Apa yia 1o ocovoLaoTiko eminedo ot pabntég mapovotdfovv Tig Kalvtepeg emdooelg otV
EQPAPPOYT] YVOOT®V JAdIKACIOV Ot éVa IPOYPAPPA EVR TIG XEIPOTEPEG OTNV Onjptovpyid.

To eminedo g extetapévng Bewpnong Oev opiletat yia tig dpaotnplotteg mov oxetifovat
He To emiedo g ePAPHOYNG KAOMG KAl yia ePOTIUATA TOV ENUIEODV AIIOPVIOVEDONS,
Katavonong xat agoloynong. Omote yia Tig deSiotnteg avtég dev pmopoovv va egayxbodv
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akpifry kat ac@alr oopnepdopard. Tig yapn\otepeg embodoelg mapovotalovy ot pabnrég
otV avalvor) evog mpofAnpartog oe vrionpoPAnpata (3%) xabaog dev eivat oe Oéon va AaBoov
VIIOWYI) OAOLG TOVG ITEPLOPLOPOVG TOL IPOPANHATOS KAl VA YPAWOoOLV £T01 1) BEATIOTH) ADOT) IOV
e\éyxet OAa ta evoeyopeva. Iapatnpoovvrat vynAotepeg emdOoelg KATd 1) dnpovpyla evog
npoypappatog (9,1%) enedr) ot pabntég yvepifoov moAd Kald OAeg Tig Sopég emavalnyng
KAl HIIOPODY VA YPAWOLV TV TAEOV KATANDNAD.

Texvikég a§loAdynon¢ yvwoewv npoypauuaticyou

O TITivakag 2 mapovolalet ) obOYKPLOn TV d00 TeXVIKOV dStoAOynong. Xto mpodopiko
eminedo, ot pabntég mov Oev PIOPOLV VA AVAKANECOLV YVQOOELS IIPOYPIHHATICHOD
dragopormotodvtat Kkatd peydho Babpo amo tov tpomo adtoAoynong. Ze OAa ta emineda Bloom
000V agopd ToLG PABNOIAKODG OTOXOVG TOV dPACTIPLOTHTOV IAPATNPOVVTAL XAPNAOTEPES
emdooetg pe myv IAIL Zto emmedo avto @aivetat ot 1 IAIT amotelel évav meptoootepo
avaloTiko Kat otoxoletnpévo tpomo agloloynong mov meptopifet Katd peydio Padpod ta
II0000Td emMOO0ERV TOV Padntav yia oha ta emimeda g tatvopiag Bloom.

I'a to Sedtepo erminedo g MPEPOLG KATAVON OIS, I] AVAKTNON YVAOEMV elvat aveSaptntn
aro Tov TPomo adtoAoynong. Ze OAa ta ovmoloura emineda g tadivopiag Bloom, 1)
Babpoloyia pe my IAIT xataypdgetal vynAotepn. I'ia To tpito eminedo g IPOoeYYIOTIKIG
Katavonong, ot dvo tpomot altohoynong tavtifovrat ot dnprovpyla oAoxAnpepEvev
IIPOYPARHIATOV, EVE OTLG 0eS1OTI|TEG TI)G ATIOPVI|HOVEDOL|G, TI)G KATAVOIOL)G, T1)G aVAADOLG KAt
g aStoAoynong vIIEPEXEL I LEPAPXLKI] ASLOAOYTON.

'Otav 1o mépmro eminedo g extetapévng empnong dev opiletat yia OAA Ta epOTPATA TG
dpaotprotntag tov avriotoyyov emuedov Bloom, tote Bewpeitat o1t padl pe 10 Té€TapTo
ooVOLAOTIKO amoteNobdV éva emimedo. ZTnv nepimtoor) avtr), 1) IATT mheovektet pe peydheg 1
HKpeg dragopeg évavtl g mapadootaxi)g aSloAoynong 1) ovpmimtet avaloyd pe v
moAvm\okoTnTa g dpaotnpiotnrag. Ta Gvo avtd emineda (tétapto Kat mépmto) eetafovrat
SexPLOTd yla Tig dpaotnElOTNTEg TG avAADOoNg Kat g Snpovpylag Ipoypappatog. X,
dwaonaon mpoPAnparog 1 TAIT Sivelt oynlotepn 1) 1dwa Babpoloyia pe v napadootaxr)
adtohoynon.

Zupmepdopata

H napovoa pehétn Stepeova v aSloAoynon yveoe®v IPOYPARHPATIOHOD TEAELOPOLTOV
pabntov Avkeiov o O¢para mov a@opovy TOIOVS dedOPEVOV, EVTONEG eKYDPNONS, OOHEG
ermoyr)g kat enavalnyng. Iapovowddet emiong v obykpiorn 800 texvikav aStoAdoynong.

H IAIT oe oxéon pe mVv Dapadoolaky) aStoAdynor oto Ipodopiko eminedo cuVOAKda divet
ITO AVAADTIKA AIIOTEAEOPATA, APOD PEI®VEL TIG EMOO0ELS TOV Padntaov oe OAd ta emimeda g
tadvoptiag Bloom. I'a ta enineda empépoug Kt MPooeyylOTIKIG TaSvopnong mapovotddet
TADTLON 1) DIIEPOXT| EVAVTL TG TAPAdOOoLAKN g agloAoynong. Aev prmopoovy va eSayxfovv acpalr)
OLUIEPACHATA Y1d Td emineda oovOLAOTIKO Kat ektetapeévng Bempnong. daivetatl 0Tt Katd v
adtohoynon pe mv IAIT avadeikvoovtat pe kabe Aemropépela ot dvokoAieg @V pabntov,
Kabog o eknadevTiKog €xet mo Sexdbapn ewkova yia To emiredo Tov Kabe padnty.

Ta evprjpata g ¢pepvag OCLPPM@VOLY e PENETEG OXETIKA PE TIG OVOKOALEG TV padntov ot
xpnon tev dopwv emavainyng (Fpnyoptadov et al, 2004), otn petatpomnr) piag Sopr) oe A,
Kat otovg pn appntikovg tomovg dedopévav (Kiran & Moudgalya, 2015). Iapeppnveieg
EVTOIIOTNKAY OXETIKA 1€ T Onptovpyia oovOn KNG KAt TV apyIKOmoinon petaBAnT®V g IIpog
mv T ko ) 0¢on (Lahtinen et al., 2005). Ot vynAotepeg emdooelg KATAypPaPOVIAL OTO
oLVOLAOTIKO emimebo OV ePAPpOyl] YV@OTov dtadikaoiwv (>60%), eveo oto eminedo
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IIPOCEYYIOTIKIG KATAVONONG Ot Pabntég onpetdvooy Tig DYnAOTepeg emdooelg oto erinedo
dnmovpyiag (27,3%). H epapuoyr) yvooemv Oeopeitat ebkoAOTepn yia Toog pabntég amo
dnpovpyia npoypdapparog(Meerbaum-Salant et al, 2010; Lister et al., 2006; Lopez et al, 2008).

Otav divovtat &vo Opaoctnprotteg oto 100 eminedo Bloom, ot pabnrtég teivoov va
mapéxoov amnavinoelg oto idwo emimedo IAIT yia v KAtavonon Kdai VvV epappoyr), ot
HIKPOTEPO Yla TV aSloAOy101) Ve S1a@OoPOIIoovvIdal oty avdaivor). Avto oxedov tavtiletat
pe Vv épeova oV Sheard et al. (2008), ot omoiot KatéAnSav OTo COUPIIEPACHA OTL Ol POLTITEG
elvat oxeTikd ovveneig oto erinedo SOLO 1oV aravt)oemv Toug.

210 eminedo empépovg Katavonong, &0eav Kakr aviiAnyn g Aettovpylag g
ermavAaAnyng, 1000 yla Am\ovg 000 Kt yia eppalevpévoog Bpoxovg (Izu et al., 2016). Eva
emPefawverat 1 anoyn v Petersen et al. (2011), ott 1o emimedo eSaptdrat amo Tig
S10aKTIKEG OPACTNPLOTNTEG TTOL KANDIITOVTAL KATd Tr) OtdaoKaAid.

Zmv ¢peova tov Izu et al. (2016) mapaleimetal 1) katnyopia tng extetapevng Bempnong
erre1drn] Oev eivar dovatdov va mpoodloptotel eav ot pabntég PIopovV va emeKTeivovy Tig
TPEXOVOEG YVAOOELG TODG. 21 COYKEKPIPEVT) EPEDVA PITOPEL VA EQAPHOOTEL 1OVO yia Td emimeda
avalde kat dnpovpye g tadwvoptag Bloom xat oxt ota vmoloura emineda emeidr) ot
dpaotnplotnteg eivat mohv amhég. Ta emineda avtd towg Oa mpemet va eSetafovrat og éva
eminedo xat va Staympilovtat povo oty mepit®or) g avalvong Kat g dnjptovpyiag.

ZInV €pevva vIapyovv Tpetg faocikot meploptopot. O pikpog aptdjiog tov detypatog mov eiye
O1dayBet amo To 1010 exnatdevTKo Tig 1d1eg dpaotnpLdTTEG Kat v dtdakteéa OAn pe v dwa
oelpd. AN\og meploptopodg agopd tovg Padpoloyntég ot omoiot dev eiyav IPOCLIPWVI|OEL
®OTE vd OlapopPmoovy Koo Kpttrpto Babpoloynong. O Tpitog meploplopog apopd v
avtiotolyia mg xkAipakag Pabpoloynong pe ta enineda IAIT n omoia Sev eixe eheyxOel pe
doxr). H xkhipaka oneg éxet oprobet avramoxpivetat owotda. Ta emineda g IAIT evdeikvotat
etvat va etvat téooepa apevog eneldr) yia ola dev opifovtat ta emineda Bloom kat agetépov
0 Padpog 20 avtiototyel yia toug PabproAoynTég KAt OTo TETAPTO KAt OTO MEPIITO emimnedo.

Ot peM\ovTikeg épevveg mpénet va meptAapBavooy Aentopepeoteprn) eSETaon 1oV OPAAPATOV
Kat akpiPeotepn mpooappoyn) g IAIT oty altohoynon mpoypappdtev. Ot exmatdevTikol
HIIOPOLY VA £paAPPOCOLY aLTO TO POVTENO ASloAOYN oG OtV apxt] KAde TETPAPNVOL OOTE Va
avayveopioooy Ta Aavlaopéva vonTikd HOVTEAd, KAt KATOHY Vd IIPOOAPHOCODY TV
O1daokalia tovg avaloya pe Tig avaykeg 1oV padntmv. Télog, ehmrifovpe va propeoovpie va
EIIEKTEIVOVIE TA AMIOTEAEOPATA TIG €PELVAG YIA TV KATAOKEDI] TOIOMOUJHEVOV TEOT Yld
810N TEG TIPOYPAPPATIOHOD.

Ta evprjpata g epyaociag deixvoov ot 1 epappoyn) mg ATl pmopet va evioyvoet Tig
IIPOOIITIKEG TOV EKTIALOEDTIKOV AANA KAl TOV EPELVIT®V yid AAYOPLOHIKEG EKTIUIOELG OTOV
E10aY®YIKO MIPOYPAPPATIopo, va epPabvover kat va Odievpovvel v altohoynon tev
dpaotnplottev TV pabnteov kat va Pondroet va eviomotody ot S0OKOAiEG OTO OxeOLAOHO
IPOYPARHUATOV, Kabag Kat 1) PeAtinor Tovg.
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A&lomoinon tng mAatoppag Arduino otnv ekmaidsuon:
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NepiAnyn

H exnaiSevtiki) popIoTiky) 10ayetat ONova Kat IMeplocotepo oe OAeg Tig Pabdpideg g exnaidevong Kat
Waitepa oe eKnAdevTIKA oLOTHpPAata IoL akoAovBovv v exnaidevon STEM.  H epyaoia mpoteivet
mv aonoinon mg nmhateoppag Arduino yia v el0ay®yr TG eKIAdevTIKNG POUIIOTIKIG OV
npotofddpia kat SevtepoPadpia eknaidevorn. ZoyKeKpPpéva, mpoteivetal o oxedlaopodg padnotakmv
Spaotplotteav Pacet tov mAdiotov oxediaopov pabnowaxkev dpaoctnplot)tov ECLIP. H mpotaon
nep\apPavet tov epmiovtiopo tov ECLIP pe exnadevtikd otolxeia oote va pnopel va epappootet oe
OpaoTNPIOTNTEG EKIAOEDTIKIG POMITOTIKNG KAl TV dS0Moinon eVAAAKTIKOV IPOYPAPHATIOTIKOV
nepPAAAOVIOV yld TOV IPOYPAPPATopd tov Arduino dote va Kalomtet Sla@opeTikég padnotakég
AaVAyKeg.

Aggerg kherdra: Exnaidevtikr) Popunotikr), Mabnotaxég Apaotnprotteg, Arduino, ECLIP

Elcaywyn

H paybata texvoloyixr) e§ENEn moo éxet ovvteheotel Ta teAevTaia xpovia oe oLVOLACHO Je
TO Yeyovog 0Tt avtr] ovveyiletat pe apel®to pudpo €xel PEPEL OTO IPOOKIVIO CLJNTOELG IOV
agopda 10 péNov tev enayyedpdtov (Nibler, 2016), tov delot)tov Kat @QuoKd g
exraidevong mov Oa mpémet mponyeitat. Ot véeg SedloTnTeg, OIS KPLTIKI) OKEWT), EMADOL)
npoPAnpdtev, oovepyaoia, mov Oa Kataotroovv To dtopo WKavo va avtameeAlet otig
IIPOKANOELg NG Véag emoxng tov 21ov atdva, amoteAody TO EIMKEVIPO TG EKIALOEDTIKIG
petappoudpiong oe moANég xmpeg. ITpog avtr) v xatevbovon 1) adonoinorn tov Texvoloyiov
¢ ITA\npogopiag xat tov Emxowveviov (TTIE) kat 116 eKraidenTiki|g POPIIOTIKEG PHITOPOLY
va oopPdarovv onpavtikda (Eguchi, 2014).

ITpoopateg epevvNTIKEG EPYAOieg AVAOEIKVDODY OTL 1] EKIIAOEDTIKI) POPIIOTIKL| £XEL
IIPOCEAKDOEL TO EVOLAPEPOV TOV EPEDVIIOV MG VA XPHOO epyaleio yia v avamtodn
YVOOTIK®V KAl KOWOVIKOV O0eSlott@v otovg pnabntég e101kd ota yVOOTIKA avIiKeipeva
STEM (Alimisis, 2013; He & Liang, 2019). Xxomog g exnaidevong STEM, wg pia popern)
ovyypovng Stabepatikng mPooeyylong, eivat va oovoeoet T padnon (Beopntikn yvoorn) pe
MV OPAYPATIKOTTA (IPAKTIKY] €QPAPHOYL)), OOTE VA QEPEL TOVG PABNTEG MO KOVIA OTig
avAaykeg g ovyxpovIg Kowvaviag (Breiner et al., 2012).

H exnaidevtiky) poprotiki), oxetidetal 1000 pe vV HAPATHPNon 1] TOV amAO XEPlopo
NAEKTPOVIKOV HOVTEADV (POHIIOT Og KAIPAK) 000 KAl e TV €UIAOKI Tov padntr) pe myv
emiAoorn mpoPApatog, ) Ay dAIo@AcE®V KAl TOV IPOYPARHPATIONO avAa@OpPIKd He TN
OLPIIEPLPOPU TOL POVTENOL, PE OTOXO TV avdamtody) g Snptovpyiki|g okewng Tov padnt). H
évtadn) g popIoTIKI|g otV exnaidevorn) propet va Oepehimbet oto emyeipnpd g Xprong g
texvoloylag wg vonTiko epyaleio, dn\. éva epyaleio to omoio odnyetl oy emeSepyaoia
IPOTEP®V YVMOEDV KL 0TIV OIKOOOUNOT] VEASG YVMON S, KaAlepyel TV KAADTePT KATAVOI 0

0. Mmpartttong (emy.), Mpaktikda Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwpiva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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péoa arro v IPAKTIKI] eQAPpoyT), SledbKOoADVEL TNV avdrtodn diepyaci®v Oneg 1 YVOOTIKY)
OLYKPOLOI] KAt 1] avadlopydaveon 1oV yveooeov (Mikropoulos & Bellou, 2013). H oyxebiaon)
pabnolakev SpactnploT)IOV LIIO T HOPPI] TOV OLVOETIK®OV epydaotav OleDKOALVEL TV
IIpocappoyn ota evotagépovta Kat otig Oe€lotnteg v padntev (Ppayxoo k.a., 2010).

ZOVOMKA KAl LIO ToV KATAAMINAO Oxedlaopod KAt ImPoooxt), 1 EKIAIOEVTIKY] PORIIOTIK)
propet va xprnowpomnow0et amnd tov padnt) tov Ipntov Tdiemv 100 ANHoTIKOD, £0g KAt ToV
@OUNT 1] TOV EMOTHHOVA IOL epMAEKETAl He oOLVOeTeg KATAOTAOEL KAl YADOOES
IIPOYPAPHUATIOROD Y1a TV enitevdn g oopmepipopdg Tov popnot (He & Liang, 2019). Kabag
OtV ayopd LIAPXOLV HOWKIAA OLOTHPATA POHIOTIKIG, TA omoia SlaPépovv @G IIPOG TO
KOOTOG, TA  KATAOKEDAOTIKA  YAPAKUPIOTIKA, TAd OOpikd OLAKd, Tov  Pabpo
IIPOCLVAPHOAOYT 01§ THNHAT®V KAl TOV IPOYPAPIATIONO TOVE, VAl IPoPaveg OTt xpetdletat
IIPOCOXI] GOTE Va emAEYeTal eKelvo To TePIPANNOV DAIKOD KAt AOYIGHLKOD ITOL IKAVOTIIOLeL Tig
amattroetg ¢ Padpidag yia mv onoia mpoopietal kabwg xat Ta emdiwkopeva pabnotaxd
arnoteAéoparta.

‘Eva a6 ta Pacikd Sopikd DAKA eVOG PORITOTIKOD ODOTIHATOG etvat 0 pikpoeAeyKtrg. O
PKpoeleyKTr|g elvat éva oAoxANpwEVOo DIIOAOY1OTIKO ovotnpa pe CPU, pviun, eheyktégl/O,
o oroiog propet va alnoemdpd pe To e§mTeptkod too neptfarlov SwaPdalovrag aiodntrpeg,
va enegepydaletal dedopéva xat va eAéyxet ovokeves. 'Etot petald aMeov xdamotlog propet va
dnpovpyIoel IPOTOTLIIEG AEKTPOVIKEG KATACKEDEG, AVTOPATA OLOTHPATA, POVTEAd K.a. Mia
tétola mhat@oppa eivat to Arduino n omoia amotelel évav oovOLAOPO PlAG MAAKETAG
pkpoeleyktr), éva oet BiAodnkmv oe C++ kat éva ohoxAnpopevo meptpailov avdmrodng
(IDE). To Arduino amotelel pia bmooyopevn) texvoloyida mov Toyxdavet Oetikg amodoyr)g amod
gottnteg (Jamieson & Herdtner, 2015).

To Oewpnrikd vmoPabpo xat ot Pacikég yvwoelg mov IpEmet va €xovv ol pabntég
IIPOKeEVOL va avrarnegéAdooy oe éva exnaidenTikd MPOYPARHA POUIOTIKNG HOKIAAOLY
xabag eSaptmvTal amod Mapdyovteg OImG To oLOT A IToL Oa xprjowponow el kot n nAkia tov
pabntov. Zoykekpipéva yia to Arduino amattodviat PAciKeg YVMOELS DITONOYLOTL), YV®OELS
mepuynong oto Awadiktoo, PAoikég YV®OES TPOYPAPPATIOHOD, KAl NAEKTPOAOYIK®V/
nAektpovikev. I'ia xatnyopieg padntaov mov de Stabétoov to vrIOPabpo oe IPOYyPAPPATIONO
C xat oe B¢para Paowkn)g nhektpovikng/nhextpoloyiag (Oneg oe pabntég dnpotkond) propet
va axkolovbnlei pa mpooéyylon pe xpron ontkav yAwoowmv (Scratch) yia tov
IIPOYPAPHUATIORO KAl EOAYDYIKAOV EVOTATOV yid Td NAeKTpovika efaptripata moo Oa
XPNOLHOIIOoDVTAL.

210 mAaiolo g mapovoag epyaoctag mpoteiverat 1 adlonoinon Kat o ePrmAOLTIOROS TOV
matoioo ECLiP (Exploratory + Collaborative Learning in Programming) (Gogoulou et al.,
2009) oto oxedlaopd pabnolak®v OpACTNPOTTOV Yld TNV £0ay®myl pabntov g
npotoPdadpiag kat devtepoPadptag exmaidevong otV eKIALdeLTIKT) POPIIOTIKY| ASLOMOI®VTAS
mv  1mAargoppa  Arduino. Emméov, mapovowaletar  éva  obvolo  pabnolaxkov
dpaotPloTT®V oL KAADITTEL PACIKEG £VVOleg TG EKITAOEDTIKI|G POPIIOTIKYG KAO®DG Kat Ta
AITOTEAEOPATA OIIO TNV MAOTIKI| IELPAPATIKI] EQAPHOYT.

ECLiP kat Arduino

To ECLIP etvat éva mhaioto oxedlacjiod dpaotnploT eV oL ASLOMOLEl YAPAKTIPIOTIKA AII0
) OlePELVITIKY] KAl OLVEPYATIKI) pdbnon kat mpoteivel pia Stadikaoia 1) onoia amoteAeitat
amo tpetg edoeig: (i) Anpoopyia Kvrjtpoo yua pabnon, (ii) Owodounon g yveong péoo g
Atepevvnong+Zovepyaotiag (Constructing knowledge through Exploration+Collaboration)
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kat (iii) E@appoyr) - ExAémtovon g yveong (Applying-Refining knowledge). Ot
dpaotnprotnteg mov oxedrafovtat pe Baon to ECLIP mpémet va amotehody éva eviaio obvolo,
Va €YOLV ODVOXT) KAl ODVEYELA KAl VA OTOXEDOLY TOOO0 0TIV O1KOOON 0 TG YV®ons (20 Brjpa)
000 Kat oV epappoyr g (3o Brjpa). Anapattnt mpotnodeon yua my enitenln avtov tov
OTOX®V AIOTEAEL 1) evepyoIIoinon TV padnt®v Kat 1) IPOKANOT) ToL eVOLAPEPOVTOG TOVG yid
pabnon (1o Bipa) (Gogoulou et al., 2009).

H emt\oyr) tov Arduino éytve kabmg etvat pia texvoloyia @tnvr), aStomotr), evEAKT Kat
roAvdidotatn. Eva amd ta Paocikodtepa XAPAKTNPIOTIKA ODYKPITIKA PE £TOWd, KAE1OTA
ovoTpata eitvat 0Tt o1 padntég PALIOLY Kat APATHPOLY TA OOHIKA GLOTATIKA AIIO TA OIIoia
aroteAeltal pa NAEKTPOVIKI] KATAOKEDT| eved pabaivouv mpoypappatiopd eVOOHATOPEVOY
OLOTPATOV. ATIOTENECE IIPOKAI O] O OXEOIAOHOG £VOG OAOKAP®HEVOD OLVOAOL PABNCLAKMV
SpaoTNPOTATAOV Yid TV EPAPHOYT| TNG EKITAIOEDTIKI|G POUIIOTIKYG OtV Ip@ToPadpta Kat
devtepoPfdbpia exnaidevorn) adlomoimvtag to Arduino.

Ta tov oxedaopd twv padnolakomv OpdotnPOTTOV  eKIIMOEDTIKIG POHIOTIKIG
dlapopembnkav Kat ePImAOLTIOTNKAV Ol TPELG PACELS G ECI|G:

DAZH 1 : Anuiovpyia kv Tpov kai mpokAnon eviapépovTog
ZI @don aovt) ot OpdotnPloTTeg €XOLV OKOIO, €KTOG dIIO TNV IPOKANOI TOD
evdlagépovtog, va avaderyfoov Toxov eAetyelg kat va Snptovpyn et n avaykn avadrtong
VEAG YV®OOIG. I'a wmyv npoxAnon tov evOla@épovTog elval ONHAVIIKO va yivel xpron
Am\®v, Yveootov IpoBAnpdtov ano tmy xabnpepvotnta. Avto 0a avadeiet ) xpnowpotnta
G POUIOTIKNG, TG NAEKTPOVIKNG KAl TOD MPOYPAPPATIopod eved Oa mpoxAnbel Tto
evdagépov  ylua TV armok@dikomoinorn kKatr v efepedvion TG TEXVOAOYIKIG
IPAYHATIKOTNTAG ITOL ovvavtd o padntrg. Ot Spaotnplotrteg HIIopovy va nepAapfavoov:
e Tlapovoiaorn evog péoov (video, mapovoiaon, €1KOveg) KAt OXOMAORO dAIO TOLG
pabnteg.
* 'Etowun kataokevr (pavpo xovti) xat oxoltaopod emi g Aettovpylag g 1 g
TIPOYPAPPATIOTIKIG DAOIIOINO1)G TTOD «KPOPEL.
e Zo{non Kat avadeln TV RIEPOV TOV PabnTov.
* Avagopd oe dpaotnplotntag Kai épya mov éxoov ekmovnfel kat dlagarvopeveg
TIPOOIITIKEG EMEKTAONG e Vea Oedopiéva.

DAZH 2 : O1xk000p101 Véag yvaor§ jéow OLEpEdVH TS — OLVEPYATIAg

O oxomog oe avt) 1) @aor eivat ot pabntég va Stepevvijoovy Povol Tovg Ta didgopa
XAPAKTNPOTIKA TV OAKGOV mov Oa xpnotpomoubodv ot Spactnplotnieg KAl TV
IIPOYPAPHIATIOTIK®V TEXVIK®OV IToL Oa kAnBovv va axolovdrjoovv. Ietpapatifoviat jie oxoro
MV KAtavonor), epappofovy Tporonou)oetg oe DAKO mov Tovg divetat kat dokpdloov va
emAvoovv napopola pikpd npoPAnpata. Emong, adiomolodvtat pébdodot ovvepyaoiag (Oreg
10 povtélo odnyov- napatnpntr (Williams et al., 2002) yia v kaA\igpyeta deSrot)tov oty
emyelpnpatoloyia, otov KPUiikd oyoAdopo, ot odvOeon anoyemy, K.da.). X1 QAo avtr
HIIOPoLY va oxedlaotovy dpaocTtnPloOTITEG Ol OIIOLEG:

* Me Oedopévo éva €royo KOKA®PA KAt Ipoypappda ot padntég xaloovviat va
pavTEWooV (1) Va avakaAdyoov) Iapdtp®VIAg To, Iotd etvatl 1) Aettovpyia Tov Kat
0TI OLVEXELA VA ODYKPIVODV TO IPAYHATIKO € TO IIPOCOOKMEVO AIIOTENEOAL.

e Jlave oe éva xdvxhopa mov Oa Oidetar €rowo, ot padnrég kalovvtar va
IIELPAHATIOTODY [1€ TPOIIOIOW|CELS Yid TV emitendr) piag napallayr|g (mov propet va
OKe@TOLV Kat ot idtot).

DAZH 3 : Epappoyt) ka1 eKAETTOVON THS YUDOHS
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Zmv tpit @don ot pabntég kahodvtal va dnprovpyrjoovy, va altoloyrjooov kat va
adtoloynBoovv kat va avamtdéovy mepattépm Tig yvaoelg Tovg. Ot dpaotnplotnteg ot @pAaor)
aotr) nepthapPavoov :

* Tov avaotoxaopo: yivetrdat o é\eyXog ToV 10e®V KAl AIOYEDY
* Avamtodn prag véag epappoyng: bAomoteitat éva project
* ASwoAoynon): avtoadloloynor 1j aStoAdynon aro opoTIovg

H v)omnoinorn evog pikpod project, oto mhaioto g @aong 3, To omoio Ba otpifetat otig
YV®OELG TIOD pEXPL Topa éxovv amoxtnfei, oopBdalel oty epappoyrn g veoarroktnOeioag
YV®OONG KAt 0TV aIIOCA@I)Vion) ToXOV mapavorjoeav. Emumiéov, etvat onpaviikod ot pabnteg
va epIAEKOVTAL Og ONptovPYKéEG dPAoTPLOTTEG ITOL 0d1) YOOV O £PYd IOV AVADEIKVDOLV 1)
XPNoWoTTa KAt TV epappoyn) g yvoons. Ot pabnteg agrvovial ehedBepot oto mhaioto
EKTIOVI|O1G £VOG €PYOD VA OLVEPYAOTODY, VA MEIPAPATIOTODV, VA IPOPANpATIOTOdY KAl VA
KataAni§oov oe &va povadiko yia avtovg amotéeopd. Qg amotéeopa dev voeital povo 1)
TeAr| ékPaorn) g Kataokevr|g (rmov propet va eivat éva am\o avapooPnpa evog LED) ala
Kat ta empépovg otadia ta omoia yia kabe opdda pmopet eivatr Swagopetikda. a v
ONOKAIP®OT] TG PAONG 3, MPOTELVETAL VA XPNOLOIO0DY Sladikaoieg avaoTtoxaopod Kat
adtoAoynong (aoto-agloloynorn Kat opoTiin aSloAdynon) mov emTPEIony 0Tovg pabntég va
TEKHNPLOOODV TIG EMAOYEG TOVE, VA YIVOLV EMOIKOOOHITIKOL OYOALIOTEG, VA POV 10€€G ATIO
11§ mpotacelg AAaV, KAIL (Sluijsmans, 1999).

Té\og, n avdamtodn oovepyaTiKod KAIPATOS He TOV OXHATIORO HIKP®V 1) HEYAADTEPOV
opddav eivat aAlog évag onpavtikog molevag oto maioto ECLIP. Eidikd yia v nepintmorn)
G POHIIOTIKIG, Ol OLVEPYAOieg PITOPOLY Va eivatl moAvdidotateg (LY. IPOYPAPHATIOTHS,
Bon0og Tov, opada oxedracpon, opdda vAonoinong K. AIL.).

Mabénoiakég opaotnplotnTeg

Me Baon to epmiovtiopévo mhaioto ECLIP, oxediaotnke xat mpoteivetat éva oAoKANpopévo
obvoAO pabnolak®v SPAoTNPIOTIT®V Yld €0aY®YT) OTNV EKIIAOEDTIKY] POPITOTIKI| HE TO
Arduino xat faowd mepipepelakd tov eSaptrpata. Ot Spaotnplotteg MapovoldfovTatl fe T
popery ®oM\wv Epyaoiag (PE) (ITivaxag 1). H mpotewvopevn Sopr) yua 1o QE elvat a)
eloayoyiko onpetopa oto GOAMo Epyaociag (PE) oto omoio mepilapPavovtatr ot
IIPOAIIAITOVEVES YVAOELS, TIPOYPANHATIOTIKEG EVVOLEG KAl £VVOLleg DAIKOD Kt Texvoloyiag
oo danpaypatevetat to PE, o1 Sidaxtikoi otoxot Tov OE xat ta npocdoxkmpeva padnotaxd
AIIOTEAEOPATA KAl Ol AIATtobHevol IOpol yla v mpaypatomoinon too OF, ) 1ig
dpaotnprotnteg yua kabe Prjpa too ECLIP, xat y) napdaptpa pe emmAéov odnyieg.

I'a tov mpoypappatiopd tov Arduino kat v vlomoinon t@v {nrodpevev ota @oANa
epyaotag ot pabnrég xkalovvrat va ypnowponotjooov t yAwcoa Wiring C péoa amod to
neptBaAiov Arduino IDE al\d xat yA@ooeg omtikod MPoypappatiopod onmg 1 S4A kat 1)
Ardublock ®ote avdloya pe v HpOTePn YV®OI KAl TOLG EMOIMKOHEVODG YVMOTIKOOG
0TOX0DG OO0V APOPA OTOV MPOYPAPHATIONO, VA EMAEYOLV TO EMODUNTO MPOYPAPHATIOTIKO
repiBaAov. Enurpoofeta xpnowponoteitat to meptpaiov Fritzing péoa amo to omoio pmopet
Kdrotog Oxt povo va npoypapparioet To Arduino ad\d kat va oxedtaoet T0 KOKAQHA IO
kalettat va vAomouwjoet. Etot mapdAAnAa ot pabntég pabaivoov ya tov oxediaopo CAD ota
Y PLAKA KOKAQPATA.

2to mAaioto evog ONOKAP@HEVOD TIPOYPAPIATOS POHUITOTLKIG-ITAI|POPOPIKIG IIPOTELVETAL
va ovpmepiAngbel éva xevipikod paxpompobeopo project. 'Eva mpotetvopevo project
nepthapfPavet dvo opddeg: n pia opdda avalapPdavel va KATAOKeDAOEL KAl IIPOYPARHATIOE
éva pounotiko oxnpa (Pacman) to omoio Oa kiveitat otov ehevlepo ywpo. Otav ovovavtda éva
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eprrodo Ba to amogevyet. Otav mAnowalet o a\o oxnpa (ghost) 6a mpoomabei va tpéet
paxkpa too. H 6edtepn opdada avalapPdvel va KATAOKEDACEL TOV KovIyo tov Pacman, to
pdavtaopa (ghost). @a eivat éva oxnpa to omoio Ba wdyvet ovvexmg To Oxnua mg Oupddag 1
€ OKOIIO Va TO aKOLHMNOeL (I va @Tacel oe pia ehdyotn amootaor). Kat ot 60o opddeg
KAAOOVTAl VA KATACKELAOOLY évd 1010 avtikeipevo (Kivobdpevo oxnpd) to omoio Oa extelet
KOWEG Kat pn Kowveg evépyeteg. Kata 1) Sidpkela g vAomoinong ot opddeg Oa mpémnet va
OLVEPYAOTODV MOTE VA IIAPOLY AMOPAOELG OXETIKA pe Oépata onmg n alnAenidpaoct) T@v 600
OXT|HLCTOV.

ITivakag 1. IIpotetvOpevog oX£1A0R0G Y EL0AY®YT) 0TV EKIAISEVTIKI] PORIIOTIKI] HE TO

Arduino
, , I'vootika media -
Evotnta Tithog Aé€erg iherdrd
®oAAo Epyaoiag1 Ontikr}, NAeKTPLOPOG,
To Arduino avapet to Pwg MIPOYPAPHUATIOROG
E€aptipata H Aiodog Exnopmnrg Pwtog (Led)
YEVIKOD DoANo Epyaoiag 2 HAextpiopog,
OKOIOD To Arduino poBpiget to HAextpiko Pevpa MIPOYPAPHATIONOG,
H MetapAnty Quikn Avtiotaor (ITotevolopetpo) é\eyxog
®oAAo Epyaoiag 3 ®eppokpaoia,
To Arduino eAéyyet ) Oeppokpacia MIPOYPAPHUATIOROG
Awobnrpeg O AwOntpag Oeppokpaciag
®oAAo Epyaoiag 4 Ynépnyog,
To Arduino avtihappaverat tov Xopo IIPOYPAPHIATIONOS,
O Awfntpag Métpnong Anoctaong HNXaVIKL
®oA\o Epyaoiag 5 Mnxavixr), nAeKTPIOpOG
To Arduino ot Kivnion MIPOYPAPHIATIONOG
Mnyaviopoi O Dc Kwntpag xat o Zeppoxivntipag

Evoewtika neprypagovtat covorrtkd to OF 1 1o OE 2 ta onoia epappootnkav mAOTIKA.
2to ®E1, «To Arduino avdapet to Pwg -H Atodog Exmoumnrg Petog (Led)», yiverat yvopipia
pe to Arduino kat tov Pacikd TPOIo MPOYPAHHATIOHOD TOD €V AOY® HIKPOEAEYKTH] HE TIg
yA®ooeg Wiring C kat Scratch for Arduino (S4A). Emiong, eetalovtat ta Paokd dopka
DAKA TG NAEKTPOVIKIIG KAl PI€ ADTA DAOIIOLELTAL VA KOKA®UA. X1 ODVEXELT YiveTat oOVOeon)
[ TOV HIKPOEAEYKTI] KAl HE XPHON TG NAAKETAG KAl TG YADOOAG MPOYPARHATIONOD, TO
KOKA@pa Aettovpyet exktedavtag Tig evépyeteg mov oxedidotnkav. To OE amoteleitat amo
mévie dpaoctprotnteg. Xy 1n dpaoctpiotnta ot padnrég mapaxolovboov apyxikd éva
oovtopo video clip moo mapovowalovtat épya (projects) kat 18éeg pe emiKevipo TOV
pikpoeheyktry Arduino pe otoxo va mpoxAnfet 1o evdiagepov teov pabntov. Méoa amod
EI0AYDYIKEG eP@TNOELS Ol Padntég Kataypd@oov Ti§ epmelpieg TOLG KAl AVAKANODY
DIIAPXOVOEG YVMOELG O OXEOl] HE T POMIOTIKIY. X1 20 Apactpotnta ot pabnteg
npoornabodyv va avayvopioovv ta eSaptijpata mov tovg Sivovial KAt driaviodV 08 OXETIKEG
EPWTIOELG OXETIKA e Tr) Xprjon tovg. Emodioxetat i dnuiovpyla véag yvoong péom Tng
rapartnpnong xat diepevvnong kabmg ot padnrég avtlapPavoviatr 0Tt EXOLV YVOOTIKES
eNetyelg. Zovepydalovtat oe opddeg Kat AvIGANACCOLY YV®OELS OmoOTe HAPAAnAa
avtihappavovtat my adia g opadikrig epyaociag. Akolovdwg (31 Spaoctnprotnta) ot padntég
Otepevvody mepattép® To NAeKTPoviko kuxkAepa. I[Mapatpovv to oxédo xat naifovv éva
Hikpo mayvidlt avrtotoioeev. Ta epotipara «Avayveplote ta efaptpata»  Kat
«Zoykpivete 10 Oe@PnTIKO Pe TO IPAYPATIKO» OIKOOOPODY TV AIIAPALTHT YOOI YOP® aIId
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ta ototyetddn nAextpovikd eSaptijpara tov Arduino. Xt oovéxela {nrettat 1) eQappoyr| TV
oomv éxoov pabet péoa amod TV dAmAr] TPOMOMOLNON €vOg PACIKOD NAEKTPOAOYIKOD
daypappatog. Zv 4n dpaoctnprotnta divovrat Etotpa SO0 TR PATA KOSIKA 08 H1APOPETIKES
YA®OOEG IIPOYPARHIATIONOD KAl {NTOLVIAL AIIAVTIOELS O EPWTLOELG OXETIKA [IE EVTIOAEG IOV
meplEXovy. Xe avtr) T @don (nreitar ot pabntég «OiatofnTikd» va Katavorjoovv To
IPOYPAppa Kat va anavtoovv. Ot evIolég eival oty IpaypatikOTTad OOVAPTLOELg IOV
aAA0EmOPOLV J1e CLYKEKPLHEVO TPOIIO e ToV pikpoeleyktr). Exteddvtag ta mpoypdppata
KAl HApATPOVIAS TO AIOTEAECHA EMOIOKETAL 1) KATAVOL O] T1)G AELTOVPYLAG TOV EVIOA®DV KAl
g 0XE0NG TOLG HE TO DAIKO PEPOG. XT1) ovvéyela (nteltal 1 TPOIOIIoinor) TOL IPOYPIPIATOS
IPOKEPEVOD Va emttevyOel KAToo {nrovpevo ammotéleopd. ZInv napovod dpaotnplotnta
divetat emiong n evkaipia va avaxAnfobdv mpotepeg yvwoelg mov éxovv 0daxbel omwg n
£VVold TG ooVAPTNONG KAt TG PETAPANTIG OTOV HPOYPAPPATIONO. XtV 51 dpaoctnpiotnta
divetat éva project mote ol pabdntég va epappooovy Tl YV®OELG MOD AIIOKOPLOAV OTIg
rponyoovpeveg dpaotnprotntes. To project agopd yvmoto avtikeipevo g kabnpepvi)g {wrg,
TOV QAapo, Gote va mnapovoldlel avinpeévo evdiagépov. Apxikd divovial KAtavontég Kat
ovvtopeg 0dnyieg mote pe ) Pordeta Tov AtadIKTOOL VA EVIOMIOTOLV 01 IA)POPOPieg Kat ot
AIAtToeg mg OpactnPlOTNTAS. ZDYKEKPIPEVA KAAODVIAL VA €VTOIMIoOLY IANPOQOpieg
YEVIKA y1d T1] ONPAoid Kot TV TeEXVoAoyld TdV @Aap®Vv KAt Katomy va Ppoovv mAnpogopieg
Yia évav OLYKEKPEVo (DIIAPKTO) PAPO MOTE VA KATAPEPOLY VA TOV IPOOOHOIICODY 0T
oovéyeta pe ) PoryPeta tov Arduino kat tov npoypappatiopod. Ot pabntég, Kavovtag pikpeg
TPOIIOIIOW)0E1G OTOV KMOIKA TOL HPOYPUAPPATOg oL 101 £XOLV XPIOIHOIOW|0el aIo Tig
IIPONyOO}lEVEG OPAOTNPLOTITEG KAl XPIOLHOMO®VTAG To 1010 KoKA@pa, mpoonabdody va
IIPOCOHOLACOLY I AELTovPYla TOL PApoL epyalopevol oe opadeg kat avalapBavoviag
OVLYKEKPPEVODG POAODG.

To 20 gbvolo dpactprottev (PE2), emkevipdveTal 0To IOTEVOLOPETPO ITOL aITOTeNEL va
evpémg dopkod otoixeio twv nAektpovikwv. ITapovoidaloviar ot 1810TTEG TOL Kat 1)
Xpnowpotntd tov pabdaivovtag to Beopiko vnofabpo yia avtd Kat DAOIOIOVTAG KOKA®pATA
oL TO XPNOowomowovy. [a Tov ImPoypappatiopd yivetral Xpnon g yA®OOAS OITIKOD
npoypappartiopov Ardublock. Ztnv 1n dpactnprotyta tibevrat epatrioeig otovg padntég wote
va rpoxAnOet To evola@épov Kat va yivel yvopipia pe To MoTevolOPETPOo KAt Tig XPHOELS TOD.
Me avagopd oty «Kabnpeptvotta» eVIoXOETAL I IMEPIEPYELA KAl TO KIVITPO TV pabntov
va yvoploovv véeg texvoloyieg. Ztn 21 dpaotnplotnta, ot padntég éyoov ot didbeor) Toog
£T0110 TO KOKA®PA aAAd KAl TOV K@OKA 0TV OITikl) YAwood rnpoypappatiopotd Ardublock.
Exted®vtag 10 mpOypappa OTov PIKPOEAEYKTH) KAl HapAatnpovidag T Aettovpyla tov,
AIIavToOV O€ OXETIKEG [IE TI) AeITOvPYid TOL EPATIOELG. XV eV AOY® OPddd EPATIOEDV EXODV
oopnep\n@Oel Kat epwTI|Oelg IOV MAPAIIEPIIONY OTIS YEVIKEG YVMOELS T®V Habntov oe éva
aMo yveotiko medio, aptd ToL NAEKTPIOHOL, @G &va mapddetypd g obvdeong v
avtikelpevev moo eetdlovrat pe GAA emotpoviKda media OIeg 1) P XAaVIKI), 0 NAEKTPLOROG,
1] NAEKTPOVIKY K.a. ZT0 TENOG Tg Opaotnplotntag {neitat 1 TPOIOIION oI TOL KOKADPATOG
®OoTe va exTelet pa akopa Aettovpyia. Ztnv 3n Opactnprotnta divetat éva project oo agopda
] XPLOI TOL IIOTEVOIOPETPOL O Pia ovviOopeve) epappoyn g Kabnpepvotntag - tov
E0MTEPIKO PATIORO ToL omttiod. Ot pabntég epyalovratl oe opadeg @V GVO-TPLOV ATOPOV
avalapPavoviag coyKeKptpévo poAo o Kabévag, Iapojolovg jie avTODG ITOL DIIAPXOVV O EVA
OXeTKO enayyeApatiko meptPariov. To teAko «1poidov» moov Oa oyediaotei kat Oa vAomownOet
elval pla a@aipeTiky) IPOCOHOIROT E0MTEPIKOL PaTIopod pe LED omov Oa mpémnet oto idto
KOKAQHA KAt IPpOYyPAppa va propody va oopPoov diagopetikd yeyovota. H mpoxAnon
agpopd oto nmg ot pabntég Ba npoypapparicoov to Arduino @wote va aA\dlet xpopatda 1
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dwataln xat mapaMnia va epmAé§oov Kat To MOTEVOLOpETPO yia va pobpicoov 1
POTEWVOTITA.

Eqappoyn

Ta dvo mpata QOUNa epyaoiag epappooTnKav Katd T ddapketa d0o NOAKTIKOV dPOV Ot
gottntég tov Tpnparog ITAnpogopikrg kat Tnlemxoweviov tov EKITA oto mhaioio tov
pabnuatog «Awdaxtikr) g ITAnpogopixng». H mlotikr) epappoyr) amogaoiotke va yivet
oto ovykekppévo detypa xkabwg Kaveilg amod Tovg coppetexovteg de elxe MPOTEPT) EMAPI) [
Arduino xat eKITatOevTIKI] POPITOTLKI) KA Y1ATL O1 CUYKEKPIPEVOL POLTNTEG ITAPAKOAOVOODY TO
IMpoypappa IMadaywykrg kat Atdaxtiktig Endapxetag too Tprjpatog, enopéveg priopodv va
oxoAlaoovV Kat tov pabdnotako oxediaopo. Katd ) didpketa g epappoyng copminpodnkav
AIIO TOVG POLTTEG O aTIavTHoelg otd epatipata Tov OE xat xprjoypomou|Onkav ot mhaxéteg
wote va yivel kataAnlog mpoypappartiopog oo Arduino odpgova je ta {nrovpeva.

I'a ) Sepedvnon Oepdrov pabnotakod oxediaopod Kat SIOAKTIKNG MPOOEYYLoNg Kat
TIPOTIHIOE®V/ ATTOWEDY OO0V aPOPd TO TPOYPAPHATIOTIKO TEPBAANOV, Ot @QottnTég
OOUOANPOAV NAEKTPOVIKA éva ep@Tpatoloyilo (8 amo 9 gorttég). To epotpatoldyto
dopetital oe TE00EPLG EVOTITEG Pe KAELOTOD KAl AVOIKTOD TOIIOL EPWTI|OELS

Amo T1§ amavtjoelg MPOoKVLIITel OTL Ot ASloIolovHeVES SIOAKTIKEG IIPOCEYYIOEIS Kt 1)
akoAovfia T@V OPAcTNPLOTITOV IKAVOIIOUOE TOLG POLTTEG KAt JlevKOAvve T padnorn oe
wKavorro ko Badpo. Ot gottntég Aettovpynoav povol Tovg, 1) mapépfaon rrav waitepa
MEPLOPLOPEVT] KOPLOG AOY® TOV IPOTEPAV YVAOEDV TV POUTNTOV oTov topéa tov hardware.
Ta napaptrparta vImpEtoav Tov oToxo Tovg Kabmg mapeiyav texvikda f¢para eykatdaotaong
TOL DAKOD Kt TOL AOYIOHIKOD 1oL Xprjotponotovvtat ota GE. Ot coppetéyovreg oty mpdaln
€0e1§av peydho evOla@épov yia TV DAATQOPHA TO OIOI0 EKPPUOTNKE HE TNV EVEPY)
ovppeToyt) Tovg Kad’ OAn ) didpketa g epappoyrs. To evolapépov anto eKpEAOTNKE fe TV
emBopia oAev va eppabddvel pehhoviika oty adlomoinorn tov Arduino otnv exmaidevon.
‘Ocov agopd TV AImoyn IOV COPHETEXOVIOV YId TNV KATAAANAOTNTA THG TMAATQOPHIS
Arduino otig dudpopeg Pabdpideg tng exmaidevong, amd TG AMIAVTNOEl IPOKVIITEL OTL 1)
m\at@oppa propet va adlorowndet oe Oleg Tig exknadeotikég Pabpideg pe o peyalotepo
II0000TO Vd IIPOTeivel To AVKEW0 ¢ TV KatalAnAotepn Padpida (85,7%). EmuAéov, dlot ot
ooppetéxovteg Bempooy ott 1) matpoppa Arduino Kat Ta Sla@OPeTIKA IPOYPAPHPATIOTIKA
rreptBaANovTa propovv va vrootnpifovv my expddnon mpoypappatiopod t0oo ot eminedo
Avkeiov 000 xat oe eminedo Tprrofddpiag exmaidevorng. Ot OLYKEKPLEVOL OOHHETEXOVTEG
IIPOTIPODV TOV KEIHEVIKO MPOYPAPPATIONO OtV IAsloyn@ia tovg, kadaog éxoov acyondet
e\ayota 1) kabolov pe ToV ONTIKO HPOYPAPPATIONO O omoiog amevfvverat Kopiwg oe
HikpoOTepeg nAKieg Kat exnaidevtikég Padpideg.

ZXETIKA e TI¢ anavinoelg v gottntov otd PE, to PE1 copmAnpadnke minpeg armo oleg
11 opadeg (mAnv prag opadag 1 omoia Oev ektédeoe To project) eve to PE2 oopmAnpmOnke
A1) PG a11o 600 opddeg. To yvooTiko eminmedo Siamotmbnke 0Tt fTav oYnAO Kat oxedOV Koo
OToV TOpéa TOL MHPOYPAPPATIONOD - OVAPEVOREVO KAOmMG IMPOKELTAl yid QOLTNTEG
AN POQPOPIKNG. L0TOCO OTOV TOPEA TOD PIKPOEAEYKTI) O1 YVOOELG SlAmOT®OnKe OTL IOKINODV.
Ot anavtrioeig mov 860nKav oto obLVOAO TV ePAT0ERV TV Spaotnprotitedv 1 éwmg 4 too PE1
NTaV MEPLEKTIKEG KAt 0T 0®otr) katevOovon. Ot opadeg mmov exmovnoav 1o project tov OE
anédwoav opdd To oxedo Kat mpoypappdrioayv emiong opdd. H opdda mov dev exkrovnoe to
project, dev ta katdgepe Aoym xpovov kabmg agiépwoe MOAD XPOVO OTIG DITOAOUIEG
dpaotnploTnTeg KAt MPOTIPNOoe va mpox®proet oto 20 OE.
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Tupnepdoparta

Ot avoikteg texvoloyieg onwg eivat 1o Arduino amotelodv pid eVOANAKTIKY] IAATQOPHA
eKIalOeLTIKIG POPIIOTIKIG 1) OmTota Opag dev éxet adlomo el evpémg oty npwtoPddpia kat
deotepofabpia exnaidevor). E§aipeon amotelovv ta enayyehpatikd Adkela ota omoia Kadog
omapyet 17101 1o kataMnlo mepiBdailov, adlomolovvial oovageig texvoloyleg oe apketa
peyaho Padpo.

H teyvoloyia Arduino mapoootdCet MAeoveKTipatd ON®¢ KOotog Kat diabeoipotnta
DAIKOD £V® TO AVTIOTOLY0 AOYIOPIKO IIpoo@épetal dwpedv. Yoot piletat Oe amod MoAL peydhn
KOLWVOTITA KAt YPNOLOMIOLEITAL 08 IAVEMOTHaKd padrpata.

O oxedlaopog kataMnAev pabnolakev Spaotnplot)Teav KAt 11 emAoyr] KatdAAnAov
ePBAAAOVI®V IPOYPAPPATIOHOD, PIopel Va S1EDKOADVEL TV eL0AY®YT] TNG EKTIALOEDTIKIG
POUMOTIKNG pe TtV Texvoloyia Arduino otnv mpetofdbpta kat yeviki) devtepofabpia
exmaidevor).

H mnpotewvopevn mpooéyyton pabnolakov dpactnplot)tov dlagoporoteitat amod Tig
DIIAPYOVLOEG TOTIOL «tutorial» ylaTi éxel WG MPOTAPKIKO OTOXO TNV AVAIITOSH TG EVEPYITIKIG
pabnong amo Tovg pabntég Kat v eUIIAOKI) TOLG O HPACTNPLOTNTEG OlePEBVIONG, DAOIIOINOTG
project xat oovepyaoiag.

Z1a dpeoa oxédia nep\apfAavetdat 1] EQAPHOYL T®V dPACTPLOTHT®OV OtV IpmTofadjta
kat deotepoPabpta exnaidevor) oe mpaypatikég oLVOKeg KAt 0 AVANDTIKOG OXeOLAONOG TOD
TeAKoD project.
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NepiAnyn

H napovoa peétn Sepevva tig anoyetg eknatdevtikav ITAnpogopikng avagopikd pe tr) oxediaon kat
v vAonoinon dpaoctmpot)tov Exnaidevtikng Popmotikrg. Ot ooppetéyovieg eKIatdenTiKol DAOIIOW0V
OCLOTNHATIKA OXETIKA IPOYPAPHATA, TOOO 0TO MACIOLO TOD OXOAKOD GPAPLOD 600 KAl MG AIIOYEVHATIVI)
SpaotnplotnTa mpoeTopactag oe dlaymviopovs. Qg epyaleio ovAoyrig dedopévav ypnotpomou)Onke
ATOMIKI] NMOOPNEVT) OLVEVTELSN pe evvéa eknatdevTikods. H Oepatiki) avdvon tov epeovhtikov
Oedopévav €0e1le OTL Ot eKITa1deTIKOL Be@POLY OTL O1 EPIAEKOUEVOL PAONTEG EMTLYXAVOLYV ONUAVTIKA
YVOOTIKA 0@EAT Kat avamtdbocovy nminbopa pabnolakov, vontikmv, Slarmpoo®IK®V Kat KOVOVIK®V
deClottv.  Anpo@u\éotepeg  eKMAOELTIKEG  OTpATyKEG Kata 1 oxediaon Spaoctprotjtov
Exnadevtikng Popmotikrig eivat n StepeovnTiki) Kdt 1) o0VePyATiki] pabnorn péowm cuvOETIKOV epyactav
(projects) xat emthvong avokt®v npoPAnpdatmv. Télog, mapéyovv mpotdaocelg StapopPmong KataAAnAov
m\atotoov evoopdateong g Exnatdeotikrg Popmotikiig oto kopto mpdypappda oAev tev fabpidmv.

A£€e1g KAEd1d: Exraidevtii) POPIoTikr), Anoyelg eKmadenTik®v, Iadaymykeg avTikyelg

Elcaywyn

Tnv tedevtaia dekaetia, n Exmadevtikr) Popmotikr) (EP) éyet mpooehkbdoet to evolapépov
ITOAA®V EPEDVITAOV KL EKIIAOEDTIKMV ATIO TO VIIay®yeio éog to mavemotrpto. H ourjtnon
ya myv évtadn mg EP ot oyolwr) exnaidevorn otoxedet oty avamrtoln evog Sovaptkon
pabnotakot neptBAANovTog, 6rov ot pabntég Exovv T SLVATOTTA VA eKOETODV TIg YVMOELG
KAl TG KAVOTHTEG TODG, VA DAOIOIODY £PEDVA KAl VA AVAIITDOCOLY ONPAVTIKEG deSloTnTeg
ov eivat xprotpeg yua 1o péMov toog (Ronsivalle et al., 2018). TTapaAinAa, ot Stayeviopol
EKTIIAOEVTIKI)G POMIIOTIKI)G &xovv avadeiyBel g 1Owaitepa Onpogiels exmadevTKég
dpaotnplotnteg, ot omoieg eRMAEKODY evepyd TOLG PADNTEG O OLVEPYATIKEG IIPAKTIKEG
emAoong IPoPANPAT®OV KAt avAanTodng YVOOTIKAOV KAl KOWVOVIKOV OeSloTTov.

H ¢pevva Seiyvet 6Tt 11 EP ot ookt exraidevor) propet va ocopdlet armoteAeopatika
otV avartodn amnod toog padntég deSlottav vroloylotikrg okéyng (Esteve-Mon et al., 2019°
Atmatzidou & Demetriadis, 2016) xat otnv kaA\iépyeia SeSlottov Tov 2100 amva, Orwg
SNPLOLPYIKOTNTA KAl KPLTIKY) OKEWI), LKAVOTITA ePydoiag oe opddeg KAl AIIOTEAeOHATIK
oovepyaota, 0eSlotnteg emkowvaviag, avainyn eobovev, avalhnnon kat emeSepyaoia
dedopevav, kabmg kai kavotteg emilvong HpoPANPAT®V TOL IIPAYHATIKOD KOGHOL
(Khanlari, 2013" Smyrnova-Trybulska et al.,, 2017). Zopgova pe toog Moro, Agatolio &
Menegatti (2018), n EP ocopPdlet oty evioxvon TG autoekTipnong Tov padntov, omy
avarrtodrn) 6eSloTt TV emotnpovIKg épevvag Kat dwa Piov pabnong.

Ta amotedéopata g emokonnong te@v Toh et al. (2016), oxetikda pe 1) xprion g EP oe
nodid npwtng oxoAikng nhikiag, €deifav ot oopPdiet omy avdamrtoln deSot)twv oe
YV®OOTIKEG, EVVOLONOYIKEG, YADOOIKEG KAl KOWVAVIKEG (Ovvepyartikég) deSlotnteg. Ot pabdntég

0. Mmpartttong (emy.), Mpaktikd Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwpiva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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vAomotobdy dpaoctnprotrteg EP, ooppetéyouv evepyd ot dradikaoia emiloong mpoPAnpdrtov
oe éva opadiko mAaioto avamtvooovtag 0eSloTnTeg oL OXeTICOVTAL HE TV DIOAOYLOTIK|
OKE&Yn, T pabnpatiky Kait Aoyikr) okéyrn, Kafmg Kat TV KOWGVIKY aAAnAemidpaor
(Caballero-Gonzalez et al., 2019° Esteve-Mon et al., 2019" Yildiz Durak et al., 2019).

Aoy® Tov dtemotnpovikod ¢ xapaxtrpd, 1) EP amoteAet pia Snpogify Kat avadvopev)
IIPOOEYYLON Yl T OOPHETOXI) TV padntov oe avbevtikég Spaotnplotnteg pdabnong moo
oovdvaloov tg Emotipeg, v Texvoloyia, T Mnyavikr] xat ta Mabnpatika (rmpooéyyiorn
STEM). H EP evioyoet ) pdbnon Kat ] yVOOTIKY] avamntodn) 1oV padntov ota aviikeipeva
STEM, AOy® T1)g IPAKTIKI|G KAt OlEPELVITIKIG T1)G QDOTG IOV IPOomOel TNV KPITIKY] IKAVOTNTA
Kat v avtorenoifnon tov padnteov (Caballero-Gonzalez et al., 2019° Ching et al., 2019" Kim
etal., 2017° Smyrnova-Trybulska et al., 2017). Zto m\aioto avto, avapévetat va on0rjoet tovg
pabntég omv katavonon Te@v evvolwwv STEM (mw.x. mpoypappatiopodg, atobntpeg, évvoteg
(PLOIK®V EMOTNU®V), otV avamntodn 6e§lottev (1m.y. emiAvor mPoPANPIATOY, DIIOAOYIOTIKI)
OK&WT)) Kat o1V aAAayr] oTacemv (ILY. €ViOXDOI) TOL KIVITPOL eUITAOKIG O dpaotnploTnTeg
STEM, aoto-aroteA\eopuanikotnta).

H evoopdateon mg EP oto oxoAko npoypappa ornovdmv mpodrodétel v epappoyrn
PabnTOKeVIPIKOV eKIAOevTIK®OV HpakTikov. O Alimisis (2012) avédelle v avaykn
avdarrtodng madaymyKeav aviAyenV PACIOPEVOV OTOV eMOKOOOPIoRO (constructionism)
tov Papert, mpoxeipévoo va vmootnpiydovv amnotedeopartikég mpooeyyioelg EP. Qg tétoteg,
avagépovtat ot PtpAoypagia (Erdogan & Stuessy, 2015 Moro, Agatolio & Menegatti, 2018)
n Otepeovnuikr] pabnon (Inquiry-Based Learning), ta oyxédia ¢pevvag (Project-Based
Learning), n emiloor npopAnuatog (Problem-Based Learning), nj ovvepyatikr] pabnor), ot
BlopaTikeg MPAKTIKES, 1 KApakovpevn) vootr)pidn (scaffolding) kot 1) matyvidoroinon.

Ewdwotepa, ta tedevtaia xpovia napartnpeitat otabepry avinon tov apifjiod Teov peAetov
IOV EPELVODLV TNV EKIIALOEDTIKI] POHITOTIKI|] OTI] OXOAIKI) EKIIALOELON KAl Ta AMIOTENEOPATA O
emnedo yvooTiKng avAamntodng Kat KOVeviKev dedlot)tov tov pabnteov (Anwar et al., 2019°
Toh et al, 2016° Xia & Zhong, 2018). H mnpoo@atn oOOLOTNUATIKY] EMOKONNON TG
BipAoypapiag oxetikd pe v EP ot oxolikr| exnaidevor) avedeie mévte Oepatikotg aoveg
(Anwar et al., 2019): a) yevikd yvoOTIKA emredypata Tov padnteov péon EP, ) tpomot
eVepYNTIKNG pabnong kat petagopdg OeSloTTRV, Y) ONpEIOLPYKOTNTA KAl KIvITPo
ovppetoxng oe Opaotnpotteg EP, 8) ovpmepiAnyn kot Siedpuvorn T1g COPPETOXIG TOV
pabntov omy exnaidevorn STEM kat &) enayyeApatiky] avantodl] TOV eKIadevTIKOV He
OTOXO TV AIOTEAEOPATIKT) evoopdtmor) tng EP ot 6daokaiia tovg.

Zm xopa pag 1n EP PBpiloketat oto meplioplo Ttov OYOAKOL HPOYPAPPATOS KAt
OLVAVTATAL, KOPI®G, O TIPOdLPeTIKEG Spdoelg Mmov Sopyavevovial darod OTIKOLG
@opeig/oxoleg, oLANOYOLG Katl oxoAeta, oovi0wg ekTog oxoAkov wpapiov. Ta tehevtaia
Xpovia, mapatnpeitat avinpévo evolapepov Kat evaoyoAnon He 1) POHRIIOTIKY) pabnteov amd
MIELPAPATIKA Kat AANA Ox0Aela, p1e 0TOYO T1) COUPHETOXT) TOVG o€ drayaviopovg EP, eBvikr)g kat
O1ebvoig eppélerag. ITapot exet dravepnOet oxetikog eSomAiopog (poprotaxia BeeBot) ota
vnmayoyeia, vrnapyet ENAenyn KataAAnAoo eSomAiopot ota oyoleia. EmumAéov, 1 éNAewyn)
EMAPKOLG  EKIAIOEDTIKOD XPOVOD OTO OYOAKO MPOYPAHHA KAl 1] EOPOPP®ON TOV
eKIIAIOELTIKOV AIIOTENODV OIHEPA TLG MPOKAINOELS IIPOKEEVOD 1) POUIOTIKI] Va eviaydet
ovolaoTKa oty npotoPfdadpia xat oty devtepoPfabpa exmaidevor). Awagaivetat OTL 1)
£10ay®YI] TG EKIAIOEVTIKIIG POHIIOTIKI|G OTI) OXOAIKI| EKIIALOELON] araitel OlEMOTOVIKESG
IIPOOEYYLOELG KAl AVOIKTEG A YD YIKEG ITPAKTIKEG. LOVEMGG, 1] KATAANAL IIpoeTOtpacia Kat
KATAPTION T®V EKIAIOEDTIKMV, Ol OIOi0l KAAODVTIAL VA OXeOLACOLY KAl VA DAOIIOU)00LV
exrIatdevTiKég OPUOELg POUIOTIKIG OTNV TASH TOVG, AIOTEAEL TOV IO KPLOIO IAPAYOVTA yia
v évradn g EP ot oxolw) exnaidevon.
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EpguvnTIKOG OKOTIOG Kl EPEUVNTIKA EpWTAKATA

Ot épevveg mov éxovv OtevepynOei oxetika pe v EP ota eMNAnvika oxoleia eivat
neploplopéves. El0ikotepa, eival MmePLOPIOPEV) 1] YVOON KAl 1] KATAYPAPL] EPELVITIKOV
0e00OEVOV aVAPOPIKA HE TIG AVTINYELS TOV EKITAOEDTIKMV Y1d TI) XPIOIHOTTA KAL TA OPEAT)
G, AIOTEAEOPATIKEG TIADAY®YKEG TIPOOoEYYioEIg Kat mpakTikég, Kabmg Kat Tig mapepfdoetg
IOV AIIALTOOVTIAL OXETIKA He TV evoopdtoon g EP ota oyolela kat v empop@aon-
orootPdn TOL £PYOL TV EKITAIOEDTIK®DV.

ZKomog TG HApoLodag £pevvag elvatl va HeAeToel TI§ aIOYel§ EKIAOELTIKOV
IM\npogopikrig oo Srabétoov epmelpia otnv vlomoinon Spactplotitav EP oe oxolela
IMpetoPdabpiag xat AsvtepoBadpiag Exmaidevong. Eidwkotepa, va Siepeovnfodv ta o@éhn
aro T XPrjon) TN, Ot IIPOKANOELS KAt Ot SDOKOALEG TIOL AVTIHETOII{OVV Ot EKIAIOEDTIKOL KATA
mV eQApHOYI) TG, Kabdg Kat TPOIIot VIS TG OTIG EKITAOEDTIKEG TIPAKTIKEG TOV OXONK®DV
IPOYPAPHUATOV. T ePELVITIKA EPOTIPATA IOV £CE1OTKEDOVY TOV OKOIIO elvat:

o Tloteg elvat ot avtihrpelg oV ev evepyela eknadevTKOV yia T oopfolr| g EP omyv
avamtodl) TV KAavoTToV ToV padntov;

o Tloteg ekmaOevTIKEG MPAKTIKEG KAl IIOODG TOIIOLG padnolaxkmv dpaoctnplottov EP
v100eTOLV 01 EKIAOELTIKOL;

e Tloteg eivat ol amoyelg TOV eKMAIOEVTIK®OV OXETIKA e Vv evoopdtoon g EP ota
npoypappata g ITpetopadpiag xat Asvtepopadpiag Exnaidevorng.

MeBodoAoyia £psuvag

H napovoa épeova vlomoujfnke to 2019 pe ) pébodo tng aropkrg npidopnpévng
ovveviendng. Xprnowpomow|fnke okoOmpn OSetypatoAnyia pe KPumplo TV eQIEpia tov
OLHHETEXOVT®V pe To avTkeipevo ¢ EP, ) dtabeoipotta xat myv npobopia ooppetoxrg.
Ia to oxond avto, avalnmdnkav exmaidevtikol MANPOQPOPIKIG OtV ATTIKI) KAl Ot
Meoonvia. Tehikd, emAéxOnkav evvéa ekrmaidevTikol MANPOPOPIKI|G, 5 yovaikeg kat 4 avOpeg,
pe 6daxtikn) epmelpia amo 12 ¢mg 20 £tn. ONot eiyav epnelpia npoypappdarev EP ota oyoleia
TOVG KAl MG IIPOTIOVITEG 08 O1aYDVIOPODG POUITOTIKIG arIo 2 £mg 10 .

Orovvevtedéelg vhomouiBrkav péowm Skype kar eiyav diapketa 40-50 Aerrtd. Aappdavovtag
DIIOYI) TOV HEPLOPLOPEVO APIORO COVAP®V PEAET®V 0T XOP [LAG OXETIKA pe To medio g EP,
npokpibnke 1 mowoTiky mpoogyylon kabmg emtpémet vy elg Pabog diepevvnon ToL
POoPANpATog, P1E0® TNG KATAYPAPI)G TOL TPOIIOL e TOV omoto To mpooeyyifoov ot idtot ot
ovppetéxovteg (Creswell, 2012). H ooAloy1) tov dedopévav Paciotnke o epedvnTikoO epyaleio
rov dnpovpyriOnke amod v opdda pag kat mepteixe 19 kataA\nha dopnpéveg epwtroetg pe
otoxo va OtepevvnBovy ot TPomot mov ot ekmnaidevtikol vAomotovv mpoypdppata EP, ot
AIIOWELG TOLG OXETLKA e TA OPEAT IOV artoKopiovy ot padntég, ot malday®yKeg OTPATYIKEG
oL agloImotovV KAt Ol IMApPAyovteg mov oopPaloov oty évtaln g EP oto mpoypappa
orovOMV T1)G OYOAKI|G eKTIcidevorng.

AxolovOnoe Oepatikr) avaloon Too DLAKOD TOV OLVEVIEDEEMV IIPOKELPEVOD Va
avaderyboov xat va opyaveboov enavaiapPavopeva vonpatika potifa-Oépara mov
avakomtoov amno ta epevvnTikd dedopéva (TowwAng, 2017). Xt ovvéxela kadikomomdnkav
pe Baon éva kovo ovotnpa Kadkov. Téhog, éytve 1) opadoroinon T®V Iapayovi®Vv KAt 1|
opydaveon te®v fepdtev oe katnyopieg. Kdabe Oépa mepthapPavet diagpopeg opcdeg KOSIKDV
Iapéxovtag pia, 600 to Svvatov, MANPECTEPT) ePUNVELT TOV OeDOPEVDV.
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AmoteAéopata

H avdloon teov amotedeopdtov yid Ti§ dIoyel§ T®V EKIAOEDTIKOV IIOD DAOIIOLOLV
IIPOYPAppaTa eKIAadenTikrg poprotikng dapBpwbnke oe Tpetg aoveg, oe avrtiotolyia pe ta
EPELVITIKA EPAOTPATA. AOY® MEPLOPLOROD TG €KTaong tov apbpov mapovoiafovrat ot
OLVEYELD ODVOITTIKAL.

ITivakag 1. MabBnowaxkda anotedéopara g EP yia toog pabntég

Katnyopieg Iapayovteg

® YV®OOELG KAt OeSlOTITEG IPOYPARPATIOHOD DIIOAOYIOT®V
® IKAVOTITA DAOIMOLNO1G PIXAVIKOV KATAOKEDDV
KATAKTIOI) EVVOL®V PUNYAVIKIG

Katavonor Aettovpyiag gootkod KOOHOL

avarrtoén Aoywkrg STEM

£COIKEI®ON PE AVTOPATIOPOVS

drabepatikn MPooéyylon g yvaong

dtepevvnon Kat emAvor) mpoBArpatog

e Ouayeipion Srabdepatik@v oLVOETIKOV epyaoimV (projects)
o deSlotnteg ovvepyaoiag

drayxeipion xpovov Kat mopwv

Bropatikr) pabnon

e epyaoia oe opadeg, ovvepyaoia

emKoOw®Via 1demv

deClotnTeg emKovmviag

e £vioXDOI ALTOEKTIHNONG KAt avTornenoifnong

* @EOTNTA Kat vrevdovotnTa

ONMIOLPYIKOTHTA KAl pavTaocia

Beltioon avtidnyng Kat IapatpnTKOTTag

avamntoén Kvnukeov deflotjtov

T'vootika emtedypata

Mabnotaxég deSrotnteg

Ae€rotnteg 21 awova

Mabnolakad anoteAéopara GUUUETOXNG O 0paoctnplotntes EP

Ztov ITivaka 1 mapovotdalovtal Ta armoTeAéopata avapopikd pe ) oopPoln g EP oy
avarrodn deSlot)tov Kat wKavot|tev v padnteov. Ot mapdyovieg mov avadeiyOnkav
opyavebnkav oe Tpelg KATNyopleg: ) YVOOTIKA emtedypata Tov padntev, B) pabnotakég
deCrotteg ko y) SeClotnteg 21ov awva. EmonudvOnke amo tovg exnatdevtikodg ot 1 EP
oopPdlet oty avdmtodn yvooeov amd ta Oadld o Sla@OPETIKA EMOTNHOVIKA medid.
Evdewtikd etvan ta e8¢ amoonaoparta:
E7: «E1odyovrai o ebkola 0TI éVVOIEG TOD TIPOYPAUHATION0D, dnAadt] eival o edkodo va iAo yia
0 Goun) emthoyg xai T1 Goun emavalnpng éyovrag éva popusmotak: xat mpoorabwvTag va vAomoioe pia
0paoThp10THTA.»
E1: «Mabaivoov 111 ayéon Tov ypavaliov kar 160G 600Aevovv peradd Tovg.»
E5: «Katavoodv Tta uoikd paivopeva péoa amo T mpady.»

Ot anoyetg TV eKIadenTIKOY OLYKALVOLV 0To OTL 1] eVvAOoyOAnor) TV nadiev pe myv EP,
avarrtoooet 11§ padnotaxég toog deSlotnteg kabog xat deStotnTeg Tov 2100 A®dva.
E8:«Ia péva onpavrixy eivar 11 exidoon mpofAnparog, o1 padnyrég epmAékovtar oe mpofAuata oo Tovg
evd1apépoov kat ipoomabodv va ta Avvoov.»
E2:«Aogyolovvrar epevvtixd pe éva avrikeipevo. Ilpérer va kdvoov épepva 1ave o€ avTo, Va OKEPTODY
T1 YII0POVV va DAOTTOIHo0VV KAt va spoomabyoovy va To DAOTIOITODY e UIYAVIKO TPOTTO.»
E3:«Me evoiépepe va eivar Oéua oo Oa acgyoAnBodv ta waidid wg opdada kar Oa priddoov éva project.»

ITivaxkag 2. Exkmatdeotikég mpaxtikég xat pabnowaxkég dpaotnprotnreg EP
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Katnyopieg ITapayovteg
Iawbayoyikn ® £IO0KOOOPIOPOG, KATAOKELAOTIKOG EMOIKOOOUIONOG
@u\ocopia ® KOW®VIKOG EMOKODOPIONOG

¢ padnon péon kabodrynong Tov eKIAGeLTIKOD

e avakalorTikr) /Sepeovntikn padnon
ZTpatnyixeg ¢ pabnon péow ovvbetikav epyaociov (PjBL)
padnong e pabnon péow emihvong npoPAnpatog (PBL)

e ovvepyatikn padnon (Jigsaw)

e pabnon péoe mayvidion

Amnoyeopartwvi) dpaor oto oxoAeio (mAnpng xabodnynon)

o O1d\edn, emidedn

¢ TUnparonoinon oe an\ovotepa PEPD)

¢ DAOIIOINOT PNYAVIKIIG KATAOKEDI|G KAt IPOYPARPATIONOG
Zoppetoxr) o€ S1ay®Viopo popmotikig (amoysopartvi) dpaon)
® avoKTI) IPOOKANOr) oe padntég

eloayeyKda padnpara

IMpaxtikég e ournon oty ohopéleta Kat emAoyr) IPoPApaTog
vAoroinong ¢ Tpnparonoinon oe an\odoTePA PEPT)
dpaotnplot)TeVv o 0xedilaon HAKETAag, LAOIOLNOT PIY VKIS KATAOKELI|G KAl

EP MIPOYPAPUATIONOG

Evtaypéveg 0to oX0AKO wpoAGylo mpoypappa

e oto padnpa wg mMnpPoPopikig
ovoYETLoN SPUOEMV e TODG OTOXOVG TOL pabnpatog
vAomoinon pikp®v project (OAoxAnpadvovtat oe 1 S18AKTIK Opa
em\oyr) Bepdt@V aro ToV LOIKO KOOHO
ooppetoxr) OA@V o opddeg, evallayr) poA@v oy opdda
texvoloyia Lego 1} Arduino

E9:«Znuavtio eivar To KoppdtL T1§ opadikng ovvepyaoiag, g aAAnAemidpaong xar g oovdmapng
0TO Y@PO. .. AG TODJE kAt je Ta opia 7ov, TeAog TavTwv, Ba Oéoeig.»
E8:«H 0e§10THTA TOD VA YITOPE VA TO TAPODOIA0W, VA TO EMIKOWAVIOG ADTO 0D KAV®.»

ExkmaideutikéG MPaKTIKEG Kal pabnolakég dpaotnplotnteg EP

2tov ITivaxka 2 napovotafovrat ot mapdyovteg moov avadeixbnkav kat oxetiovrat pe v
Iadaynyks) @uloco@ia mov viobetodv, TIg EKITAIOEDTIKEG TIPAKTIKEG KAl Tl pabnotaxeg
dpaotnplotnTeg mov oxed1dafovy Kat DAOIIOODV Ot eKITAOELTIKOL TOL detypatog.

Ta anoteAéopata Seiyvoov 0Tt ot exaidenTikol viobeTodY oaPr| mAdaywyKr) priocoia,
1 onota xabopiletat amod Tig apyég TOL KATACKEDAOTIKOD EMOIKOOOMLIOPOD KAl TOD KOWVOVIKOD
erokodoptopoo. Evdewtikd eivat ta e€rjg anmoondaoparta:

E6: «Xpnowomoteitar kopiog 0 KATAOKEDATTIKOG EM01KOOOUITUOS KAl 0 KOWAVIKOG emotkodopiopds. (Ta
ma1614) o0nTodV peTadd Tovg, aAAnAemopodv kar avralddaooovy amoelg oTHY opada».

E8: «IT10 moAv xrvodpar otrv opadoovvepyatiky) xkar oty avaxalorwtiky padnorn. Oélw or pabntég poo
va Ae1tovpyodv oe opadeg kai va pabaivoov avakarvmriki».

E2: «Am6 tqv epmeipia pov, dev moAd kabodnyovvrar ....kar To 0éfouar, y1ati vouilw 0Tt av oefaoteig
116 16€eG TovG Oa Pyer kadvTepo amoTédeopa amo To va kavoov avto oo Oédeig eaD».

Ot exmadevtikol e@appoloov  pla HmOWKINMA  OTPATNYIKOV  pabnong, ovvifwg,
oovooaotikd. Anpogu\éotepn ep@aviCetat 1 peébodog project eve ypropomotodvTaAl 1)
dtepevvrtikn) pabnon, n avakalomtikn pabnon, n emtAvor mpPoBAPATOS, KAt 1) IPOOEYY1on
STEM. EvdelkTikd eival Ta Iapaxdate® arroonacatd:
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E3: «Me evdrapéper va amacyoAnBodv &g opdda oe éva project... Eexivio pe kabodnynoy, av Oélere
scaffolding. Ziya-oryd apaipe thv 0T1p1SH KAl TA APV TEPITOOTEPO HOVA TOVS».

E6: «Kvpiwg diepevunor ... Oéroope éva mpdfAnpa kar To G1epepVODLE, OTOTE YPHOLUOMOI0DY Ta TA101A
avTa 7100 1101 SEPODV. .. XPHOIHOTOI0DUE TOV ETOIKOOOUIOUO».

E5: «Miktog ivat o 1pdmog. .. onAadn PAérovpe 0o To Oéua (To project) kai To omdie O€ pIKpA KOUUATIA.
AoTd T KOppATIA TA DAOTOLELG, TA evavels, Ta Ookipualers, avamag wiow yiati pmopel va Oeg va
010p00€1S. .. AVAKANDTTTIKA».

E8: «IToM\ég popég yperdlerar va eumAéseo ta pabyuatikd ... ko IpAyUaTa amo T1 QOOIKY, TT.X. AT0
v Papdtnta, ... eipaote oty Aoyikyy Too STEM tehixa».

‘Evtaén poumoTIkNG OTO MPOYpauua OMoudwV OAwV TwV EKMAIOEUTIKWYV
Babuidwv

Ztov ITivaxka 3 mapovoldovial ta armoTeNéopata g avdaAdorg TOL TPITOL EPEDVITIKOD
adova, 1 omola avédelle mévie Oepatikég xatnyopieg mapayoviev. Ot ekmaidevtikol
emonpavayv Tig SVOKOAIEG KAt Tig IPOVIIOOL0ELS, MGOTE Va elval EQIKTY) I evOOpAT®or g EP
oto K\aowko npoypappa. Evoewtikd etvat ta e€r)g anoondopata:

E4: «Aev éyo eforhopo popmotikng 0To oyoAeio pov ... Oev vdp)El Op@G 00Te 1 vodopy], 6nAady To
oyoleio pov Oev éyer 00TE KAV 0110 TOV Epyaothpio ITAnpopopixig.»

ITivaxkag 3. Evtadn popnotikiig oto Ipoypappa orovd®v

Katnyopieg Ilapdayovreg
o eAAeryr) DAIKOTEX VIKIG DIIOJONL|G
Avoxolieg o eAAewyn enapKovg eKIAOELTIKOL XPOVOL
vAoroinong o peydlog apdpog padntev
Spaoewv EP ® ODLVEXT|G HETAKIVN O EKIIALOEDTIKOD

atofnpa ayxouvg Kat avao@dAeld TOL EKIAOELTIKOD
eao@ANton eNapPKoODG LAIKOTEYVIKI|G DITOOOHTG

o abENor) EKIAIOELTIKOD XPOVOL
ITpodmobeoerg ® X®PLOPOG THIHATOG 1} SeDTEPOG EKITALOEVTIKOG
£VTagNG POPIIOTIKIG OLVEPYAOLA EKIIAOEDTIKAOV AVAPOPIKA PE TO DALKO
KATAPTLON / EMPOPPOOL| EKIIAOEVTIKOV
EQPAPPOYT) OPYAVOUEVIG TTOALTIKIG AIIO TV 1)yeoia

avtovopo padnpa emAoyrg
IM\aioto pabrparog o Srabepatiko & OlemoTpovIKO MAAioo
® ®¢ dpdor) emMAOYT|G, OIMG OTA HPOTLIIA KAl OO TIKA OXOAeia

EMPOPP®OT) 0TO €1d0G TG POPITOTIKI|G TIOV eMAEYEL O EKIIALOEDTIKOG
¢ Buwpatikd oepvapla, webinars

IMpaxtikég . o . .
EmpSpP®Ong . qvanTu§q Iam&]pau(ov TPOYPARNATOS EMPOPPRONS
KOSy ® EIIAQL) 1€ EMIIEPODG EKITAIOEDTIKOVG

® MEPAPATIOROG

® QDTOEKIAIOEVON) P1€0® TG CLPPETOXNG O SlaywViopolg
Tpotdoetg/1¢eg ¢ Sopyaveor) IT-festivals & IT-fears
Suiyvong g EP ota ® OLKOVOMIKI] £VIOXDOI) AIIO TV TOIIKIY) KOWVOVid
oxoheia o Snpiovpyia KEVIPOL POPIIOTIKIG

® 510pYAV®OI) OYOAMKOD J1ay@VIoHOD POPIIOTIKIG AIIO TO DIIOLPYELD

E8: «Mia wpa tqv efdopada dev apxei. loa-ioa eivar amotpentiky) 010 va e10ayOei 1) poumotiky, yiati oty
pia wpa ta waidud v aAAy efdopdda Oev Oa Bopodvrar T1 éyoov Kkiver.»
E4: «H EP 0a pmopodoe va amotelei avtovopo pabypa, pabnua emloyng oyt omoypewTiKo.»
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E7: «Xpeialerar emudppwot TV kabnyntav, va 6oov Ti gival avto kai va unv €yoov @ofo.»

E9: «H EP npérer va amotelei ooVOeTIKO piédo yia 61a0euatiky] mpoogyyion dAov avtikeipévov, aro
Mabnpatixa, Qooiky, Xnueia Tov [evikdv péxpr Tig e101k0TyTeG 0Ta EmayyeApatikd omwg [ewmovia,
Mpuyavoloyia, HAextpovixa kAr.».

Zulntnon-ocupmepdopata

Ta amoteAdéoparta g napovoag pekétng avédel§av onpavIikong IAPayovIeg OXETIKA Je Tig
IIPOOEYYIOELg KAt TIG MPAKTIKEG oL vlofetovv ot exnatdeotikol [TAnpogopikig Kkatda v
vAomoinon Hpoypappdtov Kat dpactnprottev EP. Ze oxéon pe ta pabnoiaxd anoteAéoparta
TV pabntev, emPePaimvovial evprjpata oovagov epeovev g Piploypagiag ot np EP
oopPdailet otV TOABIAELPN KAt OAOKANPOPEVT] AVAITTLEN TOV IOV, TOCO OTO YVMOTKO
Topéa 000 Kat otV KaAigpyeta onpavtikev dedrot)tov tov 2100 awwva (Caballero-Gonzalez
et al., 2019 Moro, Agatolio & Menegatti, 2018" Smyrnova-Trybulska et al., 2017).

ZOpP@OVA Pe Tovg EKIAdELTIKOLG TOL Oglypatog, 1 evowpdtoon g EP amattel
dnpovpyia pabnrokevipikmv pabdnolakev meptPaloviov mov viobetodv Ipooeyyioelg,
orag 1) pébodog project, 1) StepevVNTIKT) KAt OLVEPYATIKT| pabnor), 1) erilvor) mpoPAnpatog Kat
n npooéyyton STEM. Baoilovtat oe KatdAAnAeg pOHIOTIKEG TEXVOAOYIEG EV®D EXOLV MG KEVTPO
v emiAvon avBfeviik®v TpoPANIATOV TOL IPAYHATIKOD KAl TOD QLOLKOD KOOHOD, OOTE VA
po@Body v avamtodn yvooemv Kat 0e§lottov amd MOANd Sla@OpeTIKd eMOTHOVIKA
nedia péow g vAomoinong ovvletk®V dabepatikov epyaciv (projects).

e oxéon pe wmyv évtaln EP oto mpoypappa omovdov g Ipwtofabptag xat
Aevtepopabpiag exnaidevong gatvetat 0Tt vrepBaivet Tig ALTOVONTEG AVAYKEG TEXVOAOYIK®DV
onodop®v Kat eSomAOpod POopIoTKYG ota oxoAeia. Ot exmaidevtikol TovL Oelypatog
avayvepiloov v EP @g péoo Slemotpovikev mpooeyyloe@v yia ) peAétn) StapopeTikov
Oepatikev nedimv, v avamtod) onpaviik®v SeSlot|tov Tov 2100 aimvd, TV KAaTtavoror) Kat
MV OPAKTIKI EQAPPOYT] TG Oe@pnTIKI|g yvaong pe Vv emilvon avbeviikeov mpoPAnpdrov.
H vio0etodpevn nadaywyiky) Oepelinon eSaopalifet ott Oev Siddaoketat éva ave{aptnto
nedlo (LY. POHIOTIKY), IPOYPAPHATIONOG DIIOAOYLOT®V) CGANd aSlomolodvIal avVOlKTEg
pooeyyioelg mov Paocifovidal 0ToV KATACKEDAOTIKO EMOIKOSOPIONO KAl 0TI OLVEPYAOLA TOV
pabntov. Emuléov, n évtaln wmg EP oto oyoAwkd mpoypappa npémet va eivat
OOUIEPINNITTIKY] pE TV évvola 0Tt Oa mpémet va epmAEéKel TOOO TOLG TAAAVTODXODG 000 KAt
ToVg AdLVATOLG PABNTEG 1) ADTOVG IOV EMOEIKVDODY PUIKPOTEPO EVOLAPEPOV.

Téhog, kabwg o polog TRV eKMAWELTIK®V petaoxnpatifetal, amd Keviplkog oe
OlevKOALVTY] KAl &evopynoTpwtr g pabnong mpowbwviag 1T ovvepyaoia, T
dnpovpyKOTA, T PAVIACIA KAl TV avtovopia tov pabniov tov, eival xpioipo ot
eKIIaOELTIKOL VA elval IPOETOPACHEVOL KAl VA alofdvovTdal dveta oTo VEo auTo MAdioto.
Eivat ovvenmg, amapaitt 1) KATtdAAnAn OPOETOIPAOCId, EMPOPP®OOL] KAl 1] ODVEXT|S
onootpl TOV EKIAOeLTIKOV He PLOPATIKA CEPLVAPLA, HE TI) OLVEPydAoid KAt TV
adlomoinon g epnepiag oovadeA@av mov acxolovvrat 1161 pe v EP, xabmg xat pe mv
evOAappoVon) TG OOPHETOXT|G O OLAY®VIOROVG 1) OXETIKEG OPAOELS YN PLaKT)g Snjpovpyiag.

H peMovtikn) pag épeova avapévetat va katevboviet otnv ohoxAnpopévn) nadayoykn
KAl TEXVOAOYIKI| EMPOPP®OI) EKIIAOEDTIK®DV IOV MBDHOLY VA EVIASOLY TV EKIAOEVTIKI)
POHUIIOTIKI] OTIG EKIIAIOEVTIKEG IPAKTIKEG TOoLG. Edikdtepo epeovntikd  evolapépov
rapovotadet 1 pelétn g epappoyng g EP péom g mpooéyytong STEM oe oxéon pe toog
EKIIAOeLTIKOLG  oxedlaopodg mov  vrobdetodv ot exmadevtikol kat ta  padnotaxda
AIIOTENEOPATA IOV EMITOYXAVOLY Ol pabdnteg.
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NepiAnyn

Awatpéyovtag ) SlayPOVIKI| IEVINKOVTAET) EKITAIOELTIKY 18€d, T1)g KIVI|ONG POHIOTIKMOV KATACKED®V OF
erminedeg em@Aveleg, pe pia MOKNa anod SlaPoPETIKEG AIIOOTONES, 1) ELONYNOL) ALTY] IAPOLOLAeL pia
povtehomowpévn npooéyyton Baciopévn oe 3 aoveg: (a) OMTKOMOUPEVI) IAPOLOLACT TRV PACIKOV
MIPOYPAPPATIOTIK®OV  OOp®V (akoAovbiag - em\oyrg - emavalnyng) IOoL  XPIOLHOIOloLVIAL O
rrep1BaAlovia mpoypappatiopod pe coppavia, (B) kedikomomnpuéveg mAnpogopieg oe éva S1001doTato
mivaxa, 1o "KoowOpapa", oxeTikég pe v avatopia Kat ) AeLtovpyiKoT)Td ToL IPOYPaRPATOS, TO00
yla Tov Snptovpyo Tov, 000 KAt yid ToV padntr) og Ipog TV evepyo eIITAOKI] TOL OTOV IIPOYPAPHATIONO,
(Y) matyviedelg dtadpactikég Yyn@lakeg Spaotnpotteg KAakodevng Suokoliag, wote ot padntég va
avaka\dyouv minpogopieg rmov eivat kpoppéveg oto "KadikOpapa' 1) va dnpiovpyrjoovv mpotetvopeveg
1] O1K£€G TOLG ATIOOTOAEG.

Baokog 0Komog g Ipoogyylong auTrg lval Va OLUYKEPAOTOLY IAPAYOVTEG ON®G I} AELTOLPYIKOTTA
Tov avBevTikod nmpoPAnpatog-napadeiypatog, n am\oTTa ToL KOSKA Kat 1) SIOAKTIKY) TANEOTHTA TOL
IEPLEXOPEVOD TOV, pe Paon Vo WPn@laxkd péod mov elval To OMTIKOIOUHEVO YNPLaKo pabnotako
avtikeipevo (oo ovviotd éva Stadpaoctiko infographic) xat pia @A) yYA®ood IPOYPAPIATIOHOD (016G
1o Scratch).

AE€eig kAed1a: Tpoypappatiotikeg dopeg, Adaxtikr) IIAnpogopikrg, Scratch, Popnot, KodikOpapa,
STEAM.

Elcaywyn

Ot mpoyteg epevviTikég mpoonddeteg oxedlaopol Kat dpiovpyilag POPIOTIKOV KATAOKED®V
mov Kwvovvtat oto &dagog Sexivioav amd tov G. Walter to 1948. H mpotr), Siebvag,
adlomoinorn Hag POHIIOTIKIG KATAOKEDNG aImto maidid, avdayetdat otg apxeg tov 1970 pe
npotepydtn tov S. Papert (1980) xat dnuovpyo tov P. Wexelblat, pe v xataokevr) g
aovppatng xehovag edagoog “Irving” (Chakraborty et al. 1999). Ao tote péxpt onpepa pe ta
EVTLIIOOLAKA obyxpova popmot (m.y. “Robotsafe”, Gizelis Robotics 2020), éxovv mepdoet 50
Kat DAéoV xpovia, ald 1 Ip®Tr Kat PAoiKI) IPOYPAHHATIOTIKY] dpaotnplotTa Kivnong
OIIOLAOONIOTE POUIIOTIKIG KATAOKEDIG IIAPApEveL 1] 101d.

IMapdA\AnAa o Tpexov epeovnTiko épyo Erasmus+ “Educational Infographics for STEAM”
(2020), éxet og Paocko oxomod TV ASlomoinon OmTK®OV péo@Vv ot Sidaokalia, péo®
Kawvotopev pebodav yia 6pactnpotteg STEAM (Science, Technology, Engineering, Art,
Maths). Zto m\aioto tov épyov Onpuiovpyoovvial 40 kot miéov Sadpaotikd eKIaOevTIK
infographics (oe errta evpenaikég yAoooeg) ano Exnadevtikodg kat Mabntég, covodevopeva
Kat ano avtiotoya oxédia pabnong-padnuatog (learning-lesson plan). Eva amo ta 40 aota
infographics etvat kat 1o mapov “Code Core”, oto omoio ot SnptovPYOL TOL EMYELPOLY VA
OLVODAOODV TI§ MAPAKATE TPELG OITTUKOITOUPEVEG TIPOOEYYioelg:

0. Mmpartttong (emy.), Mpaktikd Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwpiva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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Kivnor) evog elkovikoO-ynpLakon popnot oe emirnedeg S1adpopieg 1) Em@Aveleg xOp®V
pe Olagopeg AaImOOTONEG, ON®G AKplPmg ovpPaivel OTOV HPAYPATIKO KOOHO T®V
POHIIOT.

Xprjon eV €1 KOPIOV IPOYPAPHATIOTIKOV SOP®V KAl TOV TPLOV KOPLOV dopov
kabodnyovpevov amd oopPdvia, pe TG omoleg emALOVIAL OAA TA OXETIKA
npoPAfpata.

MebBodoloyikr] amotdneon tov KodKa mov ypnowomnou)dnke, pe To epyaleio
“KodwOpapa” 1o omoio Iapéyel OIMTIKOMOUHEVES IAPOPOPLeg OXETIKEG [E TNV
AVATOMLA KAl T AEITODPYIKOTITA TOL KOdKaA o £va dtodidotato mivakd.

To mpoypappa nov emtvet 1o TPOPANRA, yia OWaxTiki adtonoinon g project (pe
10 avtiototyo oxéd10 pabnorg), émpere:

va €xel MV anapaitin AETtovpyKotnta ®ote va Onploopyel éva eAKDoTIKO
mayvidt yia to xpnotn (taon avdnong too mjfovg T®V AVIIKEPEVOV KAl TOV
“karaoctaoemv’),

va dlaxpiverat o KOJIKAG Tov ya v anhotnta (Tdor) pei®ong tov mirjfoog tov
AVTIKEPEVOV KAl TOV “KATAOTACEDV”) Kat

va éxet Odaktikyy mAnpotnra meptapPdvoviag Oha  ta  eidn  TeV
IIPOYPAPUATIOTIKOV OOHGV.

ASakTIKol Kal EKTTAIGEUTIKOL 6TOXOL

Baowog oxorrog tov project etvat ot padntég pe pia omelpoeidr] mPooEyylon apXikd va
IPATTOLY, VA ODOOMPEDOLY EUIELPIEG KAl VA AIOKTOLY HPOOAdPPAvovoeg IMApAoToELS,
divovtag epgaot) o O1AaXPOVIKEG EVVOLEG TOD TIPOYPAPPATIONOD (OLYKALVODO - DITONOYIOTIKI)
- a\yopOpikr) okéyr), avalvor - obvOeor), KAIL) X®PIg VA AIIOKTI)OOLV IOVO ODYKEKPLHEVEG
Kat eSe10KEDEVEG YVOOELG OE EPIPEPT IIPOYPAPUATIOTIKA ITEPBAANOVTAL.

Ot evvea avtég Paoikeg dopeg etvat:

1.

NGk w@N

9.

1 6opr) akohovBiag (sequence),

1 6opr) emthoyr|g: eav-tote (if-then),

1 Sopr] emhoy1)g: eav-tote-alAag (if-then-else),

1 6opr) enavainyng: enavalape yia navta (forever),

1 Sopr| enavanyng: enavaiape npoxabopiopéveg popég (for / repeat n times),

1 6opr) enavaknyng: enavalapPe oo ocovOnkn (while / repeat until),

n Odour] aviyvevong eSotepikn)g Spdong emi ovokeorg: ‘Otav yivel KMk oOTo
mAnktpoAoyto (when space key pressed),

n Oopr aviyvevong eSotepikng Opdong emti avrtikelpévoo: ‘Otav yiver KAk oTo
avtikeipevo (when this sprite clicked),

n dopny aviyvevong eowtepkng dpaoctpiotnrag: Otav Aafo prvopa 13 Otav
Sextvriom @g KA@vog (when I receive message, when I start as a clone).

Ot pabntég petd v evaoyoAnor| toog pe ta Bépata tov project, 6a pmopodv:

va avayvopl{ovy Tig IPOTELVOHEVEG OLaXPOVIKEG DOEG O TIPOYPAPPATA KAl Va
MePLYPAPOLV T1) AeLTOLPYLA TOLG

va Teplypd@oov TG Paotkég Aertovpyleg Kiviorng OmolacOnIoTe POPIOTIKIG
KATAOKEDLI|G

va epappofovy Tig IPOTELVOHEVESG dOJ1EG O IIPOYPAPATA ITOL djjitovpyovV ot 1610t
va oxe01afouV JLd EKOVIKL| 1) IPAYHATIKI| POHUITOTIKI] KATAOKEDT| KAl VA TV KOOV
Va KATtdoTpe®voov Kdat va emAdoov mowila amhd mpofAfpata 1 Kat va
KATAoKeudagouv matyvidid XproloIOIdVTAS TIG IIPOTEVOHEVESG DONES.
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*  va mepLypda@ovy, va avalboov 1) va oovietoov évav amho alyopdpo kivnong 1
OdP®ONG PAG EMUPAVELAG YA [l POPIIOTIKI] KATAOKEDT) (ILY. Va akoAovlel eva
dpopo/ povordrtt 1) va amo@evyet eprodia 1) va okoormilet 1 va Paget 1) va ektoSedet
AITOADHAVTIKO).

H dopnon tou infographic

H omtkonoinon g Kivnong pOoHIOTIKOV KATACKEL®V € IPOYPAHHATIOTIKEG dopég Kat
é\eyxo ooppaviev g infographic (0neg amewoviletat oto [TAPAPTHMA) ocoviota éva
pabnowaxo avtikeipevo (Zervas, et al, 2014) to omoio dopeital OTg IAPAKAT® TECOEPLS
dlaoovdeopeveg evoTnTEG:

1. Hunpaotn evotnta agopd oTig IPoypappaTIOTIKEG opég: (a) TV IPOYPARPATIOTIKE
dopr) axolovfiag xan pe Xpr|0n LIIOIPOYPAPRATOV, (B) TV IPOYPAPPATIOTIKI) Sopr)
emloyig pe to amho “eav/tote” xat 1o “eav/tote/alwg”’ kat (y) v
mpoypappatiotiki) dour| eravalyyng “yia mavta’, “yia npokabopiopévo mArdog
enavaijpenv” xat “ono oovonkn” (Ladias, Karvounidis & Ladias, 2020). H oeipa
napdabeong ToV empéPong eVIOA®V dNA®VEL TV eDKOAA KATAVONO1§ TOLG AIIO TOVG
pabnrtes.

2. H 6edtepn) evotnta agopd 0Tov KGOKA TOV IPOYPARHEATOG OTO IIPOYPAPHATIOTIKO
meptBaAov tov Scratch alAda opyavepévo pe v npootyyion “KadikOpapa” (ta
omnota emenyodVIAl OTIG EMOHEVEG EVOTNTEG), OLVOOELOPEVA OPDG HE AEKTIKI-
YA®OOWKI] TIEPLypa@r Tov KOOKA (0TO KAT® [€POog), 0oL Kabe pia amo Tig mévie
IIPOTAOCELS TG, oxeTifetal apeoa pe kdabe éva amd ta nevie “blocks” mpoypappdtev.

3. H tpit evomra agopd oe evOEIKTIKEG TIPOTELVOREVEG BPACTNPLOTITEG [1E TOV
rapoovolafopevo Kodka alAd Kat T G0VATOTNTA yld EMAVAXP1OloIIoinor oo
(remix), oovodevopeveg arro evOelkTikeg “mrioteg” aAAd Kat To diaxpoviko alyopidjo
ertAvong tov npoPArpartog Aapopivloo (Abelson & DiSessa, 1980; Bariamis, etc,
1993).

4. H térapt) evoujta a@opd oe eVOEIKTIKEG MIYEG KAl AVAQOPEG, Ol OIoieg
oot pifoov Tig mPOTEVOEVEG IIPOoeyyioelg al\d kat amd Tig oroieg propody va
eayBovv npooleteg dpaotnploTnTES.

H emAoyn tou Scratch wg mpoypappatiotiké mepiBaiAov

H avaykn mov xalomtet to Scratch: Xt obyxpovr exknadeotikn Stadikaoia ot padntég
epmAékovtat oe avbeviikég dradikaoieg pabnong, Omeg .. eltvat ta projects e MPoOoéyyion
STEAM. TToAAég @opég oe avtd Ta projects amatteitat ot pabntég va mpoypappdticoov
ODOKEDEG KAl VA AVAITd{oov KmOKeg MOL ovXVvd eivat oykadelg xat molvmhokot. Etot
avadovetal 1 avayki) yia DI0OETNON EKMAIOEVTIK@OV MPOYPARHATIOTIKGOV HEPIBANNOVIOV
ota omota ot pwkpot padntég va yepifoviat yAwooeg OmTikod MPOYPAPHATIOHOD e
NAAKidia, Kat avTUIPOOMIIELTIKOTEPO HAPAOEyHd avtev eivat to Scratch. Xto Scratch o
apxdaplog MPOypPAppatiotyg propel va OStayelplotel pEom K®OKA -ple OXETIKY] €OKOAiA-
ITOADPEOIKA OToLYela KAt va epmmAakel o avOevTiKa Yn@Laxd épya OnpovpyovIag animation,
npooopowwoelg xat matyvidia (Resnick et. al, 2009). Zto mepipaMov tov Scratch to
HIPOYPAPLA AIIOTEAEITAL ATIO MPOYPARHPATIOTIKA OEVAPLA (THPATA-APOPOHATA KOOKA) ITOD
elval kartavepnpéva oe avtikeipeva. Xto Scratch o¢ mpoypappa voeitat To oOVOAO TeOV
0evVapiROV OA®V TOV AVTIKEIPEVROV.

H “peragopa” tov Scratch: T'a v katavonon too tpomov Aettovpylag tov Scratch
yivetat xpron) g petapopdg mov naparAnAilet myv avamrodn evog project pe 1o “avépaopa”
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evog Beatpikod €pyov. TOPQOVA He ALTH T HETAPOPd, TO OevAPlo / HIPOYPAPHATIOTIKA
oevapla eivat eketva mov mpoodopifovy 1) OLPIEPLPOPA TOV NOOIIOIOV/ AVIIKELIEV®Y, Ol
omnotot gppavifoviat og poAor / sprites oe pla oknvi, Owabétovrag pia mowiia amo
Kovotovpa / evOopaoieg.

H evepyormoinon 1@V IpoypappdTioTiKOV 0evapiaV IpoKaAeitatl and ovoppdavta (events),
Iov umopel va IPoEpyovidal eite Ao eS@TEPIKA YEYOVOTA IIOL AVIXVELOVIAL Ao Tig
MIEPLPEPELAKEG GDOKEDEG TOD DIIOAOYLOTH) (LY. TO MATH A TOD MOVTIKLOV), EITE AIIO E0MDTEPIKA
YEYOVOTA ONI®G TA UNVORATA TIOL EKIIEUIOVIAL arld dAAA Oevdpld 1) Katd T Onpovpyia
xAovev. H diayeipion tov coppavieov oto Scratch anotelet mapddetypa npoypappatiopon
Baciopévoo oe oopPavra (event driven programming).

H Ameikovion tou Kwdika pe To KwdikOpapa

H avaykn too KodwkOpaparog: H i61a n pvon tov avBeviikov mpoPAnpdtev mov tifevtat
and ta projects pe mpoogyyion STEAM ovvendayetat avinpévn MmOALIAOKOTHTA TV
MPOYPAPHATOV IOV AIIALTELITAL VA AVAIITOEODV 01 APXAPLOL IIPOYPARHATIOTES.

e auTr) TV HePUIT®OOL) Kat 000V a@opd TV avaTopia T00 IPOoYyPARHATOS 0TO HePIPANAOV
tov Scratch, 0 KATAKEPPATIONOG TOL KMOKA aAPevog oe Stagopetikd avrtikeipeva (oo dev
EMTPEIIONY TNV TADTOXPOVI] EUPAVIOI] TOL CLVOAOL TOL KMOIKA) KAl AQPETEPOL OTH HI)
OpYyavepévn Xopolitnon TV Oevapi®v eviog Trg MEPLOXN)G HPOYPAPHATIOHOD €VOG
AVTIKELEVOD, ONILODPYODV TV AVAYKI] Yid Hid EVAAAKTIKI] AVAIAPAOoTao!) TOL KOOKA.

Emur\éov 6oov agopd T1) AetTonpy1KoOTNTd TO0 IPOYPAPHATOS, O AUTL| TNV EVAMAKTIKI)
avarapdotaon tov kodwka Oa mpémet va yiverat ep@avijg 1 por] g eKTENEONG TOL
IIPOYPUPHNATOS Kat Ta onpela mov aotd alMnlemdpd pe to xprjot). Mia mpotaorn moo
avorotel ta mpornyovpeva eivat o KadikOpapa.

H opyavwon tov nepiexopévon oto KwdikOpapa: To KadikOpapa eivat pia amekovion)
TOL OLVOAOD TOV IPOYPAPPATIOTIKOV OEVAPI®V OADV TOV AVTIKEWPEVOV £VOG IIPOYPIIILATOS
oe évav mivaka 6vo draotacenv (Aadiag & Aadidag, 2016; Ladias, Mikropoulos, Ladias &
Bellou, 2021).

‘Ocov agopd Vv avanapactacn T¢ AvVATopiag Tov IPOYPAPPATOG, OTIS OTHAEG TOV
mivaka napatifeviat Ta oevdpla TOV avTKEEVRV. Yio0etovtag Tty IIPOoLyylorn Tov
“Movtélov Ienepaopévav Kataotdoeav”’, xabe oopfdav avtiotoiyet oe pa "karaotaon"
otV omota mepiépyetal to ovotnpa. Etol otig ypappég Tov mivaka avarrtdoooovial td
OEVAPLd IOV AVTIOTOLYOLV 0Tl “Kataotdoelg” otig omoieg Pplokovial Ta avtikelpeva petda
MV AvVayveoplor) evog opPAVTOG-atTjATog IO KAAODVTAL VA IKAVOIIOU)oovV. ATTOTéAeopa
aoteVv eivat oe Kabe KeAl Tov mvaka va ep@avifovrat OAd eKelva Ta 0evAPLA IIOL AVIKODV
oe éva avtikeipevo kat tavtoxpova Ppiokoviat oty idia kardotaor).

‘Ocov agopd TV avanapdaotaon TG AELTOVPYIKOTNTAG TOL IPOYPUHHRATOS, dUTH
EMTOYYAVETAL HE TODG ODVOEOHOVG MOL PMOPel va DIAPYOLV PETASL TWV OCEVAPIOV
oopPolrifovtag v emxowevia petald TOV oevapiav Tov KOOKA KAl avandpiotavtatl pe
BéAn mov Oeiyvoov TV evdexOpev] Por] TOL MPOYPARPATOS KATA TV ektéleor) tov. Ta
XP®HATA IIOD YPIOIHOIOIOLVIAL Yld TOLG OLVOEOHROLG KMOIKOIIOODV TOVG TPOIOLG
EMKOWV®ViAG, vobeT®VTAg T XP@PATIKN Kodikonoinor) Tov Scratch. Ot diaovvoéoetg petaiop
TOV THNPATOV TOL KODIKA A@popoby TO GDYXPOVIGHO TNG EMKOVAVIAG (TIOL YiveTal pe v
AIIoOTOAr) pNVopdt®v 1) pe ) pébodo tng drapoipalopevng pvipng) Kat T dnploopyia
KA®V®V.

H avanapdaotaon tov mpoypdappatog pe xpron too KodikOpdaparog: H mnpogopia
ov arekoviletat oto KadikOpapa éxet oxéon pe:

e Tnv tavtoxpovn enorrteia otV OAOTNTA TOL KOOKA (OADV TRV AVTIKEWPEVAOV).
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To amolvto péyebog ToL KMOIKA KAl TV MOKVOTNTA TOL MHOL OxeTifetat pe v
avaloyia Tov mA0o0g TOV KEVOV KEM®MV MG IIPOG TO COVOO.

Tn oelpd napdbeong T@V avtikepévev (armo aplotepd mpog Ta deSid) avaloyikd pe
10 0waitepo Pdapog Tov kabevog oTo IPOYPAappAL.

Tnv katavopr) TOV IPOYPAPPATIOTIKOV OeVAPIOV dpevog oTa Tpla avrtikeipeva
(popmmot, pHiAa Kot HDAKTPO) TOL IPOYPAHRHATOS KAl AQPETEPODL OTLG TECOEPLG
Slaxpitég “kataoraoets” TOvL IPOYPAPHIATOS.

Tnv tavtomoinon kdfe oevapiov amod TG ovvietaypéveg Tov (aviikeipevo Kot
KATaotaon).

Tig meploxeg Tov K@WOIKA pe Wtaitepa XAPAKINPLOTIKA OKG 1) eNAve {®vr pe Tta
OEVApLd  AapXLKOIIoNong Kat 1 Katw (wvn mov dwaxelpifetat 1o maiipo Ttov
oty vidoo.

Tnv avtotoyia tov mévie Ppdrtov g AeKTIKNg IEPLYPAPT§ TG AetTovPYiag TOD
IIPOYPUPHATOG pe Ta avtiotolya dopikd ototyeia (modules) Tov k®dKa.

Tnv eéMén g Por|g TOL IPOYPAPRPATOS (AIIO IAV® IIPOG TA KAT®).

Tov extetapévo Pabpod TpnpATOIOinong Tov MPOYPAPHATOS O COVOLAOHO e TOV
ePloplopévo Pabpod epapyikrg oxediaong Tov IPOyPAPPATOS.

Tov xapaktipa Tov mpoypdppatog mov Baocifetat oe oopPavia.

Tnv mpoéhevor) 1@V OCOPPAVI®V TOL IPOYPARIATOG IOL HIIOPEL VA IIPOEPXOVTAL E1TE
amo eSOTEPIKA aitia OImG o1 evépyeteg Tov xpriotn (when green flag clicked 1) when
this sprite clicked), eite and eowtepkda aitia onweg 1 Afjyn pnvopdtov (when I
receive message) 1| 1) dnpovpyia KAovev (when I start as a clone).

EmumAéov napadetypata Stadoxikav (ta téooepa if otov opopo g dradikaoiag
steer) xat eppoAevpévav Sopav emAoyng (oevdapto “when I receive start game” too
IANKTpoL “pen size”) kat ovLVOLAOROVLS EPPDAELIEVOV OOpP®V €mAOYIG OTO
£0MTEPLKO OOp®V emavainyng (oevapto when I start as a clone).

Mpotelvopeveg OpactnploTNTEG

Ta npoavagepBevta prropet va dnpiovpyrjoooy evota@epovteg SIaAdyovg KAt Ep®THOELG TIOD
Ol AIIAVTI|oelg TOVG elvat KpLPpEvVeg oe kowvr) Béa oto infographic kat Tig omoieg ot pabntég Ba
KAnBovv va evromioovv. ITapd\Anha pe TV IPOTELVOHEVT) TIPOOEYY1OI] KAl TG DIIAPXOLOES
mmnyég oto infographic, priopet va paypartorownOet pia peydAn mowihia dpaotnplot)tev, oxt
HOVO OTO OLYKEKPLHEVO IIPOYPARPATIOTIKO IeptBaAov too Scratch aAAd kat oe omotodrmote
Al yAwooa rpoypappatiopoo. Tétoteg dpaotnplotnteg etvat:

1 Stepedvnon Tov KMOIKA, 1] AVAYVOPLOL - AvTioToiylon pe dopég, oopPavia Kat
avtikeipeva,

1] KLv1)01) EIKOVIKOD POHIIOT XP1)OIHOIOI®VTAG MANKTPA I GAAG AVTIKElpeva,

1] ONtOLPYLIA OITIKO-AKODOTIK®V EPE YA COYKPODOELG 1] CDANOYEG AVTIKELHEVRY,

1] KaTaokeot) 1) emhoyr] AoV SIadpOP®V 1] XdP®V O EMPAVELEG, Kt 1) duvatotnta
ToXai®V emAOY®V,

1] Kivn|on Tov POopmotT oe dagopeTikodg Aafvpivlovg Kat 1 avtopaty edPeor TOV
e€odwv,

1] KATAOKEDI] AYDVIOTIKAV ALY VIOI®V L€ £vd 1) IEPLOcOTEP POPIIOT I] AVTIKEL{EV,
1N Kivnon popmot pe moikideg amootoAés, my. Payipo 1 Kabaplopod emeaveiov,
exvépmon ("armoldpavon" x®pwv) 1j arrogoyr) epodioy,

1] XPH101] TOL POUIOT V1A XAPTOYPAPIOL) XPPWDV KAl EPIIOSIOV O P1a EMUPAVELL.
Emurhéov etvat dovatov:
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e va pehemnOel 1) eGEMEn popmoTIKOV KaTaokev®Vv amod To 1960 péxpt onpepa, péom
Hag XPOVOYPAPHLG € OXETIKA EMTedYPATA, AANA Kat 1] dragpoporoinon-e&EAsn Tov
AettoLpPY1®V TOVG,

e va avalnmOoov onpeptveg Pikpég Kat @ONVEG POPITOTIKEG KATAOKELEG OTIG OIToieg Oa
yivel 0 IPOYPAPPATIONOG TV KIVI)OEDV TOVG.

Tupmepdopata

To "Core Code" (g project, ox£610 pabnong xat infographic) ontikonotet kot mapovotadet eva
OOVOAO IIANPOPOPIOV IOV OPAG iVl KOOTKOIIOUPEVEG KAl AIIAITOVY APevOg arlo Tov Oeatr)-
pabnt) v evepyd epmAoKIr) KAtd TV AvAyvoorn KAl dQeTépov yia To Snpiovpyo Too
PoUITOBETEL TV KATAVOIN 0L KAl €QAPHOYI] TOV KAVOV®V TG OMTIKIG ypa@ng (Arnheim,
2004; Arnheim, 2007; Baxa)o, 1998; Koldakov, 2000; Movlaxitr), 2003).

Zoykekppéva 1o "Core Code" oe éva mpdTo eminedo mapovotddet Tig IPOYPAPHIATIOTIKES
dopég (axolovBia - emAoyr - emavaAnyn) mov ypnowpomotodviatl oe éva MHeptPANiov
npoypappatiopod mov Pacifetat o copfavta. XtV IAPOLOLAOH XPNOLHOIOLEITAL G
YA®ooa rmpoypappatiopot to Scratch mov etvat éva meptBAAAoOV onTikod IPOyPAPHATIOROD
pe mMaxidwa. Ia v avamapdotaon g MOADIAOKOTNTAG TOL K®OKa oviobeteitat To
KOOUKOpapa oo napyet OMTIKOIOUHEVEG O £vd H1001A0TATO MIVAKA AN POPOPIEG OXETIKES
He TV avatopia Kat 1 AEITonpy1KoTnTd T00 KOO KA.

To infographic avto propet va ypnowponou)Oet armo Tov ekmatdevTKod, mov akoAovdmvrtag
) pateotiki) pébodo pe epwtroeig-umodeilelg xat oe pop@r matyvidiov, Oa xabodnyet pe
KApakotr)g dvokoliag Pripata (scaffolding) toog pabntég tov, va avakaldyoov povot tovg
Tig npoavagepbeioeg MANPoPopieg oL eivatl KpuppEveg oe Kowvr) Béa.

Zyxedaletat épeova yid T HETPN O TG AIOTEAEOHATIKOTITAG OO0V APopd Ta padnotaxda
amoteAéoparta g npoavagepeioag SIOAKTIKIG IPOOEYY1onG.
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Mapdaptnua: Infographic Code Core

CO’SE Moving a Robot with the 6 key structures & 3 event types of coding

Commands robot apples button Objects (“sprites’)

Event Driven
Structures

when you click on the green fi

when you click on the spi

The robot moves continuously along a path. it is guided by two sensors. The goal is to eat all
the apples along the path. Any apples outside the path can be dragged and dropped onto the
path by the user. The user can also change the pen size/color of the robot track...

Explore the code, find the programming and event structures, change the otjects.
Move the robot using keyboard keys or other objects.

Create sound and light ejfects for col ns ano/or cting apples.
Construct or choose your own tracks. Code to choose random tracks.
Move the robot along dijferent labyrinths. Find the exi

Create racing ga with one or more robots or objec

Move the robot to clean or to nebulize the track. Put obstacles along the path.
Use the robot for mapping different areas {rooms).

Logo: AProject History . Kotsanis - A. Ladias
AMicroworld Approach B nly of
+‘CodeOrema’ e
Scratch Projects

Dry Fog Disinfection ROBCTSAFE

Core-Code Robot: ign by CARDET

Iototomog Infographic: Core Code
Play & See Inside e | ® Logo: A Project History
Scratch Projects ¢ | ® A Microworld Approach
Hour of Code o | ® “CodeOrama”
Pledge alqorithm o | ® Dry Fog Disinfection ROBOTSAFE
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Empoppwon eKmaldeuTiKwy otnv YTOAOYIOTIKN ZKEWYN:
Hla cuvtoun BiBAloypa®IKN €MIOKOTNGON

Mewpylog Peoakng', TraupouAa Npavtooudn?
gfesakis@aegean.gr, stapran@aegean.gr
" Kabnyntng T.E.N.A.E.X. - Mavemotripo Atyaiou
2 Ekmatdeutikog ME86-Epsuvntpla, Navemotnuio Atyaiou/LTEE

NepiAnyn

H a&ia mg Ymoloyiotikrig Zxéyng (YX) Kat 1) onpaoia g eVOOPATOOL|G TG OV eKIIaidenor) €XovV 110N
avayvopotel. [a myv emroyia, ®otdco, omoltaodnmote npoonddeiag evoOUATmong 0ev apKovy Td
KatdMnAa Ipoypdppata Omovd®V KAl OLVAPEG eKIALOeDTIKO DAKO, aMd eivat amapaitnm 1
OTOXEDHEVI] EMPOPP®OON TOV EVEPYDV EKIAOELTIKOV KAl IPOETOIHAOIA TOV  EKITALOELOPEVOV
exradevtik®v mmov Oa kAnBodV va DAOIOW|COLY TNV EVOOUAT®ON avtr). XTIV mapovod epydoia
emyetpeitat  pa PAoypa@ikr)  emMOKONNOn TOV IHAPEPPACE®V  EMPOPPDONG  EVEQPYDV, KAl
MIPOETOPAOLAG DIIOYT|PLRV, EKITAIOEVTIK®V KAl I TASIVOPIOT| TOLG G IIPOG TO €100G, TO MEPIEXOUEVO KAt
Ta anoteAéopatd tovg. Amod Vv avdalvorn TeV 0e00EVeV IPOKDIITOLY XPIOLA COPIEPACHATA KAt
IIPOTACELG Y1a TOV AITOOOTIKOTEPO OXeDIACHO NAPEPPACEDV EMPOPPRDOLG KAt IIPOETOIHACIAG.

A£Eelg KAEIOIA:  LIIONOYIOTIKY) OKEWI), EKMAOELTIKOL, EMPOPPMON  EKIABELTIKGY, mapepPdoelg
EMpPOPPROTS

Elcaywyn

H YZ, og deSrotta tov 2100 aiova, amotelel pia yevikoTepr OTdoT), €va GOVOAO IIPOCOVI®V
KAl VONTIK®OV €PYAAel@V IIOL pIopel va yprotpomoujoet o avbpemog yia va em\ooet
IpoPAr|pata, EMOTNROVIKA 1) g Kabnpepivr|g Tov {wrig (Wing, 2006). Zrijpepa npooeyyiletat
IIePLooOTEPO GG vootporria (mindset) xat Bewpeital anapaitntn pédodog g Yohoytotikrg
Emotrpng (Computing Science), tov oovovaopot dniadn HY kat mpaxtikev ITAnpogpopikr|g,
®G EMOTNHONOYIKA epyaleia yia TV emAvorn OEmMOoTNHOVIK®V HPOPANHATOV KAl TV
napayoyt) emotnung (Lee, 2018). H Y propet m\éov va Xapaktnplotel ®¢ pia OTpatnyiKy
IKAVOTNTA TOV PEANOVTIKOD ITOALTH)/emOTOVd, YEYOVOg TTOov eVIoXDeL TV OL{ITNOT, OXt
POVO yOP® amod TV GOOL KAl TV onpaoia g évvolag, aAd Kat ydp® Ao TV emKaAlpoOTTa
KAl TV avAayKl) eVOOUAT®ON|G TG oty eknatdevtikt) dtadikaoia (Grover & Pea, 2013).

H dtemotpovik 01aotaon Kat 1) emOT)HOViKY) onpacia g YZ xavoov dovaty v
EVOOUAT®OON KAt avdamtodh g otda mAdiota dapopev yveotikev avikeipévav (Fessakis et
al., 2018). H épevva oxetika pe 11 Onpiovpyla KATAANAOL EKIIOIOEDTIKOD DAIKOD Kdl
IPOYPAPPAT®OV OIOLO®V oLVeEXI(eTAl, MOTO0O ONPAVIIKOTEPOG MAPAyovIag emttoyiag
Oewpeital n katdA\AnAn mpoetowpacia xat vrootpidn tov avbpemivoo dovapikov (Cuny,
2011), dnAadr) TV ekadevTKOV mov Oa KAnfody va DAOIOU)COLY TV EVO®UAT®OOL avTH
(Lye & Koh, 2014).

Zmv Piphoypagia evromilovtal dvo dfoveg £pevvag: 1 EMPOPPMON TOV EVEPYDV
eKIAIOELTIKAOV, KAl 1] IPOETOIHACIA TV EKIAIOEDOPUEVOV EKIIAOEDTIKAOV (POLTNTOV/ TPLOV
tunpdatov  Exnaidevong). ZKomog g Hapododg MeAETG elval 11 OLVEIOQOPA  OTOV
arrod0TIKOTEPO OXEOLAONO MAPEPPACEDV EMPOPPMOLG/ IIPOETOPACLAG T®V EKIIAOEDTIKDY,
péo® TNg KATAypAPr)g KAA@V IMPAKTIKOV Kat pefodmv, kat Te@v amoteheopdtov toog. H
epyaota dopnBnxe yopm amo 2 Baocikd epeLVITIKA EPOTIHATA:

0. Mmpatttong (emy.), Mpaktikd Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwpiva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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1. Tloweg mapepPdoelg mpoteivovialr yld TV EMpOPP®ON/IPoeToacia tov
eKIALOELTIKOV Y1d TNV EVOROUAT®ON g YZ otnv exnaidevor) (avaivon &g mIpog 1o
e1do0¢, Stdpkela, avrtikeijpevo, SLAOTACELG KAl IPAKTIKEG YX);

2. Tlowa anoteMéopata TV MOAPePPACcE®V  EMPOPPOONG/ IPOETOHACIAS TRV
EKIAOELTIKOV KATAYPAPOVTAL

H epyaoia odoxAnpmvetat pie OLUIEPAOPATA KAl OO OL TOV EDPNPIAT®V.

MeBodoAoyia

Ia tovg okomovg g pelétng avalnmfnkav Onpootedoelg pe Oépa v vAomoinon
HAapePPAace®V eMPOPPOONG/ IIPOETOPACLAG EKITAIOEDTIK®V Y1d TV YZ, I] OXETIKEG EPELVEG e
epatnpatoloyo. Emiexbnke n pébodog g PipAoypa@ikrig emokonnong, pe v omola
poodlopifetal 1 Mo 1oxXLPA TEKPNPIONEV épeova peTaid evog mArovg Onpootedoemv
OXETIKA Me KAmolo aviikeipevo (Snyder, 2019). Xpnowpormowbnkav ot yneuaxég Paoeig
dedopévav Google Scholar xat ERIC xat avalnmifnkav Onpootedoelg TG televtaiag
dexaetiag (2011-2021), yproponotevtag og Paoctkég Aédetg-kAetdid Tig “vroloytotikr) okéyrn)”
Kat “exnadevtikol”, kabwg xat covdvacpovg Tovg pe Tig AéSelg “exmiaidevon”, “empoppwon”
kat “mpoetopaocia’. Qg amoteNéopata g avaditnong mposkoyav 87 dnpootedoelg moo
apopoLOAV YEVIKA TNV évTadn g Y otV eKITaidenor) KAt ToV pOA0 TRV eKIIAOEDTIKOV Y1
mv vlomoinory g amd Tig omoleg emAéxOnkav ot 19 mov emkevipovoviav oty
IIPOETOLPACLA TOV EVEPYDV KAl DIOWNPLOV EKITAIOLTIK®OV yid TV dtdaockahia g Y. Ot
dnpootevoeilg k@duwonow)dnkav Kat avaAldOnkav @g IPog To mePLEXOEVO TOVG, He ddoveg Ta
EPELVITIKA EPWTHPATA, KAl TA OXETIKA EDPIIATA IAPOLOLACOVTAL 0TI OLVEYELD.

AnoteAfopata

Eidn mapeuBdocewyv emipdppwong/nposroluaociag

INa mv empopPoon TV evepymV eKIAldevTKOV Kataypdgoviat oty PipAoypagia
Olaopeg mapepPAcelg, MOKIANG XPOVIKIG dldapKelag. Ad OLVIOHES, ONMG EMPOPPOTIKA
epyaotipia (Bower et al., 2017; Ketelhut et al., 2020), xat Taxtég armoyevpaTivég COVAVILOELG
yia ovvtopo xpoviko Swaotpa (Kong et al., 2020; Reichert et al., 2020), ¢og peyaivtepng
dldpketag, mov propel va KaABITOLY XPoviKd oAOKANpo oxoAiko £tog (Yadav et al., 2018).
IMapopota peBodoloyia Kataypd@erat KAl yld TNV MEPUIT®ON TOV EKIALOEDOUEVOV
EKIIAOELTIKOV, OITOL ot IapepPaocelg AapBavoov ovvifwng xmpa ota IAAioLT IPOITOXIAK®V
pabnpdtov. Evoeiktikd, 1 YZ Kat 1) DA ay®yiK:) g PIIOPEl VA IIPOoPEPOVTAL ¢ eSapnviaio
HAaVemoTako pdbnpa, vmoxpeatiko (Lamprou & Repenning, 2018) 1) emoyrig (Chan,
2020), 11 va evtaoocovtair ota HAaiowa dAev pabnpdatov  (oovnfog Exmaidevtixr)g
Texvoloyiag) mg evotnteg Stapketag Aiyav efoopadev (Yadav et al., 2011; Yadav et al., 2014;
Adler & Kim, 2018; McGinnis et al., 2020; Zha et al., 2020). Kat edm Sev Aeirmoov ot mapepfdoetg
HIKPOTEPNG XPOVIKIG OLAPKELAG OIIMG EPYACTHPLA OXEOIAOOD EKIIADEVTIKAOV EPAPHOYDV 1)
d0aktikev cevapiov (Gabriele et al., 2019; McGinnis et al., 2019).

Ot anoweig Kat oTdoelg TOV eKIAIOEDTIK®V, AAAA KAl 01 AVTIAYELG TODG OXETIKA e TV Y
diepeovovtat emiong pe gp@tnpatoloyla mpog exmatdevopevovg (Bower & Falkner, 2015;
Peracaula-Bosch et al., 2020) xat evepyotg (Fessakis & Prantsoudi, 2019; Sands et al., 2018)
exriadevtikovg, aMa xat Seobvoviég oxoleiwv (Caeli & Bundsgaard, 2019), ywa v
ooumepANYIn g Armoyng TV oteAexoV T ekraidevong. Ot épevveg aDTEG HEAETOVTAL HOVO
®G IIPOG TI§ OTAOES KAl IIAPAVOI0ElS T®V eKITAOEDTIK®DY, KADDG AIIOTLII®VOLY XPIolpa
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dedopéva yla tov oxedlaopo TG EMHPOPP®ONS, HAPOAo mov Oev mep\apfAavooy KAmola
apépfaot empoOPP@ONG.

Ot mapeppaoceslg mov vAomoujdnkav, &g IHmpog to €idog Kat TV OlapKeld Tovg,
napovotafovrat covorrtkda otov ITivaka 1. Xe xdfe dnpooievon avtiotowyel évag Kadkog
(mx. Al, A2, ...) xat omyv otAn N avaypdgetat 1o mAN0og T@V COPPETEXOVIMOV OtV
napéppaon. Me Bdon ta 6edopéva, 5 épevveg éxovv vAomowndel e xprorn epwTHaToloyiov
(A2, A4, A10, A15, A17). Ao tig vrioAotneg 14 apepPAoetg, ot mepLocOTePES HTAV TOVIOUTS
oudprerag (8 mapepPdoelg - 57.14%), o1 4 (28.57%) PIIOPOLV VA YAPAKTNPIOTOOY WG UEYAANG
oudpkeiag (eSapnviaia Mavemot)akd padnpata 1 etola empop@aon - A3, A6, A12, A19),
eve 2 mapepPaocetg (14.28%) nrav péong drdpreiag (peyaivtepn tov 30 ®pov) Kat apopodoay
POvo evepyong exratdevtikodg (A5, A7).

IMivoxag 1. Edn mopeppdoecnv empopcpmor]g/npoermpaol(xg

Kd. Avagopa Eidog mapepPaong
Al Bower et al. (2017) 69 Hpeprjoto epyaotrpt [TAnpogopxkrig (CS4HS)
A2 Sands et al. (2018) 74  'Epeova pe ep@mpatoloyio
é A3 Yadav et al. (2018) 9 2 Bepiva epyaoctripia 2 efdopadav kat efdopadiaieg
é‘ aroyeopativég oovedpieg (Srapxeta 1 €tog)
Q A4 Fessakis & Prantsoudi 136  'Epevva pe epotnpatoAoylo
2 (2019)
§ A5 Caeli & Bundsgaard 98 ‘Epevva pe epotnpatoldyto (dtevfovtig)
2 (2019)
§ Ab Reichert et al. (2020) 28 8 ovvavtroelg/ 32 mpeg EMPOPPHONG
A7 Ketelhut et al. (2020) 13 2 epyaotrpla prong npépag kat 7 90Aemnteg ovvedpieg
A8 Kong et al. (2020) 76 2 pabnpata 39 opov o kabéva
A9 Yadav et al. (2011) 100 EPdopadiaia evotta oe HAVEMOTHIAKO padnpa
A10 Yadav et al. (2014) 357 2 50Aemta pabnpata
All Bower & Falkner 44  'Epevva pe epoTPAatoAOy1o
2 (2015)
M . . . . .
g A12 Adler & Kim (2018) 32 2 Sdaktikég mapepPAoelg Oe MAVEMOTHIAKO padnpa
& Al3 Lamprou & 650  Ymoypewtiko mpomtoxtako pabnpa IMnpogopixrng 14
2 Repenning (2018) epdopadmv
g Al4 Gabriele et al. (2019) 141  Epyaoujpt mpoypappatiopov/dnpovpyiag
é oevapioav
»;;«i A15 McGinnis et al. (2019) 30 Avdalvor) epyaotav oxediaopod kat Sdaokaliag
2 dopnpévoo pabnparog YX
"é Al6 McGinnis et al. (2020) 39 Evomnta YZ: 3 ~3wpa ovvexopeva pabnpara
g A17 Peracaula-Bosch et al. 193 'Epevva pe ep@tnpatoloylo
5
(2020)
A18 Zha et al. (2020) 59 3 20pa pabhipata IpoypappaTiopod Kdat evvolmv YX
A19 Chan (2020) 12 EledBepo pabnpa emhoynig oe AVeEmotpIaKo THpa

Exnaidevong
Ot avtiototyeg ooxvoTnTeG, avaloyd [ TV OLIPKELd TRV MAPePPAce®y Kat Ty opdada-
otoyo, napovotalovtat otov ITivaka 2. Ano Tig 19 cvvoAkd épevveg, ot meploootepes (11
épevveg - 57.89%) agopovoav eKImatdevOPEVOLS EKITAIOELTIKOVG (mpoeTotpaoia), kat 8
(42.10%) agopovdoav evepyoig eKITAOELTIKOVG (EMPOPP®OT), YEYOVOG ITOL LIIOOEIKVLEL TNV
avAayKn Depattépe Slepedvnong TOV aVAYKOV EMPOPPHONG TOV EVEPYDV EKITALOeLTIK®V. H
HEYaADTEP OLYKEVTP®OL MAPATIPELTAL OV MEPUIT®OOI TOV OOVIOP®V IApepPdoenv oe
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eKIaldevOEVODG EKIAIOEDLTIKODG, Ve amovotafovv mapepfdoeg dve tov 30 @pov oty
katnyopia avtr). Ot épevveg pe ep@dTRATOAOYI0 dev oovomoAoyifovial otd MOCO0Td TV
napepfacemy.

ITivakag 2. Zoyvotnta avd diapketa napépfaocng EMpop@®ONG/mposTotpaciag

. . Evepyoi Exnaidevopevor
Avdpxera mapéppaong sxn[;\l(ﬁsuru(oi sxnal&suuioi f
Zovvropng duapketag Al A9, A10, A12, A14, 8 (57.14%)

Al5, A16, A18

Meéong duapketag (>30 @pmv) A6, A8 - 2 (14.28%)
Meydhng Siapketag (6 prjveg - 1 €tog) A3, A7 A13, A19 4 (28.57%)
Epotpatoloylo A2, A4, A5 All, A17 5
Yovolo 8 11 19

Mepiexopevo napeuBdoswy eniuoppwong/mpostoiyaciag

Ot mapepfdoeig Iov PAOIOOVVTAL Yid TV EMPOPP®OT)/ IPOETOTIACIA TOV EKIALOEDTIK®Y,
oovnfmg Sexivoov pe eloaymyn) otlg Pacikég évvoleg Kat Otaotdoelg g YZ, kat akoAoobdet
npoondbela aroxtnong edkotepev Oedlottev. Ta péoa mov xprotponolodVIal aAPopody
KAatdAANAO DAKO KAt AOYIOHIKO, OIIOG O IPOYPAPHATIONOG fe Scratch, 1) xprjon pORIOTIKGOVY 1y
NAeKTpoViK®V datalenv, aiodnt)pov KA. (Reichert et al., 2020; Zha et al., 2020; Gabriele et
al., 2019), povtelonoinon, mpocopoimorn Kat €dwkég web-based epappoyég (Adler & Kim,
2018), al\d xat armoovvOedepéveg dpaotnplotnTeg Onwg Mpotporég oxediaong (drawing
prompts) (Mc Ginnis et al., 2019) xat oxediaon exnaidevTikov napepPdoenv. Ztov IMivaxka 3
napovotafoviat ot PActkég Katnyopieg MepleXopévod ToV HApepPdoedv, ©¢ MIPOS TO
avtikelpevo, Tig O1aoTAcELg KAt TG IPAKTIKEG Y IOV dLTEG agopovV, Kat o apldpdg tav
dnpootedoe®v ov avtiototyel otV kabe nepintoon.

Itvocag 3. Tleplexdpevo mapepfdoemv empopP@ong/TPoeToHacog

[

ITepiexopevo napepfaoccwv
TTpoypappatiopog pe mhaxidia (Scratch)
Arnoovvoedepéveg dpaotnplotrteg
Poumotikn)
HAextpovikég dratadetg
Edkég web-based epappoyég
Epotpatoloyio
AlyopiBpot kat ITpoypappatiopog
Agaipeon
AmnoovvBeon
Taovtion npotvonwv
Enthvon poPArjpatog
Awayeipion) dedopévav
Ipaxtikn YZ Aoy okéyn)
Movtehomoinon /IIpocopoimon
Xprjon ocvotpaTev

H ovxvotepn napepPaon apopd mpoypappatiopd pe mhakiodia (Scratch) xat akoAovboovv
ot arroovvdedepéveg OpaotPLOTTEG Katavonong g YZ. Ano tig Staotaoelg Y 1Mo ovxvd
epgavifovrat 11 AAyopOpikn) kat 1) Agaipeon), eve otig mpaxtikeg Y2 vneptepovv 1) Emivon)
npoPAnpatog kat 1) Awayeipion) dedopevav.

Avtikeipevo

Awaotaon YX

NN BB RO OODN WR NN
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Ta myv adoloynon tev napepPdoenv xpnoponotovviat pédodot Oneg 1 COUIAPGON
epOTATOAOYI®V PV KAt petd v napéppaon (pre-, post-tests) (Yadav et al., 2011; 2014),
IIOCOTIKI| KAl IIOLOTIKI] aVAALOT §e0OPEVROV ATIO TIAPTHPLO0L), OLVEVTIEDSELG EKTIAOEDTIKADY,
oovevtedEelg opadav eotiaong kat yparrtodg avaotoyxaopoog (Ketelhut et al., 2020), 6edopéva
amo oxoAa oe PviEteg (XPOVOYPAPHPATA) AVOLKTOD TOITOD IOV HEPLYPAUPOLY KATAOTACELS
o1daoxkaliag (Yadav et al., 2018) 1] aSiodoynon TV dnpovpynpatey (epappoyég 1) oevdpia
pabnuatog) tov exnadevTik®@v oto mAaioto g empopeaong (Kong et al., 2020). Emiong,
dtepevvartat 1) aiodnorn avTendpKelag TV OORHPETEYOVI®V OXETIKA He TV ddaokalia g YZ,
Ol EKTIIT)OE1G TOVG Y10 TOV AIICLTODHEVO DAKOTEXVIKO eSOIAONO 1) e1d1Kég yVmoelg/ 6edlotnTeg
Aoytopkod/ xprong dwataleav avtopatiopod KAIL Télog, Packd epeovnTikod ep@TpA
arotelel 1 extipnon g mpobeong T®V EKNADELTIKOV Yld EVOOPAT®ON TG YX otV
PEANOVTIKY| SIOAKTIKT) TOLG IIPAKTLKI), KAO®OG Kat 1) Tpdeot) TOLG yla HEPATTEP® EMPOPPROT).

AnoteAéouarta twv napeuBdoswy eMILOPPWONG/ mpoeTolyaciag

Ztov ITivaka 4 xatravépoviat ot Onpootedoelg oe @bivovoa coxvottd €pQAvViong TV
aroteAeopdTov toog. I'a tovg evepyodg exmaldenTikos, €Ve PV TNV LAOMOINON TGOV
HapepfAce®V KATAYPAPNKE OLYXLON KAl IAPAVONOELS AVAPOPIKA pe v YZ Kat Tig
dlaotdoelg G, alda xat éNewyr avtomenoifnong 1 aiobnong avtendpxelag yia v
0wdaokalia g (Bower et al.,, 2017; Sands et al., 2018), peta tig mapepfdoeig mapatnpeitat
Beltinon ®g mPog TV YvV®Oon TOL MEPLEXOPEVOD, TNG MADAYMYIKIG KAl TOD TEXVOAOYIKOD
nadayoykod meptexopévoo (Kong et al., 2020). Avtifeta, ot exnatdenopevot eKatdenTikol
argktoav oty metoyn@ia tovg eva péoco eminedo deflottav Y (Gabriele et al., 2019;
Bower & Falkner, 2015; Lamprou & Repenning, 2018) kot katavonoav xa\ovtepd v évvola
oovohwka (Yadav et al., 2011), @otoco @atvetrat va StatnpriBnxe 1) obyXLOL| TOLG OXETIKA e
mVv Qvon NG évvolag, Onwg 1) menoibnon ot anatteitat i xpron texvoloyiag (Peracaula-
Bosch et al.,, 2020; Bower & Falkner, 2015), 1] n menoifnon ot 11 YX eivat pua ooAloyr
Staxprt®v SeSloTTOV MOL PIIOPOLY Va Xprotporonfodv KATd TNV MAPAy®dYl) EmOT PG
(mx. n dnuiovpyla ypa@nudatev), ODapd &vdag Ola@opPeTIKOG TPOIOG OKEWNG KATA TV
dradikaoia napaywyng emotrpng (McGinnis et al., 2020). Katagepav oe KATIoteg mepuIt®oeig
va arooovdeécovy TV YZ ammd TV XPIOn LIOAOYLOTH) KAl VA TV oLVvOLooLV pe GMa
emotnpovikda nedia (Yadav et al., 2014; McGinnis et al., 2019), avayvepilovtdg my g
YVOOTIKO gpydaleio mov meptAapfdvetl v xprion eVvol®v TANPOPOPIKIG Yid TNV EmADOD)
ovvOetov mpoPAnparTev pe ) xopig vrmohoyiotr (Yadav et al., 2011; Yadav et al. 2014).

2toug evepyolg eKIAtOenTIKOOS Oev mapdatnprifnke Sla@OPeTIKOTNTA TOV AMOYEDV
avaloya pe v Pabpida exmaidevong, To PONO, 1| TV eldkoTTd Tovg (Sands et al., 2018), oe
avtibeon pe Tovg eKIAIOELOPEVODS EKITAIOEDTIKODG OIOD KATAYPAPNKAV Sla@OPOIIoujoetg
OXETIKA e To PONO Kat v ewdwotta (Zha et al.,, 2020). Evepyol exmaideotikol kat oteAéxn
eKTIaidevong @AvnKe va avayvepifovy v avendpkeld Ttovg Kat va emboupodv ot i6tot
MEPAITEP® EMPOPP®ON, eved emumAéov eSéppacav mpobeorn evoopdtoong g YX oty
O1daxtikr| tovg npaxtikr) (Bower et al., 2017; Yadav et al., 2018; Reichert et al., 2019; Caeli &
Bundsgaard, 2019; Ketelhut et al., 2020). Ot exnadevopevot eknadevtikoi e§éppacav v
pobeon va evoopatooooy my YZ oty Stdackalia Tovg Kat SHA@vayv mo oiyovpot yia Tov
£QLTO TOVG PETA TV OAOKANpwOr TV napepPaoemv (Gabriele et al., 2019; McGinnis et al.,
2019; Peracaula-Bosch, 2020; Adler & Kim, 2018).
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Iivaxog 4. Anotedéopata TapepPdoemy eTPOPPHOTIC/TPOETOIUATIOG

AnotéAeopa Anpocigvon f
TTpoBeon évradng g YX oty didaokalia tovg A4, A6, A7, A12, A15, A17, A18, A19 8
Atelr)g katavonorn) g £vvolag A2, A4, Al11, A13, A14, Al6, A17 7
BeAtiwon avtidnyng g évvolag g YX Al, A3, A6, A8, A9, A14 6
T1poBeon empoppwong Al, A4, A5, A7, A17, A19 6
Zovdeon Y pe dMa emotnpovikd media A6, A8, A9, A10, A15 5
Ot ovppetéyovteg yvapifoov Tporoug eviadng Al, A8, A10, A12, A14 5
BeAtimon xatavonong tov dltaotacemv g YZ Al, A3, A6, A8 4
H YZ eivat evpotepn g xprjong H/Y kat texyvoloyiag A5, A8, A9, A10 4
H YX Ba npénet va evtayBet oty exnaidevon) Al, A4, A5, A7 4
AtoBnon avtendapketag Al, A4, A12, Al4 4
H évtadn g YZ pmopet va yivet xopig v xprjon HY A5, A9, A10 3
H YZ etvat xprjotun e§iotnta {wr)g Al, A4, A9 3
ZOYXLO1 OG IIPOG TV AVAYKAOTTA XPHONG A2, All, A16 3
TexvoAoyiag yia v évradn g YX

Oetikr| atoAoynon g napepPaong A7, A13, A18 3
AioBnon avaopaletag A5, A17 2

ZuZAtnon

Amo TV emokomnnon TV epevvav ToL detypatog, avadeixOnke 1 mpobopia tov
eKIIALOEDTIKAV, EVEPYDV KAl EKIIALOEDOPEV®V, VA EVTIASOLY TV YZ OV EKITAIOEDTIKI] TOVG
npaktiky). ITapdAAnAa, eve yevikd ot avTIAYeLS TOV ODHHETEXOVI®V yid TV Y Qaivetat va
Bektiovovtal petd TV CUPHETOXT) TODG Ot IPOYPAPHATA EMPOPPMONG/ IPOETOAOLAS,
IIAPAPEVOLY IIAPAVONOELS KAt ATEAEIG AVTIAWELG YA TNV €VVOld, TI§ EMPEPODG OLAOTACELS
¢ Kat v AdakTiki) 6. Zop@ava pe 1o Movtého Anodoxr)g g Texvoloyiag (Technology
Acceptance Model-TAM) yia v évtaln mg YZ otv exnaidevon kaboplotikng onpaoctiag
elvat ot otacelg Kat avTAYELS TOV EKIAWDELTIKOV O IPOg TV £vvold, Kabog Kat 1)
EKTIPOMEVT] EDKONA Xpriong Kat xprnowotntd tg (Davis, 1989). Eivat anapaitntog Aoutov o
oxedlaopog KAatdAn\e®v mapepBdoeov empop@OnG/ IPOETOIACIAS OTOXEDOVTIAS OTOV
TEAIKO HETACXNHUATIONO TG OOAKTIKIG MPAKTIKYG, PEO® KAl TOD PETACXNHATICHOD T®OV
AvVTAIYPEeRDV KAl OTACEDV TV EKITALOEDTIKAV.

Ot mapepPaoeig mov pelet)fnkav mokiloovv oe didapkela Kat MAAiolo LAOIOIN oG, o
nepleyopevo kat peBodoloyia, ala kat oe amotedéopata. H mletoyngia toog agopda
eKIIaOELOEVODG EKITALOEDTIKODG KAl EVAL OOVIOUNG OLAPKELAG, EVG €POCOV OLYXDLON KAl
IIOPAVOI0elg OlaTPOLVIAL KAl HETA TV OAOKAIP®OI] TOLG, AVADEIKVDETAL 1) AVAYKI)
dtepedvNonNg TOV AtTtdV Kat enaveéétaong toov oxedtacpod toug. ITapdnAa, Stagaivetat kat
1] avaykKn) evioyoong TV NapepPAaoemv oe eVepyos eKIIAOEDTIKOVG.
2tig napepBdoetg adtomoteitat Kuping 0 IPOYPAPHATIONOG Kat armooovoedepeveg peédodot, pe
T1g TeAevTaieg va empépoov moAd Oetikd arroteAéopata. AN avTiKelipeva OI®G 1] POPITOTLKI)
KAl 0 DAKOG HIPOYPAPPATIONOG EKIIPOOMIIODVTAL AlyOTePO, IAPOANO IOV 1] KATAANAL)
adlonoinor) tovg Ba pmopovoe va odnyroet oe xpriowa oopmepaocpata. Ot napeppaocetg
apopovV TIg KOP1OTEPeS dlaotaoelg g Y, pe peyalotepn Papvtnta va Oivetal oy
alyopBpikr), Kat xopig va adlomotodvtat enapk®g aileg, eSioon onpavIikeg, d1aoTaoelg Onmg
1] Yevikevon, 1) aStoAoynor, 1 avaivorn dedopévmy, 1) povitehonoinorn KA Ot IPAaKTIKE g
Y @atvetat emiong va punv adlomolodvial enapkag otig napeppdaoetg moo peletnonkav. Ia
va aoénei o Pabpog amoteheopatikotntag ToV napepPAcemV eMpPOPPOONG/ IPoeTopaciag
TOV EKTTAOEDTIK®V XPeldleTat va oxed1aoTel pia ONOKANP@HEVT) TIPOOEY Y101 TOV S1AOTACEDV
KAl OPAKTIK®V TG Y, al\d kat ¢ Adaktikng tovg. Zoppava e§daMov pe to miaioto
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TPACK (Technological Pedagogical and Content Knowledge) (Mishra & Koehler, 2006), yia
NV arodoTiKI) EVO@PAT®OOTN) T1)g Y 0TIV eKIIAIOeDOT), EKTOG AIIO TIV YV®OT] TOD IEPLEXOPEVOD,
elvat anapaitntn n Daday®yiki) Kat TeXVOAOYIKI| YV®OI), KaBdg Kat ot OVOLACHOL ALTGOV.

H vlomoinorn napepPacemv oty taln xat 11 alloAoynon T@V ArnoteAeOpdTaV TOVG ario
TODG ODHPETEXOVTEG  eKIAOeLTIKODS Oa  odnynoet oy  eayoyr] AOQPAANEOTEP®V
OLPIIEPAOPRAT®OV OXETIKA pe Tov Pabpo emtoyiag tng empop@mong/IPOETOAoiag Tovg.
IMpaxTikr| epappoyr) oe oovOrKeg MPAyPATIKAG TASHS KAt aSloAoynon-avatpo@odotnon &ytve
o¢ pita povo amo Tig mepurtwoelg mov pedetOnkav (Chan, 2020), amodidovtag moAd Betikda
AaroTeNéopaTa, Kat o Topéag avtog xpewaletatr va evioxvlet mepaitépwm. Ta Oetika
AIIOTEAEOPATA TV MAPEPPACEDV OTOLG EVEPYODE EKITALOELTIKODG EVOEXETAL VA eVIOYDOVTAL
emmAéov amo MIAPAyovieg ON®G 1) e0eAOVTIKI] COPPETOXI] TOLG Of CDTEG, YEYOVOG IOV
orodeikvoel avSnpéve) evepynNTIKOTNTA TOVG OTOV Topéd Tng empoppaons. H mowia tov
EVPNPATOV OV HEPUITOOLN TOV EKIALOEDOPEVOV EKIIAIOEVTIKGOV PIIopetl va arrodobetl oto
OaP®G HEYAANDTEPO KAl IMO ETEPOYEVEG Oelypld TWV OLHHPETEXOVI®V Of ALTEG, OV HN
eBedovtikr] ovppetoxr) tovg (ovvrBeg OTta MAAIOd VIOXPEDTIKOD IMAVEMOTHIAKOD
pabnpatog), kabmg kot oty éNewyrn ddaktikng epmepiag. H ooviopn didapkela tov
napepPacemv Oa PrIopodoe Va GLOXETLOTEL e TV OLATH|P10T] THG OLYXDONG OXETIKA e TV YX
KAl HETA TV OAOKAI)P®OI) TOVG,.

H dwdwaoia alMayng g eknaidevTiky)g MPAKTIKIG eival MOALDIAPAYOVTIKI| Kt
ITOADITAOKI| KOl aIatteitat oovtoviopévn mpoornddeia KoPepvnTIKOV IAPAYOVI®DV, OTEAEXDV
G eKITaidenOT)G KA EKIADEDTIKOV WOPLUATOV, EKTOS TRV 1010V TV extadevtikav (Reichert
et al., 2020). Emiong, av xat ta oovioung SidpKelag MPoypappatd EmpopP®ong IapeXooy
xivntpa emayyeApatiknig eGeAng, yia va emttevydet 0 ONOKANPOEVOG PETACKPATIONOG TG
Odaxtikr|g mpaxTikng xpewaletar va oxediaotodv kat va vlomowndodv KatdaMnla
poypappata Stapkovg enayyeApatiki|g eGeAdng, Kabmg Kat KaTaAAAO DITOOTIPIKTIKO DAIKO
yia tovg exnadevtikovg (Ketelhut et al., 2020). Zwv xatevbovon avty), o oxediaopog
KAtdAANA®V Tapepfdce®yv empop@®ong/IpoeTotpaoiag Kat KATaAnAoo eknatdentikon
DAIKOD, 0¢ OLVOLAOMO e TNV HAPOXL) OLVEXOVLS LIIOOTPENG, pmopetl va Ponbroet otov
AIIAITODEVO HETACXNHIATIONO TOV AVTNYEDV TOV EKIMOEDTIKOV KAl TNV EMTOXT)
evooudtoon ¢ YZ otV eknaidevon.
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KaAAlepywvtag 0£€10TNTEC YTOAOYIOTIKNG ZKEWYNG OE
£va mMAdioclo opadooUVEPYATIKAG HAONong

Nauoikd Manmd’, Kumapiooia MamavikoAdou?
nafpappa@gmail.com, kpapanikolaou®@aspete.gr
T 10wTiko Mupvacio «H Ogopntwp»
2 Avwtatn ZxoAn Naidaywytkng kat TexvoAoyikng Ekmaidsuong

NepiAnyn

O xapaxmpilopog g YIolNoyloTikng Xxkéyng @g Paotkng degiotntag tov 21ov aidva Kat o Tporog
EVOOHUAT®ONG TNG OTNV DIOXPEDTIKY) eKMaidevor), MPOKalel £VIOvo epeovhTKO evolagépov. Baoikog
OTOX0G TG IIAPODOAg EPELVAC, TIOL epappootnke ot detypa 12 padnteov I Topvaciov kat vAomow)Onke
o€ TPELg OLAPOPETIKEG PAoeLg, elvat 1) Olepevvnon) g dvvatottag npowbnong SeSlotrtov Y péom g
opadikrig emilvong Oepdtov tov Ataywviopov ITAnpogopiknig Bebras. Méoa amnod v emiloon tov
Sdpaotnplotrtv Bebras, oe atopikd al\d Kat e OpadKo eminedo, MPOEKLYAV EPELVITIKA AIOTENECHATA
OXETIKA PE TI) OLYKPLON OVO OLAPOPETIK®Y TPOHN®V OoLVOEONS TOV OpAd®V, TV OpOloYyEvEld KAt
£TEPOYEVELD @G IIPOG TO YVMOTIKO €Minedo TV Habntev oe 5e§lotnTeg 0plopévav Katyoptdv Y. Ano
mV avaloon) TV 9e0opévmv MPOKOLIITEL NOG PHEO® TG aAAnAenidpaong tov pabntav kartepyovvrat
0eClotnteg YX eite péow xprong Aéeav kAediav eite péowm avamtolng vémv texVvikav emilvong. Emiong
napatnpeitat avinon TG ATOpIKIG Tovg emidoong CLYKPITIKA pE TV APXIKI] Tovg emidoorn otov
OlayOVIOPO KATAAYOVTAG OTO CLPIEPACHA N®G ot edkég ovvOnkeg ta Oépata Bebras pmopoovv va
XPNOHEBOOLY @G TPOITOG ASloAOYNoNg g YZ.

AE€elg KA€O1G: Ymoloyiotikr) Zxéyr, Apaotpotmteg Bebras, Opadoovvepyatikr), Agiolodynon
‘YroAoytotiknig Xxéyng

Elcaywyn

H Ymoloyouxr) Zxéywn (YZ) éxet edpawwoet v 0éon Trg oe ONa Ta eKHaOevTIKA
mpoypdappata naykoopiog xkabwg amotehel faotkr) 6e§totta yia tovg onpeptvovg padntég
Kat ev duvdapet evepyodg moAiteg Tov 21ov atova (Mavpoodr) k.a., 2014; Bocconi et al., 2016).
Ot vontikég diepyaoieg mov evepyorotet, oxetiCovtal pev pe v emotrpn g ITAnpogopukrg
Bpiokovv Opmg epappoyr) oe MOAA dA\a emotpoviKA media aM\d Kat Kataotdoelg g
kabnpepvotntag. To onpavtkod epeovnTiko evolagépov yia v YX odnyei otov ooveyr
ePIAOLTIONO ToL oplopod g (Wing, 2006; 2007; 2011) xabag kat Tov dtaotdoeamv g (Selby
& Woollard, 2013; Fessakis et al., 2019). Enur\éov, vndapyoov Stapkeig IPoTACELS yia TtV
évtaln g otmv exnaideotikn) Swadikaocia xabmg kat véot TPoOmol KAaANEpyelag Kdt
adloloynorg g (Roman-Gonzalez et al., 2017).

‘Evag aro toog tpomong mpombnong g KaAAgpyelag Kat arnotipnong YZ otV eKIatOevTIKI)
xowotnta amotedel xat o debvrig Swaywviopodg TTAnpogopikn)g xat YZ  Bebras
(https:/ /bebras.gr/). H avtinon tev fepdtov tov dtayoviopod amd topelg avedptntong
ao v ITAnpogopwkr) kat tavtoxpova 1 emidvor] toog pe T Poridela evvoloNOyIK®V
epyaleiov g ITAnpo@opikng, kKavel TV epnloxr) @V pabntov molov evyapiot) (Dagiené &
Futscheck, 2008; 2010). To 2017 mpotdabnke pia 6urAr) katryopiomnoinor tov fepdrev (Dagiene
et al.,, 2017), n onota mepthapPavel 1ooo topelg g ITAnpogopikrig orwg AAyopiBpot kat
Ipoypappartiopog (ALP), Aedopéva, Aopég Aedopévev, Avamnapaotaocelg (DSR),
Ymoloytotikég Awadikaoteg kat YAwko (CPH), Emkowevieg kat Aiktoa (COM) xat

0. Mmpartttong (emy.), Mpaktikd Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwpiva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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ANnAemdpdaoetg, Xvotjpata xkat Kowevia (ISS)) oco xat ovviotwoeg g Y Omeg n
Agqatpeorn), AhyopOpwkr) oxéyr), AmoobvvOeon /Tpnpatonoinor, Agoloynon xat Ievikevor)
(Selby & Woollard, 2013). Emur\éov, ta televtaia xpovia vIAPXOLV APKETEG EPEDVEG TTOD
peletody Tpomovg évradng mg YX oy eknadevTikr] Opddn onmg yua mapadeiypa péom
opadoovvepydtik®v OSpaotnplottov Iov epnAékoov TV Exmaideotikr) Popmotikr)
(AtpatCidov, 2018; Chiazzese et al., 2019) 1] péow alionoinong dpaotnprot)tev Bebras
(Lockwood & Mooney, 2018). Av kat oe oplojiéveg X@peg LIIAPXEL 1] SOVATOTITA COPHETOXNS
oLVEPYATIKA oTov Stay®viopo Bebras xat 1) ovrjtnon petadd tov pabnteov etvat emrperrt),
(Hubwieser & Miihling, 2015), pexpt ofjpepa dev vrdpyoovv peAéteg oL VA ePELVOLY TOV
tpomo aMnlenidpaong opdadov padnteov katda v enilvon dpactnprot)tev Bebras.

Exovtag wg eviiagépov v Slapk®g avSavopevy) OOHHETOXT] PadnT®v oto Stay®VioHo
Bebras maykooping kat T xpron g opadoovvepydatikng &g OLVApko epydaleio otnv
exnaidevor) (Ppodaxn, 2009), 1 mapovoa épevva E€xel @G okond va copPalet oto medio
OlepevvmvTag To mMAaiolo péoa oto omoio ot padntég aAAnAemopoLY Kal avarrtbdooovv
deClotteg YZ xatd v eniloor) Spaotnplotrtov Bebras.

O Paoikog oxomog g Epevvag apopd otov Padpo Kat otov TPOIIo HE TOV OIIoi0 1) epydacia
oV pabntov oe opddeg pe otoxo TNV emiloon Opaoctnplott®v Bebras, pmopei va
Aettovpyrioel g peco kaMiépyelag Oedotjtov YX. Emiong, Oiepevvdratr to eidog g
opadomnoinong (Opoloyevig 1) etepoyevilg) 1 omoia pmopel va amodwoet Kalvrtepa
amoteAéopata otnv emidoon tov padntev. Zoykekpipéva, 1 épevva eotialet ota efng
EPELVITIKA EPWOTHPATCL
Epotmpa 1: Tlog n oovepyatikr) emthoor dpaotnpilot)tov Bebras prmopet va mpowOrjoet
deClotteg YZ,

Epotmpa 2: ITow &idog opadomoinong (opotoyevrg - €repoyevlg) pIopel va armodmoet
KAaAOTepd amoteAéopatd g Ipog v avamntodn dedlot)tov Y,

MebBodoAoyia

MAaioto - dgiyua

H mapovoa épeova exivnioe tov Mdaptio too 2019 kat mpaypatonowu)dnke oe Idiotiko
Topvdaoto g ABrvag oe mpaypatikeg oovorkeg tadng pe pia opdda dmdexa (12) padntav mg
I" Topvaotov. Kata v vAomoinor) g Afgonkav vmmoyn napdpeTpot ot oIoieg emmpedlooy
Tig ovvOnkeg piag Talng onwg ddaxtéa LAn, Swdpkela PAbpATOg, X®POS PLOIKNG TASNG.
IMpokettat yia pia épevva dpdong oty omoia 1 pla epevviTPLa elval eKIAOeDTIKOG KAt
ovvToviotpla Tov dlaywviopov Bebras otnv ovykekpijiévn) oxoAikr) povada.

IMpoxettal xvpleg yla pla pewkty épevva, MOtk ot B’ @dorn g Kat pe moooTikd
IIEPLYPAPIKA XAPAKTPLOTIKA TA OOl PEAETOVTAL KAt OTIG TPeLg Qaoelg . Ztnv A" ddon
ot pabntég ovppeTELYAV ATOPKA OTOV IPOTO MAOTIKO Olayaviopo Bebras mov diopyavednke
otV ENada. Eva prjva petd to népag tov Siayaviopo, ot emdooelg Tovg astohoynOnkav
aro TV EKIAOEDTIKO KAl IIPOEKDYAV COUIEPACHATA Y1d TV EMdOO0T) TOLG MG TIPOG TOLG SO
Baowovg topeig ITAnpogopkrig, ALP xat DSR, otovg ortoiovg otoxevav ta Oépara ota omnoia
ot padntég OaywvioOnkav TNV OLYKEKPLHEVI]) XPOVIA. XTI OOVEYELd, I} EKHALOELTIKOG
dnpovpynoe 600 Kovil, éva yia v @daon B’ kat éva ywa v ¢don I g épevvag, pe epatroetg
KAELOTOD TOMOL KAl OOLVIOUNG AIAVINONG pe TN xpron tg tpamnefag Oepatev Bebras
IIponyooevaVv dlayoviopav koping EAAadag, Hvepévoo Baotheiov kat Avotpaiiag. Eivat
onpavtiko va avapepel nog ypnotponow)dnkav O¢pata moo oxetifovial TavToXPovda e TV
deClotnta g AAyopdpikng Zxéyng, g A@aipeong kat g ASIOAOY101g Kat EHIAEKODY TODG
topeig ALP xat DSR.
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21 B'®dorn), Aappavovrag vmoyn ta arnotehéopartd g Ipatng gdaong, dnpovpyndnkay
4 opdadeg TV 3 aTOP®YV e Stapopomnoinor) oTov TpoIo ocbvOeong pie oKoro va Aboovy 4 Oépata
Bebras pe 1) pop@r) xooi Ta ormoia KaTtaoKeDAOoE 1) EKIIAOEVTIKOG-epeDVITPLA. A0 opddeg
OLYKPOTAONKAV pE YVOHOVA TNV OpHOLOYEVELd @ IIPOG TNV €mboot] ToLg OToV 1010 Topéa
IM\ngopkr|g DSR: opadeg DSR1 kat DSR2. AN\eg 600 opddeg ooykpotOnkav g etepoyeveig
@G TIPOG TNV emtdoot| TOLG (REKTO eminedo emdOoe®V: KaAr), HETPLA KAt XapnAr) fadpoloyia)
otov topéa ALP: opadeg ALP1 xat ALP2.

Z I ®don, ot padnreg andvinoav atopikd éva xovif 5 dpaotnplotjtov Bebras. Meta
MV  OMOKA)p®OI TOLG, OLPIAP®OAV éva OLVIOHO ep®@THAToAOylo  ASloAOynong
ApaotnploT|TOV yid Va dStoAOYI|00DY TV ERIELPLA TOVG OTIG TPELG PAOELS TI)G EPEDVALC,.

JuAAoyn-AvdAuon dg0ouEvwv

Katda 1 dudpketa TV tpiov pdoeav £ytve obAOYT] 0edOPEVmY OXETIKA He TIG EMOOOEL TOV
pabntov otov 1o IThotiko Atayeviopod Bebras kat ota xovi{ (opadikd Kat atoptkd) oo
aravinoav ot padntég xatda ) B xan I ®dorn). Emum\éov, xatda wm B’ @don) g épevvag omov
ot pabntég epydotnkav oe opadeg, Prvreookomnr)Onke, péom AOylOpIKod Kataypa@rg odovng,
11 SpaocTNPOTTA TOLG OTOV DIIOAOY10TI) KAt HAPAAANAA NXOypaPrfnKav ot cL{NTHoELg TOVG.
Téhog, pe oxomd va ovMexOovv ot anoyelg v pabnieov amo T QACEg TG EPELVAS,
Xpnotporow|0nke to ep@TNPATOAOY10 ASLONOYNONG APACTIPIOTIT®V 1€ EPDTIOELG AVOLYTOD
Kat kAetoto torov o kKAipaka Likert og Seyopilotr) evotnta yia xabe ¢dor).

O 1pdI10g AVAADONG TOV MOLOTIKGOV OedOPEV®V TG IIAPODBOAG EPEDVAG CUPIIAEEL [IE AVTOV
TOL MACLOIOD TGV TIOLOTIKAV EPEDVAOV IIOL EMTPENEL TV XPHON MO EVENKIOV EPYAAEIDV
avdaAvong Kat piag mo ohotikr|g neptypa@ng (Ioapn & ITovpkog, 2015).

APXIKA KATaypa@pnKe to okop TV pabntev ota O¢pata too diaymviopoov Bebras (A’ ¢@don)
xat ota xovll (B & I' @doeig), oe opadikd xat aropko emimedo. Ta amotedéopata, agov
petatpamnnkav oe KAipaxa too 10, opyavobnkav otov [Tivaka 1 pe otox0 v Kataypagr) Kat
napatipnon g emidoong tov pabnt aAAd kat g opdadag otv omoia avrket. Ot
BLvteooKOI0e1g TV EPYACIHV OTOV DIIOAOY10TE] KAOMG KAt O1 NXOYPAPIOELS TOV OO N TH|OEDV
TOV opadmv avalvdnkav og mototikda dedopéva mpoxetpévov va avadetyBel o tpomog
aMnAenidpaong Tov pabntov oe yVoOoTKO Kat Koveviko eminedo. Katd v avalvon avteov
v dedopévav, évag mivakag napatrpnong dnpoopyndnke yia kabe opdda, pe povdada
KATaypagr|g T 6pactnplotId, OToV oroio Kataypagnkav dedopéva oG mpog:

TO YVWOTIKO TIEPIEYOUEVO THS 00LHTHONG E AVAPOP OE OPOLG YX: OTIG CLNTIOELG TV
PabnTov evIOMOTKAV AIOCIIACHATA OTA OOl IMPOKVUITEL AEKTIKI] AVAPOPd 1)
epappoyr) oe karota didaotaon g Y.
2. v alyleridpaon otnu opdda: avayvepiotke o polog tov kabe padnt péoa oty
opada Kat o TPOIOG oL AdpPAvovTal AImo@doelg otV opddd.
3. 1o xMiua oovepyaciag oTHV opaAda: AVAYVOPIOTNKAV KOWGVIKEG IAPAHPETPOL TG
oovepyaotag oreg ) otadeor) Kat ot oxEoelg peTadd Tov pabnTov.
Télog ot amavtroelg OV pabntov oTig ep@Toelg KAELOTOD TOIOL TOL EPMTNPATOAOYIOD
avalodnkav HoooTikd ®¢ MPOG Tr COXVOTNTA ERQPAVIONG TOLS EV® Ol AIAVTIOES OTLg
EPWTIOELG AVOLYTOD TOITOL AVAALONKaV OepaTikd G IPOg TO MEPLEXOPEVO TOVG.

AnoteAéopata

Epotyua 1: llog 1 ovvepyatiky exilooy dpaoctypiotytev Bebras pmwopei va
npowBnoer de§10tyreg YX;
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Apywa peletifnkav ot emdooelg OV HABNTOV OTIG TPES PACELS TG €PELVAG (OTE VA
Sramotabet av onnpe PeAtioon petd v opadkr) epyactia. [Tpokepévoo va avayveplotody
mbavda aitia mg atopikr|g Petioong tov pabntov oty I @don g épevvag, peAetrifnkav ot
Aanowyelg TOV pabntov yia v opadikr] epyactia. Xt oovexelda avalvdnkav ot ou{ntroelg 1oV
OpAO®V MPOKEPEVOD Va Stamotebel og aviavakAd o avtég i avdamtodn deSlottov YZ 1oV
pabntov.

A. H ovykpton 1oV emdoosemv OV POV QACE®V avd padntr kat avda opada epgaviletat
otov [Tivaka 1 émoo napovotdfovtatl CUYKEVIPOTIKA OAA T AIIOTENECHATAL.

ITivaxkag 1.Emdooeig pabnrev ava @daon g epevvag (kAipaka 1-10)

Atopkog Opdada Alay®viopog Alohoynon  ATopikr)
K®OKOG Bebras (A") Opadag (B')  A&oAoynon (I')
teom?76 8,6/10 10/10
teom77 ALP1 4,3/10 8/10
teom73 1,4/10 7,5/10 6/10
teom69 5,7/10 10/10
teom?70 ALP2 4,3/10 8/10
teom81 1,4/10 755/10 4/10
teom82 4,3/10 6/10
teom75 DSR1 2,9/10 5/10 4/10
teom78 1,4/10 6/10
teom71 43/7 6/10
teom68 DSR2 2,9/10 5/10 4/10
teom72 1,4/10 4/10

Aappavovtag onoyn tig emdooelg kabe pabnt) oty Sidpkela OV TPV QACEDOV OIKG
eppavifovtat otov ITivaxka 1, IPoKOITTEL TO OLPIEPAOPA M®G 1) COVEPYAOLA £DVONOE TN
BeAtioon tov emdocsmv TV padnteov oty emilvon Ospdtov YX mov  epmAEKovv
AXyopBpikny oxéyr), Agaipeorn xat AStohoynor). ONot ot pabntég oty atopkny adtoAdynon
mgI” pdong éyxovv Babpoloyia tovAdayiotov 4/10 eve to 1/3 TV COPPETEXOVTIOV elye apyiKa
(Awaywviopog Bebras - A" @don) enridoon 1,4/10.

Me otoxo TOv €Aeyxo TG €YKDPOTNTAG TOV IAPAIAV® CIIOTEAEOHAT®V avTAnOnkav
Oedopéva amo TIg amavinoely OV padntov  oto  epotnpatoloyiov  ASloAoynong
Apaoctpotjtev. Ztov [Tivaka 2 gaivovtat ot anavtroelg 1oV padntev yua ) B’ gdon.

ITivakag 2. Amoyeig pabnrov yua v epyacia oe opddeg (Zovolo 12)

KaBohoo  IToAo Atyo Apxeta Ilolo

Atyo
1. TTooo oe PoriOnoe 1 dpaotnprotyta oty ” 10
opada;
2. Tlooo Oewpeig oOTL ovVEPaleg otV 1 1
opada;
3. Tloco wavomoupévog eloar amo 1) 1 1
ovvepyaoia;
4. Tlooo Bempeig OTL oL dpaoctnplotnTeg
Bebras avfavoov Tig yvmoelg cov yla 2 5 5

TOLG DIIOAOY10TEG;
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Ot anavtroelg 1oV pabntav evioyvoov ta ooprepdopara Tov Iivaxa 1 agov 10 otoog
12 pabntég Bewpovdv otL 1 opadikr| epyaocia frav Pondnrtikn yia v e§ENn) toog (PAéme
IMivakag 2, Epotnon 1) xkabaog xat ot eiyav oopPolr) oe avtjv (PAéme ITivakag 2, Epotnor) 2)
eved oMot Ntav wavomnoupévot amnd ) oovepyaoia (PAéne ITivakag 2, Epotnon 3). Amo tig
EPWTIOELG AVOLYTOD TOIIOL TAOV EPATHATONOYIOV IAPATIOEVTAL EVOEIKTIKA KATIOlEG ATOWELS
RaBnT®V OXETIKA He TO VOLAPEPOV IOV PPIKAV KATA T OLVEPYAGLA TOLG 0TV opada. «Axodg
T1G 10€£G KA1 TOV TPOTTO 10D OKEPTOVTAL 01 AAAOL», «pmmaivovye 0TH 61a01KACIA Va AKODYE TG ATOWELS TOV
aMov...otn ovvéyeia...Tig violeTodpEe 1] va TIS ATOPPITTODHE», «Hmopels va Adoeig ta Oéuata pe
peyalvtepy axpifeia», «610pfwverg kaldTepa Ta Aaby kar diapoppwvelg véa yvoun mave ota épuatar,
«eme1dr) 1 opada eivar mo wpaia. TEAOZ». Ztnv epotnon av Oa nelav va Adfoov pépog oe emdpievo
oayoViouo wg dtopo 1 opada o1 10/12 amdvrnoav opadixa.

Onwg @aivetat kat otov ITivaka 2, COYKPITIKA He TV €miboor) Toug oToV dlay®Viopo
(pdon A’) xat oto xovif adtohoynong (pdor I7), o1 11 otovg 12 pabntég Bewpodv ot PeATivoav
my enidoor] Tovg TovAdytotov «Apketd». (7 Apketa xat 4 IToAv). Emiong, 10 otovg 12
AIAavInoav mneg ot opaoctnplotnteg Bebras PeATi®VOLY TG YV®OELG TOLG Y1 TODG DIIOAOYIOTEG
tovAayotov «Apketd» (5 Apketd, 5 TToAD).

B. Ao mv ava\oorn eV oTopvOiov TOV 1N)XOYPAPNHEVOV ouNToe®V TOV padntav,
avadeiyOnkav dvo dagopetikol TPOMOL pe TOLG omoiovg ot pabntég, oty Oldpkeld g
ovvepyaotag oty opdda, ekppdafoov Tig deglotnTeg Y mmov avarrtvoooovv. O évag oxetifetat
pe 1 xpnon Aeewv xhewdiwv ovvOedepéveg pe  Tig dlaotdoelg TG YX TG €KAOCTOTE
dpaotnplotnTag eve o OedTEPOg TPOIOG APOPA OTL§ IMPOTACEl] KAMO®V padnteov va
emAbooLY To Bépa e SLaPopPeTIKO TPOIIO.
Xpnon Aéewv kKAewdiov. Zoykpivoviag tovg oplopong Tov Slaotdoemv g YX amo v
BipAtoypapia xat Tig oulNT0Elg TOV OPAO®V, TIAPATIPELTAL CLOXETLON 1) OTIoid Patvetat ota
evlewktikd napadeiypata otiyopvdiav.
AlyoplBpkny okéyn: Ml:«llpémer va eravadafer potifa Oonlady...» M2:«vai, éva porifo
emavalayPavopevo», «O Aapopwbog eyer éva ovykekpiyévo pattern mov exavatapfaverar»
Aqaipeon: M1:«Mropei va mpérer va pelernBoov exwpiora ta ayopia kar SEY@PIOTA TA KopiTola»,
M2:«Ag omacovpe 1 61a0pout]...», M3:«Xfnve avta sov oiyovpa eumodiloov mpwra», M2:«Qpaia,
TETA K1 ADTO»
A&rohoynon : M1:«upp mpémer va KAVovpe Toek 0 0Aeg Tig O1adpopiés..» M2:«vat, aAld pag voialer i
ovvTopoTERH », M3:<Ilpémet va yovue v eddyioty dovatr amoxAion...0ev pag (a awhd va fpovue tn
Ador..», M3:«Ia apy Oa mmiper to 13 yiati mepva ano ker..» M1:«Nai, To 13 dev 10 yAvT@VODUE. . »
A&iCet va onpewbel nog xamotot padntég, yepls va éxoov ddaybel t1g oxeTIKEG £vvoleg OTO
pabnua, meptypdgoov, kat kat  enéktaorn aAAnlodddokovrat évvotieg g ITAnpogopikrg
oneg 1 Oewpia Ipagev, n Ovpég avapovrg (LIFO) kat ot Aminotot Alyopidpot
AxolovBobv Ta oxeTkd amoondopara ano 1) otyopvdia dvo pabntov, M1: «.or xvklor
AVTIOTOLYODV O XPHUATA KA1 01 Ypauuég oe karevdovoelg ondte mpémer kabe popd va vroloyioope 11
owbpopr» M2: «OvotaoTikd avty J0v Emeoe TPp@TY eival 1 Teevtaia oo Pyaiver».
Awagopetikoi tponot emidvong tov B¢parog. e moA\d onpeta otig otyopobieg tov padntav,
KOplwg OTlg avopoloyevelg opddeg, petalv pabntov M1 xat M2, mpoteivoviatr tpomot
€ImADOTG ATI0 KATIO0 1EAOG T1)G Opadag oo 0Tt} ovvexeld AAAAeL TO AP KO OKEMITIKO TO OITO10
akolovBovoe 1 opdda eite arrodéxovtag T0 ®G OMOTO eite ovvexifovtag v emilvorn pe 0
oopPolr) avty.

210 HAPAKATe AIIOCIIAOPA O Pabntg, peTd armo MOANEG ammoTuxNpéveg Ipoomabdeteg ot
dpaotprotnta mpoteivet va agloloynjooov v kalvtepn dadpopr) «Na 1o emavaldfoope
vorTd» KAt Xopig ) Sokijr| pe To movTikt eAéyyet Ta emopeva Prjpata evromifoviag ypryopa
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10 onpelo oto omoio vir)pye Adbog, eved axolobei 1 otiyopvbia: M1: «Zéperg T1..unv Sexivag omag
va vat. Ag To mdpovue amo pia pepid ka1 va ta eAéyooue pe 11 oeipd.. . Etor pmopodue va dodue onpeio
onpeio moto fodeder va kpatrHoovue»,

M2: «Qpaial», M3« Iape, mape.» Edo o pabntrg M1 mpoteivet v PéAtiotn mpotaon ya
emAvor) kabmg eivat akptBmg o Tpomog Aettovpyliag evog AmAnotoo AlyoptBpovo, Snhadr) va
emA£SoLY TOMKA «onpeio onpeio» Vv kalvtepn emoyr| yia vy Sedopévn otrypr). Eival
ODLOLAOTIKA KAt 0 WaviKog TPOIIog emriAvorg Tov Oepatog mov mpoteivetat amo Tov cuyypagéa
ToL B¢patog oto Staywviopo Bebras.

Ze aM\o mapddetypa, évag padntrg, pe apxetry emyiovi), mpoteivel ) dadikaoia g
omobodpopnong.  «Av dokipdcovue TV avdrody Oiadpour;» xat {ava Alya Oevtepolermta
apyotepa «Ag to sdpovpe avdrodal»Zto mapadetypa avto Aladikaoia oTtov Ipoypappatiopo
KAtd v omoia IpoomeAavvelg aviiotpo@a tig evioleg péxpt va Bpeig to Aabog. To 1610
napatnpettat Kat oty aAin opdda ALP al\a oxt oto 1610 Oepa. «Qpaia, k1 avdroda pmopovyie
va To 6odpe. AnAady morog eivar o péy1orog ap1dudg mov pmopei va kpatTHoer»

Epotyoy 2: Iloio €ibog opadomoinong (opoioyevig - €TEPOYEVHS) HMOPEL va
anodwoel kalvtepa amoreléouata wg rpog Ty avarxrody delrotiTov YX;

Ao ta 6edopéva oo IMivaxa 3 mpoxvirtel g ot dvo etepoyeveig opadeg ALP1 kat ALP2
€0oDV TOoV peyaldTepo péco opo Padpoloyav tooo oty B’ 0oo kat oy I'" ®aor. Eniong ano
My avdaloon TV oTopotidv ®¢ Ipog TO YVOOTIKO IIEPLEXOHEVO TOV OLINT0EDV,
OLUIEPALVOVHE TIOG OTIG OPAdEG aDTEG, Ol PabnTég @aivetat va avamtdooovy o PeyaAdTePO
Babpo oeSiotteg mg YZ kabmg povo otig opadeg ALP mapatnpribnke o dedtepog Tporog
alnAenidpaong (ITpotaon) SlagopeTk®V TPOIOV emmiAvong). AvTo onpaivel Iog oe ALTEG Tig
opadeg vrmpde éva eidog Staldyoo 1o eviomiotnke eAdyoTa otig dAeg dvo. Xt ovvexela
IIEPLYPAPOVTAL KAl EPHIVEDOVTAL TA PETPLOA AIOTEAECUATA TOV EMOO0E®Y TOV OPAO®Y.

ITivakag 3. Méoog opog Padpoloyiag opadwv ava @aon g épeovag

Oudda Alay®viopog Ag&loAoynon A&oAoynon Opadag
H Bebras (pdon A') Opadag (paon B')  (paon I')

ALP1 4,76/10 7,5/10 8/10

ALP2 3,8/10 7,5/10 7,3/10

DSR1 2,9/10 5/10 5,3/10

DSR2 2,9/10 5/10 4,6/10

H opada ALP1 eivat i opada pe ta kalotepa arotehéopata. Ztov [Tivaka 3 gaiverat meg
0 péoog 0pog g opadag eivat 7,5/10 xat 8/10 ot B” xat o I” ¢don avtiotoiya. Ztov
avtinoda, n opdda DSR2 etvat 1 opdda mmov €xet ) yapnAotepr Padpoloyia pé avtiototyo
péoo 6po 5/10 kat 4,6/10. AeSopévon tov PIKpoL detypatog dev emapkovy ta aplpnukda
avtd dedopéva yia va mpoKOdYel AOPANEG COPIEPACHA OXETIKA HE TO MO AIro0oTIKO eldog
opadomnoinong. empr|dnKe XPr|OHO VA PUNVEDTOVY [1e PAOT TI§ IAPATHPI)OELG IOV APOPOLV
Kopiog otV aAAnAenidpaon) TV padntov pe ta péln g opdadag.
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Zwov Ilivaka 4 mnapovoialoviait OLVOHOTIKA Ol IIAPATHPNOElg IIOL AQOpPoLY TV
alnAenidpaot) TOV pabnTev og mpog Ta OeTikd Kat apviTiKd oToL eid oL IAPOLOLACTKAV
avda opdda pe PAon T0 YVOOTIKO HMEPEXOPEVO T®V OL{NTHoe®V, TV aMnAemidpaon otnv
opada kat To KA\ipa ovvepyaoiag.

ITivakag 4. AMnAenidpaon opadwv

Opada OeTiKd oTOYEIA Apvnuika otoysia

ALP1 TToAb evepydg yvoOoTiKOg StaAoyog Apywda omrpxe evaliayr poiev
TToAb xalr) emkowvovia povo avapeoa ota dvo pén pe Tig
TToAb Betiko xAipa oynAotepeg Pabpoloyieg
Zradwakr) Bektioon pabntr) pe xapnArn PadpoA.

ALP2 Evepyog I'vootikog Atahoyog ‘Evtaon) ot ovdrtnon
OeTik0 KAlpa (xrovpoprotikry Stabeor))
IooTin ooppetoxn) TOV 3 peAdv O pabnmg pe v oynlotepn

Babpoloyia diotale va exbéoet Tovg
OVLANOYIO0DG TOL (AV KAt 0moTot)

DSR1 TToAb Oetkod KAipa Avokolia enedryynong pe opovg Y
TToAb evepydg pOAog ToL evog padntr pe xapnAr]  Avao@daleia ot Afjyn aroQace®v
APXLKA COPHETOXT

DSR2 Betiko KApa Mepwikr|  avao@dlela ot Afyn
Kar) emkowvovia petagop 6vo padntov AanoQaoemv

XapnAr) ooppetoxr) tov evog pabnt

Amno tov ITivaxa 4 mpoxovmtet mpoPadiopa tov etepoyevav (ALP) og mpog Tig opotoyeveig
opddeg (DSR) wg mpog v KowaVvik 0taotact) kadmg mapatnprifnke viovi) KOW®VIKI)
ovvoxn 1) oroia gatvetat va naiet onpaviikd polo oty emidoorn pe armotéAeopa ot pabntég
va £XouVv TIg KaAOTePEG eMOOOEL.

Tupmepdopata kat MeAAovtikni ‘Epeuva

ZOVOIITIKA 1) HAPODOd ¢PEDVA MIAPEXEL EVOEISELS YIa TO MG 1) OLVEPYATLKI) emiAvor Oepdrov
Bebras oe mpaypatikég ocvvOnkeg piag tddng pmopel va Aettovpynoet @g meptPailov
npoamdnong kat kaliépyewag Seotrtov Y. Avedaptnta amod to eidog g obvbeong g
opadag otnv omoia avrkav, oAot ot padntég eavnke va PeATIOVOLY Tig EMOO0ELG TOLG TOOO
ot QAo TG OPadIKI)g EpyAoiag 000 KAt KATA TV ATOMKI) TEALKT] aSlOAOYN 0T OLYKPITIKA e
MV apyxr) enidoot) Tovg otov Slayaviopo Bebras.

Emur\éov, i otoxevpévr obvleon tov opddnv pabntev pe Bdaorn v emidoor) Tovg propet
va Aettoopyrioet Betikd yia my Peltioon tov emdocemv tov padnteov. H alnAenidpaon) tov
pabntov @atvetal va mpokalet evepyo didaloyo pe Opoog pabnong YZ pe dvo tpomovg. Kata
TOV IPAOTO TPOMO Ol PABNTEG IEPLYPAPOVY PE0® TV IPOTAOEMV TOVG Yid TV €MiADOL] TOL
npoPAnpatog Tig Bacikég ovVIOTOOEG-OpoLG TV OeSloTATOV YX TOL HEAETOVIAL OtV
rapovoa épevva (AlyoplBpikr) okéyn, A@aipeon, AStohoynon). O Oedtepog TPOIOG, IOV
napatnpettatl Kopieg otig opddeg pe etepoyevr) obVOeor), agopd otr VOnHatodoTnor) evVoloy
ITOL TIPOKDITTEL ATIO TODG VEODG TPOITIONG emiAvong IPOPANPAT@V MO SlAIPAYPATEDOVTAL TA
PEAD 6 opadag,.

ZXeTKA He TI§ KATyOPlOmIo|oelg opddav, avt oL PAiveTdl va €xel Td Meplocotepd
YVOOTIKd mAeovektpata mpog empPePainon g PipAoypagiag (Ppoddaxn, 2009), eival n
etepoyevr)g kabmg ot opcdeg ALP eiyav tig KaADTepeg emOO0ELS. ADTO PAVI|KE EMTIONG AIIO TOV
TPOTIO ITODL CLVEPYAOTNKAV TOOO O YVMOTIKO 000 KAl 08 KOWVOVIKO EITirTedo.
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Zta peAovTikd oxédid pag eivat n vAomoinon g épevvag oe peyaldtepo Setypa pabntov
Sragpopetiknig nAikiag xat and diagopetikd oxoleta. ANAn pia mapdapetpog moo adifet va
pedetOet etvan o xpovog Spaotnprottag dnA. o apdpog Kat 1) SIAPKELX TOV COVAVTLOE®V
tov pabntov oe opddeg. Télog, okomedovpe va peletrjoovpe mapepPdoelg OTovV TPOMIO
£PYAOLAG TOV OHOLOYEVOV Opdd®@V OIeg 1) oovepyaoia padntev pe yapnAr fadpoloyia ot
orototl Oa SovAevoLV CLVEPYATIKA OPAOTNPLOTYTEG, APXIKA XAPNAL)G ODOKOALAG KAl OTAOIAKCI
epoOooV vIapyel mpoodog, va avePatvoov eminedo. Me avto tov tpodmo Oa pmopovoe va
epevvnPet katd mooo pmopel va emtevybet 1) péylotn atopr) emidoorn) Tov kdbe padnt.
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NepiAnyn

Zmv napobvoda epyaocta yivetatl pia ektevi)g mapoooiaorn) tov dabéopmy epyalei®v, Iov PIopovy va
Xpnowporoujooov ot ekrnadevtikoi yia mv 6wdaokaiia tev alyopidpikev dopav. H emdoyr g
NAlakrg opadag TV padntev éyve pe otoxo TV éviadn Tov IPOYPAPPATIORoL o 000 To dovatod
vedTtepoug padntég. Ot ahyopiBpukég Sopég mov emhéxOnkav eivat, 1) dopr| emAoyrig, ) Sopr) enavanyng
kat 11 akohovBia. Ta epyaleia mov mapovoidfovtat eivat Swabéopa oty eAAnVIKY) ayopd Kdt £Xouv
ermiong dvvatotnteg yia mepetaipe xpnowpotta. H emoyr) toog éywve pe Baon tig dovatotnteg tov
nawdieyv, TOV OAIK®V IIOD XPNOLWHOIOoLV Kt TV Tavtoxpovn xpnon dMev péowmv. Télog
napovotadovtat Sdakxtikég mpooeyyioelg Stdaokaliag ywa v avamtodn g alyoptOpikng okéyng pe
MIPOYPAPPATIOTIKA  gpyaleia mmov  @Bodbv T pdbnon, xat ooykekpipéva Tn  Sdaokalia
MPOYPAPHPATIOTIK®V SOP®V Kat v pdbnon péoa amno natyvidt mov Snpiovpyoovy ot i61ot ot pabntés.
AE€e1g KAE1d1d: AhyopBpikég Sopég, TIpoypappatiopds, mpooyxohikr nAikia, mp@TooyoAkr nAikia,
Kodable, Gigo, BlueBot, Scratch Jr

Elcaywyn

To 2001 to tpnpa ITAnpogopixrg too Iawdaymyuoon Ivotttodtov etonyndnke myv éviadn tov
Néwv Texvoloywwv omyv A/Pabpia xau ITpooxohikr) Aywyr). Apyotepa eykpifnke to
AwaBepatiko Eviato IMhaiowo Ipoypappatev Zmovdav (AEIIIY) (P.E.K. 1366 /1.B'/18-10-
2001, 1373/t.B'/18-10-2001, 1374/t.B'/18-10-2001, 1375/t.B'/18-10-2001, 1376/t.B'/18-10-
2001). H etoayeyr) g MApo@opikng oto SnpoTiko eixe oav oxomo va épboov ot padntég oe
pta npotn enagr) pe tov H/Y xat faocikég Tov Aettovpyieg. O H/Y oto dnpotiko, emdimyOnke
va yprotpomnowdel oav yveooTiko OlepedvnTIKO epyalelo pie 0Komo v pdbnor), oav emnomtiko
péoo dibaockaliag oe BAciKd YVOOTIKA avrtikeipeva mpodyovtag t) owabepartikotnta, oav
epyaleio emxowmviag kat avafitnong MANPOPOPLOV KAl OV YVOOTIKO aVTIKEIpEVO
(mAnpogopikog aA@apntiopdg) amoxtovIag 0eSlotnTeg oty XPron €vog LIIOAOYIOTIKOD
ovotnpatog. H Emotjpn g ITAnpogopikrg Oev meptopiletat povo otr Xpron &vog
DIIOAOY10TI}, AVAIIOOIIAOTO KOPHATL TG artotelel 1) Stadikaoia Tov IPOYyPAPPATIONoD APov
divet ) duvatotnta otov kabéva va mpooappodel To DAKO Kdt TO AOYIOHIKO avAaloyd pe Tig
IIPAYPATIKEG TOL avaykeg (Povvtovldxrn), 2011).

To moco onpavtikog eivat IAEOV 0 IPOYPAPPATIONOG pIopel ebkola va Swamotmdet av
avatpéel Kaveig ota avalvTikd IPOYPUaRHATA OIIODO®V T1)g DITOXPEDTIKIG eKITaidevong. Etot
eV TNV IIponyoLpevn) dexaetia Ta padnpara mAnpo@opIKI)g KAl IPOYPAHHATICHOD DINPXAV
ODOLAOTIKA POVO oty SevtepoPabpia exmaidevor), ta tehevtaia ypovia o IPOYPARHATIOROG
oopnep\apPAVETAl OTO MPOYPAHRHA OIOLO®V KAl TG HpwtoPdbpiag exmaidevorng, pia
kivnion moo OnA®vet T peydhn onpacia mov Exel 1 expddnon OV apx®v Too
HIPOYPAPHUATIOROD aAAd Kat 1) oOPPOAL TOL OtV avdamtodn AOylKrg OKEWNG otV EmAvor)
npopAnpatov. H nmapanave OSwamiotworn ovmootpiletat amd OAn) TtV €peLVTIKY Kdl
OaOAy®YLKr] KOWOTNTA, He IPOTOHOpo Tov Papert, oopgeva pe tov omoio o

0. Mmpartttong (emy.), Mpaktikd Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwptva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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IIPOYPAPHUATIOROG pIopel va amoteéoetl ekmatdevTikd epyalelo yua v kalAigpyela kat
avarrtodn vonuikeov delottov oe 6c0vg padntég epmiakodV pe abtov , aveSapta je To
@VLNo xat Sivel KiviTpa yia eva Sopnpevo TPOMIo OKEWG KAl AVIHETOIONG IPOPANIATOV O
O\a oxedov ta yveotikda avtikeipeva (Papert, 1980).

H ewoayeoyny wmg OSdaockaliag Trg MANPOQOPIKIG OTO AVAADTIKO IPOYPApHpd Thg
npetoPddpiag exnaidevong eiye wg amotédeopa va aldadet tedeimg o podog Twv Texvoloylmv
g [M\npogopiag xat tov Emkoweviev (TIIE) oty exnaidevon. Ot TTIE éytvav éva pe
oXOAK1) 1) Kat ot YA®OOoEG IIPOYPARHRATIONOD artoteAody mA¢ov epyaleio yia TV Eviadh
toug otV exrtadevTikr) dradikaoia. Ot alayég avtég Kivroav 1o evolagépov yia mepattépon
€PELVEG Yld TI) OXEON MOL LIAPXEL AVAPECA OTOV MPOYPAPPATIONO KAl TNV eKIaidevor)
(TxaPpéon x.a., 2011). O 1poémog ddackaliag evvolmv OH®G avdalvorn mIPoBAnpHatog,
Katnyoptomoinorn npoPArpatog, 8ot teg, molonhokotnta, dopég alyopibpev Kat mvaxeg
arrotedodV IMAéoV avTikeipevo €pevvag amod moAovg peletntég (AleSomovrov & Kovnyog,
2008; I'\éCov x.a., 2006; Eppaidov, 2012).

H mapovoa epyaocia Swampaypatedetal Kal gpeova Ta Mowila epyaleia mov etvat
drabéona ot v eAAnViKI) ayopd Kat ta onoia propovv va xprotponotndovv ot didackalia
alyoplBpikev dopav. Ta epyaleia moov mapovoiafoviat eivat d®pedv 1) et DANP®L Kt
etvat emeypéva pe Paon v nAkia tov pabntov Kai T yVOOoTKEG TOG OLVATOTTEG.
AvagépovTatl emiong Ta MAEOVEKTHHATA KAl PELOVEKT AT yia KdOe epyaleio pe oxomo va
Bon0OnOet o exmatdevTIKOG 0TV TIAEOV KATAAANAT ermAoyr) yia To padnpd too.

H TANpo@opIKN OTO VATAYWYEIO KAl 6TNV MPWTOGXOAIKA TAEN

To AEINX yia to vnmoayoyeio (YITETIO-TII, 2001; 2003) mpoPAémet pia Orabepartikn
IIPOOEYYION IEVIE YVOOTIKOV AVIIKEPEV®V, £VO TO IMPOYPAPPd Yid TV IIANPOQPOPIKI)
etoayet ) yvoptpia oo H/Y og emontikod péooo didaokaliag kat og epyaleiov Stepedvnong
Kat emxowveviag, pe 1 Porfeia tov exnaidevtikov. Opmg dev Stevkprvilet enapkmg to Oepa
g evoapatraong tov H/Y oe dA\a yveoTikd aviikeijpeva, odTe MPOTeivel ODYKEKPIPEVO
apBpo epav (Kopng, 2005). To ITpoypappa Znovdmv yia tig TITE oty mpooyolwk) kat otnv
npetoPddpa exmaidevor (YIIEIIO-TII, 2012), avagépet og okomod xprong teov TIIE oto
VNImay®yeio, 0Tt Ta HadLd: «XPIOOMIO00Y AOYIOHIKO (EKIIAOEDTIKO KAl YEVIKIG XPHONG)
Kat vmnpeoieg v dadiktvov, eviaccoviag opyavika Tig TIIE otg kabnpepiveg
dpaotnPLOTNTEG TOL VNIIIAYMYEIOD MG EMOMTIKA péoa Odaokaliag, og epyaleia dtepedvnorng,
MIEPAPATIOROD KAt emiloorng HpoPANpdIeav Kat ¢ epydleia Olaxeiplong MApopopley,
YN PLAKOD YPAPPATIOROD KAt EKQPAong pe MOAAIA0DG TPOIIODG dNItovPYIaS, EMKOIVOVIAS
kat ovvepyaoiagr. H onpaota g évralng-evoopatoong tov TITE oty tdln avagépetat toco
OT0 TPOYPAappda OMoLd®V TOL VIIAY®YEOD 000 KAl OT0 TPEYOV TPOYPAappd
EMPOPP®ONG eKIAtdeLTIK®V B’ emuédov. I'a mapdadetypa, oto npoypappa empoppmong B’
EMUTEOOL AVAPEPETAL OTL Y1d TO VIILAYDYELO TO EMPOPPAOTIKO DAIKO Oa mpémet va eotiddet
OtV avdITodl) IKAVOTHT®V IOV APOPOLY TNV EVO@PAT®OL KATAANNAV epappoy®v tov TTTE
ota mévte PAoikd yVOOTIKA avTikeipeva oo vimayeyeioov (Kopng, 2010).

To Ymovpyeiov ITawdetag éxet Sextvrjoet amo 1o 2020 v avavémon Tov IPoypappdTov
onovdav Kat ToV PiPAiev oe Oheg Tig tadelg g Ipotopdadpiag xat g Asvtepofadpiag
Exnaidevong. To véo vopooyeolo avapévetat va epappootet to kahokaipt too 2021, oopgpava
pe tov oxedtaopod tov vrmovpyeiov IMadeiag aAd xat tov Ivotttovtov Exmaidevtixr)g
ITohtikryg (IEIT) moo éxer avaldaPet 1 Otekmepaimon too épyov. ITpoxertar yia 453
IIpOypappatda ormovdav, Ta onoida epooov ta xpovodiaypdppata mpndovyv, Oa epappootovv,
av Oxl oTo OLVOAO TOLG, Oe Kdmoteg TdSelg Sexivavtag amo 1) Paon (0.0.: Nnmayoyeto xat
Anpotiko) akopa Kat amo tov ZemtépPplo tov 2021. Zto vEO ImPOYPAMpA OIOLOMV TOL
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vhImay®yeiov kat too dnpotikod Ba epappootovyv epyaotrpia dedlottov. Ta epyaotipia
avtd Ba agopovyv epyactripla KATACKELAOV, Hatyvidla, Oeatpikd Opwpeva Kat projects pe
Oepratikég oo MOWKIANOLY aIId TNV O1KOAOYIKI) OLVEION 01 KAt TV 001KI) ao@Aleld péxpt
oeovalikr] ayeyr), Ta avipomva Sikatdpara xat ) popnotikr). Ot napandve Oepatikég
AIIOOKOITODY 0T0 va KaA\tepyrjooov deSiotnteg (wr|g (life skills), fymeg deSrotnteg (soft skills)
xat deClotnteg Texvoloyiag kot emotpng. Evdeiktikd avagépovtal, n Ktk okéyr), 1
dnpLovpyIKOTNTA, 1) OLVEPYAOLA, 1] EMKOW®VIA, 1] IPOTOPOLAL, 1] OPYAVATIKI IKAVOTNTA, 1)
evoovaiofnor, n emAvor TpoPANPAT®V, 0 PHPLAKOG KAl O TEXVONOYIKOG YPAPPATIONOS. Me
[dorn) to véo vopooxedio, pepikd emAeypeva epyaleia Imov HIopovy va xprotpomnoidoovy ya
mv devépyela T@V projects etvat Ta efng:

e Kodable: on line matgoppa (kodable.com)

e Exmaibevtiko epyaleio Gigo: to maxéto “Kids first coding and robotics”
(gigotoys.com)
Blue Bot: 1o npoypappati{opevo popmot (tts-international.com)
Scratch Jr: on line m\at@oppa (scratchjr.org)

On line mAat@opua Kodable

IMpokettat ya pia on-line nAektpovikn TAaTQOppd, pe DAKO yia Vv ekpabdnon alyoplfpikeov
EVVOL®V Kat Imapoxtr] peydlov mAN0ovg SI0AKTIK®V Oevapi®@Vv yid TOug eKIAtdenTKovg.
Mrmopet va Aettovopyrjoet amevbeiag SladIKTLAKdA, He TV XP1On €vOg PLANOUETPNTE), O
NAEKTPOVIKODG DITOAOY10TEG KAOMG Kat va eykatactadel oe épIIveg CLOKELEG EMAEYOVTAG TV
avtiotoln e@appoyr) amo ta avtiotoyya app stores. To mepiparlov epyaoiag etvat moAd
€0YPIOTO KAl EDXAPIOTO YA OAODG TOVG XPHOTES, LaBNTEG KAl EKITAIOEDTIKOVG. YIIAPYOLV S0
ekO0O0ELG, pia d@PEedV e MEPLOPIOPEVEG DDVATOTITEG KAl AELTODPYLEG KAl pid Mt ANPGONT yia
m\rjpn xpnon. H dwpeav éxdoorn mapéyetal, og otolyelo COPPETOXL)G OTIV HAVEDPOIIATKI)
dpdaorn “Hour of Code”.

Q¢ Baowog okorog Tov Kodable eivat o padntg va odnynoet éva xvoodwntd {®AKL otov
TEPHATIONO AKOAOLO®VTAG HPOYPAPPATIOTIKA Tovg dradpopovg-Aapvpivloog mov eivat
oxedlaopévot oe kabe miota. Xtoyog etvat va ovAAeSet 600 To OLVATOV MEPLOcOTEP VOpIOHATA
Kdvovtag Tig Atyotepeg dovatég xivrjoets. Ia va emtevybet o otoyog, o pabdnrrg mpémet va
TorrobeTr)oel 1€ OCUYKEKPIPEVT] OElPA KAl O ODYKEKPLEVO ONpElo TIG EVIOAEG EMADLONG TOD
rnpoPArpatog. Ot evioAég £xovv T pop@r) ooPPOA®Y, OIG BeAdKid yid TV Kivior), yxpopd
m\akidwa yia my dopr| emAoyng Kat aykOAEG yia TG ENAVAAYELS KAt Tig ovvaptroetg. To
emirredo dvookoAiag avfaverar oradiaxd. H epmepia ytiCetar amd miota oe miota, pe
amotéheopda o padntig va punv xpelddeTal va KAvel GAPATd otov TPOro okéyng tov. To
kodable ¢yet té00epig eploxég yia ekpdonon Tov dopav:

. Sequence Sector, yia v expdOnon g doprg akolovbiag

o Condition Canyon, ywa tv ekpdabnor) g dopr)g emhoyrg

. Loopy Lagoon, yia v ekpddnorn Sopov enavainyng

. Function Junction, yia v expdfnon pebodwv/ oovaptroemv

I'a va npoxmproet évag padntrg oe pia Katvodpld Meptoxt], IPEMeL Va Exel OAOKANP®OEL
TLG TIPOIYODPEVEG. Ze OPIOPEVEG TTLOTEG, Ol PabnTég apod OAOKANPOOOLY TV ITiota, Kepdifoov
VEA XAPAKTPLOTIKA Y1d TOV IIAiy T TOVG.

To kodable amoteAei éva moAd 51a0KeSAOTIKO TPOIIO PONONG TOV PIKPOV pabnTtov otov
IIpOYpPappatiopo. Baoiko mieovextnua etvat 0Tt dev ammattel yvmoelg avayveong Kat etvat
katdAAnAo kat yia pabntég pikpav nhikieov. EmumAéov, eivat dnpioopyko kat kalepyet tv
avtokafodnyoovpevr Kat SepevVNTIKY] pdabnorn, kdavoviag to polo Tov OAOKAAOL



52 10° MaveAAvio Zuvedplo

vnootpkTikd. Eva akopa mAeovéktnpa moov mpémetl va emonpaviel eival i dnpovpyla
yneakng tadng. Xmyv taln pmopoov va eyypagobvv péxpt kat 50 padntég xar va
rapakoloveitat nlektpovikd 1 mpoodog tovg. Emiong Sivetar n Svvaromta oxediaong
mMoteV Ao tovg padntég, dovarotta moov emavldver v OnHIOLPYIKOTNTA TOLG. XTd
petovektpata Oa mpéret va onpetabet 0Tt 1 yAoooa g mAat@oppag eivat n AyyAkr), xopig
opmg va dvoyepatvet tov xeplopo. EmmAéov, ot dwpedv €kdoon vIIAPYOLYV MEPLOPIOJEVES
Aettoopyleg kat mioteg. To ovykekpipévo epyaleio pmopet va altomowOet dpeoa, kabag
ondpyet o amapaimrtog eSomhiopog (H/Y) ota vnmayeyela kat Onpotikd oyoleid.
IMpotetvetar ot padntég va xpnowpormowovv opadoovvepyatika to kodable, wote va
KaAAiepyrjooov deSlotnteg emiloong mpoAnpatev péoa aro ) oovepyaoia. Télog, adiet va
onpelmdel OTL Oe MPONyoLHEVT) £€KOOOT T1)G EPAPHOYTG Yia EEDITVEG ODOKEVEG DIIT)PXAV Alyo
eploooTepeg dovatotnteg Kat dev eivat Wiaitepa GOOKOAO va TV avalntriost Kat va v
EYKATAOTHOEL KAVELG arto Stadiktoakd armmobetrjpia.

Katalnktikd, eivat éva mepipdov moo €xet adlorou)det epeovntika yia ) Sidaokaiia
alyopOpikmv dopmv oe pikpég nAikieg (Kavdpovon kat Mmopdatitong, 2016).

Ekmaideutiko epyaleio Gigo

To exmaidevtiko makéto g Gigo mov peletd 1) mapovoa epyaotia eivat to Kids First Coding
& Robotics. TIpoxkettat yla éva eknatdevtiko mayvidl, 9aviko, ®ote va KATavorjoovy ta
matdld amo v mpooyolk:] nAtkia ) Paoctkry Aoyikr) too npoypappartiopov. H 6idaoxkalia
oV alyopldpikev Sopwv yiverat péoa amd Popartikeg Opaotnplotteg mov divoov ota
atdla kivrtpa yua pdabnor. To maxéro meptéyet:

. 30 xaprteg pe wotopieg yia va dnprovpyricovy ta nadid Stapopetikég mioteg

. 120 xapteg mpoypappaTiopon

. 1 povada - Bdor

. row\ia pAok (TooBAAKL) yid TV KATAOKEDI) O1APOPETIK®V LOVTIEADV.

. O0/nyo pe 34 pabnpata

Ta 34 pabrjpata evBoypappifovral pe Ta IPOTLIIA Y1 TV EKIIAIOEDOI] TOV DIIOAOYIOTOV
mov avamtdyOnkav amo v Eveon Exnadeotikov Emotnpov ITAnpogopikrg (CSTA) xkat
v Exnaidevon) g Aebvoig Eratpeiag Texvoloyiag (ISTE), xkabmg xat pabrjpata amd to
Code.org. Ta pabripata avamtooooviar pHEC® TOL  EKOVOYPAPNHEEVOL 001 yoD
dpaotNPOTTAV, EMTPETOVTAG TO KIT VA etval KAtaAAnAo yta nadid nAikiag armo 1ecodapmv
etov, pe 1 Pordela evog evihika, xatr péxpt Vv nAkia 1ov okto etov. Ta padnpara
KaAvmroov €81 Baoikd media otov Impoypappatiopd: axkolovdia, emavdaAnyr), emoyr),
npotvmobéoetg, Aettovpyleg katr petaPAnteg. O exmadevtikog pmopel MOAD €OKOAA va
eQAppoOoEel Ta mpotevopeva pabnpara fj va oxedaoet Sikd Tov.

Aev amattel xpron) tablet, smartphone 1) vroAoytotr| yia tov npoypappatiopo too. Ta
IIPOYPURHATA ONHIODPYOLVTIAL AN KAt HOVO pe T Snpovpyla piag Oelpdg armo KApTeg
eVTOA®V TOL dnptovpyody 1o alyoplfpwko «povonat. Kabmg to popmot mepva nave arrod
TIG KAPTEG EVIOA®YV, £Vag alobnTpdag oTto KAT® PEPOG TOL popHoT Tig dtaPdadet pia Ipog pia
KAl QOPT®VEL TO MPOYPAPPd. X1l OLVEXELD, TOMMODETEITAL TO POUIOT OTNV MIOTA IO €XOLV
oxediaoet ot padntég kat extelei to mpoypappa. To popnodt mpoypappatietat va Kiveitat
pog Sragopetikég xarevbovvoelg, va evepyonotel 1o ypavady, va avapet ta ¢ota LED, va
Aavarapdayet 1Yovg KAl VA OVIAIOKPivetdl oe Ola@opetikég Kdapteg evepyewwv. To
EVOOPATOHREVO YPAVA(l EMTPEIEl TNV KATAOKEL] AIA®V POHIOTIKOV KATAOKEL®V HE
Bpaxioveg 1} dM\a xwvobdpeva pépr IMOL avtdamokpivoviat obpeova pe Tig odnyieg Tov
npoypdapparog. Ot pabntég pe v €UmAOKI] TOVG OTA OeVAPLA PIIOPOLV VA avAIITOEoLV
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deClotnteg emihvong mpoPANpAt®V, Aoyikr) okéyrn, PACIKEG YVOOELS MIPOYPAPHATIOROD,
KALVOTOHO TPOIIO OKEWNG, COVEPYATIKO MVEDPA KAl E0MTEPLKA KivTpd pabdnong.

H mpoypappartifopevn cuokeun BlueBot

To BlueBot eival pia mpoypappati{opevn OLOKEDLI] IOV AVIKEL OUV KATyopid T®V
nepuratntoVv edd@ovg (floor roamers) mov eAéyyovtal amod tov xprot. Adtomoteitatl apketd
OTNV MPOCXOAIKI] Kat MP@TOOXOALKY) nAikia xat amotelel pia eSeAypéve) éxdoor) tov BeeBot.
H onpavtikotepn Swagoponoinon tov BlueBot eivat ot evoopatover ) dvvatdtnta
Bluetooth emxowveviag, mov tov emiTpénel va mpoypappatifetar &§ armootdoe®s, HEow
AITIK®V POV 1) PopNTOV ovokevOV. Ta matdid péoa armmo avto To nawyvidt pabaivoov va to
KIVOLV PIIPootd-moe, Sedia-aptotepd (900 xat 450, oe avtibeon pe to BeeBot mmov otpifet xartda
900 6vo), Kat va 1o kabBodryoby 0e CUYKEKPIPEVA HOVOIITLA KAt ITopeieg. AvAIITOOOODY £T01
6eC10tNTeg PAOIKOD MPOYPAPPATIONOD KAl AVAIITOOOOLV TNV alyoplOpikr] okéyn yla va
emAvooy npoPAnpata. (Mnopdritong & lodavvoo, 2018)

To Tactile reader eivat éva antiko péco mov xpnotpomnotel makioia pe eviolég - oopBolAa,
IIOV O XPIOTHG IIPEIEL VA TOIODETH|OEL 0TIV O®OTL) OE1PA MOTE VA arooTtaAovv, péom Bluetooth,
OTO POPIIOT YA VA TG eKTeAEoEl. MITOpoOY vda emeKTabony ot IPOYPapPATIOTIKEG SOVATOTITEG
tov reader pe to TacTile Extension Pack. To ooykekpipévo Iakéto Imepléxet MepLocOTEPES
evIoNég Onm¢ yla mapdadetypa otpo@ég 45° xat emavalnyelg (repeats), moo pmopovv va
Bonbricovv Ttovg pabntég va avakaAldyoov £vvoleg YE®HETPLAG KAl VA KATAOKEDACODY
amoteheopartikotvg aiyopibpovg. H i6wa axpifaog dradikaoia mpoypappatiopod UIopet va
yivel péom Tn)g O®Pedv QAPHOYIG YL POPNTEG OLOKEDEG.

H Paowr) 60axtiki) mpaktiky) moo xpnotporoteitat yiwa 1o BlueBot, to aSiomotet
oovOvaoTika pe ta ewdwa oxedaopéva “yaldaxia - mioteg’. O pabniig mpémet va
IIPOYPAPHATIOE. TO POPIIOT Va akoAovOroet ovykekptpévn Stadpopr), Gote va Kataindet oto
onpeto teppatiopod. IMeovextnpa propet va Beopndet ot1, Ta “yxaldxia - mioteg” propodv
elte va ayopactooy eite va Snptovpyndodyv amod Tovg eKnadenTikods fe v oopPoAr| Tov
nadwwyv. Emiong Oev elvat amapattntn) 1 xpron @opntg OLOKELNG yiati propel va
npoypappariotet ano tov Tactile reader. To peloveéxktnpa opwmg eivai, 0Tt dev vIIAPYOLY
evtolég kat dovatotnteg yia v didaokalia g doprg emhoyrs. Etot o exmmatdevtikodg propet
va oxedidoet project povo yia 6opég akohovbiag kat emavainyng. To BeeBot to omoio eivat
10 m\éov O1adedoévo POPIOT OtV HMPOOCXOAIKI| EKIIAIOEDOT), EXEL AIIAPXALDHEVO OOOTHA
IIPOYPAPHUATIOROD Kat yU avTod ImpoTetvetatl 1) Xprjon too egehtypévon “adeppod” BlueBot, to
oroto €xel IPOOdPHOOoTel KAl Yld ONTIKO MIPOYPAPPATIONO, av KAl OXETIKA IPOo@atd
Sravepr|fnkav ota vimayeyeida g xopag .

To ekmaléeuTIKO TEPIBAAAOV TTpoypappatiopou Scratch Jr

To avouyto meptBdAlov mpoypappatiopod Scratch Jr kat ot e@appoyég Tov yla QopnTég
ovokevég Android kot iOS amotelodv Ta mpotovia oxedlaopod kat dnprovpyiag mov
npoékoyav amd my oovepyaoia tov Tpnpatov Developmental Technologies Research
Group kat Media Lab’s Lifelong Kindergarten Group t@Vv apeplkavik®Vv MIAVEIOT)piov
Tufts xat Massachusetts Institute of Technology (MIT) xat g Wwwtikr|g etatpeiag Playful
Invention (Chaplin, 2012). To Scratch Jr amotelel pia yAoood mpoypappdatiopoo, 1 omoia
EMTPENEL 08 A0 VIILAKIG NAIKIAG VA «aVAKAADWPoOV» Tig Bacikég IPOoyPappaTIOTIKE
évvoleg péom g Snpovpylag épymv LIIO T HoPPr) SLadPACTIK®OV 10TOPIOV KAt At VIOIMV.
To Scratch Jr 6wafétet épgota XapakIPlOTIKdA, Ta omoia OleDKOADBVOLY TV KaAAEpyela
DIIONOY10TIKIG OKEWNGS. Ta XapaKTINPOTIKA avTd X0V ®G OTOXO Vd dSNpIoLvPYHCoLY Hia



54 10° MaveAAvio Zuvedplo

atobnorn ovvoxr|g otV agnynorn evog épyou (Flannery et al., 2013). Ot dtadikaoteg avamtodng
£VOG €PYOD EVIOYXDOLY TNV SOVATOTITA S1APOPOIIOINONG KAl ITOADIIAOKOTITAG O8 ADTO.

H yAoooa mpoypappatiopod Imov xprnowomoteitar amd Tto meptPdlov Scratch Jr
amotedeitat anod «mpoypappatiotikd blocks», pe ta omoia ta mawdld PIOPOLV va
dnpovpyNooLY CeVAPLA IPOYPAPPATIONOD He TV OuvatoTnTa «ovpe -doe» (drag & drop)
opyavavovtag akolovdieg blogs, £tot wote va propoovv va eAéySooy Tovg XAPAKTIPES, TIG
Kwvroetg kat Tig anAemdpdoetg avtov (Portelance, Strawhacker & Bers, 2015). O oxedtaopog
kat 1 Aettovpyia t@v blocks e§ao@alifet To yeyovog 0Tt dev vIIdp)EL TEPITOON OTO Va yivel
Kdrmoto oovtaktiko Aabog amo tovg xpriotes. Ta blocks mpoypappatiopod ot Scratch Jr éxoov
oxedraotel, Gote va potafoovy e Koppdatia ndl), Ormov ot ormrtikég 10T T1ég TOVG IAPAIIEPIIODYV
OT1G OLVTAKTIKEG 1010T1)TeG TOV Koppatimv avtev (Portelance, Strawhacker & Bers, 2015).

Ynapyoov 6 dtagopetikég katnyopieg blocks mpoypappatiopod oto Scratch Jr, Tig omoieg
propobv ta nadia va emhéoov. Kabe xatnyopia aviurpoonmnedetal armo éva SlagopeTtiko
xpopa. Ot xatnyopieg etvat: 1 Kitpivy Katnyopia ekkivnong, n prme xatyyopia xivnong, n
PP xatnyopia eppaviong, 1) Aoty KAt yopid 1YoV, 1) TOPTOKAAL Katnyopia eAéyxoo porg
Katl 1] KOKKwn xatnyopia teppatiopod. Ot StagopeTikég Katnyopieg eppavifoviat pe myv
Hop@1] MANTAg, OIIOL O XPNOTNG PHOPel va em\égel XpdOPA avaloyd He TV Aettovpyid oo
emOopet va emrteAéoet. To maidi priopet va ovpet aIro v IAAETA TO XPORA KAt v Aettovpyla
1oL embvpiel OTOV XMPO TOL IPOYPAPRPATIOROD IOV LIIAPXEL AKPIPMG KAT® arId TNV IAAETd,
®OoTe va Sekvnoet v Snpovpyla tov cevapiov tov. (F'axn, 2016).

H xprjon tov Scratch Jr mpotmofetet o eKnadevTikog va éyetl empoppmbel Kat va eivat
eCoelmpévog pe Tig Aettovpyieg tov. To Aoytopod Srabétet Tig katdAAnAeg evioAeg yia v
ddaokalia tov Pacikev alyopldpike®v dopnv Kabmg Kat yia MepAtTep® EMEKTAOT OIMG 1)
dnpiovpyia ovvaptmoemv katr petapAntov. H epappoyr) dwatiBetar dwpeav xat to
epPANNOV elval EAKDOTIKO KAt EDKOAA Katavontd amo tovg padnteg. Aev mpovmobetet ot
Xprjoteg va yvaopifouv avayveon Kat £xel apketd natyviwdn arAnAenidpaor). Eva onpavtiko
m\eovéktnpa nov Stagaivetat amo v e§oikeinon TOV Iad@V, armo pikpr nAKia, pe Tov
TPOTIo AetTovpylag Kat Yelplopod ToL AOYIOPKOD, eivat Ot o peyalvtepeg tdéelg Oa
aoxoAnOovv pe v Paoikr) ékdoor) Tov Scratch. Kat to Scratch Jr éxet pedetnOet otov eNnviko
xopo (Kavdpoodn kat Mopdrtitorng, 2016), eve onpavtiko eivat 0T eEMTPENEL VA TIPOOEYY10TelL
0 IPOYPAHHATIONOG He APNYNHATIKEG TEXVIKEG, APOL Ta IPolovia Tov Scratch Jr Bopifoov
Hikpeg animated 10topieg.

Zupmepdopata

Xe mepipalovia pabnong mpooyoAkng nAKiag o polog Tov eknatdenTikod eivat
xabopiotikr|g onpaociag xabog kaleltar va StevkoAvver Tig Stadikaoieg otkodopnong g
YV®OONG, {1 TOV OXed1aopo Kat TV Iapox1] KATAANA@V OpaotnplottoVv KAAEPY®VTAG )
ovvepyaota kat T obANoyikr) edovn (Zhang, 2007). O exnatdentikog Kalettal va evlappidvet
T OLVEPYATIKOTNTA aIIodeXOPEVOG TV avTovopia Kat v avdmrtodn npetoBovAtov. O
OLVTOVIOPOG TRV opdadomv Oa mpémet va yiverat SAKPITIKA AQHVOVIAG X®PO yid
aMnAemdpaocetg petadd Tev pedev g opadag (Aageppov k.d., 2006). O ekmatdevTikog KaAo
elvat va napakolovdel v nopeia 1oV epyaciov Tov opdonv, xopig va katevdvvet o 16104
11§ Otadikaoieg. Otav opmg anatteitatl, droPailet KATAANNAEG EPOTIOELS KA VA OLVEICPEPEL
otV AVO1) TOXOV OLYKPOLOE®V. Ol EPOTIIOELG IOV SIATLIIMVEL IIPETIEL VA €LVl avolyToD TOIIOD,
®ote va punv emdéyovrat pia xat povo amdavinor), aAld va vrdpyet 1 dovarotta Kat 1
arodoy1) O0®V EMYEPNPIATONOYDVTAG IpoTeivet o pabntg (Aagpéppov k.a., 2006).

TéNog, ta Aabn tev pabntev Oa npénet va adtomotovvtal katd v padnotaxr) Stadikaoia.
O exnatdentikog mpémet va xpnotponotel PlopdTiKeg IPOoeyyIoelS, QUOLKT] AVAIIAPACTAO!)
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TV EVVOLOV Kt IAtyVvidt pOA@V pe okomo ot idtot ot pabntég va evromioovv ta Adfn tovg kat
Va avAaKkataokendfoov v véa yveorn vmo @oivovoa kabodnynorn (T{ehénn & Kotivn, 2013).
Ot epevvnteg @aivovrar va eméyoov didagopa mpoypappatifopeva matyvidia xabwg
anedet§av ot aotd evioxbet myv avamtoln deflotitov mov oxeriCoviar pe évvoleg
pabnuatikev, alyoptOpiKrg oKW G Kat OTPATYKES ermiAvong mpoPArjppatog.

Ot pabnteg «naifovrag» Kat mpoypapparifoviag, dovaviatl va xpnotporotovyv dtdagopeg
OTPATIYIKEG IIPOYPAPPATIONOD KAt elvat oe B¢or) va owkodoprioovv akyoptdpikég Stadoxeg oe
£va OXETIKA Heyaho aplfpod eAéyxav TO00 o€ arrtr)] pop@r) 000 Kat oe emimedo matyviotov. Telog
1) eSotKelmon) pe TIg Aettovpyieg KAl TOV XEPLO[O TOD POPIIOT 1) TOL YHPLAKOD Xapaktrpa divet
mv dvvatotnta otovg padntég va Stopbaooov Tig Aavbaopéveg emloyég Tovg péoa amo v
IIPOOogyylon g OOKIjr) Kat opdaAparog (trial and error).

To evponaiko epeovrukd mpoypappa DALIE (Didactique et apprentissage de
I'informatique a I'école - https:/ /www.unilim.fr/dalie/), To omoio vAomouifnxe amo to 2017
péxpt To 2018, agopd ) dbaokaiia ITAnpo@opikrig otV IPOOYOAIKE] KAl IP®TH OXOAIKI)
nAwia. To mpoypappa otdxeve OtV AvAITLSH TG DITOAOYIOTIKIG OKEWIG OTA PIKPA ITaod
péoa ard Tov MPOYPARHATIONO KAl TV eKIAdevtiky) popnotiki). To mpoypappa DALIE
otoyeve oty Oaokalia Tov HPOYyPAPHATIOROD Ot Hatdld 000 KAl OTNV EMHOPPRDOL] TOV
EKTIANOEVTIKOV OXETIKA HE TIG YADOOEG IIPOYPAPHUATIONOD. XTIV €PEDVA AVAPEPETAL OTL TA
IIep1oooTePd Iadd elyav mAr)pn KAtavonor TV IPOYPAHHATIOTIK®V EVVOLMV KAl elval oe
0¢on va kdavoov kat ekopaipatoorn (Debugging). Avto onpatvet 6Tt ot pabntég etvat étorpot
VONTIKA Ta KATAKTIOOLV KAl VA XPHOpomnoujoovy akyopdpikég dopég, ot omoieg Oa tovg
(PaVOLY XPHOLHES, OXL HOVO OtV Iepetaipm padntikr toog mopeia, aAld Kat oe OAr) Toog )
Cor). 'a va emtevyOet avtod Oa mpemet 0 exadedTIKOG va emAeSet To KATaAnAo epyaleio Kat
Va peTaAapIadedoet Vv yveor).

Ztov napaxdate mivaka (TTivakag 1) mapabétete évag cOVIOPOG OMTIKA OOLYKPLTIKOG
001 YOG IIOL PIIOPEl VA YPHOUHOIOU]0EL O EKIADEDTIKOG OV €MAOYI] TOL KATANNAOL
epyaleiov, avaloyd pe TV XPror) Kat ¢ emdimSelg tov.

ITivaxag 1. ZoyKpiuikog Mivakag XapaKTnploTIK®V TOV EPYAAEi®V

Xco bLs Anczpcurr]tr) Ip e Awpeav STEAM HAextpovikr)
npodnobeon | nhextpovikr | Paoikég Awbeon | Avvatorreg g
avayveong ODOKEDT) dopég
Kodable [ ) () o ® )
Gigo [ ) [ )
BlueBot [ ) [ )
Scratch Jr (] () o o o o

Ta epyaleia mov mapovoldotnkay oe avty Vv epyaoia eivan eite edevbepa drabeéopa
(Scratch Jr kot mepropiopévn) éxdoorn Kodable) eite pikpov oxetika kootovg (Kodable, Gigo,
Bluebot). Emm\éov eivat eidwa oxediaopéva yia xpnorn amo v mpooyoAkr] nhkia (dev
AIAtteital avayveor), eve vmdapyxovv 1dn oxetikég epyaoieg otn PipAoypagia. Eivar
0waitepa evXPNOTA KAt OxeTKA ovyxpova (e1dkd o kit g Gigo), ev 11dn 1 peyaivtepn
éxdoon tov Scratch ypnowpomoteitatr pe peydAn emrtoyia ywa mepimov 10 xpovia kat
poumoTikég ovokeveg BeeBot éyovv SiavepnOet amo to YITAI® ota vhmayeyeia mg xopdas.
AapPdavovtag omoyn TOOO TNV AINXNON TOV Slay®dVIOp®V POHIIOTIKIG 000 KAl TV
€PELVITIKI] TAON YA T1) HENETN TG ONHAOLAG TG DIIOAOYIOTIKIG OKEWNG, Qaiverat OTtL ot
oLVOrKeg elvatl OPIHEG YA IO COOTNATIKY] HEAETH) 0TIV IIPOOYONKI) NAKia, e11Kd.
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NepiAnyn

H napovoa epyaocia napovotadet pa déa evog emrparéfiov matyvidiod mov €xet oxediaotetl yia )
O18aokalia Bepdrt@v OxeTkOV pe TV IAnpo@opikr) os vimayeyeia. H 18éa npoékoye péoa amo éva
pabnpa ywa padnon pe Paon to mayvidt kat e§etaomrav dnpo@ileig 1déeg yia emrpanélia matyvioia.
Me Baon pa ovvedpia katatytopov Weav, emAexdnke n KatdA\AnAn pop@r) motag. Xt ovvéxeld, td
O¢parta eméxOnkav, avupetonifoviag to {nmpa mg xprong tov Awadiktoov amod pikpd nawdwa. Ta
LIOOEPATA IOV EVTIOMIOTNKAY 1) TAV ALTA TG AOPANELAS KATA TNV IPOoPaoct) 0To AtadikTvo, 6moTtr) XPr1|on)
DIIOAOY1OTH), TEXVOAOYIKA BEpata Kat Aettovpyiko Suvapko (OAa enyodvTal Aentopepdg oTo £yypago).
H 18¢a tov natyvidion, n pnxavikr) kat o oxedlaopog napovotdfovdl oe avty) v epydoid.

Aé€eig  kAed1d: Tpooyohikr) Exnaidevor), ITAnpogopiwkr), Awadixtvo, Emtparéfia mayvidia,
Exnondevtikda natyvidia.

Elcaywyn

H xprjon nmayvidiov, ynelakov 1 pn, omyv exmaidevorn eivat éva avepyopevo medio ta
tedevtata xpovia. Baoifetat oty 18éa ott oty odyxpovr exnaidevorn) amatteitat ot pabdntég
VA COPPETEXODV £VEPYA KAl I] OLVOALKY] pdBnon mpémnet va eivat Staokedaotik). [Tayvidia pe
KApTeg, emrtpamnéfla 1] KAt ynelakda petatpénoov ) pabnoiaxr) Swadwkaoia amod pa
dpaotpotnta mov ovxvda Oewpeltal ®G VIOXPEDTIKI] EPYACIA O WPOXAYDYIKI)
dpaompromta (Kirriemuir & McFarlane, 2003; Bragg, 2007). Ta mawyvidia dievkoAvvoov tnv
evepyny pdbnon. Ewdwa owmyv mepimtoon tov Exnadeotikov EmrtpanéCiov IMaywvidiov,
YV®OELG PITopody va BeATiobody Kat iKkavotnteg propobdy va kaitepynfovy akopn kat xepig
mv enifleyn daokalov (Mostowfia, 2016). To maiyvidt vmootnpilet v avdmrodn tng
KPUTIKI|G OKEWIG, TOV IKAVOTTOV EIMADONG HPOPANHAT®OV, IIPOPOPIKAOV KAl YPAITOV
9eS1oT)TOV EMKOWV®VIAG KAl TOV IKAVOTHTOV avalvong mnpogoptev (Alvarez, 2017).

H xprion too matyvidlon yid eKIIatdenTIKODS OKOIODG £xel Tekpnplmbet enapkmg (Prensky,
2006; Kiili, 2004, Hoy, 2018) xat avagépetat oe Owdagopa &idn mayvidiov (Yneraxd,
Swadiktoakd, emtpanéfla 1 akopa xat kwvntikd). H mapovoa epyaocia eotwaler ota
emtpanéa, pia moAd Snpo@ukn katnyopia natyvidiov. Katda toog Helliar et al. (2000) n
XpHon emTparEClov Iy vidlmv oty eKnadevTiky) otadikaoctia pmopei va odnyrjoet oe pia
dradpaotikr) pabnotakr epnetpia, Tovifovrag tnv mpootifépevn adia TETolmV Iaviooy.

AxolovOavtag avtrv TV mpoogyyion, oxedidotnke éva emtpamnéio mawvidt yua my
IIANPOQOPIKI] KAl OOYKEKPIHEVA TNV AIIAITODHEVT] TeEXVOAOYLA KAt T XPHon Tov AtadikTooo.
2y epyaota meptypd@etat 1) 10éa Kat o oxedtacpog Tov natyvidov (Motd, PNnyaviKg Kat
Tov nopot Tov matyvidiov). H epyaocia Oopeitat wg e8rjg: apylkda yivetat pia oOVIOpIn
BipAtoypagikr) avaokonnon yia t) padnon péoem mayvidiov. Xt cuvEexela meptypd@eTat To
npotevopevo mayvidl. Aedopévoo o1t Sev éxel Soxipaoctel akOpa Aoym g mavonpiag), n
epyaoia oAoKANpOVeTat pe pa ool o yid ) HeEAAOVTLKI) €PEDVA e ADTO TO Aty Vidt.

0. Mmpartttong (emy.), Mpaktikd Epyactwv 10° MaveAAnviou Tuvedpiou «Aldaktikni tng MANpo@opiknig»
MAM, ®DAwptva, 14-16 Maiou 2021. ISBN: 978-618-83186-6-3
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Zmy evotnTa aovty avartvooovial ot fewpntkol afoveg g epyaoiag, eotiafovrag otn
pabnon péoe mayvidiev kat wiaitepa ota emrpanéfia matyvida.

Maénon pe Bdon to maixvidi

O Christophel (1990) vriootipie 0Tt 1] SIOAOKANIA IPLIIEL VA EMKEVIPAOVETAL OTO MG KAt OXL
Ooto TL omoilo mpémet va Oddokovialr ot pabntég, EmyelpnpatoAoy@dVvIag LIEP TOV
pabntokevipikaov Spactpotjteav. O Gee (2003) vmootnpilet 0Tt 1) Xprion DAVIOOV OtV
exmaidevor) ennpeddet OeTikd ) pabnon, Ta mavidid PIropody va evicxDOODV TO KIVI)TPO Kt
mv wavotta 1oV padnteov (Ebner & Holzinger, 2007; Wang & Chen, 2010). Ot Kandroudi
al. (2014) mpoodiopifovv ta KiviTpa Mg onpavtko mapdyovta pddnong, kabmg mpowboovv v
eprhoxr). 'ia tov Gee (2003) to xivntpo eivat o Baoctko otoryeio yia Tovg padntég kat yia my
atoBnon g pabnong. Eival évag tponog va evioxoboov ot pabntég pe Betikr) otdon yia va
ONOKAIPOOOLY i dpaotnploTTd, avedaptnta amd 1o Oco SVOKOAO Kt OKANPO PIopet va
etvat (Elofsson et al., 2016).

O Prensky (2002) avédeile v avtifeon petadd g EAKDOTIKIG GOONG TOL IALYVIOoD Kat
m¢ paMov enmdovrg yia ta natdwa Stadikaoiag pdadnong. Emm\éov, ol Garris et al. (2002)
OLVEDEOAV TNV AIOTEAECHATIKOTITA TG EUHAOKIG e avtr) TG pabnong, vnootnpifovrag ott
11 XPNon TV mavidimv dtevkoAvvel Vv emitevdn evog tétotov otoxov. O Brown (2001)
vmootr)piée emriong 0Tt 1 pdbnor) dev etvat anotéheopa StOAoKaAiag, aAd OTL IIPOEPYXETAL ATIO
£va KatdAANAd DITOOTIPIKTIKO TEPIBAANOV, KATL ITOL 1oXDEL KAt yid Td Iatyviold.

O Gros (2007) toviCet 0Tt éva mayviol IPEmet emiong va eivat eKIadevTKAa KATdAAnAo
Aoy® 10 OTL TOo KivnTpo Oev elvatr moté apketd. O Kiili (2004) ovvdéet mepaitépm Ta
EKTIAOELTIKA OPEAT] eVOG MIAVIOOL PEO® TG MIAPOXLG HPOKANOE®V O Hid KOpld
exnadevtik) dpaotnprotnta. O Oblinger (2006) tovilet emiong tr) Onpaocia ToL TPOIOD € TOV
oroto xpnowomnoteitat éva matyvidtl. Ynootnpilet 6Tt ot pabntég péonm matyvidimv mpEret: d)
va epnlaxkobdy pe Tig Bempleg Tov O¢patog, P) va aImoxTIriooLY YV®OELG [1€00 ALTOVOPIG
pabnong kat avakalontikng padnong, y) va kalhiepyrjooovv dedlotnteg oxéyrng, 8) va paboov
nwg va pabaivoov (petayveor), € va aAAnAemdpody KAt va EmMKOWVOVOLV, KAl OT) vd
AettovpyodV @G evepyol mapaymyol yvoong.

I'a tov Kim et al (2009), to mawyvidt powdlet pe v emiloor mpoPAnpdtev moov propet
emong va OleDKOADVEL HETAYVOOTIKEG OTPATNYIKEG ON®G 1) avTO-apakolovbnon, n
povtelomoinon Kat To vd OKEQTeTAl Kavelg Ovvatd. Aotd eivat OOPPAVO pe TNV
Kowvevikormohtiopikr] Oewpia tov Vygkotsky (1978) mov vmoSnAmvet 0Tt ot pabntég
KATAOKELAGOLV TIG YVMOOELG TOVG PE0® PLOPATIKOV KAl AVAOTOXAOTIKGOV dpaotnploT)Tev,
KAVOVTAG OLOLAOTLKE) OOVOEOT) e Tig O1KEG TODG EPTIELPLEG, ATOPIKA 1] OLVEPYATIKAL.

Etot, ta ovvoAkd matyvidia meptypd@ovial kg Iapéyovia Kivitpa otovg pabntég kat
eokatpieg yia fropatiki) padnon, oOtav xprotporIoodyTdal pe Tov KatdAAnAo Tporo.

Emtpanédia naixvidwa

Zopeava pe tov Juul (2005), «éva mayvidt eivat éva ovotnpa Paciopévo oe Kavoveg e
PeTaPANTO Kat PETPIOHO AIOTENEOHA, OOV OLAPOPETIKA CIIOTEAEOHATA CVTIIOTOLYOLV O
dlagopetikeg Tiég, o maiktng kataPdilel mpoomdbeleg yia va ennpedoel T0 AIIOTEAECHA,
ato0avetat oovOeOe1EVOG e ADTO KAl O1 COVEIIELEG THG OPACTIPLOTITAS VAl ITPOATPETIKEG KAt
Srampaypatevopeg». Ta xdpa ototyeia tov mayvidiod moo copPallovv ot pabnon eivat
10 O¢pa ToL A vid1ov, 01 OTOXOL, Ol KAVOVEG, 1) IIPOCAPHOOTIKOTNTA OTO eMinedo kavotntag
eV padntev kat 1) dovatotnta eAéyxov (Zsoldos-Marchis (2011).
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‘Eva nayvidt mhaiotonoteitat and to emeypévo Bépa (Juul, 2005) mov éxet onpavtko
AVTIKTOIO OTO eVOlA@EPOV KAl Td KIvNTpd TOV HNAKI®V yia ooppetoxr). Ot otoyol tov
Iy vidtob avTikatontpifovy Tig ouvONKeg VKNG Katl, ENOPEVMS, TOVG KAVOVEG TOL IIALY VD00
Kat 1o Kivrtpo tov nawtov (Wilson et al., 2009). Eivat emiong onpavtiko yua éva nayvidt va
€xetl IoAD oageig odnyieg (Pornel, 2011). Eivat oovnOeg yia Tovg maikteg va ovppoviedovrat
TOLG OPOTIOVG TOVG yia va naifovv éva natyvidt (Van Staalduinen, 2012) kot €tot 1) ool oy
evtog Too matyvidod mpémet va evioyvel. Zovrfwmg vrdapyovv emineda SLOKOALAG Kat yevika
ot padntég BéNovv va meToxaivooy Tovg 0TOX0DG eVOG ALY VIS0 XP1OIHOIIoO®VTAg OedloTnTeg
Kat yvooelg, oxt kabapr) toxn (Van Staalduinen, 2012), yiatt aMuiwmg to matyvidt yivetat
paMov Bapeto 1) meplotaoiakd armoyontevTiko (Pronel, 2011). Evag maiktng mpémet va propet
va Aappavetl ano@aocelg evtog natyvidiod, anoxtovtag £tot tov éAeyxo (Wilson et al., 2009).
Doowkd, 1 aodnuikn eivat emiong onpaviiky, kabog éva matyvidt, edka éva emrparéflo
o vidt IpooeyyifeTal IP@TA aIIo TV eE@TEPIKI] ToL epavior). Téhog, n alMnlenidpaon pe
) HOPPL| AVIAYDVIOHOD 1) OLVEPYAOLAG EVIOXVLEL TO KivI TPo TV naktov (Malone & Lepper,
1987), omeg Kat o arnattodpevog Xpovog yia va matytel To maiyviol moo pmopel va eivat
KaboploTikog IapdyovTag yia Tovg MAIKTeG OTAV EMeVODOLV Ot éva Ialyvidt eve atodavovtal
deopevpévor.

«Ta emtparéCla mayvidia eivat onpaviiko epyaleio yia v e§Aoknon Kat v dapeon
avdantodr) 6eSl0THTOV KAl YVOOEDV Y1d ATOPRd OA@V T®V NAIKIOV, oe OAa ta 0éparta. Ta kalda
oxedlaopéva matyvidia dnpovpyody pIa COVAPIIACTIKI] ATHOOPALPA, AAAA KAl IIAPEXOLY
éva ao@alég, matyvimdeg, aAA avIay®VioTKO IePPANNOV OTO OIOI0 O MOIKTING IPEMEL VA
emKevIpobel OTO MEPLEXONEVO, VA EVIOXDOEL KAl VA epappooet ) pdabnon» (Treher, 2011).H
IMOTa IPEIEL vd €Xel VONPIA Yld TODG IAIKTEG KAl VA AETOLPYEL G OITIKIY) HETAPOPd,
dtevkolvvovtag ) obvdeor mnpogoplav. Ta Aadn eivat evnpoocdexta Kat covdéovtal otevd
HE T PNX VKL TOL Hatyvidlol, armoKaADIITOVTAG Tt IPLMEL va pPabet Kaveig.

Ze éva emrtparnéCilo matyvidt xprjowpomnoteital pia mota, IAve otV oroia TornodetovvTal
aMa amta ototgeta (. movia). H tomobétnon tov otolyeiov oovdéetat pe ) OOVONIKT)
OIITIKOIIOUHEVT] HETAPOPA Kt TO B¢pa tov matyvidiod. Ot maikTeg je T1) Oe1pd KIVOOVIAL OtV
IOTA, XP1OOHOI®VTAG KATIOW0 PHXaviopo (1. pixvovtag {apa). X11) ovvéxeLd, IIPOX®POLY
o€ evEpYyeleg, OTIMG IEPLYPAPOVTAL ATIO TOLS Kavoveg Too matyvidiov. Etvat emiong onpavtiko
va emonpavOet ot 1o emrpamnéfio mayvidt naifetatr péown @uowkng napovoiag. Etol 1
KOW®VIKI] TIToXY Tn¢ pabnong evioydetal mepaltép® HEOR TETORV HAXVidlmv, Kabaog ot
raikteg mpénet va kabovrat yvpe® amd Ty mioTa Kat Va KOWveVIKormotovvtdal, eedBepa
IIEPLOTACLAKA, eV Iaifovv Kat pabaivoov.

Yovohikd, ta emtpamefia mayvidia @aivetar va éyoov pepkda  evolagépovta
IAEOVEKTPATA IOV IEPAAPPAVOLY emmiong TV aveSaptnola Tovg amd TV TeEXVOAOYIKI)
onodour kat ) gopnrottda tovg. 'Etot, oe avtr) v epyaocia meptypdgetat 1 10éa Kat o
oxedlaopog evog emtparnéClon matyvidod yia ) Owaokalia Oepdrov oxeTk®Ov pe Vv
m\npogopiki] oe nadid Nnmayoyeiov. Ilapopoteg mpooeyyioelg, ald yia peyaldrtepeg
nAkieg dev etvat moAd ovxvég, alia omndpyovv otn Pihoypagia (Bezdkova et al., 2013;
Tsabara et al., 2018), oo apopovv emiong dAAeg yvootikég meproyég (Hoy, 2018; Drake & Sung,
2011; Taspinar et al., 2016).

Mepypawn maixvidiou

H napovoa epyaotia agopd T dnptovpyia evog emttparéCloo matyvidlon yua éva yeviko 0épa
IOV ePIIiIITel OTO eSO TG IANPOPOPIKEG. ZOPP®VA e To AValvtiko ITpoypappa, Ta nadia
tov Nnmaywyetov e§owket@vovtal pe didgopeg texvoloyieg, ald KAt KATavooLv T1) XP1)on
Kat T xpnowpotmtda toog. EmmAéov, tov tedevtalo Kaipd ekmaidevTkég MPOOeYYioelg
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EMKEVIPOVOVTAL OV KAANEPYEW KAVOTATOV, oL 0pifovial ®¢ OOVOAA YVOOE®Y,
oelottwv  kat  otdoeov/adiwv  (EU, 2006). Xpnowpomowoviag Tty epmepia  amd
mnpornyovpeveg epyaoteg (Bratitsis, 2018), to maiyvidlt oyxedidotke oto mAaioto evog
mportoylakod pabnparog. Metd amod pia ovvedpila Katatylopod W0e®v €ylve 1) emAoyr) o
mayvidt armo@aociotnke va €0TIACEL OTI TeXVOAOYleg KAl Ti§ XProelg Ttov AtadikIvov,
Aappavovtag oodyn ot onpepa ta madd oty nAikia tv 4-5 etvat f0n xalot yprjoteg
Sladitdon kat épmvav ovokevav. Etot, 0 0tdx0g ftav va mpoodloptotody ot KatdAAnAeg
YV®OOELG OXETIKA 1€ TIG AVTIOTOLXEG TEXVONOYIEG KAt TN O@OTH| XPron (CupIePIAapPAvopEvey
TV Bepatev aopdletag), ot anapaitnteg 6e§lOTTeg KAt TI§ avTioTOLyeg OTACELS AIIEVAVTL O
xpron too Awadiktooo (mov mepAapPdavel TOV MPOOSIOPIORO TGOV DINPECIOV KAl T
XPNOHOTNTA TOVG). §

Eik. 1. To S10IKNTIKO CUUBOUALO TOU TIPOTEIVOUEVOU TTAIXVIGLIOU.

Apyka eSetdomkav oagopa maiyvidia mov meptAapBdavoov Katnyopieg evepyemv 1 /
KAl KAPTOV KAl TEAIKA AIIOQAcioTnKe 1 MioTd Tov Iatyvidiov va Baoctotel oto emtparéflo
Game of Life. Xe 0\eg Tig mapallayég Tov vrdapyet pa kopia Stadpopr) (oo avitiotoiyel oe
Ha Paoikr) déa) kat oovdedepéveg devtepevovoeg, KAeloTeg Stadpopég (ITov avtioToLovy ot
ovnofépara). 'Oneg npoavagepbnke, to kopro Bépa moo eméxbnke frav to Awadiktvo.
Yuvolikd evromiotkav 4 vmobépata: a) acgalng xpnorn, B) owotr) Xpnorn, y) Aettovpyikeg
duvatotnteg, Kat 0) texvikd / texvoloykd {nupata. H 16éa rjtav ot ta nadwd npénet va
AIIOKTI|OOLY YV®OELG (Tt etvat To AadikToo Kat Tt Xpetdfopal yia vd To ObVOEom KAt vd TO
XPNOporou|om), 8eSlotrteg (0MOTL) XPI|0n) KAt OTdoelg (AoQalrg xprjon aAAd KAt xprjotjeg
Aettoopyleg), kalepymvtag étot ikavotnteg oto Bépa. To vrobepa «acealrg xprjon» apopda
(nujpata o1eg o KoPepvo-eKPoPiopog, o oefaopog AAA®Y XPNoT®YV, O EVIOMONOG AIIdTng OT0
Awadixktoo, {nuijpata mov oxetifoviar pe mpooemikda dedopéva kAm H ovmokatnyopia
«AaO@Ar|g xprion» agopd (NI HATA OI®S NHEPHOLd OLAPKeLd XP1)0ng dladiktoov, avaloya
mv NAikia, OTAon OOHUATOG KATA T X101 DIIOAOYLOTH) 1} EDIIVIG GLOKEDIG, 1] CLVOEOT) TNg
Xpnong Atadiktoov pe dAAeg vroxpedoelg evog padnt (ILy. mpérnet va oAOKANP®OeL Tig
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epyaoieg Tov mpty oo emtparnet va naifet éva dradiktoako mayvidt) KA Ot «Aettovpyikég
dovatotnteg» avagépovrat oe xprjoetg tov Atadiktooo. [a napadetypa, éva madt propet va
HPUAr|oet pe Tovg Iammondeg PEow® THAEOIAoKEYNG, KATIOW0g propel va ayopdoet ayadd oto
Sradiktoo Kkat va mpaypatomnoujoet oovalAayég, véa KAl yveoelg propoovv va Ppeboov oto
dradikToo.

To matyvidt éyel oxediaotel étor wote va nailetat ano 2-4 naixteg. Pookd oe pa Tadn,
avto propet va mpoodappootet otov mnBoopod g oxnpatifovrag 2-4 opadeg maidiev mov Ba
Stampaypateotody kot Ha mapéyovv v amattovpevn) andvinon 1 dpdon otav xpetdletat.
Ze aotVv TV k6001 TOL IAKVIO00 OXEOIACTKAV £MIL01)G TOIIMEVEG KAPTEG ITOL MIEPLEXOLV
EPWTIOELG 1] AOKIOe1g (eSnyodvtat mapakdte). Etot, amatteitat évag empPAénov eviikag yua
va draPdoet to nepeyopevo. ESetdotnke n 18éa g Kataypagr)g Tov OepteXopévon g Kdbe
KApTag Kat xprjong kmdikav QR mov Oa odnyodoav oe apyeia f)xov, eikovag 1) fivieo yia v
£POTNON, AN AOY® TOV XPOVIKOV IEPIOPIOUMDV KAl TOV IPOPANHIATOV IOV IPOEKOYAV CIIO
mv navdnpla, amogaoiotke va vlomowm0ovv oe pia enodpevr €kdoor Tov Hatyvidov.
Emum\éov, aoto Oa amattovoe obvdeon oto AtabikToo Kat IV ODOKEDI) yid VA IIALYTel To
o vidt, eve aotr) 1) €kdoor) pe kapteg Oa priopodoe va matytel orovdrIIoTe, OMOTEdIIOTE.

‘Ooov agopd Tovg Kavoveg, OAoL ot Iaikteg yopifovv Tov meplotpeopevo deiktn (Zxnpa
1) yia mpoxdwet iy oelpd pe v omoia Oa maifovv. Kabe maixktng emAéyet 1 amo ta 4 tetpayova
exkivnong dadpopmv (vrodewvoetat pe ta 3 BeAn oto Zyrjpa 1) xat Tomobetet To mMOVL TOL.
Ta movia Ba avtiotoyyovv oe ocvokeveg oL oxetTiCovratr pe 1o Awadiktvo (m.y. tablet,
dpopoloyntrg) xat Ba dnprovpyndodv pe TplodidoTato eKTLIMTL). ZINV apxl) Kabe maiktng
éxel amobépa 6 aoteplov.

ATTIAQMA IKANOTHTAX

TTPOZOXH

ONOMA KOMBOY [10Y KATAKTHOHKE LOPAILSA
mTTonomIN: _
Eéyuoe; Tov
QToreAeL
o vreoRoy T EvoTd.
OPOH XPHIN 3
- 1 NEEZ [NQZEIZ
XPHIEIT AIAAIKTYAKON Q
IYITHMATER
EPQTHZH
TEXNOAOIIKA =N\ Elve owoTs v
raifovps peTk TIC
12 to ppsdv:

Zwotd ¥ Adbog

Ixnua 2. MotomoinTikd Kal Kapteg dpdong.

O otoxog etvat o naiktng va ooAéCet 4 oppayideg oo avtiototyoovy otig 4 dtadpopég g
miotag. Ot oppayideg Ba prmoov oto motornoutikod Tov Ikavod Xprjoty Atadiktooo (Zxhpa 2
- aplotepr] mAevpd). Ze kdbe Owadpopr), TOLAAXOTOV 4 TETPAYOVA AVTIOTO(OLV OF
oopoovlenTikég KAPTeEG MmOL 0ONyoLV OtV amoktnon 1 amoiewa actepwv. Eva tétot
mHapddetypa 11 KOKKivr) oto Zynpa 2 pe v évdeln 'TIPOXZOXH: E&exaoate va
AIIevVEPYOIIOL|OETE TOV DIIOAOYLOTH 0dg" Kat em@épet anmieta 1 aotepiod. I'ia va kepdioet o
HaiKTng 1) oppayida, IPETIEL Va AIIavIoet 08 Pid epATnon) (ZXTpa 2 - IPAoLVI KAPTA) HeTd
aIIo LIIOYPEMTIKT| OTACT] OTO TEA0G TG avTiotolyng dtadpopris. [a va «akovoew v epatnor),
0 MAIKTNG MPETIEL VA «IIANPOOEL 3 AOTEPLA KAt PLOIKA MPEreL va OMOEL TI) O®OTI| AIIAVTNOTL).
Yto mapddetypa oto Zynpa 2, n kapta ypdaget «Etvat owoto va maioope petd t1g 12 10 Ppddv;
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Zooto 1) Aabog;». Me Bdon v nAikia TV OAKTOV, QLOKA 1] 0QOTY ardavtnorn etvat Aabog.
AN\eg epotrioetg eivat moAarrg emhoyng. Eav o maixtng anavtroet Aabog, toTe mpémet va
dtatpedet To povomdtt Savd apyry, agoov @rdoet Eavd oto apyko tetpayevo. Etot, mpénet va
Kdvet ydpoog yla va Sava@tdoet otnv apyt) Too.

Eav o naiktng petvel xopig aotépia HETAPEPETAL AVTOPATA 0TIV APXL] TOL HOVOIIATION IOV
Bploketat exeivr) ) otypr). YOdpxet ) emAoyr) ObAAOYI|G 6 EMUINEOV ACTEPLAV eAV O IAIKTNG
eloéNfet ot Gwadpopr) pmovovg, akolovBamvtag Ty mAnowéotepn mapdxapyrn). [a va
emrevyOel avtod, 0 Oailking MPEel VA AIIavVINoel Og M0 ODOKOAEG EPWTIOELG KAl PITOPEl va
enavaldapet ) Swadikaoia ooeg popég Oéhet. Emiong, omv eomtepikry kvpla dradpopr) mov
XP1OpoTIOLEiTAl ANA®MS YA VA EMTPEYEL OTOLG MALKTEG VA PETAKIVODVTAL KAl VA PTACODY
otV embopnt) vIodladpPor), AVTIOTOOLY PIAe KApteg (ZxMpa 2). Avtég elval KApTeg
yvoong kat dtapdalovrat dvvatd kabe @opd Mov o NAiKng OTARATA Ot £Va TETPAYOVO TOD
Kevipwov povoratiov. To mapadetypa oto Zyxnpa 2 Aéet «NEA TNQZH: Hepeg 0Tt péowm
DIIOAOY10TI) PHIIOPOVYE VA AN POVODE TODG AOYAPLACHOVG PLAgG;». ADTEG O KAPTEG OLVOEOVTAL
Adpecd pe TI§ IPAoLVEG KAPTEG KAl £T0L OeV AIIALTEITAl AIIO TOV IAIKTI VA KATEXEL OAEG TIg
anapaimreg yvooelg npv naifel. H yvoon evoopatoverat oto natyvidt péom tov pre
KApTeV Kat aStohoyeitat péowm TV IPAoivaV.

To mawyvidt oAoxAnpavetat Otav £€vag 1j OAot Ol IAIKTeG AIIOKTHCOLY TNV IIOTOIoNor)
toug. votkd 000 10 ypr)yopd AdPet kaveig trv motomnoinor), 10oo Ka\vtepr eivai 1) enidoor)
Tov. ZTNV Iepint®orn mov mailetal To mayvidt oe pkpeg opadesg, o daokalog propet va
BonOnoet Ta nadia va anogacioovv pia dradwkaoia emitenlng ovvaiveong mpv dmooovv pia
andavtnor (Im.x. propoovy va yneifoov xat £tot to matyvidt yiverat pdAhov dtabepatiko)

Aapfdvovtag vrmoyn Tovg Kavoveg Tov Matyvidiod MIov MePLyPAPOVIAL péxpl avto To
onpeto, elvatr oagég Ot pmopoLV va akoAovbnbovv Oagopetikég otpatnyikés. I'a
rmapdadetypa, £vag Maiktng propet apykd va npoonabnoet va avdroet to anobepa aoteplov
Kat enetta va npoonadroet va cuAeSet Tig oppayideg. Avto emtpénel Ayotepr) Kivion yopo
oty miota, Kabog otnv mepintoor) EAAenpng aoteptdV, mperet va akohovdnBoov peyalotepeg
oovolkég dradpopég yua va emavaingbovv ot mpoomdbeteg. Exovtag éva peyaldtepo
anobepa acteplV, o MAlyTHg PIIoPEel va akoAovOoet oovexopeva Tig Stadpojiég mov odnyodv
oe oppayideg, avti va petaxkivnOel yla va mdapet meplocoTepa AoTEPLA KAl 0T ODVEXELD VA
doxpdoet Savd. Mia d\An otpatnyik) eitvat va petakiviOetl 0To 0mTEPTIKO HOVOIIATL Yid Va
«OLNAECEL YV®OELG» (MITAe KAPTEG) KAl PETA VA OOKIPACEL VA AIIOKTHOEL TIg 0ppaytdeg, Otav o
awoBdavetat apketd olyovpog yia va to kavet. Etot, vrapyoovv moAlot tpomot mpooeéyytong too
I Vool Kat elvdt 1) EVILI®MOI T®V OVYYPAPEDV OTL avtod Oa mapaxivioet ta nadid va
aioovv To nayvidt enavelAnppéva IPoKepEvoL va BPovy TV KAADTEPT) OTPATNYIKI] KAl vd
EMTOXOLV éva KAADTEPO OKOp (VA AIIOKTNOOLV TNV IIOTOomoinon pe Tig eAdytoteg dovateg
KIVI|OELG) .

ZulAtnon Kal mepAaItépw oxXEOLa

Onog avagépbnke otdoyog ftav va oxedlaotel éva emrpamne(lo mayvidt yia va didaytoov
Oépata oxetikd pe 1o Atadiktvoo oe madia Nnmayeyeiov. dvokd, eival onpaviikd va
avagepbel 0Tt T0 KAelO10 T®V OYOAEl®V KAl TOV HAVENOTI®OV AOY® Tg Iavonpiag oev
enétpee 1) Petioon Tov oxedlaopod Kai Tng e@appoyrg too matyvidoo oe tadn. To
tedevtalo éxel mpoypappariotel yua va egappootet petd to Ildaoya too 2021.

H miota éxet oxeduaotel kat extonombet oe apketd peydalo péyedog (oe povoapd). Ta movia
etvat tprodidotata. Exovv oxediaotei kot ektonnbei ot Kapteg TOL Ay Vidlo0. ApEong peta
1o [1doya tov 2021, otox0g elvat 1) vAomoiN O Piag epevva PIKPLG KAMPaKag pe Kafnynteg Kat
aKkadnpatkovg IMPOKEPEVOD VA eSETACOLY 1V KATANANAOTITA TOL HEPLEXOHEVOD TOV KAPTAV.
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2t oovéyelwa, to mayvidt oxedialerat va Ookwypaotei oe ToLAdylOTov pila  Tdln,
XP1OOTIOIOVTAS €MIONG POANA EPYAOLAG O pre- Kat post-tests, mpoxetpévon va agtohoynOet
1 yvoon tov padntov mpwv kair petd v napéppaocn. Oa OeSaxboov ovveviedielg
rpokepévoo va adtohoynBoovv Swagopeg mroxeg tov matyvidov. Emiong oxedialetar pua
IIAPOHOLA EPELVA PE EVIALKES (IL.X. POLTITEG KA EKITALOEDTIKOVG).

‘Ocov agopd peNovTikd oxé0ld, Ot CLYYPAPElG OKOIELOLY Va ONIIOVPYIOOLY HId
yn@lakr) ékdoor Too mayvidiod pe ka@duwong QR kat AKO molopéonv, onag egryeitat oty
mIponyoopevn evotnta. AMeg 19éeg eptAapPAvovy TNV KATAOKEDI) HLAG EMEKTACIING KAt
apOpwtr)g miotag nov Oa propel va evoopatovel neplocdtepa amno 4 povordrtia. Aoto Oa
EMETPENTE OTOVG EKTIALOEDTIKODG VA £PYACTOLY Ota Bepata MANPoPopPIKI|g ThG EMAOYITG TOVG,
e Pdon) to oxedlaopo Kat ) otpatnyiki) didaokahiag tovg. Etot, o ddokahog Oa fjtav oe Béon
Vd OLYKEVTPAOOEL TIG AVTIOTOLYEG OLadPOIEg KAt va XPNOLHOIION) 0L TIg OXETIKEG KAPTEG OPAOTg
yia To matyvidt wote va tatpladet pe ta eknaidevtikd tov oxédia. Onwmg eivat, 1) mota propet
va vrnootpidet 4 vrodépata/Stadpopég Iov PIIOPOLY VA EMAEYODV AIIO TOV EKIIAOEDTIKO,
aveSapTtnTa amod To yeyovog OTL oL KAPTeg Opdotg oxedidotnkav yia 0épata moo oxeti{ovrat
e 1o Atadiktoo. Mua 18éa o’ avtr) v xatevtovor) etvat 1) IpoodKr) evog HIKPOL TETPAYDVOD
péoa oe kabe dradpopr) mov Ba mepiéyet éva ypa@ko otoiyxelo Mmoo va avrtiotolel oty
evotnta g moronoinong/ oppayidag. Avto to ypapwo (oxnpa 2) Oa extonmbel oto mion
PEPOG T®V KOKKIVOV KAl IPAOIVEOV KAPTOV IOV AVTIOToobY ot avtv 1 Stadpopr)/Oépa.
Apyotepa, pla ynouakn éxdoon 6Oa pmopovoe va Paociletar omy  emavnpévi
Ipaypatikotnta Kat Oa rrav evdiagépov va Sokipaotel éva t€toto mayvidl oe oOYKPL0L) pe
m pn Yn@uakr) koo mov MePLYPAPETAL O ALTI) TNV EPyAOid.
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