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Mepiinyn
XV mopodoo epyacio TapovclalovTol Ol OVATUPUCTACELS TV TULdIDY TPOCYOMKNG NAKING
GYETIKA LE TO Tpoypappatilopevo mayvidlt Bee-Bot. ITpokettat yo pio peAét mepintwong n
omoio. Aopfavel ydpo oe enTd vnmaymyesio ota mAaicla Tov mpoypaupatog Fibonacci. Ot
AVOTOPUGTAGELS TOV TUIOIDV CYETIKG LLE TO TPOYPAUNATICOUEVO TaL VISl KOTOy papNKaY LESH
OO OTOMKEG OUVEVTEVEEIS KOl OMEIKOVIOTNKOV GE OTOUIKO OYESWL 7PV Kol HETE TNV
€QOpUOYN TOL ekmoudevTIkoy oegvapiov. Ta omotedéopoto deiyvouv OTL evd Ta ToUdLd
aodidovv 6T0 TPOYPOUUUATILOUEVO TTALXVIOL OAVILIOTIKY TAVTOTNTO, CLYXPOVMG SLOTVTOVOVY
Kot amekoviCouv GTotyEin Y10 TOV EAEYYXO Kol XEPIGUO TOL UEGO OO TNV AVAAOYT dladiKacio
TPOYPOLUOTIGUOD.
Aéarg  KhewWb:  exmaidsvtiky  poumotiky,  wpoypouuati(ouevo  moryvior  Bee-Bot,
OVOTOPOTTATELS TOLOLDV TPOTYOLIKNG NAIKIOG.

Abstract
In the present study are presented preschool children’s interpretations about the programmable
toy Bee-Bot. It concerns a case study that took place in seven preschools within the European
Fibonacci project. The method comprises of pre-post personal interviews and additional
drawings for collecting children’s ideas about the identity of the programmable toy. The data
analysis represents children’s animating attributes about the programmable toy whereas they
verbalize and depict aspects for its control and manipulation.
Key words: educational robotics, programmable toy Bee-Bot, children’s perceptions and
representations of robots

1. Ewcaywyn

O 0pog «EKTOIOEVTIKY] POUTOTIKNY OVOPEPETOL GTI OOUKTIKN TPOKTIKY KOTA TNV
omoio. 0 EKTOIOEVTIKOG YPNCILOTOLDVTAC TO POUTOT Tpoceyyilel ) yvaon GAlote
péco amd to. poumdT Kol GALOTE Yo Tol (010, Tor poundt. Epeavictke otn dekoetia
tov 1960 péoa omd 10 madoywywkd kivnua g Logo. H exmaidevtikh popmotikn
GULVIGTA U0 SIOOKTIKT TPOGEYYIOT] TOL EXIGTPATEVEL TPOYPAUUATILOUEVO GVGTHUOTO
kot a&lomotel v mpocéyylon g udbnong ue ocvvbetikéc epyacieg (project-based
learning). IIpocdiopiletal amd ™ YPNON TOV TEXVOAOYIDOV TNG TANPOPOPIKNG GTO
TAOIG10 TOV SLVUTOTIHTMOV TOVE Y10, TOPATHPTOT], AVAALGY, LOVTELOTTOINGN Kot EAEYYO
dpopwv puoikdv depyastdv (Depover, Karsenti & Koung, 2007). Ipoxeital yio
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L0 TTPOGEYYIGT) TTOV EMITPENEL GTOV EKTOIOELOUEVO VO, eEOKELMOEL e TIG TEXVOLOYiES
™G TANPOPOPIKNG, UE TNV EVPEIR EVVOLa, TOV OPOV, KOl VO, TIG YPNCULOTOIGEL Y10, VO
kaBopicel éva ox£o10, va T0 dlopHpmdcel Kol Vo Bpel ol cLYKEKPUEVT) ADGT GTO
TPOPAN O TOV TOL TiBETOL, OVTITAPAPAAALOVTOG TNV GITOYN TOV UE TIC ATOYELS GAA®V
(Denis & Baron, 1993; Leroux, Nonnon & Ginestié, 2005). Mo €18k Kornyopia,
EKTOUOEVTIKNG POUTOTIKNG GLVIGTOOV Ta mpoypoppatiiopeva mayvidio tomov Logo,
To. omoio, Ppickovv 10104TEPT EQPAPUOYN GTNV TPOCYOAIKT KOl TNV TPADT GYOAIKN
nikia. Ta mpoypappatilopeva maryvidia sivor Tpoypappatilopeve. poumdt, ta omoia
eAEYYOVTAL OO TOV ¥PNOTN YO, TNV oviAoyn kivion 1 S1adpoun mTov KoAoOVTOL Vo,
ekteréoovy. O ypnotng oyeotdlel kot kabopilel 10 GOVOAO TV EVIOADV 7OV
ELGAYOVTOL GTO POUTOT, KOTO TEPIGTOOT, OKOAOLODVTOC TIC OPYEC TNG YAMGGOS
wpoypoppatiopod Logo mov evvoei Ty avamtuén HETOYVOOTIKNAG KOVOTNTOS, KOTA
™V omoio To TOdL OvaoTOXALoVTOL GYETIKG UE TIC S10dIKAGIEC GKEYNG TTOL EYOLV
akoAovONoeEL, PeATIOVEL TV KOVOTNTO €milvong TPOPANUATOC Kol TPOAYEL TNV
wKavoTnTo. YOp1kod mpocavatoMopol (Clements & Sarama, 2002). 'Evo oo to. mo
dwdedopéva mpoypoppatiiopeva maryvidla eivar to Bee-Bot, To omoio evoapkadver T
yerdvo Logo kot Paciletarl og apyés TpoypoiiaTicod TS YADMGGOS OVTNG Yo, TOV
éleyyo T0v poumdT damédov. Ta modld Pmopovv ETCL VO TPOYPOUUOTICOVY UId,
dwdpoun mave oe évo ddmedo. To pourmot domédov Bee-Bot éxel 10 oynua kot ta
xpouaTe TG HEAMGGaS. O TPOYPUUUATIGUOS TMV KIVHGE®V PpicKeTal 6TO TOV® UEPOG
Tov poumdt Ko otnpiletar oe éva GHVOAO YPOUATIOTOV TANKTpwV. TEécoepa
mopToKOM TANKTPO, €EumnpeToby TV eumpochi kol omicOw kivinon kol ™V
TePoTPOP aplotepd/de€id . To kevipikd minkrpo (‘GO’), ypnoyonoeiton yo v
EKTEAECT] TOV EVIOMMV TOL moviowoy. To 600 umie mAnktpa e&uanpetovv
dwpopetikég Aettovpyieg. To éva (‘CLEAR’) ypnoiuevel yoo v dypoen TV
eVTOAMV amd ™ pvnun. To devtepo (‘PAUSE’) mapéyel ™ dvvatdmta 6T0 ¥pnotn va,
dwakomtel otryputaio (1°7) v EKTEAECT] TOV EVIOADV.

1.1 Avarapoctdoels TV TaAIdIMY TPOCYOLKHS NAIKIAS Yla
POYPAUUATISOUEVA TIALYVIOLA,

H évtaén tov mpoypappatilOpevoy Toyvioudy GTNV TPOGYOAIKN KOl TNV TPAOTN
oYoMKN NAKio TpobmobéTel TV KOTOVONGN TOL TPOTOV UE TOV OTOL0 TO, TOUdLL TC,
avtiioupavovtal kot ta avoraplotovyv. Opmg, n PPAoypagikn enoKOnNoN TOPEYEL
eMAyIOTO OTOLYEID OYETIKA UE TIG OVATOPUCTACGEIS KOl TIC 1068C TMV TOUOLDV, KOl
EWVIKOTEPO, TOV TOWOIDV TPOGYOAMKNG MAkiag, Yoo to pourmot. O Greff (2002),
UEAETNGE TIG OVOTOPACTAGEIC TOV TOUOLDY TPOSYOMKNG NAKiaG (5 €TMV) GYETIKG UE
T0 wpoypouuatiLopevo maryvidl Roamer (000 teTpapeleic opuddeg Tadimv). XKOTOC
™G UEAETNG NTAV TO TOUdLA VO OTEIKOVICoVY TN Slodikacion EKTéAecng Prpatog Tov
TPOYPOUUUATILOUEVOL  TTayVISLoD. TUUTEPUCUATIKO, KATAYPAGNKAV TO GTAOL
e€EMENC ™G drodikaciog KaBmG Kol GNUOVTIKG KPITNPLO GYETIKA LE TN S100KTIKT| TOV
0o mpémel va Aappdvoviol vIoyn o€ TOPOUOLES SLOSIKAGIEC OTTMG: o) TNV EUPAVIOT
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TOV GUUPBOTIKOV OVTIKEWWEVODL GE OPYIKO GTAO0 Kol VOTEPH TNV AITOGVPGN OTO TO
medio dpaong tov mTodwmy, B) ™ dpdon o€ atoukd eminedo avti oe opadIKd Kal )
™V VooTPIEN amd TOV EPELVNTA KOTA TNV TEPLYPUPT| TOL oS0V TOLC. Xg Epeuva
tov Highfield & Mulligan (2008) avoa@épetat 1 avomapioTooT) Toudlod TPOcy OMKNG
NAMkiog HEc® TG TAGYLOC LETOTOTIONG TOV TPOYPOUUOTILOUEVOL TTaLyVId1o0 Yo TNV
emitevén g kukAkng kivnone. H épsvva tov Bhamjee, Griffiths & Palmer (2010)
OYETIKG JLE TIG OVOTAPUCTACELS KOL AVTIAMYELS oIV NAKiag 7-9 etV avaepépet 0Tl
TOPOTNPEITOL GVYYLOT GYETIKA WE TNV Am0000N WO10TNTAG GTO POUTOT KOl OTN
Aertovpyia tovg. H 1010mra tov poumdt dSwywpiletor oe Euyoyo M un EUyuyo
avtikeipevo (animate-non animate) evd oTn Agrtovpyio amodidetol avTOVOUio Kot
oLYYPOVAC ovayKn avOpmTvig Tapéupacng.

2. 2K0mOG Kal EPOTHUATO THS EPEVVAS

YKOmOg NG TAPOLGOC £PELVAG EIVOL 1| UEAETN TOV OVATUPUCTACEDY TMOV TUIOIDV
TPOGYOMKNG NAIKIOG Yoo To mpoypappotilopevo mayvidt Bee-Bot ko mmg avtég
dlpoporolovvTal HETd amd dbaktikn mapéuPact. Ta epothuata ™g Epgvuvag gival
To akOAoLOa:

a. Iloleg elvar oL opylkéG OVOTOPACTAGES TOV 7OV YO TO POUTOT -
mpoypoppatilopevo motyviot Bee-Bot;

b. TIloeg eivar ot TEAMKEG OVOTOPACTAGEIS TOV TOWOUDV YL TO POUTOT -
mpoypoppatiopevo motyviot Bee-Bot;

c. Iapomnpodvtor oAhayéc avapuesa 6T 0V0 KATAYPUPES (PYIKEG KO TEAKES
OVOTTOPOCTAGELS) KoL TMG AVTEG EPUNVEDOVTAL,

3. MeOoooroyia

2y mopohoo UEAETN EQOPUOCTNKE 1 LEB0OOC TG UEAETNC TTEPINTOONG UE TEGGEPO
vnrayoyeio. ¢ Ildtpoc oto miaicio tov evpomaikod mpoypduuatog Fibonacci
(http://www.fibonacci-project.eu/). Tt v  7payuatomoinon G HEAETNG
oXeO1A0TNKE EKTAUOEVLTIKO Gevdplo pe Béua TN O0OKTIK TPOGEYYIOT EVVOLDV
TANPOPOPIKNG KOl GUYKEKPIUEVA OO TO TESI0 TNG EKTALOEVTIKNG POUTOTIKNG. XTO
TAOIC10 QLT ETUOPPOONKAY 01 VITLOYDYOL TOV VNTOY®YEIMV Kol VAOTOINGOV GTIC
TAEEIC TOVG TO EKMOIOEVTIKO GEVAPIO TOL mePAauPdvel entd  @does: o)
TPOGOOPIOUOC SOOKTIKOD OVTIKEWWEVOD, PB) aviyvevon mPOTEPOY YVMOGEDV KOl
OVOTOPOCTAGEDY, Y) KaBOPIGUOC GTOX®OV TOL GEVAPIOD, d) ONUIOLPYIN SOAKTIKOV
VAKOV-ONUIOVPYio. dpacTNPlOTHT®Y oevopiov, &) afloddynon pobntm kot oT)
odnyiec-topatpnoelg (Koung, 2010). To 818axtikd VAKO TOL GEVOPIOV OTOTELECE
t0 mpoypoupati{opevo malyvidr Bee-Bot yio ) pérpnon omootdcewv poll pe to
damedo TEPMYNOTG, TIC KAPTEG AVATOPACTUCTC EVIOADY KOl TO OVTIGTOL(O AOYIGUIKO.
H ovloyn Oedouévov  oxetikd pe TIC  OVOTOPACTAGES TOV 7oV
TPUYUOTOTOMONKE UE TIC TEXVIKEG TNG GTOMKNAG GLVEVTELENG KOl TOV OTOUIKOD
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oyediov. Kot ot dvo Teyvikéc mov YpNOOTOmONKay EVIAGCOVTOL OTIG EVOTNTES
dpacTNPOTATOV aviyvevong kot a&loAdynong Tov EKTUOELTIKOD GEVOPIiov 7OV
TPOTYOUVTOL KOl ETOVTAL OVTIGTOL(O, TOV dpacTNPlotThTev owackarioc. H atoukn
ovvévtevnén mepledpufave 000 GEOVES: o) EPMOTNCELS GYETIKA LE TN OlEPEVVION TOV
WEDV Y10 TNV 1010TNTA TOL TPOYPUUaTiCOpevoL matyviotov («T1 vouilelg 0Tt givat»,
«Tv vouileig o6tL wdaveyy, «Illog metdevkiveitan to Bee-Bot;») ko ) epwthoelg
OYETIKG, pe TN Olepedvnon Tov WedV Yo To TANKTPO  KatevBuvong kot
TPOGAVATOMGOD TTOL VIAPYOLV TAV® GTO TPOYypappartilopevo matyviol o kdabe
TAMNKTPO EVIOAMNC TO Toudi JTOmOVE TNV 10600 TOL QLTO TOL ONUIOLPYOVOE.
SoUmANpoUTIKd, Yo Kabe cuvévtevén vanpée Kol avTioTON OTEIKOVIOT GE GYEDLO
oo To Ol Y TO TAVidl. ZVVEN®G GLAAEYONKOV amovINGCELS Kol GYE0L0 TV
TOLOIDOV Y10 TIC 10EEG TOVG TPV TOV TEPUUOTIGUO UE TO TPOYPUUUATICOUEVO Ty VidL
KOl HETA TNV OAOKANp®on ¢ OWoktikng mopéuPacns. To delypa g perérng
amoteleital omd evevivta, 600 (92) moudu (n= 42 aydpia, n= 50 kopitcia) nikiog 4
pe 6 etov (M= 5,4). Ipoépyetar and tpia (3) aotkd vnmoywyesioo ko €va (1)
vnrayoyeio vraifpov. To waidid opyovoddnkay c€ opadec TV teccdpwv pe £t
atop®v. To eKTadeLTIKO GEVAPLO VAOTOWONKE GE TPAYUATIKEG GVVONKEC TAENC.

4. Avaivon égdoouévay

Ot atopkég ovvevtedEelg Kol To OYES TOV TUdIdV opyovaOnKay mToloTIKd,
KatathyOnKoy o€ EMPUEPOLS Kot yopieg (emtd PeTOPANTEG L €IKOGL TEVTE EMUEPOLG
TIWES) KOl OVOADOMKOV LLE TOPAYOVTIKY aVAALGT TOALOTAGY ovTioTOUI®V (analyse
factorielle des correspondances multiples). Ot extd Kotnyopikég HETOPANTEG 7OV
AQOPOVY TIG OPYIKEC AVOTAPOUCTACELS TOV TOWOIDV CYETIKG UE TNV WO10TNTO KOl TO
YEPWOUO TOL TPOYPUUUATICOMEVOD TToLVIOLOD OVOADOVIOL GTOV EMOWUEVO TIVOKO
(ITivaxag 1).
Mivakag 1: Apyikég avomapactdoelg Tov Tadidv yio to Bee-Bot

Heprypaon Tov aEova 1 Yo Tic TIMEYX. TQN METABAHTQN

Tithog petafintic Tithog Tip®V petofinrav | Zvyvétnro
1n opdda: "EAlenyn 10£@V/0vonapacTdoemv

Apywn Av/on Agtrtovpyikod Opiopov "EX ey amdvmong 45,000
Apyi Avaropdotoon Xepiopov "EX ey amdvmong 45,000
Apywcn Av/on Dovtoaotikd [epieydpevo | ‘EAlenyn amdvinong 45,000
dvlo "EX ey amdvmong 18,000
Tt vopileig 61t ivar To Bee-Bot; "EXM ey amdvmong 18,000
Tt vopileic 611 kévet To Bee-Bot; ‘EMewym omdvmong 20,000
Tk¢ metder/xiveitan To Bee-Bot; ‘EMewym amdvnong 23,000
Eivou 6Aa Toe TAKTpor/Kovpmd, idta; ‘EMewym omdvmong 29,000
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21 opad0: LuYKEYVUEVES WOEES/ AVATOPOAOTAGELS
T vopileig 6t kavetl to Bee-Bot; A_®ovrtactiky Epunveia 43,000
Apyi Avaropdotoon Xepiopov A Av/on Xepiopov Oyt 37,000
, , ; A_Av/on Agttovpyikov
Apywn Av/on Agtrtovpyikod Opiopov Optopod Tvykeouévy 25,000
, , ; A_Av/on Agttovpyikov
Apywcn Av/on Agtrtovpyikod Opiopov Optopon Atehic 39,000
Tt vopileig 61t ivar To Bee-Bot; A Zoo 64,000
Apyi Avaropdotoon Xepiopov A Av/on Xepiopod Not 28,000
A Apyum Avaroapdotaon
Apywn Av/on Dovtaotikd Iepieyopevo | @avraotiko Iepeydpevo 43,000
Nat
Eivar 0Aa ta mAKTpa/kovpmid idio; A TTaqktpa Oyt 75,000
Heprypaon Tov agova 2 Yo Tic TIMEYX. TOQN METABAHTQN
Tithog petapintic Tithog TInOV peTafInTOV Yoyvotnrta
31 opado: Mepkmg oVYKPOTNREVES 10£ES / avaTapaoTAcEls — M1 AN pelg
Apyin Avaropdotoon Xepiopov A_Avamopdotoon Xepiopov 28,000
Nat
Apyi Avanapdotaon Agttovpyikon A_Avamapdortoon 25,000
Opiopov Agrrovpykov Opiopov
ZuyKeEYLUEVN
T vopileig 611 kavel to Bee-Bot; A _Apdon 28,000
Tt vopileig 61t ivar To Bee-Bot; A _Avtikeipevo Zmo 21,000
Hixia 5-6 g1V 45,000
Apyu Avanoapdotoon aviaotikd A_Avamapdortoon 22,000
ITepieyopevo Oavractikd [epieydpevo Oyt
[og metdevkiveitor to Bee-Bot; A Méow Evépyelog 9,000
[og metdevkiveitor to Bee-Bot; A Méow Kivnong 21,000
21 opad0: oYKEYVUEVES WOEES/ AVATOPOUOTACELS
Hixia 4-5etdv 26,000
Tt vopileig 61t ivar To Bee-Bot; A Zoo 64,000
[og metdevkiveitor to Bee-Bot; A_®ovrtactiky Epunveia 26,000
Apyu Avanoapdotoon aviaotikd A_Avamapdortoon 43,000
[lepreydpevo Davraotikd Tepeydpevo Non
T vopileig 611 kavel to Bee-Bot; A_®ovrtactiky Epunveia 43,000
Apyi Avaropdotoon Xepiopov A_Avamopdotoon Xepiopov 37,000
O
Apywn Avoropdotoaon Agttovpytkod A Avarnapdotaon 39,000
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Opiopov Agrrovpykov Opiopon
ATeMG

Onwg mpokdmtel amd Tov mwivoka 1, epgaviCovtar Tpelc oudodeg apyikmv
OVOTOPOCTACEDY TOV TOWOIMV Yo TO Tpoypouuatiiopevo moryviot Bee-Bot. H pia
opado Tapovclalel EALElYN WEDV OTIG AEKTIKEC Olatvmmoelg (amd 18 péypt 29
TOO14) KO OTIG ameEkovVioels TS (45 madid 610 GUVOAD). ZVYKEKPLEVO, GYETIKA UE
TIG AEKTIKEC OOTLIMGELS OoVGLAlovV Ol 10€€C TV TTaUdlMY Yo TNV 1010TNTA TOL
mpoypoppati{opevov matyvidov («Tivouilelg 6Tt eivar To Bee-Bot;», «T1 vopileic ot
kéver 1o Bee-Bot;», «lldg metdevxwveitor to Bee-Bot;», «Eivaw 6ka 1ol
TANKTpo/Kovpumd, idwo») elte yati dev Tovg mpoékvmte KAmowo 10éa, &ite yuoTi
amovcialov Kot T S1apKeLd TG O0aKTIKNG TapéUPfacns. Avaloyo SIOUOPPDOVETOL
EIKOVOL TV OTEIKOVIGEDY TOV TOUdDY 6TO GOLVOAO TOVG. Amovctdlovv TANP®S Ta,
oYE010 TOLG OYETIKA UE TO mpoypappotiiopevo moyvidl. H devtepn oudda
mepopuPavel kot to peyoAdtepo mAN00¢ modidv (pnetald 25 kot 75 maididv) pe val
UEYOAO UEPOC VO, AVIKEL OTNV MAIKIOKT Opada TV 4-5 etdv. e avt) v opdda
TOPOVGIALOVTOL Ol APYIKES AVATAPOUCTAGELS TOV TAOIMY, Ol 0Toiec cLGYETILOVTUL e
™V 1040 TOV S1OTLTAOVOLY Y10 TNV 101OTNTA TOV TPOYPUUUTILOUEVOL TayVIdo0 Kot
TNV avTioToN OMEIKOVION TOV. XTO TEPIGGOTEPO TALOLG GYETIKA LE TNV 1010TNTA TOV
Tpoypopupati{OUeEVOL ToyvioloD emikpatel n 10éa 0Tl givan Zwo — uéhicoa’ («Ti
vouilelg ot givar to Bee-Bot;») amodidoviac Tov avdioyn coumepipopd dniadn ‘fa
Pydier uéli’, Qo metdel’ («Tvvouileig 6Tl kdvel To Bee-Bot;») kabhg kot avdioyo
TPOTO dPAGNC ONAOT ‘UE TO PTEPG TOV, ‘Ue To Kevipl Tov’ («Ildg meTdev/Kveitol To
Bee-Bot;»). XvoyetiCovrog ™ petapint «Tt vouileic 611 kdver to BeeBot» pe
petaPinm «Apyikn Avamopdactocn @Paviacioko [epieyduevo» mapompeitor TARPNG
avtiotolyio. H mAstoyneia tov modiwv eaivetor va avoyvopilel v vmopén tov
KOVUTI®V IOV VTAPYOVY GTO OV UEPOG TOV TPOYPUUUATILOUEVOL TOLYVIOIOD Y10 TO.
onoio, dSNA@vouvy 0Tt givor dtapopetikd peta&d tovg. [opdia avtd dev amewkovilovy
KaBO6AOL TO GVOTNUE, YEPIoUOV (KOLUTIE) 1 To. cOuPora mov Ppickovial 6e oo,
KaOdC emiong &V YPNOYLOTOLOVY Kal AELTOVPYIKODS OPIGUODG GTIV TTEPLYPUPT] TOVC,
OTIS TEPWMTMOEL, TOL TO &YOLV OMEIKOVIoEL £0T® Kol UHEPIKAOS («ApyIKN
Avamopdctacn Agrtovpyikod Optopod Atedig»). H ovykekpiuévn petafinm
ovoyetileton dpeco pe ta wodd (37 amd ta 39) 10 omoin, OTIC AEKTIKEG TEPTYPUPES
TOV OTEIKOVIGEDY TOLC OgV avaPEPOVLY GTOLXElD. OYETIKG ME TNV Kivnon Tov
wpoypoppati{opevou maryvidlod («Apyikn Avamoapdactacn Xeptopov Oxl). Avaroya,
OTIC OMEIKOVIGELS P0G UIKPOTEPNC UEPIOOG TALOIDV EUPAVILETAL LEPIKMDG TO GVGTNLO
YePopuov (kovumid) 1 1o couPpora mov Ppickoviar 6e owtd, KOOMS Ko 1 ypHon
AEITOLPYIKDY OPIGUAOV GTNV TEPLYPAPT] TOVS («ApyikT Avamopdctact AEITOLPYLKOD
Opiopov Xvykeyvpévny). Amd tov mivako 1 mpokvTel 0Tl LLAPYEL ALEGT CLGYETION
LE TNV OUGO0, TV TOUOIDV TO OTTOI0, OTIC AEKTIKEG TTEPLYPOPEC TOV OTEIKOVICEDY TOVG
avapEPOLY ot T0 TPOYPaUPATILONEVO oy Viol ‘TIpoywpaer’,
‘Mrpootd/Ilicw/Apiotepd/Ac&d’ («Apyikny Avamapdotoon Xepiopod Nat). Ty
Tpitm opdda ot ovomopaoTdoelc eu@oviloviol 7O GLYKPOTNUEVEG OO  TIC
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mponyovueves. To TePIGGOTEPO, TOOLA AVIIKOLY GTO MAIKIOKO QAGHO TV 5-6 €TMV
KOL GYETIKA e TNV 1010TNTO TOV TPOYPAUATIONEVOD TOLYVIOOD EXIKPATEL 1 10€0 OTL
gtvan ‘Avrikeiuevo Zwo — Avroxiviro/Métiooa” («T1 vopilelg ot gival to Bee-Bot;»)
a0d100VTAG TOV aVAAOYN GLUTEPLPOPA ONAAON Tpoywpaer’, ‘Kiveitar’ («Tt1vouilelg
ot1 kavel o Bee-Bot;») kabmg kot avéioyo tpomo dpdong OnAadn| ‘ue tig podeg tov’
(«I1odg metdevkveitar To Bee-Bot;»). TIoAd pikpd tAn0og moudidv avapépetal otny
avayKoaloTTo TOV oThA®V (Umatapieg) ¢ OmapaitnTo GTOEI0 TOV AVTIOTOL(OV
TPOTOL JPGOoTG TOV TPOYPAUUATIONEVOL TTayVIdLoD. Xvoyetiloviag TIg ToPaTdved
UETAPANTEC e TIC LETUPANTEG TV OMEIKOVIGEWDY TOV TOIOIDOV TPOKOTTEL OTL TAL TALOIE,
glodyovv meplocoTEPO otoryeion mov oyetilovtal Pe T0 GVGTNLA XEPIOUOD (KOVUTLE)
N 1o ovuPora mwov Ppickoviar 6t0 TPOypouuaTiLopevo matyviol, kabhg emiong
YPNOUYOTOLOVY KOl AEITOVPYIKOVG OPIGIOVG GTIV TEPTYPOPN TOVE OTIC TEPUTTOCELS
OV TO £YOLV AMEIKOVICEL £6TM Ko PEPIKDG («ApyIKT AvomapdcTtact AETOVPYIKoD
Op1opoD ZvyKeYLUEVT»). ZUVELHDC OTOSIOETOL GUVETELD KO OTIG AEKTIKEC TEPLYPOUPES
TOV OTEIKOVICEDY TOLG, avagépovtag 0Tt To malyvior ‘Tlpoympdel’, ‘Mmpootd
/Tlicw/Apiotepd/Ag&1d’ («Apykn Avorapdotacn Xepiopov Nat).

2m ouvvéxewn, ovoADOVTOL Ol TEAIKEC OVOTOPOCTOCES TOV 7OV Y10, TO
mpoypoppatiopeva mayviow (Ilivakag 2).
IMivakag 2: TeAucéc avanapaotacels yio to Bee-Bot

Heprypaon Tov agova 1 Yo Tic TIMEYX. TQN METABAHTQN
Tithog Tin®OV

Tithog petafintig HETOPATGY Yoyvotnrto
1n opdda: "EAlenyn 10£@V/avonapacTdoemv
Telun Ava/pggfgsgﬁ/\enoupymo{) EAhenyn amévmong 29,000
Telun Av/on @avtactiko [epieydpevo "EXenyn amdvmong 29,000
Telun Avorapdotacn Xepiopuov "EXenyn amdvmong 29,000
T vopileig 6t kavel to Bee-Bot; "EXenyn amdvmong 31,000
[og metdevkiveitor to Bee-Bot; "EX ey amdvmong 31,000
Eivar 0Aa ta mAKTpa/ovpmid idio; "EX ey amdvmong 31,000
3n opada: ITANPpmS cVYKPOTNNEVES WOEES / AVATAPAGTACELS

Eivar 0Aa ta mAKTpa/ovpmid idia; T TIImktpa Oyt 76,000
[og metdevkiveitor to Bee-Bot; T Méow Xepiopov 62,000

T Epunveio/Tleptypoen

T vopileig 611 kavel to Bee-Bot; . 55,000
Evépyeiag
Tt vopileig 61t ivar To Bee-Bot; E Zoo 39,000
T Avamapdortoon
Telun Av/on @avractiké [epieyodpevo | Pavtactiko Iepeydpevo 56,000

O
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Telun Avorapdotacn Xepiopuov

T Av/on Xeipiopov Not

42,000

Hixia

5-6 etV

45,000

Heprypaon Tov agova 2 Yo Tic TIMEYX. TOQN METABAHTQN

Tithog TipOV

Tithog petafintig HETOPATGY Yoyvotnrto

21 opado: Ateheig 10é€g /ovVUmAPACTACELG
Eivar 0Aa ta mAKTpa/ovpmid idio; T TIDktpo Not 3,000
Tt vopileig 61t ivar To Bee-Bot; T Zoo 39,000

T Avamopdortoon
Telun Av/on @avractiké [epieyodpevo | Pavtactiko Iepeydpevo 25,000

Nat
Telum Avonapdotacn Agrtovpyiko T _Av/on Agttovpyikov

, , , 33,000

Opiopod Opiopod Atelng
Telun Avorapdotacn Xepiopuov T Av/on Xeipiopov Oyt 39,000

3n opada: ITANP®S cVYKPOTNUEVES WOEES / AVUTAPAGTACELS

Telun Avorapdotacn Xepiopuov T Av/on Xeipiopov Not 42,000
Tt vopileig 61t ivar To Bee-Bot; T Avtikeipevo 19,000
, , ; T Av/on Agttovpyikov
Telum Av/on Agttovpyikod Opiopod Opiopiod Tpnc 13,000
, , ; T Av/on Agttovpyikov
Telum Av/on Agttovpyikod Opiopod Opiopiob uykeyvpévn 35,000
T Avamapdortoon
Telun Av/on @avractiké [epieyodpevo | Pavtactiko Iepeydpevo 56,000
O
T vopileig 611 kavel to Bee-Bot; T_Epu nvsrla/l'[epwpa(pn 5,000
Evépyeiag
Hixia 5-6 g1V 45,000

Yy el a&loloynon eTavoAneONKe 1 0TOMKT GLVEVTELEN e TOoVG 1010V¢ GEoVEG
EPOTNOEMV KOL L0 VEQ OTOMIKT ATEKOVIOT] Y10 TO TPOoYpappotilopnevo matyviol Bee-
Bot. Ztov mwivaxo 2 mopovcstaloviatl ot TPELS OUAOEC TEAMKMY AVATOPOCTACEDY TMV
mooov. H mpdm opdda agopd évo uikpd minbog moudimv (petald 29 ko 31
TOOIDV), TOV 0ToimV amovcldlovy ol OTAVTAGEIS Kol OVOTapuoTAcELS Tovc. [ ™
dgbTepT OpaAda, Ol OVOTOPUCTOCELS WTOPOVV VO, YOPOKTNPIOTOOV MC OTEAELS.
Amodidetor mo. omd moAD pikpOTEPO TANDOC TOdIDY M OIOTNTA UE OVILUOTIKG
YOPOKTNPIOTIKE ©T0 mpoypapupotilopevo moyvidl kabdg Kot aviloyo otoryeio
QaVTOOTIKOD Tepleyopévov. Emmpocbeta, mopdtt 10 peyoddtepo mAROog ToV
OVOTOPOCTAGEDY TOPOTNPEL KOl OOTUTDOVEL TN SOPOPETIKOTNTA TOV GUGTHIOTOS
YEPIOUOV/ TOV TANKTPOV-KOVUTIOV YEWPIGHOD Kot To, cOuPora 6ntwg ansikovilovial
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ce autd Qaivetoar Ot omovoidlovy omd TG AVTIOTOLEG OMEIKOVIGES TOLG. Mia
gpunveio eivar iowg 6tL de PpRKaV TOV KOUTAAANAO TPOTO Yo TNV OGTEIKOVION NG
OVOTOPACTACNC  TOLC. XTNV  Tpit opdda  ovomapactdcemy  mapovotdloviol
TEPLocOTEPO oSG NAKiag 5-6 €t®v. Ol aVOTOPAGTAGEIS TOVC APOPOVY TANPELG
10£€€¢ Yo TO Tpoypappartiiopevo Tayviolt Bee-Bot oyetikd pe ™ copmepipopd kot
dpdon tov. Ot avorapacTAGELS TG CLUTEPIPOPES UVAPEPOVTUL OTNV EVEPYELD KL TO
YEPWOUO TOL TPOYPOUUATILOUEVOL TTALXVIOOD, EVE TNG OpAcNG OAOKANP®TIKG GTO
pOmo yepiopod. Koatd cuvvémelon oTIC omelkovicell Toug Omovclalovy eVTEA®DG
oTolKElo. PAVTOGLOKOD TEPEYOUEVOL EVAD EUQOVILOVTOL TTEPIOCOTEPO GTOLKEIDL TOL
CLOTHUOTOC  YEIPIOUOV/ TOV TANKTPOV-KOVUTIOV  YEWPIGUOD KOOMDG Kol TV
avtiotoyyov ovuPorev Omwg omewovilovioar G6€  OWTG  HE  cvvaKOAovOn
GLOTIUATIKOTEPT] YPTON TOV AELTOVPYIKDY OPIGLLDYV.

5. 2véntnon — Loumepdouara

To amoteréouata TG TOPOVGOC UEAETNG TOPEYOVY GTOLYEIN Y10, TIC CVOTAPUCTACELS
TOV TOWOIOV TPOGYKOMKNG NAKING GYETIKA Ue TNV 1O10TNTO, KOl TO YEIPIGUO TOV
moyvidlov Bee-Bot. Zuykekpiéva deiyvouv dlapopomoinon HeTta&d Tmv apyikoy Kot
TEMKOV OVOTOPUCTACEDOV TOV TOOUDV Y. TO TPOYPOUUUOTIONEVO TTouyVidl. XTIC
TEMKEG OVOTOPOUCTAGELS UELDVETOL TO TANOOG TOV ATAVINCE®Y OV EAELTOY OO TIC
OPYIKES AVOTOPOCTAGELS APOV TO TOOLA ALTA QOIVETOL VO EYOVV CYNUOTICEL KATOLN,
10é0, Yo TO TpOypoppoTCOnEVO  malyvidl. Av kol TO  TEPICCOTEPO, TOUOLY
e€axolovBovv vo amodidovy aviIoTIKT 1010TNTe. 6To Tovidt Bee-Bot, siodyovv
TAEOV WE O GLOTNUOTIKO TPOmO oTolyeior mov oyetilovralr pe T Swdikacia
TPOYPUUUATICUOD Y10 TOV EAEYYO KOl TO YEPIGUO TOL UE GLVOKOAOLON YproN TOV
Aertovpyik®mv opopmv. EmmpocOeta, ta maidid @aivetoar va, divouv éueacn ot
dwdkacio Tov omoatteitanl yioo T omuovpyio. TPoypaupatog, yopic vo dobel to
OYETIKO Teplypappo 6mme mpoteiveton oe oyeTikn épgvva tov Greff, (2005) yo va
TEPOPIOTEL M EUPaoT ot ddKacio amewoviong Tpoypappaticpnod. H avamtoén
EVVOLOV TPOYPAUUOTIGHOD KOl OAYOPIOUIKAG CKEYG GE TOUOL TPOCYOAIKNG NATKIOG
Ke ™ ¥pNon Tov mpoypappotilopevoy motyviolov Bee-Bot, digvkoidvetol péco amod
TO OYESIGUO KoL TNV VAOTOINGT KOTOAANA®Y ekmodenTik@v cevopiov (Komis &
Misirli 2011; Misirli & Komis 2012). O oyedlac1dg Kot 1 VAOTOINGN HEC® TOV
EKTOUOEVTIKOD GEVOPIOD, dPACTNPIOTATOV KATAAANA®Y Y10 TV avarTTLéN IKAVOTHTOV
TPOYPOUUUATICUOD GTO TS0 TPOGYOAIKNG NAIKIOG POIVETOL OO TO, ATOTEAEGLLOTA VO
OTOTEAEGE KATOAVTIKO POAO GTN ONULOLPYIN TOV CVTICTOLY®MV OVATUPUCTAGE®DY. XTO
oYeO10G O ElYOV TPOPAEPTEL HPUOTNPLOTNTEC SOUCKAAING GYETIKA LE TOV EAEYYO KOl
YEPIOUO TOL TPOYPUUUATILOUEVOL TTOLYVIOL0D. ZVVETMC T TEMKE GYES10, TOV TOUOLDY
mg TpitNg Opadag KOl Ol OVAAOYEG OTUIMGEL; TOVG Oivouv GTolyElo Yoo TN
dladkacior EAEYYOV KOl YEPICUOD TOV TPOYPUUUOTICOUEVOD TOLYVIOIOD GOUPOV LE
TIG AVAAOYEG dPAGTNPLOTNTEG.
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