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A&L0mOLOVTOG TO U eTavOpOuEva wrTaueva oyqpato (drones)et
OLOUOKOALN. ATTOTEAEGRATA O7TO TIAOTIKN EQAPNOYT 6€ PoONTES
™m¢ E' dnpotikod

Anpizpiog Ianaddxnc®, Eppavouni ®okidnc’,
Bootkeia Kovptn-Kaloviin®, Mapia Adppa®

* Mavemotuo Aryoiov, Houdaymywd Tpnpa Anpotikhg Exnaidsvong

Iepilnyn

KOOGS THG TopodoOS EPYaciog, N Omoio. amoTeEAEl pio. TPOEPELVA, OTO TAQUICLO UIOG EVPOTEPHS EPEVVNTIKIG
npoordbeiag, eivai vo, diepevviael T cOUfoAT} TV un ETOVIPWUEVOY ITTduevav oynudtwy (drones)sty feitiwon
TV ETOOOEQV TV UadnTdv oto ualnua e Ioooas kou twv Mobnuotikov e E’ taéng tov onuotikod
ayoleiov. o ™ dielaywyn e Epevvag ayedidaTnkay Kot VAOTOONKAY 000 EKTOUIOEVTIKES TOPEUPAOEIS a€ DO
OUGOES LOONTOY, TEPOUOTIK Kol EAEYY0D Ko ovvolikd couueteiyav 40 ualntés. H mopéufoon viomoinke oe
onuotiké ayoieio g Pédov tov Oktadfpio tov 2016.476 to amotedéauara e Epevvag mpokdmIel, 0Tl o1 HadnTéS
NG TEIPOUATIKNG OUGOOS TETOXOIVOLY DYRAOTEPES PabUOAOYIES Kal 1 SIOTHPNGILOTHTO. TWV YVDOEDY TOVS vl
ueyalvtepn dtav ypnoworolobvror dronesero mlaioio e didackalios Twv MalOnuotikdy, coyKpITIKG e TOOG
HOONTES IOV J10GOKOVTOL e TO GOUPATIKG TPOTO, YWPIS, OUWS, Va. 1oyDEL TO (010 Ko yia. To uaOnuo e IAdooag.
Emizpdobera, mpokbmret n diopdppwaon Oetikdv otdoewv kot aviiliyewy twv ualntdy omévavt ota drones.

Abstract

The study presents the results of a pilot projeticiv examined the learning outcomes when using oneth
flying vehicles (drones) for teaching fifth-gradenpary school students units from Language and Mathtics.
For that matter, two teaching interventions werarpled and carried out in two groups of studentg control

and one experimental. A total of 40 students pidied to the study, coming from a primary schadRhodes,
Greece. The interventions were carried out durirggd®er 2016. The results verified that, for Mathéog the
students of the experimental group achieved bettarlts, compared to the control group and theansability

of their knowledge was also greater. However, thé not hold true for the language lessons. In &ddi the
formation of positive attitudes and perceptionstoflents toward drones were noted.

© 2017,A. Ianaddakng, E. dokiong, B. Kovptn-Kaloviin, M. Adppa
Adeia CC-BY-SA 4.0

Aééarg-khedra: MAdooa, Mabnuoatikd, podntég SnUoTIKOD, [N ETAVIPOUEVA ITTAUEVO OYTLOTA
Keywords: drones, language lessons, mathematics, primarykshalents

Ewayoyn

H teyvoloyio eivar dppnkto ovvdedepévn pe kébe mroyny g avOpdmvng dpactmpuomras. Ot
KovoTtopieg G dayéovtal 6e OAO TO QAU TNG OvOPOTIVIG dpacTNPOTNTOS KAl PUOIKE GTHV
exmaidevon. LVvenmg, 1 extaidevon emPdaiieton va evappovifeton pe tig eEeMEELS, TEXVOAOYIKEG Kot
un, kot va Tpocaprdolel avaroyo to mEPEXOneVO G, Yo avtd 1o mpiopa, emPAlAeTon emiong n
HEAETN ToV VEOV dedopévarv kot 1 ovadoyn extandevtiky aglomoinom tovg. Ta tehevtaia ypovia £xet
£pBel 610 TPOOKAVIO &va KAvoUPlo TeYVOLOYIKO mpoidv To omoio amokaAeitor gvpéwg drone.
[Ipékerton yw pion wrtdpevn pnyovi| xopic xewptom) kot YU avtd tov Ady0o GAA®OTE M €mionun

YnrebOuvog enikovoviag: dquiprog Mamaddxng, Anpokpotiog 1, 85132P6doc, premnt15030@aegean.gr
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Agonowwvtag ta drones ot Sidaokahia 19

ovopacia Tov givor "un eravdpopévo urtdpevo oynua’. To droneswg 1déa dev eivan katt véo, ahhd 1
poluc mopaymyn kot 1 01d061 TOVG GTO EVPV KOWO GULVTEAEITOL OTIG MEPEG MOC. Apyucd, elyav
KaBopd GTPATIWTIKY ¥P1|oT, AAAL TAEOV XPNGUYLOTOIOVVTOL KOL Y10, EPTVIKOVG GKOTOVC.

[evikdtepa, M eMOTNUOVIKA pEAET) TV duvatotHtov Tov dronesce d14Qopeg TTLYES TNG
avOpdTIYMG  SpaoTnpoTToG TUPOoLoLalel iTEPO  EVOLPEPOV, EPOGOV TPOKEWTAL Y VEO
Teyvoroykd epyaieio. ‘Etol, Bempnonke otL £yl onpavtikn adio n pedétn g cvpPfoing tovg otnv
EKTTOIOEVOTN KAl GUYKEKPHEVA 1 HEAETN NG duvatdmTog a&lomoincng Tovg 6To dNUOTIKO GYOAElD.
Avalntovrag oxetikd vAKO 6to Awdiktvo givor duvatd vo Ppebodv apkeTEG 106€G Yo 0L TETOLOL
gidovg a&lomoinom, ywpig, OU®S, TNV OTOLTOOUEVT] EMGTNUOVIKY TEKUNpionon. Mdiota, omd v
exteTopévn Pipaoypagikn avalntnon dwmetddnke n Vmapén eEPETIKA TEPLOPIGUEVOD aplOpoD
GYETIKOV EPEVVAV. LVVETMDG, 1 EPYACIH ATOTELESE Eval eEAIPETIKG amonTnTKd gyXeipnua, EpOGOV dev
UTopovce va oTnpydel 6TIS 10€€G KOl 6T TOPIGHATO TPOTYOVUEVOV EPEVVITIKOV TPOCTUOEIDV. AT
™V GAAN Opmg TAELPA, TO EYYEipNIO KpiBNKE amapaitTo AOY® TOV aveEEPEVVITOV TPOOTTIKMV TOL
TPOKVITOVY OO TN GLYKEKPIUEVT] TEYVOAOYIOL.

Xt Bhon tov dcmv mpoavaeéptnkay yivetoar aviinmtd otL 1 diepevvnon G GLVUBOANG TV
dronesot PeAtioon twv podnciokdv emddoemv twv pobntdv anoktd Wwitepo evioeépov. Avtdg
glvol kot 0 6T0YX0G TG Tapovoag epyaciag. [To cuykekpiéva, péca 6to TpoavapepHEév TAaico N
TOpoVoO Epyacia ENLYEPEL Vo SMIGTMOEL KATE TGO 1 EVOUATOON TG TeXVOLoYing Tov dronesst
ddackaiio Tov padnpatog ™ MNoooag kot Tov Mabnpotikdv e E” tééng tov dnpotikod pmopei
vo. amo@épel OETIKG OmMOTEAECUATO MG TPOG TNV KOTAKTNGON GUYKEKPYEVOV  ETSOKOUEVOV
pabnookdv otdyov, oAAL Kot KOTé TOGO 1 GUYKEKPLUEVT] TEXVOAOYia KvnTomolel Toug pabntég oe
T£7010 Pabpd GOTE N GTACT TOVG MG TPOG TO GLYKEKPLUEVO epyakeio va eivar Betwkr|, péca omd Tov
oxedcpd, v epappoyn Kot Ty a&loldynon g ekmadevTtikig mapéppoong vrootpidpevng and
drones.H pebodoroyia opydvmong kot To. 0LoTEAEGHOTO OVTOV TV Tapeufdoemy, kabbhg eriong 1
onuacio Tovg, Tapovctdlovtot Kot avaldoval 6TiG EVOTNTEG TOV HKOAOVOOUV.

Ta dronesoetyv ekmaidsvon

H évtaén tov dronesomv gknaidevon Ppicketal og £va eapeTikd TpdOYO 6Tdd10. Avtd umopei va
vrootpydel and To yeyovdg ott, mapd v ektetapévn PAoypoaikn ETGKOTNGCT, EVIOTIGTIKE TOAD
LpdS aplipog apbpmv oV AVAPEPOVTUL GE CVTEH, TOV GTNV TAEOYNEIC TOVG AVTILETOTILOVY TO OENa
OewpnTiKd, yopis vo otnpilovior g epguvnTikd dedopéva. Ia mapddetypa, o dpdpo yuo, Ty avdTaTy
ekmaidevon avagépetar 6t o, dronesbo propovoav va aomombodv 610 TAiclo G ddacKaAiog
g poprotikig (Krajnik, Vonasek, FiSer, & Faigl, 201D dAho Gpbpo, mov apopd kot Tdit 6TV
avoTatn ekmoidevon, depguviOniav ot TOavEg ypMoels Tovg ot [ewypagio Kot 6TIG KOWMVIKEG
EMOTNHIES, VD TapdAAnia, eetdotniay Ta O Kot vopkd Oépata mov EEPVEL GTO TPOSKNVIO 1
xpNon g mapomdve texvoroyiog (Birtchnell & Gibson, 2015 Mo tapddetypa, emonudvonke 6Tt ta
drones axpifdg emedf| emurpémovv T cvAiloyn dedopévev omd TAeovekTikd ompeio kol amd
ATOGTAGT), LTOPOVV Vo aE0TOmMO0VV Y10 TV ETLTNPNOT TEPLOXDOV Kal TG aypiog {ong. Onme, pe myv
O gukohian pmopodv va aflomomBoldv yuwr TV emanpnon kKot cvAroyn dedopévaov  amnd
cvykevipopéva TANon avipdrov (crowd analysisgv ayvoia tov atépov, gysipoviag étot cofapd
NOWKA KoL vopukd TpoPAnpata.

Ye perétn twv Carnahan, Crowley, Hummedbu Sheehy (2016)yiveton ektetapévn avagopd
ot dvvatdtta agonoinong twv dronesctig dvo mphreg Paduideg g exmaidevong. Zvykekpipéva,
vrootpiletar, 6TL o1 pobnTég amd To ynmoyoyeio, KOAag, pmopovv vo eEacknboldv pe avtd otV
amoKTNoN KWWNTIKGOV Oe&lottmv Kot OeE10TTOV  TPOGAVATOMGHOD. XT0 OMUOTIKO Hmopel vo
¥PNOOTOM 00OV 1o vor S1dayTovv EVvoleg, OTmg 1 ToOTNTA, 1 AAANAETIOPACT] TOV SLVVAE®DV, KUODS
kot ot yovieg. Ot pobntég yopvaciov propovv va ta agomomoovv ot [emypaeia, pabaivovtag, yo
TopAdeypa, yu T Lop@oioyio Tov £ddpovg. Xtn Puckn pmopovv va aélorombodv yuo ) SeEoywyn
TOPATNPHCEDV. LTO ADKELD, Ol HOONTEG PITOPOLV VO KAVOLV TOPATIPNGELG S0KPIVOVTOG TO GUTIO Kot
TO0 amoTEAECMO, KOTOaAfyovtag oe ovunepdopota. EmumAdéov, 1o drones eivar dvvatd va
xPNoonomBovy yio TV vAonoinon Projects,otn unxovik, 6To PodNUATIKE Kal, YEVIKA, 0TS OETIKEG
EMOTALES. LNUOVTIKG oToygin mov emonpaivel To Tapamdve apbpo givar 6tL 1 xpfion Tov drones
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mOavds va cupfaAst oty e&otopikevon ™G HABNGNG, TNV CVTEVEPYEWD TOV HaBNTOVY, OTL 1| ¥PIoT
TOVG, AOY® TOL TUYVIOSGOVG XAPAKTPA TOVG, dNpovpyel KivijTpa Yoo pabnon kot Tt evBappivet
GUULETOYN TOV HOONTOV PE EVa. LOVOSTIKO TPOTO.

Y pio GAAN mepintmon, enyepndnke ddackorio oto pabnpo s Fewypapiog a&lotoidvrag
drones (Smith, Sefton, & Chaffer, 201Bppueteiyav pobntég nhciog 9 etdv, ol omoiot KA KAV vau
avartoéouv  Tig Oe&10TNTEG TOVG, GLAAEYovtog Oedopéva kor Kavovtog mapatnphioes. [l
GUYKEKPUEVA, EYIVE EGTIOGT OTIS SLPOPEG HETAED MKPNG Kot peydAng kAipokag, otov Kabopiopd g
amoOoTACNG LE TN Pondeln mTOYPAPIOV Kot XAPTN, 6TOV VTOAOYIOUO S0GTAGEMY Kol 6TV EKTiUMoN
™G dpag mov AMeONKav ot potoypapics. Ta anoteléopata g Epevvag £del&av OTL | TAEOYNPio TOV
pobntodv Bedpnoe 6tL Pondndnke oty KaTavonon tov mapandve svvoldv. H pelétn amodider to
amoTELEG O 6TO OTL OL KApepes mov eépouvv to. droneskat 1 eevdepia Tov 0EcEmV TOV PTOPOHY VO
TAPOLV KOTG TN SLpKELD TNG TTNONG, dNOVPYEL £val HOVAIIKO OTOTEAEGHO POTOYPUPIKAOV AYEDV
N/xar Pvreockonnoemy.

O Carnahan, Zieger & Crowley (201@poteivouv éva poviédo évtaéng towv dronesotnv
eKTdEVTIKY TPAEN, 7oL amevfOveETOL TNV MAKLK) opdda Tov pobntdv dnuotwkov, to SOAR
(safety, operation, active learning, and reseamsféicia, xepiopdc, evepyntiki pabnon, kot
épevva). O Kk@Be €vog amd TOovg TaPATAvVeD TECGEPl; GEOVEG €0TIALEL KoL GE v SL0QOPETIKO
KOPAKTNPOTIKO oV B Tpémet va. iémel v Evtaén tovg ot dwackario. O mTpdTog dEovag apopd
0époto aopareiog kot vopkd Oépata, o devtepog BEpaTa XEPIoNOD, 0 TPiTOg apopd ot ddackaiio
KO 0 TETAPTOG GTNV EPEVLVE TOV YIVETOL GTO GUYKEKPIUEVO OVTIKEIHEVO GYETIKA HE TNV EKTOUOEVTIKT
Tovg a&lomoino.

Ye apbpo otov wrotoro Edudemic (http://www.edudemic.contpoteivovtar ekmoudenTikég
xpnoeig Twv dronesuéco otn oyoAkn Tén, aAAd, Kot TaAL, amovctdlel | VIOCTHPIEN HE EPELVNTIKG
dedopéva (Levy, 2015).Emonpaiveton 6t to dronespmopoiv va aélomomfovv oe pia oepd amd
SdaKTIKG avTikeipeva, EpOoov avaldfouv ot pHaONTES VoL KATAGKEVAGOVY OIKA TOVG. ZVYKEKPIUEVA,
KoTtd TN OWPKEW TNG KOTAOKEVNG TOLG MTOPOLV Vo d1doyTodV £VVOIEG TNG POUTOTIKNG, TMV
ROONUATIKOV, TOV NAEKTPIGHOY, THG XMueiag, dnmg eniong Tpoypappaticpd Kot Wiaitepeg de&10tnTeg
LEC® TNG TPAKTIKNG EUmelpiag otV Katackevn. [TEpav ¢ Katackevng, propovv va a&onomody yu
v epPddovvon oe NOud BEpata mov aPopodV TNV TEXVOLOYIN, 0TA KUAMTEYVIKG pobnpoto, aAAd Kot
oe GAAeG KoTOOTAGES, OTOV dev €ival TG0 €vtovo T0 otoyeio ¢ ddaktikng aélomoinong. Ot
TOPATAV® TPOTEWVOLEVES SOAKTIKEG OEIOTOUGEL CUUTITTOVY, GE YEVIKEG YPOUUES, UE OVTIOTOL(O
apBpo otov exmadevtikd ototoro EducationHQ Australia (http://au.educationhg.coifvukovic,
2016). Eziong, n Wolpert-Gawron (2015p¢ évo evdiapépov Gpbpo g, mopovctdlel SidaKTikég
a&lomomoelg twv drones,ot onoigg, otn cvvipwrtik TAgoyneio tovg, Pacifovtor ot xpfon g
Kapepag mov dwbétovy. Kdamoteg amd 1 10éeg mov Egywpilovv, eivon m aglomoinon tovg yoo
ddackaAiio Tov duvipewy tov 10 kot 1 Kotovonen Tov LoKpOKOGHOL Kol Tov pkpokoopov. Télog,
oe Gpbpo ot oehido. School Governance (http://www.schoolgovernanceanft (Tran, 2016)
avaeépetal 6tL 1 alonoinon Tov dronesotny ekmadevtikn Tpdén uropei va apopd otnv ekuadnon
™G TEYVIG TG PWTOYPOeing Kot AMyenv Bivteo, dnwg, eniong, kot ot duvatdnta ddackaiiog g
TPLYOVOUETPIOG.

Yvvoyilovtag Tig €pevveg, emMOTNHOVIKG Gpbpa Kot Ttomobethoelg oto Awndiktvo, eival
Sduvatdv va e€aybodv kamow ypioya cvprepdcpata. Paivetor 4Tt GAeg oL amTOYELS GLYKAIVOLY GTO
ot Ta. dronesumopovv va a&loromBodv oty ekmaidevon o Tpelg KOpovg GEoves: (o) otn pabnon
7OV GYETICETAL [LE YVOOTIKG AVTIKEIHEVD TOV BETIKOVY EMOTNUOV HECH TNG KoTaoKeLHg evdg drone, f)
ot padnon péow Tov Yepiopov evdg drone mov oyetifetorl Kot TIAL YVOOTIKG OVTIKEIHEVO TOV
OeTIKOV EMOTNUOV, AAAG Kot TaL KoAATEXVIKG padfpota kot (Y) ot diepedvnon Beopntikdv Oepdtov
nov oyetilovton pe Ta dronesdmmg, vopodesio, NOwd Oéparta, Oépata Wiwtuchg Long, aodleng K.6.
Inpavtiky Smictoon eivat, exiong, 0Tt eviomileTal 0mOGTACT) AVAIESH GTO T PTopel va yivet, Kot
OTO TL TPOYUOTIKG £)EL Yivel og epguviTikd eninedo. Emopévamg, eivar epoavég o epeuvnticd Kevo mov
vdpyel oty a&oroinon tov dronesst didakTikn Tpdén.
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X Komog, epevvnTikég vToOicelg TG epyaciog Kat péfodog

Boowkdg okomdg tng mapovoog epyociag eivar va diepsvvicel T ovpfoAn twv drones otnv

KOTAKTNON TOV LOONCOKOV 6TOY®V Kot 6T Pedtinon tov emddcemv Tov padntdv 6to padnpo mg

dooag kot tov Mabnpotikov g E tdéng tov dnpotikod oyoreiov. Ewdwdtepa, n epyacio

AMOCKOTEL VO SIEPEVVAGEL TNV ATOTEAEGUOTIKOTITO TG £QAPUOYNG Tovg: (o) otn Pertiovon tov

emdooewv TV patntdv, (B) ot dwnpnowdtnte 1@V yvdoedv tovg kol (y) otn dopdpewon

OeTIKOV OTACEMV KoL AVTIMWEDY TOV HOONTOV avoQopikd e TV a&lomoinct Tovg 6To TAAIGLo NG

dwdackariog tovc. ‘Etot, ot epguvntikég vToBEselg mov SwTvTOVovVTaL Eivat:

= Y1: O pabntég mov ypnoiponotody dronesiyovy kaldtepeg emBOGELG 6 OYE0T HE TOVG HabNTég
OV H13ACKOVTOL PE TO CLUPATIKO TPOTO.

" Y2: H Siutnpnopdmta tov yvhoeonv tov podntdv mov ypnoiponoovy dronessivat peyadotepn
og 6Y£0M Le ToVg HaNTég oL d164cKOVTaL LE TO GVUPATIKO TPOTO.

= Y3: Ot pabntég Supoppdvouy OeTikég GTAGELS KOl OVTIAMWELS avapopikd e v a&lomoinon
dronessto mlaicto g ddackariog Tovg.

Mo ™ Swéayoyn g épevvag ypnowomombnke m péBodog mepdpatog mediov pe
ekmadevTiki) mopépPoocn mov devepynonke oe 600 opddeg, mewpapatikn kot eréyyov. To mAoTIKG
apdypapo viomomdnke oe dMUOTIKO oyoreio g mOrewsg Podov, tov Oktdfpro tov 2016 Ko
ovppeteiyav ovvolkd 40 podntéc me E” taéne. Ta 115 avdykeg g £pevvog to deiypa ywpiotnke o€
300 OUAdES, TNV TEWPAUATIKN Opddo 6TV omoio cuppeTeiyov ot pabntég Tov ypnoponoincay drones
o711 SWBACKAAIN TOVG Kol TV OpAde EAEYXOV, GTNV OTOi0. GLUUUETELYAV Ol LoONTEG TOL S1ddyONKAY pE
ocvpPorticd tpémo. Ipwv amd v mpoypatomoinon tov mopepfaoemy evnpep®@ONKay ot yoveis Tmv
HaONTOV Yoo TOvg GKOTOVG TG £PEVVOG Kot Yo TS dtdikacies kot {nthonke 1 cuykotdBeon Tovg Yo
TN GUUHETOYN TV TodLdV Tovs. Emiong, evnuepdnkav o1 ekmradevtikoi, and Tovg omoiovg (ntmnke
vo. umv 010a&ovy TG evOTNTEG MOV TEPIAAUPOVE TO TAOTIKO TPOYPOUL, NE KAvEVAY GAlov TpdTO
népav and avtdv Tov Tpofremdtay yio TV kabe opdda. Mdiota, av kot o dronesmtov eTiEyTnKay
dev amartovoav eedikevpéveg deE10TNTES YEPIGUOD, O EKTAOEVTIKOG TOV TPUYHATOTOMNOE TIS
Sdaockakicg pe drones, efacknbnke ot Asttovpyio kot otov yePpd tovs. Télog, aliler va
onuewdel 4t or pabnTéG ™G opddag mov Bo ypnoyorolovoe Ta dronesdev e€acknOnkav ot xphon
TOVG TPW amd TNV Evapén Tov SWBUKTIKOV Tapepdcemy.

EpeovnTikog 6ye010.610G Kol VAOTTOIN 61 TG EPEVVOG

Onwg MM avapépbnke, Pactkdg okomds TG Topodoag epyaciag HTav 1 dS1epedvnon TV padncloKdv
AMOTEAECUATOV TOL emTLYYGvovTanl pe TN ypron drones,sotialovtag oe podntég tov dnpotikod
oyoieiov. [N va emrevybel avtd, vAOTOMONKE £va TIAOTIKO TPOYPApLLY, O GXESOGHOS TOV OTOiov
nephappove cvykekpyéva Prpata, pe To Tpdto va givar 1 mpopundsion dronesIlpémet vo onpetmoei
OTL 6TO EUTOPLO VTIAPYEL POl APKETE PLEYAAN TOWKIAIL TOVG, HE SLUPOPETIKEG OVVUTATNTEG, Ol TIHEG TOVG
dg, KupaivovTol amd PePIKES OEKABES £MG UPKETEG YIAMADEG EVPD. ZVVETMDG, NTOV OPKETE GNUUVTIKO VoL
0PIGTOVV KPITNPLOL ETAOYNG, LLE TO KOGTOG VO UTOTEAEL TO TPDTO, dedopévov OTL B Tav amapaitnTn N
npoundeio. apketdv drones.’Eva devtepo kpuipo frav ta drones va dwbétovv khpepa pe
dvuvardtnta Ayng eidvov kat Bivieo VYNANG gvkpivelag. Avto yuuti OTmg PAVNKE Ao TPONYOoOIEVY
evomnta, N AMyn eotoypapidv Kot Pivieo amotedel Pacikd otoyeio TV TOUVOV EKTAOEVTIKOV
xpNoedv tovg. H duvatdmta ypniong oe avorytovg aAld Kot KAEGTOVG YDPOVG ATOTEAECE TO TPITO
KPP0, KATL TOL anéKAEISE To peydAov peyéboug -odra ko eEonpeticd axpid- dronesH acedieio
TOV XPNOTOV, TOV HAONTOV €V TPOKEWEV®, BemPNONKE OMUAVTIKOG TAPAYOVTAG, £QPOGOV LTAPYEL
Kivduvog Tpovpatiopod gdv ov Ehkeg dev mepifddlovian omd mpootatevtikd mAEypa. H gvkoAin
¥eplopod tov droneshitay 1o endpevo kpunplo. AlmotdOnke Tt To TEPIGGOTEPA YEPICTHPLO. TOV
dronesnpoc@épovy ) duvatdtnto evorrayng peta&d dVo dupopetikdv pubpicemv Aettovpyiog: piog
YL apYAPIOVG Kot oG Yo Tpox®pNUEVOLS, petafdAlovtag To Padud svacdnciog kot avtamdkpiong
GTOVG YEPIGHOVG ToL Xp1ioTn. H avtovopia mtiong ey to tedevtaio KpLthiplo. Alomotdonke 4Tt o
gloayeyuod emumédov drones,avtd dniadh mov mpoopilovial yio xpHoT amd EPAGITEXVES, £XOVV
TEPLOPIGHEVT] avTovopio (mepimov 10 Aemtd), evéd avtd mov TPoopilovial yuo ETAyYEAUATIKY YpIoN
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£YOVV GOQAOG PeYOAVTEPT ALTOVONia, OALG Kot eEapeTicd VYNAO KOGTOG. MeTd amd GYETIKN £pgvva
ayopdg, mpaypatonombnke tehkd N mpoundea 5 dronessicoywykoy emmédov, aAAG pe Kapepeg
VYNNG evkpivelog, pe k6otog mepimov 100gvpd to Kabéva.

H omovoio Pproypaeiog kot epeuviv oyetikd pe v éviaén tov dronesstny eKmodenTiKy
TPAEN, OmMOTELEGE OQQOPUN YL TNV ETOUEVI] QACT] TOL TPOYPAUUATOS, TOL HTAV O OPIGHOS TOL
Bempntikod TAociov éviagng Tovg ot dWacKoric, TOV PACIGTNKE GTIS GUYYPOVES UTOWELS YO TN
paonomn. Zvykekpluéva, ®G CNUOVTIKOTEPO oTolKEio Tov mAociov Oempnnke M Puwpaticr Kot
EVEPYNTIKN HAONON, OnmG SoTVIOONKE AId TOVG EKTPOCHOTOLS TOV KovoTpovktifiopov (Bruner,
1966; Gagne, 1970; Piaget, 1972; Vygotsky, 1980)0eHpio avti vrootpiler 611 o1 pobnrég
Kotackevalovv I yvdeon pe Paon tov Tt yvepilovv 10N Kot TG GLVIEGELS Tov dNpovpyodv peta&hd
VE®V KOl TOALOV TANPOPOPLOV, e onpavtikdtato poro va ailel 1 evepydg cuppetoy Tov pabnt
oty 0An dwdwacio (Ertmer & Newby, 2013)Zopeova pe t Bgopio tov Cummins (2005)w to
€0pog TAUGLOKNG 6TNPIENG Kat TO Pabpd EUTAOKNG OTIG YVOOTIKEG dPAGTNPLOTNTEG GTN) GYOAKTH TAEN,
o Pondnpata TPog Tovg padnTég mpémel vo cuvdvalovtal pe TN VONTIKG amoutnTiky padnon. H
Bempio avT avadekvoel v aviykn evioyvong tov mepifdArovtog pabnong pe Bondniuata, moLv
pmopel va givar ko texvoroykd péoo (Kazoullis & Vlachos, 2014)5nwg ot cuykekpuévn
nepintoon to dronesga onoio dwdpapatiCovy KaBoPIoTIKO POAO CLVTEADVTAG GTIV TPOYULOTOTOINCT|
ATOLTNTIKOV  dpaotplotTtov ond Tovg pobntés. Téhog, éva onupoviikd otoyeio to omoio
avadewvoetat pe to dronesidym tov moryviddovg yapaktipo tovg (Carnahan, Crowley, Hummel, &
Sheehy, 2016yivar | maryviddng padnomn, n oroia cvpPariel otny enitevén KOAHTEPOV pHadNGIUKDOV
amotereopdrov (Pokidng, 2017; Prensky, 2001; Wood & Bennett, 2001).

H endpevn @don frav 1 emhoyn TV S0aKTIKOV avTiiKewévoy. ATogoacictnke Ta. dronesva,
ypnooromOodv yuo ) dwdackaric evotitov ard ™ [Adooa kot To Mabnpotikd. EEgdikevovtag to
nopandve Beopntikd mhaiclo, 1 ddackoric g [docag Ba Paciidtav: (o) otig apyés g
EMKOWVOVINKNG Tpoctyylong ya T YAdooo (Hymes 1972; Halliday 1973néiia, 2015),c0ppnva
HEe TNV omoio. M avATTLEN NG YAWOGIKNG IKOVOTNTOG EMTVYYAVETOL HEGO Omd  TPOYHOTIKEG
gmKoVoOVINKES kataotdoelg kot (B) otn Osmpio g keyevokevpikig didackariog oty onoio 1
ddackario AEEIMOYIKOV KAl YPOUUATIKOV GUIVOUEV®V TpaypaTomoteitan péoa and v enetepyacio
avbevtikdv keypévov (Beaugrande & Dressler, 1984 potovin, 2001).Ta otddi Sidackulriog mov
mpoteivovTal e PAOT TNV KEWEVOKEVTPIKY O100CKOUAIL EIVOLL TO TPOOVAYVOGTIKS, TO OVOLYVOGTIKO, TO
UETAVOYVOOTIKO, TO TPOGLYYPUPIKO, TO GLYYPAPKO Kot TO HeTacvyypagikd (Mitong, 2004).

Avalntovrag evotreg Tov pobnpotog g MAdoocag mov mpospépoviay y v a&lonoinoen
twv drones,mg mo katdAAnAn Bewphionke pia g E taéng mov mepihapPaver v meptypapr| evog
Tomov, TN YPNON TOV TOPOVIIKAOV YPOVOV, TMOV TOTIKOV EMPPNUATOV Kol TOV ETOETOV 6TO
GUYKEKPEVO KEWWEVIKO €1d0g. Tuvendg, 1 a&lomoinon towv dronesdo ywdtav 6To Tpocvyypoptko
670010, KOTG T0 0oio Ot pobnTég Ba Kalovvtay va kdvouv ANyn eovev Kot Bivieo Tov oyoreiov
Tovg, o omoiot 6T ouvvéxew Oa mpoPdiloviov oty TAEN Kol ot pabntég Bo Tpoywpovoay GTNV
Topay®yn YparTod Adyou pe Oépa v mEptypaen Tov oyoieiov tovg. Emopéveme, petald dilov, ba
g€etalotav to katd méoo or AMjyelg PBivieo kar potoypagidv pe to. dronesba Bonbovoav otnv
GUYYPAPT KAADTEPOV TEPTYPUPDV, TPOGPEPOVTAG TEPIGGOTEPA KOl TPMOTOYVOPO, OTTIKG epedicparta.
[Mpogavmg, M Pwvreockdmnon kot 1 ARYN eoToypapudv Bo mpaypotoroovtay ektds taéng. ‘Etot,
anopacioTnke ot pabntég va ypnoyoromoovy ot idot to dronesyw mticeg o omoieg dev Ha
amotovcov VYNAES de&otTeg Yeptopol. AvtifeTa, TIG OTULTNTIKEG TTNOELS GE EMITEDO YEPIGHOV, Y10l
TOPAdELY IO GE PEYAAO VYOG, B0l TIG TPALYLOTOTOOVGE O EKTAULOEVTIKOG.

['a tov opopd tov mhaisiov ddackariog towv Mabnuatikdv a&omomnkav ot apxEs g
AVOKOALTTIKNG  mpooéyylong Y. o Moafnuatikd  (Todpaong, 1999), addd, wvping, g
EMOKOSOUNTIKNG TPOGEYYIoNG, OTMG TG Tapovstdlovv ot Pikinmov kor Xpiotov (2004),6tnv omoia
a&loToovVTOL 01 VIAPYOVGEG YVMOTIKEG GOHES TMV HOONTOV Kol OKOSOUEITAL 1) VEX YVAOGT 0O TOVG
idovg. Me awtd tov Tpémo M pdbnomn yiveton pua evepyn dwdikacio 6Tov To ATOHO OuKodOopEl T
yvéhon péca amd TV Topatipnon, Ty epunveia kot v eEepedvnon (Cooper, 1993)Xopupmva pe
tovg Warschauekat Healey (1998)5 evoopdtmon g texvoroyikd vrofonfoduevng didackoriog
Bonbder tovg pabntég va pobaivouv ce avbeviikég kol ovowoTkég katactdoews. ‘Etot, yuo v
KatdpTion Tov dwackaidy aslonombnke To povtéro emokodountikig dwdackariog tov Driver kot
Oldham (1986),mov amotekeiton omd TIG PAGES TOV TPOCUVUTOAGHOV, TNG AVASEENG WBEOV TmV
pobnTdv, g avadounong Tov Wedv, TG EPUPUOYNG O VEEG KATUGTAGELS Kl TNG OVUOKOTNONG.
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Egpdoov giye Non emheyei ot Ndoca evotta amd v E” dnpotuco, avalnmibnkav evotnteg ota
Mobnpotwkd and v id taén. Eréyxbnke n evémta mov a@opd Tig HETPHOELS TOV PIKOVS, TOV
UETOTPOTMV GTO, TOAAATAGGLOL KO TIG VTOSIOPECELS TOV HETPOV, OTMG Kot TNV EKPAONoN YpRyopmv
molamAaccpmdv kot dtaupéoemv pe to 10,70 100 kot to 1000.01 pabntéc Oa epydlovrav opadikd
TPOYUOTOTOLOVTOS [IKPEG €VOVYpappes TTHCE €vidg NG OYOoAKNG aibovoag. Xtn @dom Tng
avadetns tov Wemv, Ho dwmicTmvay T SVGKOAIES aKPOVG VTOAOYIGHOD TNG ATOGTACNG, OTMG Kot
1 JVOKOAIDL GTO VO TNV EKPPACOVY GE VTOSUPECELS 1) TOAAATAAGIOL TOV PETPOV. TNV PAGT TNG
avadoumong tov Wedv, Oo TpaypoToTolovoay Kot TaAl KpEG evBvYpappeg TTNoels, o petpodcay
™V omdoTaon Kot 0o 0oKOOVTIAY 68 HETATPOTEG 6TO, TOAAUTAAGIO KAl GTIG VITOJUIPEGELS TOV HETPOL
mhveo oTg TYWEG TV petpnoemv. H mpaypatomoinon tov TTHCE®V OTOPOCICTNKE Vo yiveTol
eEoloxkAnpov and Tovg pabNTéS. ZuVomTIKA ToL SaKTIKA oxfpata yw ) [Adoca kot to Madnpatikd
mapovctdovtar otov [Mivaka 1.

HMivaxag 1 Tpdmog éviaéng tov dronesstig S1dackalicg

, . Kowaovikn

Tpémo 1y Xepropog amod Tomobzsia Péon opyévoc
POTOG Y PTG S pPIopog nTijcEOY padipatog pYo n

T4Eng

I'\dooa Bwreookdmnon  ekmTEVTIKOG TPOAOAL0 TPOGVYYPUPIKO OTOLKA 1)
& pwtoypapion & pobnrécg ooAeiov 61010 oe Levyn
TTNOELG OTIG PACELS o€ opdde

MoOnpotikd & gvboypapun e o?»om?mpgu Keoa oy avadeitns & oV

. , amd padntég Taén . TEGCAPOV

HETPNOT| TOVG avaddpunong adpoY

[o 10 Kk@Oe SWaxTKd ovTiKeinevo amoPaciotnke vo mpoypotomombodv Vo dimpeg
SdaKTIKEG TaPEPPACELS, £TOL DOTE VAL VIAPYEL Lol GYETIKN AVEST YPOVOL GTNV TPOLYLOTOTONGCT| TMV
dpacmpotitav. o T olykplon TV HoONCWKAOV OTOTEAEGUATOV, OTOPUCIOTNKE, OT®S NN
Tpoavaeépinke, n cvykpdtnon dvo opddwv padntov. H npdtn enpdketto va dwdoydei aomordvrog
to, droneskat pe tovg TPOTOVG MOV TEPLYPAPNKOV GTIG TPOTYOOpeEvES mopaypdpovs. H dgbtepn Ba
aToTEAOVGE TNV OUAda ELEYYOV, OTNV OTOL CUUMETEOV OL HaBNTEG TTou StddxOnkav pe cupfatikd
TpoTmO.

Mo ™ ovlhoyn epeuvnTikdv dedopévov oyedidotniav: (o) pre-testsyo va eheyydei  kown
yvootikh agetnpio tov pantov, (B) delayed posts-testsov Ba divovtav mepinov dexamnévie pépeg
UETA TO MEPAG TV TAPEUPAGEDV Yo Vo EAEYXOEL 1] STNPNOIUOTNTO TOV YVAOCEDV TOV HAONTOV Kot
(y) @0Ala a&oddynong, ta omoia B, xopnyouVIaY GUECMG HETA TO TEAOG TG KGbe ddackaliag, pe
OKOTO VO ATOTVTIMGOLY TO. AUEGT, HAONGIOKE amoTeEAéonoTo TOV SBAcKAADY. AVTd To gpyadeio Oo
NTav Kowd kot yut T 800 opddeg HabnTdV. XyeddoTnKe EMIONG, £VOL GUVTOUO PUALO KOTAYPOPNG
gvionmoenv (amotelodpevo omd okt® epwthoelg Tomov Likert oe mevtapadua kAiipoka, tpelg
KAEIGTOO TOTOL Kot 300 avoLyTov THTOV) oV O SVOTOV PETE TO TEPUG TV SIBUKTIKMV TAPEUPACEDV
oV opada TV pabntdv mov Bo ypnoonolodos to drones;yw vo arotuTmBody oL UTOYELS KAl Ot
GTAGELS TOVG ATEVOVTL TOVG.

To pre-tests, delayed post-testa ta gvAL0 a&loldynong fray Swapbpwpévo pe SupopeTikd
TPOMO YW T0 KGO yvooTkd avtikeipevo. Qotdco, dwpopeobnkav pe TéToo TPOmo, MCTE Vo
€PAPUOCTOVV 000 Pootkég apyés. AQevog, vo KOADTTOUV OAOTAELPA TO TPOG OdacKorior BEua,
APETEPOL VAL VIAPYEL KAMUAK®OGT TNG OLVOKOAING 670 epmThipate mov Té€fmKav. Ot epoTNGES HTaV
Kupimg KAEWTOD TOHTOL, INAADT], TOALATANG ETAOYNG, CUUTANPOONG KEVOV, CUUTANPMOGCNG TVAK®V,
QVTIGTOLYIONG KOl YUPUKTNPWOUOL Tpotdoemv. Onmg, a&ifel va avaeepbel 6Tt Yo T0 YAOOOWKS
pabnuo  copmepNebnkay  SpactnpoTNTeG TUPAY®YNG ypamtov Adyov. Evdewtikd, Tétoleg
dpaotnprotnteg Nrov ot e€ng: "Tleprypdyte s @aivetar amd ynid to oyxoleio cog”, "Teprypayre Tig
dpopéc mov dakpivete TOpa mov gidate v TAEn oag and ynid", "Tloco dwpopetikds givar o
KOO UG amd YnAd;"
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Avdlvon amoTELEGPATOV

Onwg avagépbnke oV TPONYOULLEVY] EVOTNTA, Ol HOONTEG TOL GLUUPETElYAV OTNV €pevva NTOV
yopopévol o 2 opddes Twv 20. v opdda 0 avikav ot pabntés mov cvppeteiyav ot Sdaokaiio
pe ovpPotikd tpdmo (opdda erEyyov) kou otnv opdda 1 o pabntég mov ypnowonoincov to drones
(rewpapotiky opdda). H xotavoun ayopidv-kopitoidv kot otig 2 opuddeg frav mepinov ion (11
kopiroio kot 9 aydpia yio v opddo 0, 10kopitoia kot 10 aydpia yio Ty opdda 1). T tnv avdivon
TOV 0ToTEAEGHATOV, To OALA a&lorldynong (tepihapfavopévav tmv pre-testsot tov delayed post-
tests) Badbporoynonkoav pe Paon TG cwotés amavinoels. Babpoloyndnke, emiong, n mapoymyn
yportod Adyov (oto pabnpa g IM'doocag). [poouetpiOnke 1 odvtaén, n opboypapia, 1 popeoroyia,
70 VoG, kot 1 dTvwon, evd d6nke PapdTnTa 6T0 TAROOC Kol GTHY TOWOTITA TOV EIKOVOV TOL
TOPOVCIAGTNKAY, OTMG ETIONG KAl GTA YUPAKTNPIOTIKA TNG TEPLYPAPNG, dSNAadT, 61N YpNopoToinon
N 0L GOOTOV YPOVOV, ETBETOV Kol TOTIKOV emppnudtov. Zrotyein yio ) péon Padporoyia kot yo
TNV TUTIKY OTOKALGT), VA OULASH GUUUETEXOVTIOV Kot avé @O0 a&loddynong, mapovclalovial 6Tov
[Tivaxa 2.

Hivakag 2 Avaivon amote ecdTmv GUAAOV 0E10AOYNoNG

Opade pednrarv
Opéda 0 Opdda 1
(N = 20) (N =20)
M SD M SD

Pre-tesf"Ad®ocag (max = 49) 31,20 5,62 28,50 8,58
DA a&ordynong Midooag (max = 54) 39,25 6,48 39,15 8,96
Delayed post-tedtAdocag (max = 45) 26,50 5,05 28,60 5,27
Pre-tesMabnpatikédv (max = 28) 11,60 6,12 14,85 6,12

DOALo a&ordynons Mabnpatikov (max = 29) 14,00 7,61 23,70 3,54
Delayed post-tes¥laonpatikdv (max = 29) 13,35 6,56 20,55 5,71

Avabdoeis dwomopdg piog katevbuvong (One-way ANOVA)erpdkerro va dieEoyfodv yio va
ovykpovv ot fabporoyieg Tov pabntdv ce GAa Ta @OALA a&loAdynong Kat pe Pdon Tig 2 opddeg Tov
pobntov. Tpw yiver n avaivon, eléyybnke to Kotd TOGO TANPOLVTIOL Ol TPOoUTOBESES Yo TN
Sie€ayayf antod Tov €idovg g avdivong. Alamotdonke otl: (o) OAeg o1 opddeg oe GAa Ta. POAIA
a&ordynong iyav tov id10 ap1Opd coppetexoviov (N = 20), ) otig Pabuoroyicg OAmV TV POAA®OV
a&ordynong dev vripyav akpaicg Tég (outliers), §) ta dedopéva ota oA a&loAdynong dev eiyav
KOvovikn katavopn o pio mepintoon, énwg avtd ektypuidnke oard Q-Q ypagripata kol to Shapiro-
Wilk test (p < 0,05),6mwg @aiveton otov IMivaxa 3 kot (8) 1 opotoyéveln g SakbOUAVONS
nopafriotnke oe pio mepintmon, dnmg extydnke and to test Levene (p < .05)Ifvakog 4).

Mivakeg 3 AToteAéoPOTA EAEYYOV KOVOVIKOTNTAG TG KATOUVOUNG

Shapiro-Wilk
Opddoa  Statistic  df  Sig.
0 0,97 20 0,66

Pre-test"Adocag 0.95 20 0,319

0,96 20 0,519
0,92 20 0,081
0,95 20 0,347
0,94 20 0,194
0,91 20 0,056
0,94 20 0,230
0,94 20 0,223
0,93 20 0,132
0,84 20 0,003
0,95 20 0,387

DYALo aordynong 'Abocag
Delayed post-tedtidooog
Pre-tesMabnpotikaov

dOALo agordynong Mabnpotikdv

Delayed post-testladnpaticdv

RFOROROROROR
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Znueioon. H ypappookioopévn cepd ETIGNUAIVEL TV TEPITTOON
6oV TaPAPLAGTNKE 1 KAVOVIKOTNTO TNG KOTUVOLNG

IMivekag 4 Anoteléopato eléyyov opotoyévelag dwukvpavong (test Levene)

Levene Statistic df1l df2 Sig.

Pre-tesi"Adoocag 3,693 1 38 0,062
DvALO a&ordynong Mdooag 2,208 1 38 0,146
Delayed post-tedtimooag 0,007 1 38 0,932
Pre-tesMobnpatikedv 0,303 1 38 0,585
DOALO a&oddynong Madnpatikdv 17,519 1 38 0,000
Delayed post-te¥ladnpotikdv 2,655 1 38 0,111

Znueiwon. H ypopplocKlocévn cepd EMOoNIOiVEL TNV TEPITTMGT], OTOV
TopaPAcTNKE 1 OLOOYEVEWL TG SLKVOLLAVONG

‘Onov mnpovviav 6Aeg ot mpovmobécels, de&nyxdn One-way ANOVA. Omov nopafidotnke

HOVO 1 OpHOCKESAGTIKOTNTO GALE 1) VTGBEST TNG KAVOVIKOTNTOG IKOVOTOL00TAY, XPNCLOTOWONKE TO
teot twv Brown-Forsythe (1974)o0 omoio givar avOektikd og TEPUMTTOOELS ETEPOCKESACTIKOTITAS.
‘Onov TapafldoTnke N KAVOVIKOTITO TG KoTavoung, tpaypatonomdnke to Kruskal-Wallis testzov
givar  pn-mapapetpikd teot. [lapdho mov 10 180T aVTO dev TPOUTMOBETEL KAVOVIKY] KOTAVOLN
dedopévmv, eviovTolg, TPobmobitel 6Tt To dedopEVOL OTIG OPAdEG AKOAOVOODY TOPOLOIOL GYNIATOG
katavopés (Corder & Foreman, 2009; Siegel & Castellan, 1988)jwg kot oty mpokeyévn
TEPINTOO.

Ot avardoeig elyov ta e€ng anoterécpaTa

Pre-testl'Adooag. Asv vIPYE STATIGTIKG SNUAVTIKY dl0popd peta&d tov opddwv [F(1, 38) =
1,39,p = 0,246].

DvAro a&lorhdynong IAdoocag. Agv vipye OTATIOTIKG ONUAVTIKY SPopd HETA&D TV Opddwv

[F(1, 38) = 0,002p = 0,968].

Delayed post-testAev vrfipye ototiotikd onpovtiky doeopd peta&d tov opddov [F(1, 38) =
1,66,p = 0,206].

Pre-testMafnpatikdv. Agv vmipye 6TOTIGTIKG oNpavTikh dagopd petald tmv opddmv [F(1, 38)
=2,82,p=0,101].

DVALO a&loddynong Mobnpatikdv. YIpye oTATIOTIKE GNUAVTIK Sopopd HeTaED TV Opddmv

[Brown-ForsytheF(1, 26,86) = 3,45p < 0,001].H opdda 1 (M = 23,70 ,SD = 3,54)vrepeiye g

opddag 0 M = 14,00SD=7,61).

Delayed post-tesMafnpatikdv. Yaipye ototioTikd onpavtik dgopd peta&d tov opddonv

[H(1) = 2,931,p = 0,003].H opéda 1 (mean rank score 25,90)vrepeiye g opddog 0 (Mean
rank score= 15,10).

AT To TOPOTAVED TPOKVTTEL OTL:

e Kovéva pre-testdev vampyav oTaTICTIKE GNUAVTIKEG S10pOpPES HETAED TOV OUAd®V. ZVVETHG,

OTL S10POPOTOUGELG TOPOVGIAGTNKOAY GTY GUVEXELN, UTOPOOV Vo, 0odo00bV 6TIG S1apOopPETIKES

SOUKTIKEG TPOGEYYIoELS.

2 [odooa dev mapatnpidnKoy GTUTIGTIKA GNUAVTIKES S0@OpEG HETAED TOV ORAd®MV, OVTE GTO

@OAL0 a&loddynong ovte oto post-test.Zuvendc, M SPopeTiky] NOUKTIKY TPOcEyyion Oev

EMEPEPE KO OOPOPETIKE POONGLOKE OTOTEAECHLATAL.

Yto. Mabnpatikd, Topatnpionkay oToTioTIKG oNUavTIKEG dopopés Hetald Tmv opddmv, 1060

610 PUALO a&loddynong 660 Kot 6to POSt-test.Xvvenmg, 1 SPOPETIK SOUKTIKY TPOGEYYIoN

EMEQEPE  SLPOPETIKG pabNGlOKG omoteléopata, pe TV opdda mov addybnke pe drones
(TEwpapoTicy Opada) Vo ETITUYYAVEL KAADTEPO HOONCLUKE OTOTELEGLATO.

Télog, amd T0 EOALO evTLTdHoE®Y TOL dOONKE POVO otV OpAda oL ypnotponoince to. drones,

Bpébnke ot (o) To 70% twv pabntdv yvodpille Tt gival oavtd npv ) dwackokia, (B) to 45% cixe
Eavameta&er dronerpw ) Sidackadio kot (y) to cvvolo Tov pabntdv Ba to Eavaypnoyonolodos av
Toug divovtav 1 evkapia. Emmpdcheta, ol pabntég Bedpnoav dti ta dronestovg Bondncov mord kot
o115 dv0 dwackaries. IMapdAinia, o xepopdg Tovg OewpnOnKe GYeTIKA €0KOAOG Kot 1 alomoinon
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ToVg BepNONKe OTL £Kave TO PABNO TOAD EAKVGTIKG, KATL TOV SLPUIVETOL KOt OO GALEG EPMTNCELS
v gpotpotoroyiov (IMivakag 5). Téhog, n Betchy otdon tov pabntdv kot o moryvidong
yapaktipoag tov drone dpdvnke amd OTOVTHCELS GE EPMTNCELS GVOIKTOD TUTOV, GTIG OMOIES
EVOEIKTIKG, Ot podntég MAmoav 6tL o pabnuo pe to dronesitav: "Katt SPopPETIKS Umd TO KOVOVIKO
pabnua”, "extdg amd to va pdbeg eivarl kATl Kot cav mayvidr', "aAMdg yiveton To pdbnuo pe to
npénel Kol aAldg pe o drone”, frav vrépoyo”,
"Nrav vrépoyn epmepio”.

ekTANKTIKG”, "dwiokedaoTkd", "eiye mhdka",

Hivakag 5. To amote G HATO TOV GUALOV EVIVTOGEWDV

Epohtnon M SD
[1660 oe Bondnoav Ta dronesve TPayUaTOTOWGELS TNV TEPLYPAPT) EVOG TOTOV; 4,10 0,91
[1660 oe Porincav To. dronesva nadeis yio Tig HETPHOELS KAl TIG HETATPOTES TOV uikovg, 3,80 1,11
[1660 gvkoAog NTOV 0 YEPIGNAG Twv drones; 3,45| 1,50
[16c0 gvkoAn Ntav 1 Pvieockonnon pe to drones; 3,00| 1,26
1660 cov Gpeoe o yepiopds twv dronegiéca oty Taén; 4,50| 1,15
[1660 cov dpeoe o yepiopds tov dronesktdg taéng; 4,65 0,81
[T6c0 yprioyo Bewpeic ot frav to dronessto padnuo GuVorKd; 4,45/ 0,61
[1660 glkvoTicd firav To pdbnua pe to drones; 4,55 0,76
Zvlqmon

Baowdg okomds e mapodoas pyaciag fTov vo SEPEVUVIGEL T1 GUUBOAT TOV UN ETOVOPOUEVOV
mtdpevoy oynudtov (drones)otv KotdkInon tov patnolkdv otdymv kot ot Pertioon tov
eMBOGEMV TOV padntdv 6to padnpa g Mdoocag kot tov Mabnpatikov g E” 1déng tov dnpotikod
oyokeiov. T va diepguvnBel avtd, oxedldoTnke Kot VAOTOMONKE [0, TAOTIKY EQUPHOYY, TOL
apopovoe ot [hdoca kot to Mabnpatikd, to pobnowkd aroteAéopato g onoiog emaindevoav
LEPIKAOG TNV TPATN Ko TN dvTEPN EpeLVNTIKY VTOOEST, dNAUSY, 6TL N TparypaTomoinon Sbackaliog
pe a&omoinon twv drones emtvyydver KaAdTEPO HOONCUWIKE OTOTEAECHOTA KOl GUVTEAEL oTN
peyaAdTEPN STnPNOUOTNTA TG YVAOONG, GLYKPLTIKA pe pio ddackorio pe cvpPotikd tpdémo. H
pepkn emaAnfsvon TV 800 EPELVNTIKOV HOG VTOOECEDMV OPEIAETOL GTO OMOTEAEGUATA TTOV
npoékvyov ot FAdooa, yuti 1660 610 @OALo a&loddynong 6co kot oto delayed post-tesiev
Bpébnkav oTaTIOTIKA ONUAVTIKEG S0POPEG HETAED TV dVO OpAdmV. ZUVETDS, 6T SacKaAin TG
[Adoocag 1M Spopetikny O0KTIKY TPOcEyylon Oev  emEPepPe Kol  O0QOPETIKE  patdnoLakd
ATOTEAECLLOLTOL.

Q61660, T0 MOpPATAve amotéecpo Bo pmopovoe va BewpnBel kot omd pic SPopeTIK
ontikh yovia. o uropovoe dnradn va vrootnpiydel Tmg eivar Oetcd ototyeio to 6T M ddackaria e
to, droneseiye v 6w emrvyio pe pio e&icov cvyypovn diduckalio, pe opadikh epyocia, pe OAAN
gpyaciog kol gikéves. H eoayoyn tov dronesctn didackaiio, mapdtt kdtt TpoTtdyvopo yio. Tovg
pobnTég, dev ToVG AMOCLVIOVIGE Kal dgv dlotdpase To KAipa g Taéng. Avrtifeta, dnpuodpynoe éva
guydpioto pabnotokd tepiPariov, péca amd To 0moio ot padnTég KatékTnoav akp®s To 1810 eminedo
YVOCEDV 6€ GYEON UE ALTOVG NG opddag eréyyov. O evBovouGprdg pe Tov omoio ot pobntég
avTeTdmcay to. drones,ommng PavnKe 610 GYETIKO EPWTNUATOAIYIO, HETATPATIKE GE KIVITPO Yio
padnon, katl Tov cvpEovel pue ™ torobétnon Twv Carnahan, Crowley, Hummedn Sheehy (2016).

H andppryn g epguvntikig vwdOeong ot dwdackario s MAdocag prmopei va opeileton o€
pio oepd amd mapdyovieg. Ta dronesomotehodv éva TpOTHYVOPO TEXVOLOYIKS TPoidv, Yo 1o omoio
dev VIAPYOLY KATEVOLVTPIEG YPUUUES GYETIKA [E TNV 0pBN TOL £vtaén ot JS1dacKoAia. ZUVETMS, M
a&lomoinot Tovg umopet v umv €yve pe tov kataAAnidtepo duvatod tpdmo. Emiong, ol mepiocdtepot
amd TOVG GOVG HobNTEG, OTMG PAVIKE GTO QUAAO EVIVTOGE®MV, deV €YV YEPIOTEL 6TO TAPEAOOV
drone,gvd peydio 10c0o1d avtdv dev yvopile kaborov v vrapén tov. EmumAfov, | didackaiio tng
dooag, ypovikd, fTov 1 Tpdt Tov Tparypatoromdnke. Ta mapandve mbavdg vo cuvERaiay doTe
1N d1dacKaAia, OAGKANPNG 1| LEPOVG TNG, VO ATOTEAECE VAL GTAO10 TPOGOPLOYNG Y10 KATO0VG (O TOVG
pobntéc, emnpedloviog ta pobnowkd tovg anoterécpata. Emmpdcbeta, pépog g ddackaiiog kot
ocvykekpyéva, 1 Pvieockonnon pe to dronesmpaypoatonomidnke oe eEwtepikd ydpo. Ot podnrég
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TPOLYLLOTOTOLOVV TO GYOMKO TOVG TPOYPApLe. EVIOG TG GXOAKNG aifovoag, e eEaipeon To nabnuo
¢ Nupvaotkig. Zvvenmg, sivat Suvatov pia dpactnplodTnTo EKTOS GYOAKNG 0ifoVcag VO TPOKAAESE
oUYYLOT MG TPOG TO GKOTO TG, KO VOl ETNPENCE OPVITIKA T0, LOONGLOKA OTOTEAEGILOTO, TOV LOONTOV
7oL dev NTav eEOIKEIMUEVOL e KATL TETOL0.

E&aAdov, 1 dwdaokario g ['Adocag anotedel pio odvhetn dwdwacia, n omoio e€aptdron
amd mOAAOVG mapdyovtes. H avamtuén g YA®Gong avotTog cuvieheitanl otadwkd Eekvavtog
and to mTpdTa xpévie g {wng evog atdpov (Chomsky, 2014)H avamtuEn TOV ETKOWOVINKOV
de€lomtov givor TPOidV HOKPOYPOVIOV Ol0dIKACIDV, Ol OTOIEG Eival OVGLUOTIKE adVVATO Vo
EMNPEAGTOVY and TNV Tpaypatoroinon piog cvviopng didpkeag dduktikig mapipPacng (Mftomng,
2004; Mrédka, 2015; Xaparoumonovrog & XatlnoapPidng, 1997).Eedcov ta ¢Orra a&loddynong
vy ™ [dooa mephdppoavay Kot v mapaymyn ypartod AOYov, AOYKO £ivol To OTOTEAECUAT VO
EMPEACTNKAY, KVPIOG, amd TO MO LVIAPY®V LVEOPadpo TV padntdv kot Oyt amd TN SWAKTIKN
nopéppooc.

Epydpevor ota amotelécpata amd ™ ddackaric Tov Mabnpoatikdv, 1 eidva givol EVIEA®S
Spopetikhy. Amd v avéivon Tev dedopévav, 1060 610 EOUALO a&loddynong (Gpeco omotédeoia)
600 xou oto delayed post-testhomiotdbnke 61t n Swbackario pe ta dronesmétuye koldrepa
LoBNO0KE ATOTEAEGIOTO KoL GUVEBAAE GTN LEYOADTEPT] SATNPNGLOTITA TOV YVOGEDV TOV LaONTOV
NG TEWPOUATIKNG ONAdaG, oLYKpUkd pe TN ovpPotiky SwaokaAio Kot Yoo TG €VOTNTEG TOL
emAExOnkav y va didaybodv pe avtdv tov tpoémo. Ta mapoandve dedopéva emPefardvoovy Tig 6v0
TPDOTEG EPEVVITIKEG VTOOEGELG GE GYEDT LLE TO YVOOTIKO AVTIKEILEVO TOV HOONUOTIKOV. O TPETEL VO
gmonpaviei, 6tL 1 ddackario twv Mobnpotikdv pe to dronestpaypoatonomnke eviog TG OMKNG
aifovcog, yeyovog Tov dgV ATOGLVTOVIGE TOVG HaONTEG, aAAG dlotipnoe éva capés Ko pabnong,
670 MAaiclo Tov omoiov a&omomnkay to dronesgrnpedlovrag Oetikd v AN dwdikacio. Me dAla
Loy, emiPefoardOnke, ommg pe ™ F'Adooa,  droyn ot ta dronesevicybovv to Kivijtpa yuo pénon
Kot evOapphvouy T cvppetoxf tov pabntdv (Carnahan, Crowley, Hummel & Sheehy, 2016).

Ot pofntég extéhecav dpactnprotnreg pe ta droneskord ™ Sudpkew g @aong g
AvadeEng kot Avadounong Wedv, cuvepPyaTikKd € OpAdEG TV TECTAPMY ATOU®OV Kl €& OAOKANPOL
pdvot Tovg, xmpig, ONAadY, TV VIOSTNPIEN TOL EKTUOEVTIKOD. To YEYOVHS OTL TETLYAV IKOVOTOUTIKG
LoONo10KE ATOTEAEGHOTA, PaiveTaL Vo ETPBEPAIDVEL TI ATOYELG GAADV EPELVITAOV, 01 010101 OE®pPOVV
01t 0tav ot pofntég éxovv LYMAO Pabpd CVTOVORING KOl GUTEVEPYEWG WTOPOVV VO TETVYOLV
kaddtepeg emdooerg (Ertmer & Newby, 2013; Hong, McGee, & Howard, 2008ayer & Moreno,
2003). H ypfion drones gaivetor and to amoteréopota Tng épguvag OTL pmopei va evtaydei
ATOTELECHOTIKG 0€ cuvepyatikd TAaicto, dmwg mpoteivovy ot Carnahan, Ziegetor Crowley (2016)
Kot Ot HoONTEG VO ATOKORIcOUV EMTALOV KOl TO OQEAN OV UTOPOVV Vo amoppéovy amd avTod
(kowovikég de&rotteg, emkowmviakég de&dtntes k.a.) (Bandura, 1977; Cummins, 2005; Johnson &
Johnson, 1993).

Aev mpémet emiong, vo SpevyeEL TO YEYOVOG OTL Ol HOBNTEG QLTEVEPYOVCOV GTO TAQIGLO
Blopatikdv dpasTnpoTHTOV, IKAVOTOIHVTAG £T61 TIG apyEs Tov Kovetpovktifiopot, Tov vrootnpilet
otL M yvdon owodopeitarl evepyntikd oo to dropo (Gagne, 1970; Bruner, 1966; Piaget, 1972; Von
Glasersfeld, 1995)E1oc1, propei vo vrootnpiydei n droyn 6t Ta. dronesumotélecay Eva GNUOVTIKO
pobnowaxd Pondnua, evicyvoov TV TPOYUOTOTOINGCT] ATUTNTIKOV SPACTNPOTHTOV Kol GLVERAALV
oV £mitevén TOV SIB0KTIKOV OTOYMV, ONUIOVPYOVTAG £V EVIOYLUEVO TAMIGO0 pabnong mov
GUVTEAEGE GTNV ATOKTNOT YVAOCEMV Kot deE10TNTOV and Tovg pobntés (Cummins, 2005).

AT T0 PUALO EVIVIDOCEMV TPOKVTIEL 1] ELPAVAG OETIKN 0TAOT TOV HAONTOV aTEVOVTL 6TA
droneskat avtd emPefordvel TV Tpitn epeLVNTIKN LIOOEST, GOUP®VE HE TV OmOio. Ol pabnTég
SHOPPOVOVV BETIKEG OTAGELS Ko AVTIAMAWELG avapOpIKd pe TNV aélomoinomn twv dronessto nAaicto
¢ dwaokariag Tovc. Mo mapdderypa, 1o 6OVOAd Tovg dRAwoe OTL B EovaypNoLOTOOVoAY TO
dronespe v npdTn gukatpia. Ewiong, and 11¢ amaviiogis tovg edvnke 6tL Bedpnoay to pddnuo pe
™ xpfon dronesmold eikvotikd Kot ToAd ypNoo yu ) ddackarioc cuvolkd. Ot amdyelg avTég
emPefardvouv ta gupripota g épevvag Twv Smith, Seftonkar Chaffer (2015).Eriong, amd tig
dhdoeg tov pobntdv oxetikd pe 1o xepopd tov drones gavnke Ot 0 YEPIOUOS Kot M
Bwreookdmnon dev dnpodpynoe Wiaitepa mpofriuoata. Avtd wavonoei tov GEove "operation-
xpon” Tov poviédov SOAR, mov agopd TNV KATAKINOT TNG WKAVOTNTAG XEPICHOV YL TNV
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npaypatoroinon emrvuynpévng ddackariag (Carnahan, Zieger & Crowley, 2016)o 6t ot pafntég
dev avtipetdmicav cofapd Tpofripata amd ™ xprion Tov dronesfo propodoe va epunvevdei and to
YEYOVOG OTL Ol VEOL gival Kavol XPAOTEG TNG TEXVOAOYING Kol TPOGOpprofoviol 0KOAN GE OVTH
(Beheshti, 2012; Prensky, 2001; Whitton, 200&Log, n vynin eAkvoTikOTTe TOV podnudtov pe
™ xpnon tov dronesfo uropovoe vo EPUNVEVTEL 0O Ta ToLyVIDIN YUPAKTNPIGTIKA TOV ATEKTNOE M
Swdackaio pe T xp1oT TOVG, AAAGL KL LE TA VYNAQ ETITESA QVTEVEPYELNG TOV HAONTOV, TOPAYOVTES
nov Bewpeiton 6Tt GuuParlovy 6TV emitevén tkavomomTKAY padncakdv anotereopdtov (Gokidng,
2017; Prensky, 2001/ood & Bennett, 2001).

Xvunepdopato-IIpotdoelg

ATO T GLUVOAIKT BEDPNON TOV ETYEPOVS EVPNUATOV KL THV OVAAVGT) OV TPONYNONKE TPOKVTTOLY
GUYKEKPIEVEG SUTIOTOGELS avapopikd pe v aélonoinon tov dronesotn dwdackalia, ot omoieg
AVOADTIKOTEPO TAPOVGALOVTUL OTY GUVEYELD.
[To ovykekpyéva, ot 00 SSOKTIKEG TUPEUPAGES TOV TEAPOVGLACTNKAYV GTNV TALPOVGO
gpyacia elyov avrtifeto petald Tovg amotEAécpatTa. Xe oyfon HE TS OO0KTIKEG EVOTNTEG TOL
emléyOnkov, 1 ddoockario tov Mabnuotikdv pe ypion droneseiye afoonueiom emtvyio, oe
avtibeon pe ™ dwaokario g AdGcog mov dev emaindevtnke M epgvvnTik) vVobeot. QoT6G0,
hopfavovtag vedyr To Yeyovog OTL 1| GUYKEKPUEVT TEYVOAOYIN Elval vEX, AyvmoTn Kot aveEepeuvnT,
pmopei vo. vrootnpydei 6t to. pabnowkd amoteréopata amd v éviaén twv drones otmv
EKTOUSEVTIKN TTPAEN KpivovTotl ®¢ eATId0Qdpa. Ad TV GAAT, OpmG, TAELPA, avadeiydnke 1 éviovn
AVAYKN Y10 TEPETAIP® £PEVVOL. XTO TAAIGLO OVTO, KAl EYOVTOS MG PACT TNV EUTEPIN TOL ATTOKTONKE,
Non oyxeddlovror to emdpevo PAuata, TOL TEPAAUPAVOLY TNV TPAYUOTOTOINCT SIBUKTIKOV
TopeUPAcemV 6 GALN YVOOTIKA OVTIKEILEVA.
Emiong, om Pdon tov mpoavagepbéviov amoteiecpdtov, o pmopodcav vo. yivouv ot
nopoakdto mpotdoelg aflomoinong tov drones, éva mpwmtdrelo mhaiclo Evtagng Tovg oTnV
EKTOOEVTIKT] TTPOKTIKT], TOL TPOKVTTEL, 6€ KATO0 BabUd, Kot amd TV EPTEPID TOL ATOKTHONKE:
= H dwaokario ce eEmtepkd yhpo Oo mpéner va yiverar pe dioitepn mpocoyn, eWd otav ot
poONTES Bev givart EOIKEWOIEVOL LLE TN YPTON TOVG 1 KE T1 HABNON EKTOG GYOAKNG TAENG.

= H &idaockakio &yl peyordtepn emtvyioa dtav ov pobntég epydlovronr ko yewpiCovton ta drones
poévor tovg (mpotmoBétoviag OtL ol wINoelg dev eivarl amotnTikég amd amoymn SelothTmv
YEPLOROD).

= H dwaockakrio €xer peyoddtepn emroyio 6tav or pabntég epydlovion o opddeg, cvvendg O
TPETEL VO, YPNGLLOTOL00VTOL OLUSOGVVEPYATIKES [EO0SOL S1BaGKAAINGC.

=  Mnopovv va amotelécovv €va cOyypovo pabnolokd Pondnuo yoo TV TPOYUOTOTOinGm
QAT TIKOV 3pACTNPOTHTOV, v HAAMGTO TAUIGImO0UV and cOyypoves Dempieg pabnong.

= H évta&n tovg pmopei va otnprydei o€ otoryeia g maryviddovg pabnone. Avtd yati ot podntég
avayvopilovv kat ekfeld{ovv Tov Taryviddn }apaKTNPO TOVG.

[Mapd to evilo@EéPoOVTa OmOTELEGHATO, 1) EPELVO EXEL OPIGHEVOVG TEPLOPIGHOVG Ol OTOioL
npénet va. avapepBodv [paypatorombnke oe dnpotikd cyoreio otnv mOAN ™G Pddov kat to deiypa
Nrav 40 padntég g E’ taéng. Tuvendc, to anote EcHATe ovTIKATOTTPILOVY TO GUYKEKPUEVO delypa,
OTN GUYKEKPILEVY YeWYpPaPKh Teployf. Emiong, ta dronesmov ypnowyomomdnkayv frov xouniov
KOGTOVG. AVTO GUVETAYETOL TOV MO SVGKOAO YEWPIGUO TOVG, HIKPT SAPKEWL TTNOEMV AOY® TOV
UTOTOPUDY TOVG KO O GLYVI] OVTIHETOTION TEXVIKOV mpofinpdtev. Opmg, mapdtt mo akpiPa
drones, icwg, va TpocEpepav TEPIOGOTEPEG dLVOTOTNTEG, M TPOUNOEd TOVG B ftav €KTOG TOV
OKOVOLK®V duvaToTiTOV TV oYoAeinv. TELOG, 1 EAMAeym EPELVOV Kol BE®PLOV GE GYECT LLE TO TPOG
depedvnon Oépo cvvtédece, MOTE O GYENGUOS TOV JWBAKTIKOV TapepPdoewy va yivel Tpog
GyvmoTeg KaTeLOOVGELS Kat He PeYGAEg TOAVOTITES ATOTLYING.

Amd Vv dAAn Opog Thevpd, o avebepedvnto ekmadELTIKO duvapkd Tov drones,diver
duvoTdTTa Yoo TNV TPAYUATOTOINGCT TOWKIA®V UEAAOVIIKOV E£PELVAV. ZUYKEKPUEVA, UTOPOVV VoL
TPOYLOTOTOM OOV T EKTETAUEVES TOPEUPACES 6TO avTikeipevo g [Adooag, g kat, Aoym Tov
amoteAeopdtmV, eavnke 61t 1o Opa ypNlet mepartépm Siepedvnong. Xta Madnpatikd o propovce
va emhey0o0v Kt GAAEG S180KTIKEG EVOTTEG TTOL TPOSPEPOVTAL Y1 aftomoinot Twv dronesMmopei va
depevvnoei  a&lomoinon tovg oe GAla SBAKTIKG ovTikeipeva Omwg avtd thg PVeKNG Kol TG
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leoypagpioc. To Bswpntkd mhaicio évta&ng tovg emiong ypnler perétng. Meyoddtepa deiypota
HoONTOV, S0POPETIKAOV TAEEMVIMMKIOV KoL 68 SPOPETIKEG YEOYPUPIKES TEPLOYES, B TPOGEPEPAV
mo ac@aAn anoteréopata. Emmiéov, o propodoe va yivel digpedhvnon TG EKTOUSEVTIKNG YPNONG
tov dronesce dileg Pubuideg g exmaidevong. Téhog, Oa pmopodoav vo a&lomombodv wo
nwponypéva droneguie meplocoTePES SVVOTOTITEG KoL SIUPOPETIKA, TEYVIKA YUPUKTNPIGTIKA.
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