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NepiAnyn

211 ou{ron TG OTPOYYOLAIG Tparédng IapovotddeTatl pia véa oTpatnyiK:) yid TV evioyoor)
g Swadpaoctikomtag g exknaidevong amd amdotaon oto Anpotikd Xxolelo. Kevipikod
onpeto eivat i adlonoinon prag evédiktng 3D mpooopoimong evog popnot SarEdov Kat
ovykekptpéva tov Bee-Bot. Zto mAaioto avto, 1/0 exmaidevtikog éxet T dovatotta va
oxedidoet kot va vlomoujoet pia mAndopa amd Odmedd, va ta evoepatmoet oty 3D
IIPOCONOLMON) KAt Va oxedldoet Oevapld yid Kabe yveoTkd avIikeijievo 1) oovOuaopd antov.
Ia va avadeiyyBodv ot kawvodpyleg OGLVATOTNTEG TG MPOTEWVOHEVI)G OTPATIYIKIG, ITOD
otnpiletat otov oLvOLACHO Pocopoino G, YnPLakod LAKoL Kat Exnaidevtikr)g Popmotixi)g
al\d kat ot SNEIoLPYIKOTTA TOV EKITAIOEDTIKOV IIPOTelvovTal Tpia yn@lakda ddrmeda
xivnong Bee-Bot pe titho «Mua pépa oto Aovva mapk», «Muwa pépa oto Movoeio» kat
«Alapaovtag v Iotopia», ta onoia ameoBovovrat otig tageig B, I, A" kat E” tov Anpotikod
2xoAetov. Ta mpotetvopeva dameda prropovv va aroteAécovy T BAot) yia pia OAAIAOTHTA
OevapioV oL PIIOPOLY Va oLVOLACOLY IEPLOOOTEPEG AIIO HIA DIOAKTIKEG EVOTITEG OE EVa
YVOOTIKO OVTIKEIPEVO KAl VA AELTODPYIIOODV Ot OlAPOPETIKEG PAOELG TG EKIIALOEDTIKIG
dradikaoiag. ZoyKekpléva, OxeOIIOTKAV KAt IAPOVOLAOTKAV AIIO £Vd EVOEIKTIKO OEVAPLO
yia kabe dcredo. Ta evOelkTikd oevdpla mepéyovv pia nAndopa Spaotnplottov avinpévng
dvokoAiag kat Tovifoov 1o evpd Medio ePAPHOYI|G TG TIPOTELVOHEVTG OTPATNYIKIG. A6 1)
ou{rTnon mov akoAovOnoe mposKLYaAV evOlAPEPOVOEG IIPOTAOELS KAl KATELOLVOELG.

A£Eerg kAe1dua: Bee-Bot, dameda, Anpotkod Xxoleio, 3D mpooopoimor), vohoylotikr) OKEWT, &§
AIIOOTAOEMG EKIIAIOEDOT)

Elcaywyn

H dnpovpyla emroxnpevev Kat evormoumpevav padnotakeov nepiBarioviev STEAM omoo
Oa avadewvoovtat ola ta nedia, amoteel pla Svokoln kat ovvOetn dadikaoia. Xtnv
IIapodOA OTPOYYLAI TPAIe(a MMPOTELVETAl Pl VEA OTPATNYIK Yld TNV EVOOUAT®OON TG
Exnaidevtikr)g Popmotikr|g oe yvootika aviikeipeva g [Ipotopadpag Exnaidevong péoa
amd  pua  evéhikt) 3D mpooopoiwon evog  poupmot  Samédov. To Bee-Bot, éva
Ipoypappati{opevo popnot oamedov, amotelel éva xpriowo epyaleto yia 1) pabdnoiakn)
dradikaoia, kabwg epappolet Paoctkég apyég g POPATIKAG Kat HAtyviwdovg pabnong,
£10AYOVTAG TA TIAdLd OTNV DITOAOYIOTIKI] OKEWT)] KAl OTOV IIPOYPARPATIONO.
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H exnatdeotikr) Koot ta oTpépet OAO KAt IEPLO0OTEPO TO evOlapepov trg otr) Poprotikn
(Kalogiannidou, Natsiou & Tsitouridou, 2021). H Popmotkr) copmeptappavet gvoet kKAadovg
orag 1) ook, 1) ITAnpogopikr), n Mnyavikr| kat ta Mabnpatikd ki étot oopPaiAet péoa arro
) StemotnpovikotnTa oty ohokAnpepévn exmaidevor STEM (Chung, Cartwright & Cole,
2014; Cejka, Rogers & Portsmore, 2006).

H Exnaidevtikr) Popmotiki) avagépetat oe pia véa pébodo pdadnong moov Paociletat otov
IIPOYPAPHATIONO, OTOV OXedlaopd KAl Otr] OLVAPHOAOYINON POHIOTIK®V OvoKevwv. H
Exnondevtikr) Popmotikn) etvat éva oxopo epyaleio pdbnong xat didaokaiiag yia v
avdamtod tov delot)tov tov 210 aiwva (Blancas, Valero, Vouloutsi, Mura & Verschure,
2021; Eguchi, 2021). AvamtoxOnke ota téAn g dexaetiag Tov 1960, yapn oty evO@PATOON)
EVVOIRDV OI®G 0 0pog constructionism tov Seymour Papert otig madaymyikég Oempieg
pabnong kat yveotikrg avamtodng kat eSediooetat paydata (Di Lieto, M.C,, et.al., 2019).

Zxonog g gpyaotag pag eivat va Stepevvijoovpe péow g Kataokeong damédav, mg 3D
IIPOCOHOIMOTG KAl TV Oevaplav av Snpovpyeitat éva movoto medio oto omoio xmpig kootog 0a
mapéyetat 1 Sovatomta OTov/oTV EKIIALOEDTIKO YId TAPAY®YT] WIPLIKOD DAIKOD, Yl
OLVOLAOHO TV YVOOTIKOV CVTIKEWEV®V, Yla eKIaidevor armd amootaor), yla obvOeorn pe
MIPAYHATIKEG KATAOTACE] KAl yid KAAMEPYEWX TG LIOAOYIOTIKIG OKEWng oe Kabnpepva

ripoPArjpcrTaL

OewpnTiKO6 UT6Babpo

H napovoa npotaor) otnpiletat 0tovg eSr|g TE00eP1G ITDAMVEG: TOV POAO TOD EKITAIOEDTIKOD 1
oxedlaotr) - maioto TPACK, to mpocopotopévo mepipallov too Bee-Bot, ) @von xat 1)
OLOYETION TOV YVOOTIKAOV AVTIKEPEVOV Péod ammo v KATaAnAn nadayeyikr| pédodo kat
TV DIIOAOY1OTIKI] OKEYT.

O ekmaIdevuTIKOG WG oxediaotn¢ - TPACK

ITpwv avagepbodpe oty évvola tov/ g eKIMOEDTIKOD MG OXeOLAOTT), KPIVETAL OKOMPO v
vnevBopticoope to mAaioto TPACK. AeSopévon OTL Starpayparedopacte Tov oxedlaopo Kat
m dnpovpyia damédav Bee-Bot, mpoxeipévon avtd va xpnotpornondodv KatdAAnAa aro
TOV/ TV EKAOTOTE EKITAOEDTIKO OLVAPTIIOEL TOL SOVAPIKOL NG TSN TO, TOTE PIAApE Ot éva
YEVIKOTEPO MAAIOLO Yl TOV O®OTO CLVOLACHO NG Texvoloylag, Tng Naday@yIKnig Kat Tng
YV®OONG TOL IEPLEXOPEVOD. Ze ADTOV TOV GLVOLAOPO, AouToV, aravidel To BempPnTKo mAaioo
TPACK, eve ot elonyntég g Bempiag avagépony XAapaKTPOTIKA MG «OTnV Kapdid g
KkaArjg Swaokaliag Ppiokovtar avtd ta tpia ovotatikd: Ilepieyopevo, INMawbayoykn &
Texvoloyia» (Mishra & Koehler, 2008: 3).

Ze autd to onpelo, LIEIEPXETAL 1) €vvold TOL/TNG eKIAOeLTIKOL ¢ oyxediaotr). Ot
etonyntég ¢ Oeopiag TPACK, avagépoov neg o eKIatdevTiKog oL eIVAl ERIEIPOYVOHRY,
otav diddoke, yvopifel n®g va oovdodlet v texvoloyla, v maday®yikr] Kdt To
eptexopevo (tov Sdaokopevoo avikepévon) (Mishra & Kohler, 2008). O/H exnatdevtikog
IOV elvat Kat oxediaotrig, mavdetl otadlakd va arotelel anlo «KaTtaval@Tr)» g Texvoloyiag
KAt yIVETAL «Iapay®yog» TS, SIapop@@VoVTag TO DALKO TOV, S1a@OPOIIOI®VTAS TO AVAADTIKO
npoypappa xat divovrag Avoelg yia wmyv Tadn tov (Mishra & Kohler, 2008). O/H
EKTIAOEDTIKOG EIVAL ITAEOV IKAVOG Kl EDENIKTOG VA EVOPXT|OTPOOEL 1€ TOV TPOIIO oL emtbopet
ta media g Texvoloylag, g Naday®yikrg KAl Tov MEPLEXOHEVOD, KAOloToVTag £Tol ToV
eaotd tov vredbovo yla To mpoypappa omovdav (0.11.). ITpoxettat, Aourdv, yia évav véo
TPOIO IPOCAYI)G TG TEXVOAOYIKI|G EYYPARIATOODVIG, KATA TOV OO0 0/1) EKIIAIOEDTIKOG
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avarrtnooet oovednTd 6eSloTTeg, IKAVOTNTEG KAl YVAOOI), SNAadr] KATL ITOAD IIEPLOCOTEPO ATIO
MV avAmnTodl) OLYKEKPIHEVOV -1] KAl KATAKEPHATIOPEVOV- OeSLOTHTO®V KAl YVOOEDV (O.11.).

Metagépovtag Ta napamndve oto MAdioo TG KAaTaokeong Kat xpriong danédav Bee-Bot,
elvat gavepo nwg dev dampaypatevOPAoTe AA®S TV KATAOKELT] KATIOI®V SAIE00V TV
OIOl®V 1] IO0TIKY) Staopd eivat 1) aobnTIK) 1) Ta oS KAt 1] EMPAVELAKT] XPI)OL) TOVG OTO
ekdotote OOAKTIKO avTikeipevo. Avtifeta, dtampayparevopacte Tov oxedlaopod Kdat Tov
«ooveldnTa emdeSlo xelplopd» OA@V eKEVOV TV MAPAYOVI®V IIOD EMOTPATEDEL KOl
XPNOLH0IIO el O EKTIAOEDTIKOG IIPLV, KATA KAl PETA T1) H18aoKalida TOV, IIPOKELIEVOL VA £XEL TO
KaAdTepo Sovatod arnoTéAeopd.

Eikoviko kal mpayuatiko Bee-Bot

e pla mpaypatikn tddn), ot emmatdevTikol Kataokevafoov dameda pe 1) xopig ) Pordeta tov
pabnTtov/IpLOV yida Vv el0ay®yr) OToV IPOYPAappatiopd péowm tov Bee-Bot alda xat yia
d10aokalia Sla@op®V YVOOTIKOV avtikelpéveov. Me tov 1010 tpodmo, ot exmaidevtikol
propobdy va oxedidoovv dagopa OAmeda OTOV NAEKTPOVIKO DIIOAOYOTI) AVAAOYd HE TO
YVOOTIKO avtikeipevo mov 0élovv va 0wddloov ki émetta va evoopatoboov oe 3D
IIPOCOOLMON) eVOg elKoViKod Bee-Bot yia tig avaykeg g exnaidevong amno anootaon. H 3D
npooopoimon napovotaletat {exmpiota oe avtd 1o oovédplo (Zitoaving & IToAdtoylov,
2021), eve dev vrodpyet xamota aAArn PiPAoypa@ikr) avagopd og Ipog 1) XPI)ol) ELKOVIKOD
Bee-Bot mapd povo epmopikég ADOELG [1e ApKETA PELOVEKTIIATA Kt OXt eAedOepa AOYIOHIKAL.

'OAa ta 6dmeda oo SnjptovpynOnkay amod epdg, PrIopody va xprotponotndody 1oco ot Sta
{wong 600 Kat otV &§ anootdoeng exaidevor). ITpoxepévon va Stevkoloviei ) &€ amootdoeng
exraidevor) ev péom mavonpiag, ta ddamedd pag evooparodnkav oe 3D mpocopoimor. v
M\OTIKY] €PAPPOY] €VOG A6 Ta eVOEIKTIKA Oevdpld, ot Habntég/tpleg Katdgepav va
poypappcatiooov dtadpopiég Tov etkovikod Bee-Bot oto ddmedo kat mapdAAnAa va eprmakooy
oe Opaoctpotteg emhvong npoPAnparev. Etot, Semepviodvtat moAég GvoxkoAieg yia v
evoopdateorn g Exnmadeotixr)g Poprotkr|g ot pabnoiaxr) Swadwaota.

Méow tov damédmv Kat evog virtual Bee-Bot, Aoutdv, pabnrteg xat padnrpieg pag tang
evog Anpotikod ZyoAeioo eiyav ) SovatotnTa va KAAAlepyr|oooY TV DIOAOYLIOTIKI| OKEWT)
KAl TOV IPOYPAPPATIONO, eve mapdMnAa avemrodav Selotnteg emilvong mpoPAnpdrov
moA\a\aotaopod péoa amd avlevilkég KAl PEAaAOTIKEG KATAOTAOELS, YVOPLOaV Kl
eCepevvnoav ta dlagopeTikd eidn povoeiav, emEAvoayv ypigpoog Kt aridvInoday Og EPOTIOELG
YVooeav péoa amo éva ddmedo mov mpooopoiale oe emtparéflo matyvidt ITilotukég
EPAPPOYEG TOV EKIALOEDTIKOV OEVAPI®Y OLYXPOVIG KAl achyxpovng €§ damootdoeng
O0aokaliag oe pabntég/tpleg epappootnkav pe emroyia kat ot Sdaxtikol otdYOL
emrevxOnkav oe peydho Pabpo. AdiCer va avagepbei mog ot pabntég/tpleg dev eiyav
XP1OOTION | OEL TTOTE TO MPAaypatiko Bee-Bot.

Bee-Bot: MN'vwoTikd avTiKeipeva kal NAIKIAKEG OUAOES

To Bee-Bot eivat éva npoypappati{opevo popmot 0amédov mov poidlet pe peAtooa Ki Exet
oxedlaotel yla madid amnod tpia et®v Kat ave. ITpoxettat yia éva ebkolo ot xprjorn Ttoo
popmoT Kt amotelel e§alpetikd epyaAelo yia TV €l0ay®yr) OTOV IPOYPAPPATIONO. Atavidet
anootaor) 15 exatoot®v oe kabe Pripa Kat propet va Ipoypappatiorel ®OTe v EKTENEOEL €DG
200 xvrjoeig ) gopd. (Bhattacharya & Brown, 2020).

H edkoAn xprjon, o matyvimdng Xapaxtrpag, 1 EAAenpn) araitnong yveoong ypaerg Kat
avayveorng kadwotovv to Bee-Bot 10aviko yia madid mpooyoAK)g Kat IP®TNG OXONKIG
nAwiag (Totyyidov, 2016). ITAr|00g epevvav €xovv peletr|oet v aglomoinor) tov Bee-Bot oto
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vnmayeyeio yua ) owdaokalia evvolov mpooavatolopoo (Bragg, Pullen & Skinner, 2010),
m Oujynon wrtopwwv (Kandlhofer, Steinbauer, Hirschmugl-Gaisch, & Eck, 2014), myv
AVayveplor ToL OVOPATog Tov nadimy, mv anapifpnon aviikeipévov xat ) ddaokalia
yveopetpkav oxnpdatev ([Tamma, 2018). To Bee-Bot éxel altomowfet kat otig mpateg tadetg
o0 Anpotikod (A’ kat B’) ywa myv ewoayeyr tov pabntov/Ipiov otg évvoleg Tov
IIPOYPARHIATIONOD KAl TV emiloon] anmAov Tomoloylkeov mpoPAnparev (@sodwpidov &
IMapovoivag, 2018), ywa 1 dibaokalia g ayyAkng yAoooag oe maidia E' Snpotikod
(Kopooidov, Meditoxov & Mmpdatttorg, 2013), alAd kot o matdid peyaivtepng nAwiag (10-
15 etv) ota IAaiold HOVOELAK®V EKIAOeLTIKOV dpaoctnprot)teV ([avvaxov, 2013). Ano ta
IAPANdve yivetal @avepd OTL TETO0L £1600¢ MpoypappaTi{opeva mayviola prnopody va
IIPoo@PEPOLY VEa meptPdilovia padnong oe éva edPog NAKIAKOV OPAd®V, avaloyd e Tovg
pabnotakotg oToxovg oL B€TeL 0/1) EKITAIOLLTIKOG KAt TIV IPOTEPT EMAPT TOV IALOIOV e TN
POHIIOTIKY). AKOpa, avadewkvoetat o Owabepatikog XApaxtpdg TV OpdaotnploT)Tav
Exnadevtikr)g Poprotikr)g, xabmg prmopoovy va adornowmboov ot Sdaokaiia diagopmv
YVoOoTK®V avtikelpévev (adtoroinon Bee-Bot oe M\wooa, Mabnpatika, leoypagia, MeAétn
neptparovrog, Téxvn). ISwaitepo evdiagépov mapovotdlet Kat 0 CLVOLACHOG THOV YVAOOTIK®OV
AVTIKEPEVOV PO aIIO TETO0D eidong dpaotnplotnte,. Evav tétoto ouvévaopo npoteivoope
og OO atIo Ta EVOEIKTIKA CEVAPLAL

YnoAoyiotikn okEwn

H Ymoloytotikr) okéyr) (Computational thinking) amoteAei BepeAiodn de§iotnta ya ) o)
OA®V TRV avOpOIOV Kt Ox1 LOVO TOV PNXAVIK®V DIOAoylot®v. O 0pog npetoetor)xOn amo
tov Papert 10 1980, eve 1) Wing tov enavégepe 1o 2006 (Papert, 1980; Wing, 2006), ota mhaiowa
palota g mpowbnong g Yrmohoytotikng okéyng (oto efng YX) oty Ipotofdbpa kat
AevtepoPabpia Exaidevon (Angeli et al., 2016, p. 49). ITpokettat yia pra Paoikn deiotta
IOV TIPOOPEPETAL Yia OAODG, AKOUN KAl Yl Td HIKPd madid, eve propet va mpootedel g
Baowr| 6elotnTa tov Kabe mAdloy, IMEPA AIIO ALTHV TG AVAYVOONG, TG YPAPHS KAl TNG
apiuntkr|g (Wing, 2006).

Ta mpoypappatifopeva popmot Oamédov tomov Logo (mx. Bee-Bot, Classic Roamer,
Constructa-Bot xat Pro-Bot), Bpiokovv 10iaitepr) eappoyr otV IPOOYOALKI] KAl TV IP®OTI)
oxoAwr) nAkia i armotehovy pua edikn) katyopia Exnadeotikr)g Popmotikrg (MiotpAr) &
Koung, 2012; Misirli & Komis, 2014). Ta ovoykekpipéva poumnot amotedoovv pia pébodo
EVOOPAT®ONG TG YZ OT0 HPOYPAppd Omovdov. Zvykekpipéva, to Bee-Bot pmopetl va
oopPdalet oty el0ay®yn ToV padntav/pev oty Y oto Anpotikod XxoAeio (Bhattacharya
& Brown, 2020).

MebBodoAoyia

Anpioupyia kat oxedtacpog danédwv

I'a m Onpovpyia xat tov oxediaopod tov darédwv, mpoteivoope ta edrg Prpara: 1)
EVTOIMOPOG eprodinv ot S10a0KaNA TOV YVOOTIK®V AVIIKEPEVOYV, 2) oxedlaopog Kat
dnplovpyia Samédov kivnong mov va vrootnpifel pa MOAAIAOTTA SPACTPLOTHTOV Kt
oevapiov kat 3) evoopdareon oe 3D mpocopoimor) yid v &5 arootdoemg eKIaidevor).

Ta damedd pag xataokevdotnkav pe T dnplovpyia evog mivaka 5x5 OLYKEKPIPEV®Y
draotaoceav (15x15 ex.) oto PowerPoint. Xta tetpdy®va too mivakda tormofetifnkav elkoveg,
ot omoteg avtAndnkav amod Oidagopeg myég. ZTr) OLVEXELD, Ol EIKOVEG eMeCePyAOTKAV KAl
tponomnou)dnkav kaboln 1) Sidpkela Tov oxedlaopod TV damnédwv. Agov ta ddmeda yia 1o
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popmot Bee-Bot PeAtiotomoumibnkay, evidyxOnkav oe 3D mpooopoimorn Omov propovy va
€xoov npooPaor) OAot ot xprjoteg Tov dadiktvov. H 3D npooopoimon dnpovpyr|Onke amnd tov
Z1ToavAr) HAta Kat epgavietat omyv MAPAaKAT® totooehida:
http:/ /users.sch.gr/sitsil/images/stories/html5/beebot.html. H dnpovpyia xat o
oxedlaopog tov damnedwv Bee-Bot amotelel pia evydpiot) kat npotondpa dadikaocia t10co
Yl TovG/ TIg EKIAOELTIKODG 000 KAl yld Tovg/Tig pabntég/tpleg mapéxovtag évav véo Ki
eval\akTiko tpomo odaokaiiag.

Mapouciaon Oamédwv Kal €VOEIKTIKWY Oevapiwy ota Oldgopd YVWOTIKA
avTIKEIPEVA

H ovvorrtiki) mapovoiaon Tov Ipotetvopevey damnédmv divetat otov mivaka 1.

ITivakag 1. Xapaktnpotikd danédmv

AATMEAA BEE-BOT
AouUva mapk Meg oto Mouoteio Alaipwyvtag tnv
lotopia
MaOnparikd, IMwooa, ypappartikr) (xkAion Mabnpatikda, Iotopia,
MOAAAIAAOLAONOG, emiADON | OLOLACTIK®V OF -1}, OPLOTIKO Texvn, ypigoy, xptipla
npoPAnpate®V péoa amod Kat adpiloto apbpo), Owaipetotntag, MKA xat
TOAMAIIAAOIAO0TIKEG exOépata, meprypa@ixkog EKTI, poper emtpamnéfion

KATAoTdoels, Kabnpepvr) AOYOG, IPOOAVATOALOPOG, matyviotoL pe KAapTeg
(1}, DIIOAOY10TIKI| OKEWN DIIONOY1OTIKI) OKEWT)

Adnedo «Aovuva mapk»

O evtomopog v eprnodiov ot didaokalia oo HOAAIAACIACHOD KAt 1] avAaAvor] Tovg,
kabodrjynoe tov oxediaopo tov damédov kivnong Bee-Bot pe titho «Mia pépa oto Aovva
napk» (ewova 1) yua tig npoteg tdetg Too AnpoTikod ZyoAeiov.

To evdekTiko oevaptlo pe avtikeipevo T 6daokalia Too TOANATIAACIAOPOD pe Tr) XPHon
Tov mpoypappati{opevov popnot damedov Bee-Bot, oxedidotnke £tot mote va mpooeAkvet To
evOua@épov al\d kat va elvat KatdM\nlo yla To vonTikod emimedo TG OLYKEKPLHEVIG
nAwtakr|g opadag oty onoia amevdovetat. Ot dSpaotnplotnteg ovyKpotOnkav énetta armo
BipAtoypagikr) emokOmnorn oXeTIKdA fe 1) S10aokalia Tov TOAAIAACIAOHOD 0T0 ANHOTIKO
2 xoAeto oe oovovaopo Kat pe T xprion g Exmmatdevtikrg Popmotikng. I'ia tr) dnpovpyia kat
tov oxedlaopod tov darmédov, ot eKoveg oL Yprotponouidnkav, aviAndnkav eite amo to
BipAio pabn tov Mabnpatikev g A’ 1ang eite ano to diadiktoo.

>Poa -7

5

Ewova 1. Aanedo noAanAaciacpoo «Mua pépa oto Aodva mapk».
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O moMam\aotaopodg ewodyetat oty dpxy Tov Anpotkod XyoAeiov Kat amotelet
onpavtiko kat OepeAdiddeg meplexopevo yla Ttoog/Tig padntég/tpieg. Zoykekprpéva, 1
nponaideia 0ddoketatr oe dvo tagelg, ot B xat omyv I" tadn yati ov padnrég/tpieg
xpetalovtatl moAd xpovo Kat e§AoKnon HEXPL VA OLYKPOTIOODV T YV®OI| OXETIKA He Td
YLVOPEVA KAl VA TI) XPIOLHOIIO0LV e evxEpela. Zoppmva pe tovg Burns, Ysseldyke, Nelson,
& Kanive xat tov Mahler (onwg avagépetat omv Allen-Lyall, 2018), 1) diadikaoia expdOnong
g mpomnaidetag gatverat va elvat apketd GOOKOA yla Ta HePLooOTePA MAOLd. XTr| YVAOT)
TOV am\eV Ipdde@Vv 1oL TOAAIAACIAoRoD PacifovTtal ol PETEIeLTd IKAVOTITEG EKTENEOT)G ITLO
ovvletov mpdlewv kat alyopiBpwv, 1 emilvon mPoPANpATOV, O UIOAOYWOHOG KATA
IIPOOEYY10T), KaOMG Kat aANeg KATAOTAOEIG OXETIKEG Pe Tig IPagelg avtég (Aepovidng, 2003
Allen-Lyall, 2018).

H expabnon) g npomnaidetag 6ev eivat pia amhr) Stadikaoia Kt amdttel apiépmor) xpovoo
KAl ovveyr) €SAoknorn, MPOKeEvoy ot pabntég/tpleg va ) paboov ald kot va 1
xpnotpomnotovv (Aepovidng, 2003). Epeovntég avagépoov g ot padntég/tpieg Srabétoov ta
£QPODLA YA VA AVIIHETRIIOODY EUIELPIKEG KATAOTAOELG epapuofoviag Tig dtaiobntikég 1)
ATLIIEG OTPATIYIKEG TG KATAPETPIONG, T1)G KATAPETPON)G O Ocadeg, TG enavalapPavopevig
poobeong, pe OKOMO Va amoktoovv vonpa ot npddetg aotég (Ter Heege, 1985; Aepovidng
2003). Tehog, Ba mpémet va avagepbei nog n Mills (2019), tovilet ota svprjpata g EPELVAS
m¢ g otav ot eknadevtikol adtomolody mpoPArjpata amd v xabnpepwvryy {or TV
a1V, EMTDYYAVETAL KATAVONOoN Tov HoAAdmAdotacpod oe peyalotepo Pabpo. Eve o
Kaufmann (2019) avagépet w¢ embBopntd OOaKTiKO 0OTOX0 TV  eKpabnon Ttov
mOA\AIAAOIAopod péod amod mPoPApatd ple HOANAIAAOIAOTIKEG KATAOTAOELS.

Adnedo «Meg oto Mouoeio»

H Bepatoloyia tov ewovikod daredov «Meg oto Movoeio» (elkova 2), Iov oxedlaoTKe yid
v adlomoinor) tov ot dStdaokalia g Maooag, eivat ta povoeia kat ta didgopa eidr) Tovg.
H emotrpn mov peletd v 10Topia To0 Povoeion, ToV pOAO TOL OTNV KOWV®VI, TG TEXVIKEG
OLVTPNONG TGOV avIKeévey, v npombnon g €peovag, aMd Kat v avdmrodn
EKTIAOELTIKOV TIPOYPAPPATOV etvat 1) povoetoloyia (Ambrose & Paine, 1993). ITépa amo 1)
ovAAovyry, 1) OlaTr)P1o1) KAt TV IAPODOLAOT IOATIOTIKOD DAIKOD, TA PODOELd DIINPETOLY KAt
évav eknadevTikd poAo oV Kowmvikr] avdmrodn. H véa povosioloyia avadesikvoetr 1o
povoeio wg éva dpopa mov edonnpetel To KOWO PEO® TOL HOANTIOROD, TG 10ToPlag KAt g
texvng. Ta povoeia dnAadr) amotedovy éva GikToo emKolvaviag Kat Staloyov yope amd v
ITOALTIOTLKI] PVI)HD).

Me Pdon v ovykekpipévny Oepatoloyia, mpoxwprioape ot oxediaon evOelKTKon
o1daxtikod ocevapiov. Ot otdoyol Tov, mépa amod TV eCoikeinon pe Paocikég apxég Tov
IIPOYPAPHATIONOL 1éo® Xpriong tov Bee-Bot, apopodv v x\ion ovolactik®y oe -1), Vv
expadnorn Tov 0pLoTIKOL KAt aoploTov dpBpov, TV AVTANOoY IAPOPOPLOV AIIo Ae{avTeg Kat
TV OLYYPAPI) OOVIOPGV MEPLYPAPIKOV KePEvaV. Ot MEPIOoOTEPOL ATIO ADTODS KANDIITOLY
T0LG OOAKTIKODG OTOYOVG TNg evotntag 13 g IAwooag B” Anpotikoo. Emiong, To S1daxtiko
oevdapto Snptovpynonke pe Baon v otpatnyiky too scaffolding (Schetz & Stremmel, 1994),
pe otadtaxda avavopevg SvokoAiag dpaotnploTTeEG KAl IPOCAPHOOHEVA Iapadetypard, je
OTOXO TA MOl VA CIIOKTIOODV ADTOVOPIA KAl VA OODVEPYAOTOLV yld THV EMiTEDSH) TOV
pabnolakev otoxev.

Ta 16 amo ta 25 TeTpay®@va MePEXOvY e1KOVEG eKOEPATOV aIId TE00EPA POVOELd, Ol OIIoieg
avtAnOnxav amd Tovg 10TOTOIIOLG TV HOLOEI®V KAl OLYKEKPpévda, to Movoeio g
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Axpomolng, to Aaoypagko xat EBvoloyikd Movoeio Maxedoviag - ®@pdxng, to Movoeio
Poowr)g Iotopiag F'ovAavopr xat myv EOvikr] ITivaxoBrxn. Ot Adyot mov emAéxOnkav ta
Hapandve ek0éparta apopodv TV obVOEoT|] TOLG HE CNEIAVTLKEG LOTOPLKEG IMEPLOOOVS (II.X.
KAaowr) emmoyr - apyaia ABrjva) moo ta nadid cuvavtovy otd pabipatd toug, alAd Kat v
OX€on He TNV TOmikn rmapddoon Kat Tov moAttiopo (Covpvag, Kapaykiolng, k.a.). Axopa,
exBéparta oneg o oxeletog evog TpikepdTona KAt PeAAOTIKA 1) DIIEPPEANIOTIKA £PYA TEXVIG
Oa tpafngoov to evdlagepov TV padbntav/ptev, MopodoTOVIAS EPMTIOELS KAl avalntroetg
Yl To avtikeipevo moo eméyovpe va odaoupe.

To 6amedo mov dnprovpyrbnke pmopel va altomowBet arrd tov/ Vv eKnadevTIKO e
OWKIAODG TPOITODG, oLVOEOVTAG LAPOPA YVMOTIKA AVTIKElpeVa pe apyég kat Sedlotnteg g
alyopBpikrig okéyng. Evlewktikd, propet va yprowponowmBet ota matowa g didaokaliag
g 1Topiag, g YA®OOdS, TOV EIKAOTIK®YV, aglorotavtag to Bee-Bot. Emiong ot exrraidevtikot
€xouv T dovatoTTa va aSlomou)oovy avthy TV 10éd, Snpovpy®VIag avtiototya ddmeda
pe exBépara/povoeia g emAoyrg Tovg (LY. povoeia Tov e§@TEPIKOD).

I,

b 7

Ewoveg 2 xat 3. Aanedo pe O¢pa to Movoeio kat damedo pe eaa r|v otop'la

Adnedo «Aaipwvrag tnv lotopia»

To damedo «Awapovrag v Iotopiar» (ewova 3), oxedidomke yla va epmhé€et toog/Tig
pabntég/Tpieg pe tov mpoypappatiopo tov Bee-Bot, kabBwg Oa épyovtat tavtoxpova oe emagr)
pe 1) pabnpartikovg ypigoog, oxetikong pe kptrpta Owatpetotntag, MKA kat EKIT kat 2)
EPWTIOELG 10TOPLAG AIO OLYKEKPLEVES evoTnTeg TOL OXoAkoD PipAiov g lotopiag, g E’
Anpotikod. Ta pabnolaxd avrtikeipeva, Aourov, ta omoia ayyiet 1o ev Aoye ddmedo,
evromiCovtar omyv E Anpotikoov. Amewkovifet évav  @Aviaotikdo XdAptn, O OIoiog
SnpovpyrOnke pe v Porideta too online epyaleiov «Inkarnate» (https://inkarnate.com/).

H évvowa tov kpuinpiev Swatpetotnrag ewoayetat oty E' Anpotikod, omyv evomra 2.11.
‘Exet mponyn et 1) enavdAnyn tov evvolov «I[ToAamidowa xat Atatpéteg» otnv evotnta 2.10,
eve akolovdet oto 2.12 ) emavanyn g Swaipeons. H évvoila tav xprmpieov Stapetotntag
etvat, Aouov, apeoa oovoede1éve) pe Ta HOANAIAAOoLA KAt TOVG SlatpETeg, TA OIoid e Tr) Oe1pd
ToVg oxeTiovTat dpeoa pe 0o Ao Tig TE0oEPTS PAOIKEG TPASELS, ADTIV TOL MOAAIAACLACHOD
KAl v aviiotpogr) tov, aot] g dwaipeong. Ot ypigot oxetifovral pe T Yevikoteprn)
EMOTNPOVIKT ITEploxT) G entAvong mpoPAnuatog ota Mabnpatikd. EmumAéov, oe emxoopiko
Babpo, éyive mpoomndbeia ovvOeong TOV MAPAIIAV® evvol®v He eptroelg lotopiag mov
oxetiCovtat pe To keparato «H Popaikr) Avtokpatopid HETAPOPPOVETAL> KAl ODYKEKPLIEVA
pe Tig evotnteg 5-8. Ot ep@TOelg yivovTal pe pop@r) emavaAnyng aA\d eviaypéveg oe éva
naryviedeg mhatoto.
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To 6dmnedo amoteleitat and otabpovg/opdonpa, amd ta omoia mepvave ot padntég kat ot
pabnTpieg kabmg anmavtody oe CLYKeKPLEVEG ep@THoels. Ot epwTrioetg divovtat pe T poper
Kaptov Kat eivat dvo kdbe popda. H mpmtr epmtnon) elvat KAmolog pabnpatikog ypigog Kat 1)
deotepn epdTNON elvatl OxeTik) pe KAMOW ammo Tig evotnteg tov oxoAwov BifAiov mov
avaeépbnkav. ZToxog elvat va ¢Tacovy otov TeAKO otabpo/ opoopo IO AVTUIPOOMIIEDEL
mv Kevotavtivovmolrn), kabog ot epwtrioelg otoplag oxetifoviar pe v mopeia too
Kovotavtivoo ano ) Peopn npog ) «Néa Popnp».

Zopgpova pe tov Vygotsky (1976), ta naidua pabaivoov otav naifoov pe toog aAAovg, otav
dnpiovpyodv kat Pedtidvoov T (VI emiKelpevy)g avartovdrg tovg, eve kabwg mailoov,
EUIAEKOVTAL IIEPLOCOTEPO OE MOABIIAOKEG H1AdIKAOIEG IOV MPEMIEL VA PEPOLV £1G IEPAS (OIIMG
avagépetatl oto Nand et al.,, 2019). Axoprn, oA ayvidia evepyoIIolony Tr) OKEWI) KAt TV
MEPLEPYELD, EVE TO AIIOTEAEOPA TOL IAlYVIO0D, ON®G eivat yia napadetypa 1 vikn, etvat
Kvntplog dvvapn Kat IPOKANOL] Yid TODG IAIKTES, MOTe Va Iaiovv omotodrote matyvidt
(Nand et al, 2019). Zra napamdve, OIEWCEPXETAl 1] KIvIOl €viOg Tov Oamédov IIov
dnplovpynbnke, péoa amod AIAVINOEl Of EPMTNOEL TIOD APOPOLY EITE YVOOELS €lte IO
ovvleteg Sradikaoieg, onwg 1 eniAvor npopAnpatev. H emilvorn npoPAnpdarev, tibetat oto
IAAiOL0 TG OLVEPYATIKAG EMADOIG TODG, KATL OTO OIoio OLPPANNEL O YEVIKOTEPOG KOVOG
OTOX0G IOV £X0LV Ot padntég/ Tpieg wg opada.

Tupnepdoparta

AVaxeaAa@TKd, OtV Iapodod ou{rTnor) oTPoyYLALS Tpamedng tednkav ta eSrg {nmpara:
a) ) exnaidevor) STEAM oe obvOeon pe TV DIIOAOYIOTIKY) OKEWT) pe Xprion too Bee-Bot, B) ta
YVOOTIKA avTikeipeva Kat ot nAikieg v pabntev/tpiev moo propet va adtorrowndet o Bee-
Bot xat y) o povtého TPACK pe v évvola tov eKIadevTikon g oxediaotr).

Apxkd, ot oo{fTnor) oo akoAovOnoe OXOAAOTKE 1) IPGTOTLIIIA T®V OAIEd®V Kt eytvay
IIPOTAOCELS Y1a TOV eUIAOLTIONO Tovs. Emmiong, ¢yive avagopd oto Blue-Bot -1 Sidgavr éxdoor
tov Bee-Bot mov npoypapparifetat acvppara péom Bluetooth- kabog kat ot dnpovpyia tng
3D npooopoiwong. Ocov agopd v 3D npocopoioon) mov oxedidotnke Kt agtomou)dnke yia
MV eVOOPAT®On TV Oamédmv mov dnpiovpynodpe, avagépdnke mog mépa amo v
IIP®TOTOILA T1)g TO0O OToV oxXedlaopo 600 Kat oty atomnoinorn, mpoxettat va eeliydet amo
tov Onuovpyo g K. ZitoavAr HMa xat pdhota pe v mpoobnxn tprodidotatov
AVTIKEIPEVDV.

I'a to mpaoto damedo mpotabnke n xprjon damedmwv pe apdpooelpég (pe TpLadeg yia v
nponaideia tov 3, pe terpadeg ywa v mnpomaideia tov 4, K.0.K) pe TpOIo mov otav Oa
rpoyapdet o Bee-Bot 6eSia va mpooeyyiletat o moAamlactaopdg Kt aplotepd 1) diaipeor)
Tov ekaotote appov. Me agoppr To tpito ddmedo «Atapwvtag v lotopia», diatonmOnke
n éa yua 1) xpnon QR code ot 001 TOV KAPTOV-EPDTIOEDV, HE OTOXO TV EVIOXLOT TG
duadpaong. Ta matdid oKavdapovtag Tov KOSIKA dIIo TO TETPAY®DVO, HIIOPovLV va odnyndodv
OtV avTioTOl(] €P®INOI), OTOLXEl0 IOV AVAPEVETAL VA KAvel T1) dtadwkaocia axopn Imio
IIPOKANTIKY| yld T Iatdid.

211 ovvexeld, £ylve ool tnon yia v eSENSn Kat ta enopeva Priparta adtoroinong toov Bee-
Bot. Metd v etoaymyr) kat dwpedav diavopur| Tov Bee-Bot ota Nnmaywyeia, vnootnpiyxnxe
n évtadn too xat oto Anpotikd Zyolelo, xabmg amotelel éva epyaleio mov propet va
adlomomfei oe ONeg TG TAlelg, avdloya pe TV EVOPXNOTP®ON TOV  HAOnolaK®V
dpaotnPoTTOV Amod ToLS/ TIg eKAOEDTIKODG oTd Stapopa SOAKTIKA avTtikeipeva. ANGOTE,
oG OlamoT®dnKe Kat amod NV MAOTIKI] &§ AIIOOTACE®SG £PAPHOYI) TOD EKITALOEDTIKOD
oevapiov tov mpwtov darredov, o evlovolaopog TOV PAbNTOV/ POV HTaV Gavepos, eve Ta
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kivntpd tovg avénpéva yia epmAokn ot padnoiakr) Stadkaota, akdpn Kat oe éva arattTko
YV®OOTIKO AVTIKEIPEVO ON®E elvat 0 TOAATIAACIAGHOG.

Emupoobeta, 1 évtadn tov Bee-Bot otv Ipwtopdabpia Exnaidevon pmopet va amoteAéoet
EVALOQA yld TV eVioxLOor Tov POAOL TOL eKITAOELTIKOD ¢ oxedtaoty. Onng avadeiyOnke
aro TV Iapovod epyaoid, 1) KATAOKEDT| SAmEdmV yid Tig avaykeg g Odaokaliag amotelet
pla evkoAn kat dnprovpyiki) Owadwkaoia, pe 1 Ponbeia dwpeav Aoylopikev. Télog, o
EVAPHOVIONOG TOV Medimv T1)g Texvoloylag, ¢ Iaday®yikrg KAt ToL MEPLEYOREVOD A0
TOV/ TV EKITAOELTIKO Y1 T SIAPOPP®OT TOL EKIIAOEDTIKOD DAIKOD, EVIOXDEL TOV SOVAPIKO
POAO TOD EKTIAOEVLTIKOD MG OXedLAOTY), ATIO ATAO «KATAVAAN@TI)» TG TeEXVOAOYiag.

21 S1kn) pag oTpatnyiki) yid v evooudtoon g Exnaidevtikng Popmotikrg oe 0OAa ta
yvootikd avrtikeipeva g IlpetoBddpiag Exmaidevorng xevipikd onpeto amotelel 1)
adonoinorn) puag evéiktng 3D mpooopoimong oo popmnot damédov Bee-Bot. H evyépeia kat 1)
dvvatotta alAayng Kt enavaypnotponoinong damédav dlevKOADVEL TV EVO@PIAT®OI 08
dagopa yvwotika avrtikelpeva Otvoviag otovg/otig exmatdevtikodg T dvvatotnta
adlomoinong 1000 OTlg Betikég 000 kat ot avbpemotikég emotpes. Méow g
OLYKEKPPEVTG IIPOOOHOIMONG KAADPONKAV avAyKeg IIOL IPOEKDYAV AOY® T1)g IAvOnpiag yia
ovbyypovn) Kt aobyxpovr €§ amootdoeng ekmaidevor. Emiong 1 mpoofaon oty 3D
IIPOCOPOIMOT) OAEG TIG NPEPEG KAl ®PES, PITOPel va ovPPBdAet 0To Va Serepaotovy eprmodia 0Ing
10 avinpévo KOOoTog Tov Ipaypatikod Bee-Bot.
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