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Hepiinyn

H epyacia avt mpoteiver pio pebodoroyia Paciopévn oe oyédia epyaciog (projects) yw v
gloay®yn kot aflomoinon TovV  TPOYPUUUOTICOLEVOV  POUTOTIKOV KOTOOKELMV  GTN
devtepofabo  exkmaidevon. To Bewpnrikd vmoPfabpo g pebodoroyicg elvar o
EMOUKOOOUNTIOUOG KOl WOINTEPMOS Ol OEEG TOV KATACKEVAOTIKOD EMOLKOSOUNTIoNOV. Baoikd
gpyareio yo TNV LTOGTNPIEN TOV TPOTEWVOLEVAOV EKTAUOEVTIKAOV SPACTNPLOTHTMOV POUTOTIKNG
anotelel o cvompa LegoMindstorms NXT mov mpoo@épel mowkidio. SOLKOV ototyeiov yia
UNYOVIKEG KOTOOKEVEG KOL €val EDYPNOTO YPAPIKO TEPPAAAOV TPOYPAUUATIGHOD HECH TOV
omoiov yivetar M amdOOOCT GUUTEPIPOPOV OTIC UNYOVIKEC Katackevés. O porog TOL
eKTadELTIKOD €ivol KoBoploTikds yuoo v amoteheopatiky évtaén kot aflomoinomn g
POUTOTIKNG TEYVOLOYiag oty ekmoudevtikn Owdikacio. '’ avtd kor mpoteiveton  éva
TPOYPOLLLLO. EKTOIOEVONG EKTALOEVTIKMY, TO OTOI0 0KOAOVOEL TNV 1d10 PIA0COEi0 EKTAIdELONG
kot oKtk peBodoroyio. OV TPOTEIVETOL GTOVG EKTOIOELTIKOVG VO EQOPLOCOVV GTIG
oyoMiég Ta&ets. Tpelg TpAdTEG EQOPHOYES TOV TPOYPAUUATOS EXOVV £xel N vAomomBel og
TAOTIKO 6TAd10 KOt givat VO aElOAdYN oM.

AéEarc KAWL poumotikl) oty ekmaidevon, LegoMindstorms

Abstract
This paper suggests a methodology based on projects for the introduction and use of
programmable robotic constructions in secondary school education. The theoretical
background of the methodology is constructivism and especially the ideas of constructionism.
The system LegoMindstorms NXT is the basic tool used to support the suggested educational
activities of robotics. The system offers a variety of structural elements to be used for
mechanical constructions and a functional graphical programming environment, through
which behaviours are assigned to the mechanical constructions. The role of the teacher is
crucial for the effective integration and use of robotics technology in education. That’s why a
training course for teachers is proposed that follows the same educational philosophy and
methodology of didactics expected from teachers to implement in their school classes. Three
first implementations of the course have already been realised at a pilot stage and are under
evaluation.
Keywords: robotics in education, LegoMindstorms.
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1. Ewcaywyn

Méypt onjuepa 1 EKTALOEVTIKT) POUTTOTIKY| £xEl a&lomonOel Kupiwe oty Tpitofadio
ekmaidevon. Tnv televtaio dekoeTion onpeEdVOVTOL aPKETEG TPOoTADEIEG GE d1ebvEg
eMimedo Yoo TNV EGOYOYN TNG POUTOTIKNAG TN devtepoPdbuia ekmaidevon Kvpimg
ot1g Duowég Emotipeg kou v Teyvoloyio kabdg Kot otnv eAANVIKN ekmaidgvon
(Alimisis, Karatrantou & Tachos, 2005; Kaykdvn «. @., 2005; Satratzemi et al., 2005;
Kapatpdvrov, Tayoc & Aipunong, 2005; Anuntpiov & Xatinkpaviwotng, 2003;
Kovnyog & Dpdykov, 2000; Mapyapitng k.d., 2000). H ekmoidevtikny duvopukn g
POUTOTIKNG CLUVIGTOTOL GTI SVVATOTNTA TTOL TPOGPEPEL GTOVG LOBNTES, Vo cuVOEGOLY
L0, U oviky ovtotnta (.. £vo LOVTELO ALTOKIVIITOV) Kal Vo TV Katevfhvouv pe
Bonbela evog amAov Kot £6YPNOTOV TPOYPAUUOTIOTIKOD TEPBAALoVTOG. Q20TOGO, EVD
0 pOLOG TOV EKTOUOELTIKOL &givol 1010{TEPO ONUAVTIKOC Yo TNV OTOTEAEGLOTIKY
évtaln kot aflomoinom TG CLYKEKPIUEVNG  TEXVOAOYIOG OTNV  EKTOIOEVTIKY|
Swdkacio, eAdyIOTEG TPOOTADEIEG EMUOPPMONG EKTALOEVTIKAOV £XOVV KATOYPOUQET
(m.x. Bers et al., 2002).

2. To épyo TERECoP

To épyo TERECoP (Teacher Education on Robotics-Enhanced Constructivist
Pedagogical Methods, 2006-2009, http://www.terecop.eu) amockonei TNV avamtuén
TPOYPOUUATOV EKTAIOEVLONG EKTALOEVTIKAV [LE GTOXO VO TOVG KATUOTNOEL IKOVOVS Vol
EVOOUATOCOLY TN YPNON OpacTNPlOTHT®V POUTOTIKNG OTN  OWOKTIKN TOVG
pebodoroyio cav emowkodounTikd epyoreio pabnong wovo va vrmootnpiel v
KOTOOKELN TNG YVAOONG atd To podntn, ™ pnabnon péow g npaéng, tn nabnon pe
gvepyod eEepevdvnon kat Ty avénon Tov Kvntpov pabnong tov pabntr otig Puoikég
emotpeg Ko tnv Teyvoloyia.

Zuvtoviotng tov épyov eivar  Avartarn ZyoAn IMowbayoyikng kot Teyxvoloyikng
Exnaioevong - AZIAITE ([Towoayoywkd Tuqua). ZT0  GLYKEKPUEVO  £pYO
ovvepydlovtal aGAla 7 Evponaikd ekmotdentikd 0pvuata:

- Institut Universitaire de Formation des Maitres d'Aix-Marseille (I'aAria),
- University of Padova, Department of Information Engineering (Itaiia),
- University of Pitesti (Povpavia),

- Charles University Prague, Faculty of Education (Togyia),

- Public University of Navarre (Iorovia),

- IT+Robotics (Itaria),

- Town Museum of Rovereto (Itaiia).

H ovumpaln avty gpydletar yu 10 oyediacpd pebodoroyiag pdonong Paciopévng
OTN POUTOTIKY], YO TNV OVATTLEN POUTOTIKGOV SPACTNPIOTHTOV KOl EKTOLOEVTIKOV
VAKOV KoL TEAKA Y10 TO GYESIAGUO, TV VAOTOINGT Kol a&loAdOYNOT TPOYPUUUAT®V
ekmaidevong ekmadevtikdv. Ot opddeg otig onoieg amgvfvvetar Teptlappdvovy Tovg
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EKTOOEVTIKOVGC TG Oevtepofdduag exmaidevong (kvpimg ovtovg tov Duoikomv
emotuav, ™c IIAnpoeopikng kot g Teyxvoloyiag), EKTUOELTEG EKTOLOEVTIKMY KoL
EPELVNTEC GTO YMPO AVTO.

3. To Ocwpntiio kar ueBoooioyixo niaicio

3.1 H Oswpia

H a&lonoinon tov teyvoloyikmv epyoieimv yio tnv evioyvon g ddaokaiiog Kot
pébnong mpovmobiTel T PO TG OTN GYOAKN TAEN COUOOVO HE  OOOKTIKEG
peBdd0vg KoL apy€g TOL LILAYOPELOVTAL OO TIG cVUYYpoveS Bewpieg nabnong. To épyo
TERECoP gumvéeton amd ) Bewpia g Kataokevng (constructivism) tng yvodong
(Piaget 1974) kot €0TIdzEL OTNV «KATOOKELOOTIKN» YPNON 1TNG EKMAOEVLTIKNG
teyvoloyiog (comstructionism) mg epyodeiov emowodountiknig udbnong (Papert
1991). H emowodountikn (constructivist) avtiAnym yio 1o @awvopevo g puddnong
vrootpilel 6tL tOo podnolokd meplPdriov Ba mpémer va mopéyel avBeVTIKEG
dpacTNPIOTNTEG EVIOYUEVEC GE O1001KACIES EMAVOTG AVOLYTOV TPOPANUAT®V amTd TOV
TPAYUATIKO KOGUO, VO eVOapPPOVEL TNV £KPPAGCT] KOL TNV TPOCOTIKY EUTAOKN OTN)
pabnotokn dtadikacia, vo vrwootnpilel TV Kowwviky aAinienidpacr. EmmAéov o
“KATOOKEVOOTIKOG — €moKodoUNTIoHOg  (constructionism) vmootnpilet 011 Ot
UoONTEVOLUEVOL OIKOSOUOVV O OTOTEAEGUOTIKG T1) YVAOOT] OTOV EUTAEKOVTIOL EVEPYQ
ot oxedloon Kol KOTOOKELN  (XEPOVOKTIKY KOl YNOLOKY)  TPUYLOTIKOV
OVTIKEWEVOV TTOV £Y0VV VONUA Yo TOVG 101006 gite awTd givol kdotpa amd aupo, eite
kataokevéc LEGO kot mpoypdappata vroloyiotav (Papert, 1991).

3.2 H d16axtikij ueBodoloyia

H oyedlaon Opaotnplotitov LE POUTOTIKEG KOTOOKELES OLVOLETOL UE TNV
eKTANp®ON €VOG €pyov HE OTOYO TNV emilvom evog mpoPAnpatog. Xe évo TETOlo
pobnolokd mepiBdilov, n pudbnon kobodnysitor and to mpog emiivon TPOPANUO.
[Ipokeévov va gumAéEovple TOVG HOONTEG O OPUOTNPLOTNTEG OYESIOONG KOl
KOTOOKEVNG TPAYUATIKOV AVTIKEILEVOV, ONANOT POLTTOTIKOV KATAGKEVADV TOL £XOVV
VONUA Y10 TOVG 1010VG Kot TOVG YOP® TOVS, Ho TPEMEL VO, EXVONIGOVE dPOCTNPLOTNTES
mov Ba TPOTPEMOLY TOLG HOONTEG VO KOTOOKELAGOLV OAAL CLYYPOVMOG VO TOLG
€vOapPOVOLLLE KOl VO TOVG LTOGTNPIEOVIE KATAAANAN DGTE VO TEPAUOTIGTOVV KOl VO
dlepeuvNnoovV 18€e¢ Tov d1EmoVV Tig Kataokevég Toug (Resnick & Silverman, 2005).

O1 SpaoctnplotnTeg UTopovV va Thpovy TN HoPPT| GUVOETIKAOV gpyacimv Tov BEtovy
otovg pabnTég poPAnpata Ta omoia gival avBEVTIKA, TOAVIIACTUTA KOl EXLOEXOVTAL
neplocdtepeg and pia Avoelg (Brown, Collins & Duguid, 1989). Eivar 1dwitepa
ONUOVTIKO TO TPOTEWVOUEVA TPOPANUATO VO, EIVOL OVOLYTE KOl VO EMLTPETOVY GTOVG
nadnTég vo €pyactodV pe To SO TOVG 1O10UTEPO GTLA KOl LE TOV TPOTO TOL AVTOL
embopovv. Ot ovvBetkéc epyacieg Ba eumiékovv evepyd Tovg MHOONTEG OTN
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padnotokn dadikacio divovidg Tovg piay aichnon erEyyov Kot evdvvng g Habnong
Tovg, Ba evBappvvouy T OnovPYIKY emiivon mpoPAnudtov, Bo elval Katd To
duvatov drabepatikég cuvovalovtag Evvoleg Omd Sl0POPETIKEG, YVMOTIKEG TEPLOYESG
(texvoloyia, Téxvn, TEPPAIAOV, KOWV®VIN, LOONUATIKE, QUOIKES EMGTNIES), Oa givar
avOLYTEG Kol MUOOUNUEVEG MGTE O1 HOBNTEG Vo £XO0VV EVKAIPIEC GLUUETOYNG OTNV
TEAIKT OLOUOPPMOT] TV dPACTNPOTHTOV Kol TéA0g o mopéyovv gvkaipieg Y
aVooTOYOoUO KOl GLUVEPYOTiH oTa TANIoL TG OUAONS.

H dwpopeowon evog mhaiciov oyediaong OpacTnploTiTeV Kol €PUPUOYNIS TOLG,
mePAapPavel kot tov opopd otadiov ta omoio evBappOVOLV  CLYKEKPLUEVEG
dlepyocieg  OmM®G  eumAOKY,  TWEPAUOTIOHOG,  Olgpgbivnorm,  Onuovpyia,
napovciaorn/agloAdynon.

H dpbon tov pobntdv katd v ekmdévnon Hog epyaciog He TpoypoupaTiCopeveg
POUTOTIKEG KATAGKEVEG TPOTEIVETAL VO opyovabel o o oepd and Eeymplotd oA
aAAnioovvdedpueva otadwa. Ta otddio epyaciog dev Ba mpémel va KatavonBovv g
«OEPLOKA» yeYovoTa OAMA ©C QACEIS oG evioiog epyaciag mov HTopoLV v
gmovolopPavovtal Pe KUKAIKO TpOmo T/kot va emikoAvmrovral. Q¢ tétoln Oa
UTOPOVGOLE VO SLUKPIVOLLLE:

Y16010 EPNTAOKING: OLUTUTMOVETOL LU0 TPDTY EKOOYT TOV TPOPANUATOS KOl 01 LoONTEG
péoa amd eAevBepo SLAAOYO EUTAEKOVTAL GTOV TPOGOIOPIGUO TOV.

Y1410 mepapoTicpoV: ot padntég melpapotilovrar pe TpoypopupatiLOpeves amiég
unyovikée doués (ypavalio, tpoyoiiec, dfovec KAT.), Kvnmmpeg, oobntipeg Kot
€EOIKEIDVOVTOL LUE TO GYETIKO AOYIGHIKO, LEGA OO OTAG TPOPANHOTO TOV KOAODVTOL
VO OVTIHETOTIGOLV HE OTOXO TV  KOTOVONGON TOV TPOTOV AEITOLPYING T®V
TPOYPOUUATILOUEV®OY POUTOTIKOV KOTAOKEVOV KOODG Kol TV OLVATOTHT®V OV
OVTEG £XOVV. TO AOYIGLUKO.

Y1d010 owepevvnons: Ot pobntég emavompoodiopilovv 10 TPOPANUO Kol TO
EPOTANTO. 7OV OJTOIM®COV OTO TPAOTO OTASI0 HECOH OmO TNV EUmEPiC. TOV
amEKTNooY HETd TV eEotkeimon e To PaciKd LAKO Kol avoAdpBavovy v emilvon
TOV EMUEPOVE TPOPANUATOV epyalOEVOL GE OULAOES.

Y1dow0 XvvOsong ko Anuovpyiog: Ot pofntég kolovviar va cuvBécovv Ta
EMPEPOVS OTOLYELD Kot VAIKA (Tpoypppata) To omoio Topovstdotnkay oty Taén o
pilo TelMkn popen mov amavtd oto apyikd mpdfAnpa. Xe avtd 10 6Tdd10 ot pabnTég
QVTOOPYAVAOVOVTOL KOl KOTOYPAPOVY TNV TTopeio, TG SOVAELLG TOVG GE MUEPOADOYIN 1
oe eOAM0 mapakoAiovdnong. H kéBe opdda epydletar yio T odvBeon pog eviaiog
Adonc.

X140 Agordynong: ta teMKd mpoidvia tov ouddwv mopovstaloviar oty Tdén

kot a&lohoyovvrot. Ot pafntég KoAobvTal Vo OVTIETOTIGOVY KPITIKE TNV dOLAELd
TOVGC, VO EKPEPOLV OTOWELC KL VAL GUYKPIvouV pe Bdom ta KptTipla mov £xovy BEcEL.



Meléreg Hlepintwong ko Evailartinés lpoceyyioers Aidackaliog IIAnpopopikijs 277

3.3 Ta teyvoioyika epyalsia

H 100 tov mpoypopoTilOUEVOV POUTOTIK®MY KATAOKEL®V EeKivnoe pe TN yelmva
g Logo amd to 1éAn g dekaetiog Tov *60. Ot yeldveg owtég cLuVOEOVTAY UE TOV
VTOAOYLIOTH UE £V KOAMOL0 Kol LIropodoaV v KIVOOVTOL 6TO TATOUO AVAAOYQ LE TIG
eVIOAEG oL AdpPoavav. EZApEpo TOKIAMO OOUIKAV GTOWEI®V KOl MAEKTPOVIK®OV
eEapTNUATOV YPNCYOTOOVVTAL Y10, T GOVOEST] POUTOTIKAOV KOTOCKELVMV, EVD T
aVAYKT TNG OLTOVOUING TOV KOTOOKEL®OV OO TOV DTOAOYIOTH 001YNGE GTN YPNomn
TPOYPAUUATICOUEVOV KOPOV HE EVOOUATOUEVOLG UIKpoemeEepyaoTés. To cuotnua
LEGO Mindstorms NXT (http://www.legomindstorms.com) Tpoc@épel Vo eVEVEG
gleyyouevo omd vmoloyiot) «tovPfro» LEGO, mov amotelel tov eyképoalo Tov
ekmondevtikov poundt tov  LEGO MINDSTORMS, Swadpaotikods Kvntnpes,
NYNTIKOVS, VIEPMYNTIKOVS Kol GAAOVLG ooBNTpec, KaODG Kot po LeyaAn cuAAioyn
VAMKOV  koTookeug  («tovPAdxion, ypavalia, tpoyoiieg, G&oveg K.A.T.) 1OV
douovvTaL YOp® 1| TAV® GTOV UIKPOETEEEPYAOT).

[Ipocpéper  emiong éva  amhd  ypoewkd  wePPAAAOV  TPOYPOUUUTIGLLOD
(http://mindstorms.lego.com/Overview/NXT Software.aspx), oV dtver
dvvatotnto dnpovpyiog TPOYPAUUATICONEVOV «CLUTEPIPOPOV» Yol TIG UNYOVIKES
KaTaokeLEC. Ot mpoypappati{opeveg «oopmeptpopécy uetafifalovrol and tov H.Y.
oTN UNYeVIKY Kataokeun péow ovvoeonc USB 7 Bluetooth peta&d tov H.Y. kot tov
UIKPOETEEEPYAGTH TOV UNYOVIKDV KUTOGKEVDV.

To ekmoudevtikd Aoywopkd LEGO MINDSTORMS Education NXT Baociletar ot
¥PNOM EOVIST®V Kol ivat ol EKTOLOEVTIKT £KOOGT TOV EMAYYEAUATIKOD AOYIGHIKOD
LabVIEW tov National Instruments, A0yliGpKd 7OV YPNGILOTOIOVV TAYKOGUIMG
EMOTANOVEG KOl UNYOVIKOL, TPOKEWEVOL Vo oxedldoovy, va eAéyovv Kol vo
S0oKIAGOVY TPOIOGVTA KOl CLGTHLATA.

To Aoylouikod éyxet pia dtouctntiky  demoepn “ocdpe ko apnoe” (drag and drop) kot
£vaL YPAOIKO TPOYPOUUOTIOTIKO TEPPAALOV, TO 0Toi0 KADIGTA TNV EQUPLOYT TPOOITH
Yy évav apydplo, aArd kot e&icov dvvapikn yio évav gggdikevuévo ypnotrn. Ot
TOAETEG TPOYPOUUATIGHOD TPOGPEPOVY OAc To. blocks 7TPOYPOUUATIGHOD 7OV
amottovvtal yuo vo, dnpovpyndovv ta mpoypdappata. Kabe block mpoypappaticpon
mepthopfaver tig odnyieg mov 1o NXT pmopel va epunvevcet. ‘Eva mpoypappa
dnuovpyeital pe cuvovacud dropopetikdv blocks.

Ta dwbéopa ewkovidwa-blocks mepriapfavovy peta&d dilmv block kivnong (kdvovv
To poumoT vo Kivovvrot), block avapovig (kdvoov To poumdT vo mEPIUEVEL Yo TV
gvepyomoinon tov awetntipov tov N yww ™ AREN evdg optlOpEVOL YPOVIKOD
dwwomuatog), block emavainyng (Loop) (1o poumdt emavoropuPdver v idw
GLUTEPLPOPA OGES POPEG opicovue N HEYPL Vo evepyomomBel Kamolog aeOnTipag),
block emioyng (Switch block) (emttpémovv Gto poumodT var moipvel TIG OKEG TOV
amopdoeg). H mAqpng mokéta ewovidiov mepilapfdverl blocks dpdong mov
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EMTPEMOVY TOV EAEYYO OLAPOPWV EEMTEPIKMOV GLOKEVAOV (S1AOPACTIKOD KIVNTNPO,
YOV, AAUTTHPOV K.J.)

E| LEGO MINDSTORMS Education NXT
File Edit Tools Help
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Eixova 3: evoeixtiko mpoypouuo. ue exavalnyn (loop) yio thyv kivhon tov poumot oe
TETPAYWVO

Ta blocks pong emitpénovy T onovpyia cHhvletmv couneprpopmv. [leptiapfdvovv
ToV EAEYYXO Y10 TNV EMOVAANYN, TNV OVOLOV] Kot TIG cuvOnKeg HeTafAnTdv, yio ™)
SLOKOT] CLUUTEPIPOPAG 1 TOV KOOOPIoUO UI0G AOYIKNG GEPAC 0 Eva TPOYPOLILO. KOl
TN MY OTOQACE®DY Y10, TOV TPOYPOUUATIOUO OVTIOPAcE®V 68 KOOOPIGUEVES TIUEG
TOV oenTpov.

Téhog 10 mpdYpappe Tpoceépel «Ta dkd pov blocks» (My Blocks) pe to omoio o
YPNOTNG UITopel va amodnkevoel éva d1KO ToL TPOYPApLO OC £va. povadtko block, mov
umopel  va. 10 Eavaypnowomotost o€ GAAo  mpoypaupa. Kdabe  block
TPOYPUUUATICHOD €xel €vav Tivaka Opdpemong, HEGH TOL OToioL UTOPOVV
vayivovtol puOpicelg kol emAEYOVTOL TOPAUETPOL TOV EMITPENTOVV TOV EAEYYO NG
ooumeppopds tov block (m.y. aAidlovtog v 1oyd oto block xivnong pmopovue va
KAVOLLLE TO pOUTOT va KivOel ToyvTep).

4. Ilpog éva mpoypoupua eKnaiocvons EKTALOEVTIKOV

Koatéd tov mpmdto ypdvo tov £pyov avamtOyOnke éva mAaiclo oyedioong kot
EQUPHLOYNS OPUOTNPLOTHTOV TPOYPUUUATILOUEVOV POUTOTIKMOY KATUCKELMV, TO 0010
PBaciletor  oTic  0opyég TOL  emowodounTiopoV  (constructivism) kol TOV
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“KATOOKEVOOTIKOD” — €MOKOOOUNTIGHOL  (constructionism) Kot vioBetel v
wpocéyylon ¢ uadnong ue Paon cvvbetikéc epyacieg (project-based learning) yia
mv opydvoorn ¢ dpdong tov pabntov oty taén. To ovykekpévo miaictlo
arotélece TN Pdon oyedlaong Kot EQoPUOYNS OOEUOTIKOV dPACTNPIOTHTOV Y10, TN
OYOMKN TAEN KOl EKTOLOEVONG EKTALOEVTIKMY OTNV EKTMAOELTIKN aflomoinon Tev
TPOYPUUUATICOUEVOV POUTOTIKMY KOTOAGKELDV.

To mpoypappa ekmaidenong EKTUOEVTIKMV TEPIAAUPAVEL TIG akOAOVOEG PACELS:

Ewayoyikéc opastnprotTnteS oV 0koAovBohv TIC apyés TG ekmaidevong evniikmy
Kol TEPIAAUPAVOLY TNV  OAANAOYVOPLUI EKTOIOEVOUEVAOV KOl EKTOOELTH, TN
SLOUOPO®OT «OOOKTIKOD GUUPBOAAIOV» KoL TNV KIVITOTOINGN TOV EVOLO(QEPOVTOG TOV
EKTTOOEVOUEVDV.

H popmotiki] o0v YVOOTIKO OVTIKEIPEVO: Ol EKTOIOELOUEVOL EIGAYOVIOL GTOV
TPOPANUOATIOUO «YLOTL POUTOTIKY GTNV EKTOIOELOT;» GVINTOVING GE UIKPEG OUADES
TV 4-5 atopov emieyuévo apbpo (Tsang, 2004), to omoio €xel dobel mpog peAén
UES® TNG NAEKTPOVIKNG TAENG amd Vv Evapén tov mpoypdppatog. ['vetatl po Tpdn
glcayoyn oto ovotuo Lego Mindstorms, efgpedvnon Tov VAWKOD KOl TOV
AOYopIKOD oamd  Tovg  eKmoudevopevovg. Ot eKTOIOEVLOUEVOL HECH  OUOSTKAOV
EPYUOTNPLOKDOV OOKNGEMV KATACKELALOVV TO O1KA TOVG AAG POUTOT 0EIOTOLDOVTUG
10 Aoyiopukd LEGO Digital Designer (http:/Idd.lego.com/), amhd mpoypdupota
kafodfynong TV poumdt péc® Tov  Aoyispukov Lego Education NXT
(http://www.legoeducation.com) kot paboivoov va oaélomotobv osOntipeg 1Myov,
eOT1oc, vepnyov kol agnc. IlepapartiCovrar pe ™ ypopuky kivnon kot v
TEPIOTPOPT] TOV POUTOT Kot TNV avtidpacn tov oe gpebicpata mov Aapupdvel péow
TV oodnTNpov oV 0md To TEPIPAIAov. EEgpevvolv Tig 1010TNTEG TOV KIVITHPA: ..
ol tvat M oY€on NG TOYVTNTOS TOV CGLTOKWVATOL — POUTOT HE TNV 10Y0 TOV
kwvnmpa; Ildg tpocdopiletal  andotacn mov S1avheL TO POUTOT OO TIC GTPOPES
tov kwnmpo; Ildg pmopovpe va kdvovpe 1o avtokivito poumdt vo otpifel oe
npokafopiopévn yovia 1.y, 90 popmv;

Ewayoynq tov Osopntikod mhorsiov: 1 ¢dorn avt EEKIVAEL LE KATOLYIGHO 10EMV
(brainstorming)pe BAorm T0 EPOTNU: TOG 1) YPNOT TNG TEXVOAOYING GTN GYOMKN TAEN
0o umopovoe va oALGEEL TO TAPAOOGIOKO dOCKOAOKEVIPIKO LOVTEAO UETAOOONG TNG
YVOONG; XT1 GLVEXELD Ol EKTAOELOUEVOL EpyAlovTal 6 ouddeg TV 4-5 aTdU®V Kot
ou(ntobv emleypévo apBpa To omoion Exovv dobel mpog peAétn pEcm TG
NAEKTPOVIKNG TAENG amd TV €vapén TOv TPOYPAUUOTOS Yio TN UAONon He Yynelokég
TEYVOAOYIEC, Y10 TOV €mOKodouUNTIoUO (constructivism) Kot Tn Oewpio KOTAGKELNG
m¢ yvaoong (constructionism) (Ackermann, 2001), yio ™ Poacicpévn oe oyéon
gpyooiog padnon (project-based learning) (Carbonaro, Rex & Chambers, 2004). Ot
ov{ntmoelg cvveyilovtal PEGm TS NAEKTPOVIKNG TAENG.

H popmotikn cav gpyaieio padnong: ot ekmatdevopevol epoapudlovy oty mpdén m
Baciopuévn oe oyédo epyociag pabnon (project-based learning) viomoidvtag €va
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TPAYLOTIKO project Tov £xel ¢ BERA TO GVYKOV®VIOKO TPOPANUA TG TOANG KOl TV
emvonon evog «EEumvou» Aem@opeiov mov Kveiton ywpig odnyod kon eSvmnpetel TIg
avaykeg ovykowwmviag oty moAN. 'Etol ol ekmoidevopevol EUMAEKOVIOL GTN)
S1001Kao10 KOTOOKEVNG KO TPOYPULUUOATIGHOD £VOG POUTOT 0EI0TOIDVTOS TO TOKETO
katookevdv Lego Mindstorms NXT kot to Aoyopikd Lego Education NXT. H
gpyocio TOV ekmaldevopévav akoiovdel v idta pebodoroyia tov 5 otadiov wov
TPOTEIVETOAL VO EPUPLOCTEL 0TI GYOAKT TAEN Ko £xel O TEPtypapel mapondve. Ot
EKTOOEVOLEVOL KOAOVVTOL GTY] GLVEXELD VO €Qapuocovy Tn pebodoroyio yio va
GYEAGOLVV £val VEO O1KO TOVG project, va T0 ToPOLGLAGOVY GTHY OAOUEAELD TNG TAENG
KOl vo. T0 6u{NTNoOVV HE TOVG GAAOVG EKTALOEVOUEVOVG KOl TOV €KTOdeLT]. Ta
projects TV EKTOOEVOUEVOV ONUOCIEDOVTOL KOl OTNV MAEKTPOVIKN TAEN Kol O
d1dAoyog cuveyileton exel.

5. O1 mpdTeg MAOTIKES EQapuoyés

Tpeig TAOTIKEG EPAPUOYEG TOV TPOYPAUUOTOG EKTAIOEVOTG EKTAOEVTIKAOV EXOVV NON
oloxAnpobdel (DPefpovdplog 2008) amd tovg avticToryovg etaipovg oe Itaiia (pe 20
ekmondevopevoug), ToaAla (pe 15 ekmoudevopevovg) kor Povpavia (pue 15
EKTOOEVOEVOLS) Kot 1 a&loAdynon toug eivan Non oe e&€Mén. H a&loldoynon tov
EKTOLOEVTIKOV TTPOYPALULOTOC EYIVE JE TOPOTHPNGCT KoL KOTOYPOUP TNG EPYOCING TOV
EKTOOEVOUEVDV OTI OLIPKELDL TOV TPOYPAULOTOS, GLVEVIEVEELS KOl GUUTANPMOT)
dounpévou epeTNUATOAOYIOV 6T ANEN TOV TPOYPAUUATOC.

Ta dedopéva g a&loAdynong mov Tpoékvyay and kabe €va eBvikd exmaldeVTIKO
TPOYPOULON KOWVOTOOUVIOL KOl GTOVG GAAOVG €Taipovg kot Mdn Ppickovior vrd
ov{ntnon. Mepikd TpmdTa evpRUATO TOL avadeiyOnioy 1101 ard v a&loAdynon TV
TPOTOV QVTOV TIAOTIKOV EQUPUOYDY VDTOSEIKVOOLV OTL O EKTOLOEVTIKOL:

o avayvopilovv ©g EVOLOPEPOV Kol AEITOVPYIKO TO TPOTEWVOUEVO Oe@pNTIKO
TAOIC10 EPAPHOYNG TOV EKTOOEVLTIKMV OPAGTNPLOTHTM®V POUTOTIKNG

o Oewpolv TIg TPOTEWVOUEVEG HOONOLOKEG dPACTIPLOTNTEG MG L0 EVOLULPEPOVTHL
SLoOEOTIKN TPOKTIKY TPOCEYYIoN Yol TN O1000KaAln LadnudTmv Teyvoloyiag
KOl EMOTNUOV KOTAAANAN Yo vo ddoel epebicpata otovg pontéc Kot vo
KIVITOTTOIGEL TO EVOLAPEPOV TOVG Y10 TNV EMGTNUN KOL TNV TEXVOLOYiN

®  gKQpAlovV TO CKEMTIKIGUO TOVG YI0L TNV EPUPHOYT TOV OPACTNPLOTHTMOV O
TAPUSOGIOKES GYOMKEG TAEELS Y10 TPUKTIKOVS KLPIWE AOYOVE TOV ApOPOVY
ot Olayeipion TV opddwv epyaciog TV HOONTOV Kol EKTOOEVTIKMOV
TEYVIKAOV, OTOG T.Y. O TPOTEWOUEVOSG KKATOLYIGUOG 10EDVY», 0101TEPMS OTNV
nepinT®on molvnAndmv tééewv.

e Tovifouv OTL Ol TPOTEWOUEVEG OPUCTNPLOTNTEG OAMOITOOV TEPIOCOTEPO
SOKTIKO YpOVO amd aVTOV TOV GLVNOMG TPOPAETOVV TO. GYOAIKA MPOAOYLOL

TPOYPALLLLATOL
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e Oewpodv oavaykaio vo vadpEovv oAAUYEG TOV OVEAOCTIKOV OOUDV TOL
OVOAVTIKOD  TPOYPAUUATOS, TETOEG TOL VO ELVOOVV TIC EKTALOEVTIKEC
Kavotopieg Ko ta, LaKpdg didpkelag oyéota epyosiog (projects) Tpokeévon
VO KOTOGTEL EQIKTN 1] EI00YMYN TNG POUTOTIKNG OTIC GYOAKES TAEELG.

YTOVG EKTALOEVTIKOVG TOV GUUUETEL OV GTO EKTOLOEVLTIKO TPOYPAULLO TPOTAdNKE (Ko
0€ KATOEG TEPUTAOCELG AVTO £YIVE OEKTO) VO EPUPUOGOVY GTI| GYOALKN TOVG TAEN TIg
idleg OpaoTNPOTNTEC OTIC OTMOiEg EKTAOEVTNKAY, VO TIG OEOAOYAGOVV KOl Vo
KOWOTOMGOVV TIG EUMEIPIEG TOLG KOl TO OMOTEAECUOTA TNG 0&l0AOYNONG GTOVG
EKTOOEVTEG TOVG.

H eumepia mov mpoékvye amd v epopuoyn Kol aglohdynon v mpoypaupudToV
avtov ovinteiton MO peta&d TOV ETOlPOV Kol OVOUEVETOL VO, OONYNOEL GF
avafe®pnoelg Kot emAvAcYESINCUO TOV EKTOIOEVTIKOD TPOYPAULOTOS KOl TOV
eKTOdEVTIKOV VAIKOV. To avabewpnuévo mpdypappa Bo dokipactel ek véov otV
TPA&N pe 3 véa eKTodELTIKA TPOYpaupata Tov Oa vioromBody 6to gapvo e&aunvo
tov 2008 oe EALGSa, Togyla kan lomavia. H telikn a&loAdynon tov apoypoppdtov
avtdv otic €&l ovuuetéyovoec Evpomaikés ymdpec ovopUEVETOL VO TOPACYEL TO
avoykoio EpELVNTIKG dedopéva mov Bo vmooTnPiEovy TNV EUMEIPIKT] UEAETN NG
OTOTELEGUATIKOTNTAG TOVG KOl B0 EMTPEYOLV TN GLYYPOOYT MG TEKUNPLOUEVNS
TPOTACTG Yo TNV €vTaén TOV TPOYPUUUATILOUEVOY POUTOTIKMY KUTOUOKELMY GTNV
EKTOIOEVOT TOV EKTOOEVTIKADV KOl GT1 OYOALKN TAEN.

Evyapioricg

H epyacio avt otpiydnke oto €pyo mov €xel mpayupoatonombel ota mhaici Tov
project TERECoP pe v owovopkr, vrostmpiEn tov Evponaikov Ilpoypdppatog
Socrates/Comenius/Action 2.1, Agreement No  128959-CP-1-2006-1-GR-
COMENIUS - C21 2006 — 2518 / 001 — 001 SO2. Zt0 Bewpntikd Kot peBodoroyikd
TAOIC10 EKTOIOEVONG EKTOIOEVTIKMOV 7OV TUPOVCIACTNKE GE OLTH TNV €pyacia
avayvopiletor 1 wWwitepn ovpPfoin tov Ilamavikoddov K. xor Opdykov X.
ovvepyat®dv oto épyo TERECoP.
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