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Iepiinyn

Zmv epyacio avt) TopovstdleTol pio TAOTIKY Tpoomdfeia Yo TV Katavonon Pacikdv
apydV, EVWoldV Kot SoUdV Tpoypapptatiopov and pabntés Ipvaciov pe v a&lonoinon tov
exmadevtiKo Aoyiopukov MicroWorlds EX Robotics yio Tov TpoypaplllaTiGHd pOUTOTIKOV
katackevdv LEGO. H Paciopévn og oxédio epyaciog (project) ekmatdevtiky dpactnptoTnTa
mpaypatonomdnke o éva Ivpvacto g Ibtpog pe ) ovpperoyn 6 padntodv me I taéng. Ot
podntég eiyav mg £pyo TV VO TPOYPOUULATICOVY 0l POUTOTIKY KATAGKELN e TOLPAAKLO Kot
aoOntpeg Lego, ypnoyomoidvtag dopég eAEYXov Kot emavainyng. Me ) Bondeia oA Y
gpyaciog KAMONKav va avoAdcovv to mpoPANUa, vo. oxedidoovy Evav oAyoplOuo yio tnv
€MIAVOT TOL, VO, VAOTTOMGOVY TOV 0AYOP1OUo Kot vo, eEAEYEOVY T TPOYPALLOTO TTOL KAOE popd.
emwvoovoav. H mopotipnon g epyaciog kot 1 agloAdynorn TV evePYEIDV TOV HaNTOV
€0e1&av 0Tl 1 EKTOBEVTIKT] dPUGTNPLOTNTO TOVG PonBnoe va Katavoncovy T Agttovpyia TV
Bacikdv dopmv mpoypappaticpov. Tovg fondnce eniong, vo cuvepyaotolv, va avtaAldEouv
gumelpieg kot vo amokTnoovy deE10TeC PESH o8 £val TANIGLO 01KOOOUNONG TNG YVAOTS.
AéEarc kheword: MicroWorlds EX Robotics, Lego Mindstorms, Tpoypappoticpog.

Abstract
In this paper a pilot attempt is presented for the understanding of basic programming
principles, concepts and structures from high school students, using the educational software
Microworlds EX Robotics for the programming of Lego robotic constructions. The
educational activity was project-based and the sample consisted of six high school students
from a school in Patras. The students had to program the behavior of a Lego robotic
construction with bricks and sensors, using control and repeat structures. Using the
worksheets, they had to analyze the problem given, to design an algorithm in order to solve the
problem, to construct programs and finally, to test these regarding to their correctness.
The observation of students’ work and the evaluation of their activities showed that this
educational procedure, enabled students to use basic programming concepts and to
comprehend the basic programming structures. Students were also enabled, to cooperate, to
exchange ideas and to obtain skills in a constructivist framework.
Keywords: MicroWorlds EX Robotics, Lego Mindstorms, programming.

1. Ewcaywyn

Zopeova pe tov Papert, 0 TpOypOpUOTIOUOC UTOPEL VO, OTOTEAECEL EKTOUOEVTIKO
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EPYOAEID VIO TNV KOAMEPYEWDL KOl AVATTUEN VONTIKOV OeEl0THTOV GE OAOVG TOLG
pafntég ko diver o kivtpa Yo Eva SOUNUEVO TPOTO GKEWYNG KOl OVTLLETMOMIGNG
TpoPANUaTOV oe Oho 6YEdOV TO. Yvootikd avtikeipevo (Papert, 1980). O tumikog
TPOTOG  OWOCKOMOG TOV  TMPOYPOUUATICHOD  GLVICTOTOL OTNV  XPNoT  HOG
EMAYYEALOTIKNG YADCCOG TPOYPOUUOTIGHOV Kot EVOG KATAAANAOL TTEPIPAAALOVTOC Yia
TNV vAOTOINoN TPOYpoUpaTOV pe aplfuovg kot ooufora (Evvoyorog k.d., 2000).
Av10g 0 TpdémOg ddackariog dpmg yapaktnpiletor and mpofiiuota (Brusilovsky et
al., 1999), agod ot emayyeALOTIKEG YAMGGES TPOYPOULATIONOD TEPIAAUPEVOUY
TOAAEG €viOAég mov pall HE TIG OCULVTOKTIKEG AEMTOUEPEIEG TOV  OTALTOLVTOL
oynuatifeTol évog PHEYAAOS OYKOG TANPOPOPING OV TPEMEL VO, APOLOlbEl amd Tovg
padntég, avaykalovidc Tovg Guyvd, VO 0GYOAOVVTOL TEPIGGOTEPO UE TIG TEXVIKEC
AETTOUEPEIEG LIOG YADOOAG TPOYPOUUOTIGHOD TOPd e TV XpNon Pocikdv apymdv
wpoypoppatiopov. O pabntig SHGKOAN KOTAVOEL TOV TPOTTO WE TOV OTOl0 eKTEAEITOL
£Va TPOYPOLLLO KO OTOKTA ol EAAMTTH] KOTAVOTON TNG LOPPNG E1600V-e£0d0V, apov
T0, TEPLOGOTEPA TEPPAAAOVTA TPOYPULUUATIOUOD SEV TEPIAAUPAVOLY KATOLOV OTTIKO
TPOTO AVOTOPACTACNG TG AEITOVPYIOG TOV TPOYPAUUOTOG,

Ta terevtaio ypovia €xovv avomtvybel epyodeio mov Ponbovv tovg podntéc vo
Eemepdoovv to. mapomdve mpoPAnuata. Ta epyoreion avTd KaTnyoplomolovVToL
avaAoyo pe ta yapoktnplotikd toug (Powers et. al., 2006). Tétoleg katnyopieg givar
To apnynuatika gpyoleio (m.y. Aoywoukd Alice) (Moscal et al., 2004) pe ta omoia
TPOYPAUUATICETOL 1) APTYNOT LG LOTOPLOG, TO E0YOAELO OTTTIKOD TPOYPOLUOATIOUOD LE
T0, omoion 0 podNTg Tpoypoppatilel pécw evOg TEPPAAAOVTOC L evEPYEIEG TOTTOV
«cépvo kKo apve» (drag and drop) (Goldman, 2004), ta epyaleio mopaywyng
oaypoppaTowv porng (m.y. Iconic Programmer) (Chen & Morris, 2005) ota onoia o
XPNOTNG TPOYPOUUUATI(EL CUVOEOVTOG T OTOLEID TOV TPOYPUUUATOS MOTE Vo
avamopacTadel 1 GEPA TOV VTOAOYIGU®V, TO EPYAAELR LUE XPHON YADOOOS TOALOTADY
emirédwv (m.y. Robolab) (Portsmore, 1999) pe 1o omoio o ypnotng pmopei va
TPOYPOUULATICEL GE OAPOPa EMIMEd, OVALOYO, LLE TIC YVAGCEIS TOV Kol TO €100¢ NG
EQUPUOYNG Kol TENOG, TO EPYAAEia  TPOYPOUUOTIONOD TOADUOPPIKHS  €E000D
OTOTEAECUATOV, PE TOL OTOLOL 1) EKTEAEGT] TOVL TPOYPAUUOTOG EYEL OG ATOTEAEGLO TNV
€€000 Oyl uovo KeWEVoL aAld Kot dAANG popeng mAnpoeopio (MicroWorlds Pro) 1
TOV TPOYPAUUOTIOUO poutoTikaV katackevmv (Lego Mindstorms) (Cliburn, 2006).
[MoALG epyodeio EYOVV YOPUKTNPIOTIKG TOV GAVIIKOVY GE TEPIGGOTEPEG OO L0 OO
TIC TApOTdve Katnyopies.

Y10 véo PiPAio mnpogopikng g I Tvuvaciov viobBeteital o wpocéyyion
O100oKOMOG TOV TPOYPALUATIGHOD JLOPOPETIKY TNG TAPUSOCIOKNG, 1 Omoio divel
£UPOOT GTOVG UIKPOKOGLOLE. ZuyKekpuéva, a&lomoteital To Aoyiopkd MicroWorlds
Pro, to omoio ypnoyomolel TV YA®GoA TPOYPUUUATIGHOD Logo Kot TV emekTeivel Le
11010 TPOTO, MGTE VO Elval EDKOAN 1 SNUIOLPYIC EPYACIOV LE TOAVUEGAL.

Xmv egpyacio avty mopovoldletar pion wAOTIKY Tpoomdbeln a&lomoinong Tov
exmandeuTikov Aoyiopikov MicroWorlds EX Robotics yio tov mpoypappoticpuo
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poumoTiKdV katookev®v LEGO ota mAaiclo eKTaldeuTIK®Y dpacTnploTHTOV Yo TV
KaTovonorn Pocik®v apydv, EVVOIOV Kol OOUMV TPOYPUUUOTIGHOD omd pabntéc
IMuvaciov. H Baciopévn o oyédo epyaciog (project) ekTandevtikny dpactnptoTnTa
evémleEe tovg poONTEéC oe pion mTpoomdbeln TPOYPOUUATICUOD UG POUTOTIKNG
KOTOOKEVNG HE TOLPAGKI Kol oicOnTpeg, pe TN YpNon Oou®mV EAEYYOL Kot
ETOVAANYTG.

2. Ocwpntino wlaiocio

Ta tedevtoioc ypdvio amodideton Wwitepn mpocoyn otig Paciopévec otov H/Y
SpUCTNPLOTNTES LOVTELOTOINGNC KOTAGKELMOV Y10, EKTAdOEVTIKOVE okomove. H épevva
o1 OWOKTIKY TOV EMCTNUOV Kol TNG TEXVOLOYING €xel 00MNYyNOEL 0T OMpIovPYin
teyvoloyimv eAéyyov Paciopévov otov H/Y mov emirpémovv v avdamtuén
dpactnprottov povieronoinong oto oyxoielo. Onwg emonpaiverar omd oyetikég
épeuveg M texvohoyio eAéyyov mopovLCIALEL €VPVTEPO EVOLAPEPOV TALOOYWYIKNG
a&omoinong (Kovmyog & Opdykov, 2000) apov oa&lomolel mpoktikd T Pooikn
[Mogetiovy Béon 6T o 1A KOTOVOOUV KOADTEPO OTOV £(OVV TNV gukaipic va
EKPPACTOOV UECH TNG TPOCMOTIKNG avakdivyng kot onpovpyiag (Piaget, 1974). H
oelpd LEGO Mindstorms £xst ypnowyomomBel o€ 0pKETEG TEPMTMOGES OTN
SaoKaAID TNG TEXVOAOYIOG KOl TV QUGIKAOV ETIGTNUDV amd TNV TPOTORUOUI ©F
TNV TMOVETIGTNUIONKY EKTAIOELON Yo TNV VROGTAPIEN TNG «KOTOGKELUGTIKNG
(constructionist) paOnong (Resnick et al., 1996; Portsmore, 1999; Kapatpdvov k.d.,
2006; Alimisis et al., 2005; Alimisis et al., 2007) oaAAd kot ot S1dacKkoiio faciK®V
POV TPOYPOUUOATIGHOD KOl EICAYOYIKMOV EVVOLDV TNG EMGTNUNG TOV VTOAOYIOTMOV
(Lawhead et al., 2002; Fagin & Merkle, 2003; Kapatpavtov «.d., 2005; Kaykdavn
K.G., 2005). Ta maxéroo LEGO Mindstorms umopodv va Tpoc@épovy TOAAG GE o
AoyiKn S160CKAAOG TOV TPOYPUUUOTIGHOD OYL LE TNV £VVOLL TOV “DTOAOYIGUOV’ OAAL
pe v évvola G ‘aAAnAemidpaocng’, 6mov ta dedopévo dev givarl ‘Tuég’ (values)
oA ‘ovtotnTeg OV Bo TapaTnpNBovV’ Kot Ta amoteAécpaTo OV givor ‘véeg TInéG
aALG ‘evépyeleg Héaa oe o dSuvapkn dtadikacia’. Mia tétoto Aoyikn vAomoleital g
£€V0, AVTIKEWLEVOOTPOUPEG TANICIO OOV 0 OECUOG OVAUESH OTN) GULUTEPLPOPE TOL
PLGIKOD OVTIKEILEVOL (TNG POUTOTIKNG KOTOGKELNG) KOl GTO TPOYPOULO TOV pobntn
glvat 1oyvpods kat aueca mapatnpnopog (Lawhead et al., 2002).

2y epyacia avtn, viobetmvtag v amoyn mog Pdon g exkmaidevong eival m
(QULOIKN TAGT TOL TSV Yo £pevva, (e£€pedVIOT KOTAGTACE®MYV), Y10 ETIKOWV®VIO
(xpnon g YA®ooWG), Yo KATAGKELT] (TPayLATOV) Kal Yia Ekepacn (cuvaistnpdtov
ka1l Wedv) (Dewey, 1997), emyepndnke n 0&l0moinon Tov EKTALSEVTIKOD TAKETOV
pounotikedv Koataokevdv LEGO Mindstorms kot TOL EKTOOEVLTIKOD AOYIGUIKOD
MicroWorlds EX Robotics, mpokeypévov va gpeuvnfel av kot katd mdéco pabntég
luvaciov pe ™ ypAoN TOL  UTOPOVYV VO KOTOVONGOLV  Pacikég  apyég
TPOYPOUUATICUOD, OO Ol SOUEG EAEYXOV KOl EMAVAANYNG KOl VO EPYOCTOOV UE
OTEC.
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3. MeBoooloyia

[Mo 11 avaykeg TG HEAETNG YPNOLOTOONKE TO EKTOOEVTIKO TOKETO POUTOTIKDOV
katookevdv Lego Mindstorms ‘Teyvohoywés Emvonoelc’. To maxétro amoteAel éva
€VEMKTO UEGO Yo OXEOGUO KOl KATUOKEVEG GE MEPIOPICUEVO YPOVO KOl HE UIKPO
Kk6otog. [Ipocpépetl «otkodopkd» vVAKA (TovPArdxio, ypavalia, Tpoyovs, TPoyoAieg
K.G.), aicOnmpeg yia ™ petddoon dedopévev otov H/Y kot eEmtepikés cLOKEVEC
(xovmtpeg, Aapmntpeg K.4.). H mpoypappatilopevn povado RCX (tovfro RCX)
pumopel vo. omoBNKeVLEL TWPOYPAUUATO OTN UVAUN €VOC LUKPOEMEEEPYOOT| TOL
petadidovtar and tov H/Y tov ypiot péow Bvpag vrepvudpmv Kot va to eKTEAEL G€
mnpn avtovopio and tov H/Y amd tov omoio upetaddbnke to mpoypoupa. To
TEPPAALOV OV  YPNCIUOTOIEITAL YO TOV  TPOYPOUUOTIOUO TOV  POUTOTIKGOV
xatackevmv eivar to MicroWorlds EX Robotics (tng etoupiog LCSI), 10 omoio
xpnoomotel v yAdooo tpoypappatiopod Logo kot tnv enekteivel pe t€1o10 tpdmo
MOTE VO EIVOL EDKOAT 1) dNUIOVPYIC EPYOCIOV LLE TOAVUESIKO YOPAKTHPA, GALG KOl O
TPOYPApUATIoHOG Tov popmot Criket kat tov pkpoeneEepyastn Lego RCX Brick g
Lego. 'Etot, 1 610a0KaAlo TOV TPOYPOULATIOHOD OgV 0KOAOVOEL TO TLTIKO HOVTEAO
dwackorag aAld po Kataokevaotikn tpoctyyion (TooPforag & Avimviov, 2005).

H exmodevtikn dOpoacmpidmrta 7oV  ToPOLOIAlETOl  OTNV  €PyOcio  OLTY
nmpaypatomodnke oto 160 INvuvacio IMatpag. H mAotikn opdda amotelodbvtay amd
€€ (6) Tuyoaia emieypévoug nabntég g tpitng tdéng (3 aydpia kot 3 Kopitoia), ot
omoiol ywpiotnkav emiong toyaio o€ 2 ouddeg tov Tprdv. Orol Tovg giyav ddaybel
Oéuata TPOYPOULATIOUOD GTO OYXOAEI0 TOLG KOl GVYKEKPLUEVO Bépata alyopiBuwmv
kaBog war T doun: If <ouvOkn> then <eviodéc> o If  <ocvuvBnkn> then
<gvToAéG> else <evtoAég™

Otv pofntég elyav aoyolnBel pe v  oiyopifuikn emilvon  mpoPAnpdrov
YPNOLOTOIDVTAG YEVOOKMIIKA, Ol OUMG LE TN OOUN EMOVAANYNMG Kol Oev glyav
TPOYPOULUATIGEL TAAL YPOUOTOIDOVTAG KATOL0 YADGGO TPOYPAUUATIGHO. Katd
duapkelor NG dpaoctnplotnTog ol pobntég dovieyav cuvolkd oe 2 dlwpeg
ovvavinoelg Pacilopevol oe 5 €01Kd StopopPOUEVE QUAAL ePYACIaG. X& OAEC TIC
pdoelg g dpactnpdtTTog 060nKe Wiaitepn EREacn OOTE KATA TV avamTtuén Twv
TPOYPOUUATOV ELEYYOL TOV POUTOTIKOV KOTACKEV®V Ol HobnTtég va oAokAnpdvovy
Tov KOKAO avantuéng tov mpoypdlppatog (aviivon tov mpoPfANpaTog, oyedlaopog
alyopiBuov Yo TV emiAven Tov TPoPANUATOC, VAOTOINoT Tov aAyopiBuov, Eleyyog
TOL TTPOYPALLOTOS) EVD TN GLuVAvVINoN £KAgve pio ou{fTnon yio T EVVOlEG Kal TIG
SoUEG TPOYPOUUUATICHOD OV ¥pnoomomOnkay. Xe kaOe nepintwon tovg {nrnonke
Vo KOTAYpAWouv 1 va OYEOGooVY TOV TPOMO LHE TOV OMOI0 OKEPTOVIOL V.
vAomomoovv to TPdypappo (Tov oAyopldlo) Kol oI CLVEXEW va apyicovv TNV
viomoinon tov mpoypaupatog. O €Aeyxog TOL TPOYPAUUOTOC E£yve pHECH OO
Sdlodkaoieg SOKIUNG Kot AmOpplyng.

Kotd 1t Odbpkela ¢ Opaoctnpomntag ypnowonombnkayv  tpelg  péBodot



Aroaxtixég Ilpooeyyioeis yia tov Ilpoypaupoticud 225

moapakoAovOnoNng TG epyaciag TV HaONT®V: o. TpoKoAoVONoN amd Tovg OvOo
EPEVVNTEG KO TPOCMTIKEG ONUEWDCELS, B. Nyoypdenon tov cuintnoeny Twv opadmv
TOV padnTdv y. cOVIONO €POTNUATOAOYIO HETA TO TEAOG Tng dpactnprotnroc. To
gpotnpatordylo mephappave 10 epotioelg (8 TOAATANG eTAOYNG KOl 2 avOlKTOD
TOMOV). AVvTéC 0QOPOLGOV TIC YVOGELS TV padnTodv Yo to yeptoud H/Y, ) yvoun
Tovg Yo T0 Aoyiopkd MicroWorlds EX Robotics kot Tov mpoypoppationd pe ovto,
OAAG KoL TN YVOUN TOLG Yo TN dpacTnploTnTa UE TNV omoia acyoAndnkav. Avo
EPEVVNTEG TAPOKOAOVOOVCAY LE TPOGOYN TOV KATUYIGUO 0EDV, TIG GVINTACELS, TIC
OpaoTNPOTNTEG Ko TS avidpdcels tov uadntov. Kpatodoov onueudoslg kot
enevéfavay  O6tav ot pabntég ypewloviav Ponbew. O  poéAOg TOLG NTOV
ovuPovievtikdc mapd Kabodnyntikdc. Ot dpactnpldTnTeg NYOYPAPNONKaY doTe OAN
N EPELVNTIKN OLAOO VO UTOPEL EK TOV VOTEPWOV VO AVAAVCEL TOV TPOTO GKEYNC KOl
gpyooiog T@v padntov.

3.1. H Ekraudeotiky opactypioTyTo

H epyocia tov podntov amoteAodviav omd OO  EMUEPOVS  EKTOLOEVLTIKEG
dpaCTNPIOTNTEG, KOUTO TN JIGPKELD TMV OTOIV TO EVOIOPEPOV KOl TO. KIVITPO TV
padnTov odoéva kot avéavoviav. YmnpEav cul{nNtnoels, EMYEPNIATO, COUPOVIES,
dpwvieg, e oKomd vo OAOKANP®OOVY 01 EKAGTOTE dPAGTNPLOTNTES.

H zmpot dpactnpiotnra vAomombnke oty mpodtn dimpn ovvavinon, KoTd m
SugpKeLn TG OTOT0G 01 EPEVVNTEG APYIKE TOPOVGINCHY CUVIOUN TOV VAMKO eE0TMGUO
Tov maxétov Lego Mindstorms kot 1o mepiBdAiov tov Aoyioputkov Microworlds EX
Robotics. Ot pafntég epyalduevor pe 10 mpato pOAAO gpyaciog (‘Tvopwio pe ta
Lego Mindstorms’) NpBav ce emoaen pe ‘€évmva’ otolyeion 5600V KvnTHPEG Kol
AAUTEG KO TEWPOUATIOTNKOV HE TIC EVTOAEG TOV AOYIGUIKOD 7OV EAEYYOLV TN
Aettovpyio TOVG. XN GLVEXELD, TOLG 0OONKE £va 1101 KOTOOKEVAGHEVO OVTOKIVITO,
Yoo Adyoug otkovopiog ypovou kail tovg nmbnke vo avayvopicovv ta ototyeio mov
avto mepiéyetl. A&ilet va onuelmBel 6Tt ot padntég emBovpovcay vo KATOGKEVAGOVV TO
aVTOKIVITO 1 €0T® VO TPOTOTOCOVY TN HOPPY| ToL. 'l T0 AdYo avtd eE€ppacav
TOAAEG 10€ec Yopig va mapakvnOobv amd v gpguvntiky opdda. To dgvtepo POAAO
gpyooiog (‘Kdavte 1o avtokwvntakt va xwnfei!!!’) mpoétpeme tovg pobntég vo
TPOYPULULATIGOVV TO CLTOKIVIITO TPOGOIOOVTIAC TOV O1APOPES CLUTEPLPOPES APYLKAL
oOUO®VA e TO QUAAO €pyociog Kol oT OLVEXEWD OIKNG Tovg emAoyns. To
amotélecpa kabe evtoAng NTav Gpeso ovTIANTTO aeol 1 kabepio PETASOOTAV GTO
toOPAo RCX pe ) Ponbeto tov mopmod vrepvBpwv, yeyovog OLME TOL ATOLTOVCE TN
GUVEYN ONTIKN €MOPY] LETAED VTOKIVITOL KOl TOUTOV. XVVTOHO TOVG Onuovpynonke
N ovaykn oveopTnTonoinong TOL CVTOKIVITOV OO TOV VITOAOYIOTY] Y10 VO UTOPEL Vol
extedel obvleteg ovumepipopés. 'Etor d00nKke 1 evkaipio 0TOVG EPEVVNTEG VA TOVG
HANoovy Yoo T dladikaoiec Kol Tn Onpuovpyio TPOYPOUUATOV. ZOUG®VOE UE TO
TPOYPULLO crasycar t0 ODTOKIVITO TPOXWPA Y10, 5~ e Ta QATO. OVOUUEVD, ETITOYDVEL
i 57, oroupota ue to. pwta ofinord yio 5’ kou Cavolexive | COUEOVO UE TO
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TPOYPULLLO moVeit T0 GDTOKIVHTO TPOYWPG UE TO TPACIVO UTPOOTIVO PWS OVOUUEVO
yia 10 kot 0T GOVEYELD, KIVEITOL TPOS TA TLOW UE TO TLOW KOKKIVO (MG OVOUUEVO VIO,
57" Kabe popd o1 dvo opdades TePIEYpaOay AEKTIKE TI| GUUTEPUPOPA TOV OLVTOKLVI|TOV
TPW 10 TPoypappoticovv. AkorobOnce M ovayvopion tov EEuvmvov otoyginv
€10000V dNANOT TV 0IGONTHP®Y PWTOG, BEPOKPOGINC, 0PN KL O TEPALATIOUOG LE
TN AELTOVPYie TOVG Y10 VO KOTOVOTIGOLV 01 LoNTES “TU KOl ‘¢’ avTol “peTpovV’.

Eiwxova 1: Apiotepa. - o1 poOnrés epyaloviou oe opades. Aeéid - To avtokivyrakt xai o
PWTEIVOS THUOTOOOTHS

H debtepn dpaotnprotnta, 1 omoia NTov mEPIGGHTEPO CLVOETN, VAOTOMONKE OTN
dgvTepT dlmpn GLVAVTNOT Kot KOTA TN SdpKeLd TG Ol LaONTEG apov EPOSIACTIKAY
pe Evtumn Mot Tov TEPLElE TIC ATAPAITNTEG EVIOAES, dOVAEYAV LE TO EMOUEVA TPia
eOAMO  epyocioc. Apyikd tovg TéONKe TO KLpiWG TPOPANUA oL eivor O
TPOYPOUUATICUOS TOV OVTOKIVIITOL MOTE VO GCUUTEPIPEPETOL KATAAANAQ GTO KOKKIVO
N/kar TPdowo @avapt evog eMTEVOL onuatoddtn. H kotaokevr Tov ootevod
oNUOTOdOTN TOVG 060N KE emiong étolun Yo Adyovg otkovouiag xpovov. Akorlovdnoe
KOTOYIGUOG 10e®mV Kot cu{non ywo to eEdptnuo. pe o omoio Ba mpénet o apdaél va
glval epodloopéVO MOTE v “avTIAAUPAVETAL TO YPDOUO TOV QMOTEVOV CTLOTOdOT:
‘o mpémer vo. Eyovue arobntipes’, ‘Gélovue ouoBntipo. ypouotos’, ‘n kKoxkivy kai y
poovy Aauma Bo. Exovy S1opopeTikn Eviach ewTos’, ‘vai, alld to mepifallov umopel
va exnpealet... . Apod 1 culnon KatéAnée oTov amapaitnto astnTipa emTOG GTO
UTPOOTIVO PEPOC TOL OWTOKIVITOL, TO PUALO gpyacioc 3 (‘Kdvte To avtokivyntdkt va
PAémel!!!’) Tovg mpoétpeye va KOTOYpAWOLY TNV TN TOL CLTOG ‘peTpdsl’ dtav
Bpioketon eumpodg omd TNV OVOPUEVT] KOKKIV] AGUTTO, TN OVOUUEVT] TPAGIVY] AGUTOL
Kol 6T0 QUOWKO mEPPArAov, doTE Vo avTIANEBoOV T1g dlapopés otig petpnoels. Ot
nadntég €tot, avtiotoiytooy Tig {MVES TV aPOUNTIKOV TIL®Y OV LETPOVGOV LE TO
‘TPAGIVO’ Kol TO ‘KOKKIVO™ Tov @mTEWOD onuotoddtr. To térapto uAho epyaciog
(‘To avtokiymrdkt kot ot oTevol onpatodotes (1)°) Bempdvtag Twg 10 avTokivinTo
glvolr otapotnuévo oto KOkKwvo @avapt {nrtodoe omd Tovg MUONTEG VA TO
TPOYPULULATICOVV MGTE Vo apyicel va, Kwveitar 6tov 10 Qavdapt yiver mpdoivo. H
ov{ATnon ‘avaye’ oUEcmG Kol YP1yopo ol LobNTES avayvapIoay T XPNOLOTNT TG
evioM|G waituntil [ovvOnkn] v omoilo UETEQPUCAV ©G mEpiueve éws otov: ‘Oo
kavooue waituntil green’, * apov dev katalofaivel to green kotolafoiver voduepo.’,
70 KOKKIVO &ivol yopw oto 470°, ‘o mpdovo oto 390-400°, Qo folovue waituntil
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sensorl < 450 yio vo eiuaote péoo xor puete, bon’. To mpdypappa VAOTOWONKE Ko
EKTEAEOTNKE HE emTUYlO €VO M TOPERPAOCT] TOV EPELVNTAOV 0POPOVGE HOVO TN
ovvtaln TV eVIOADV agov ot puadntég dev yvopllav kaid to Aoylopukd. Adbnke n
guKalpict GTOVG EPELYNTEG VAL GLINTIHGOLV LE TOVG PabNTEG TO pOLO TNG doUNG: repeat
<evtoléc> until <ovvOnxn> v Aewtovpyla NG omoiog mpooeyyiler M evioin
waituntil [oovOikn]. To néunto eOALO gpyaciog (‘To avtokivnTdkl Kot Ot eMTEWVOL
onuatodotes (2)’) Bempovtag Tmg To avtokivnTo Kiveital, {nrovce and tovg pabntég
V0. TO TPOYPOUUOTIGOVY DOTE VO GTOUATNCEL OTOV TO PAVAPL YiVEL KOKKIVO KOl OTN
ouvéxel va apyicel vo Kwveitol 0tov 10 @avdpt yivel tpdowvo. O wpoPfAnpaTicroc
€0® elvar Alyo peyodvtepog eneldn ot pafntég SuoKoAEHOVTOL VO KATAVOT|COVY TMG
pe v evroAn waituntil [cuvOnkn] T0 avtokivnto ‘mEpEvEl’ va kavoTonOel o
ouVOnKN akdun kol av Kwveitaw  ‘Ga modue  bon  waituntil....’,  ‘waituntil....
sensorl<470°, ‘Oa Pdalovus boff; ... pedletar;’, ‘av de 10 Pdlovus Oa Kiveita
ovvex@s . OMOKANPOVOLY TO TPOYPOLLLLO TO OTTOT0 EKTEAEITAL TEMKE EMITUYMOG KO OTN
ouvéyelol doKIUALoVV o GVVOETEG GLUTEPLPOPES.

Hivaxag 1: Apiotepa - evoeiktiKo mpoypauua yio. to poALo epyaciog 4. Aecia. -
EVOEIKTIKO TPOYPOUUA VIO, TO POALO Epyaciog ).

to car to light
waituntil [sensorl < 450] bon
bon waituntil [sensorl < 470]
end boff
waituntil [sensorl < 430]
bon
end

4. Arworeléouara kar cvljtnon

[Mopatnpoviag v epyacio TV HadNTOV KATA TN SdpKeE TG SEEaymyng TV
OpOCTNPOTATOV KO HEAETOVTOG TPOCEKTIKA TNV NYOYPAPNOY| KO TIG ONUELDOELS TOV
EPELVNTOV, OlamioT®ONKE OTL VINPEE Eva 110ETEPO EVIAPEPOV KL ALPOGIMSN Y10 TV
0AOKANP®OT TOV {NTOVUEVOL TPOPANLATOC.

Kotd ™ didpketo vAomoinong g paotnptotntag o€ Kabepud amd Tig Vo oUddES, ot
polot avotéOnkay ota PEAT TNG Ao TOVS 1010V Tovg cuppetéyovtes. [Tapatnpnonke,
0Tl T0. ayoplo OV ovupeteiyov oe kdbe opdoa €deiEav AUECHS, TEPLGGOTEPO
EVOLOPEPOV OTNV OVOKOTOOKELT TOV CLTOKIVATOV Kol OTNV €maAnbgvorn Tov Kotd
mOGO TO TPOYPOUUO OV KoTaokevalav Aettovpyovoe €tol Omwg ovépevav. Ta
Kopitola £det&av (evdeyonévmg Kot €€ avaykng) vo mpocoavatoriloviol TeplocdTEPO
OTN CLYYPOPT TOVL WELSOKMOIKO POV To ayopo ‘dpmatov’ To avtokivinto. H
GLUTEPIPOPA aVTY TV dVO0 PVA®V eaiveTon va cupPadiletl pe Tig andyelg Tov Papert
Y. TN OUVOUIKT] OV OVOTTOCCETOL KOTG TNV EVACYOANCT] TOV MOV HE TNV
ynowkn teyvoroyio (Papert, 2003), coupova pe ™ omoia ta Kopitoia dokipudlovv
olo Ta 10N mPAYUAT®V VD TO 0yoplo. BEAOVY Vo KAvouv KATL Yp1yopo Kol duvaTo
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Kot £tot apyilovv ouEcme Vo KATOoKELALOVY.

Agv drumiotddnke va dnpuovpyeitot TpdPANUO Omd TV aVOyVOPLIoN TOV EVIOADY TOV
énpene va ypnopomombovv. Eniong, 1o yeyovog 0TL 01 EVIOAEG NTAV GTNV AYYAIKY
dgv @AavnKe vo. eMOPE apvnTIKA oTr oOuNon Tov mpoypdupatos. To KvpldtEPO
TPOPANUO KOTA TOV TPOYPAUUATIOUO, EGTIAGTNKE OTN GUVTAEN TOV EVTOADV, ONAadn
TN XPNOTN KEVAV, 0YKLUA®V KAT. T0 onueia avtd mopevéfnoay Kot Edmcav Aven ot
EPELVNTEC, QPOV 1 dPACTNPIOTNTO OTOYEVE GTINV KOTOVONGCT TG AEITOLPYiNG TV
SOUMV  TPOYPAUUATICHOD 7OV  ypnoomomonkoy kot Oyt O6T0 TDC OVTEG
ouvtaccoovtol.  Znuelidveton  PéPara, Ot T POCIKA  YOPAKTNPLOTIKE TOV
GUYKEKPIUEVOV OOUMV  EMOVAANYNG €lval KOWG OTIG TEPLOGOTEPEG YADGOGOES
mpoypappatiopod. Tavtdypovo mpokvuyov amopiec Kot TPOPANUATIGHOL OV
aQopovcay Kt AL eMOTNHOVIKE TTedia (OTWE PUOIKY|, TEXVOAOYIN) TOV TPOGEdMGAY
GTNV EKTOOEVTIKN dPAGTNPLOTNTO SIUOEUATIKO YOPAKTIPA.

A6 TNV aviADoT TV ATOVINGE®Y GTO EPOTNUATOAOYL0, TO OTOI0 YpNoLUoTOOnKe
HETA TO TEAOG TNG dladikaciog, damotdbnke 6Tt 6Aol ot pabntég giyav H/Y oto
oniti, 3 giyav Topakoiovdncel pobnuate extdoc oxoieiov, 3 padntéc Bempovoay Tmg
€xovv pétpileg yvaoelg ot ypnorn H/Y, 2 mapa moArég kan povo 1 Alyec. Olot tovg
glyav YPNOLOTOMGEL AOYIGUIKO YEVIKNG ¥pnons (T.y. Microsoft Office) kot moyvidio
yoyayoylag. Movo évag onlmoe mwg eixe ywoo Alyo epyoaotel oto mepdAiov g
QBasic. To Microworlds EX Robotics @dvnke gokolo ot ypfon o€ 5 pabntég kot
pétplo og 1 poévo padnt. O TPOYPUUUOTIGHOS TOL GUTOKIVIITOV NTAY TOAD €0KOAOG
vy 3 pafntéc ko pétplog v tovg vmdéiourove. Olot tovg Bprkav woAD Kot mapa
TOAD evdlopEpovaa TNV gpyacio Toug pe T Lego. yeddv 6ot MNlmcav mog Epabov
va wpoypappatiCouv. XapoKTnpioTiKeg amavInoel mov £dwoay NTav: ‘Euabo mwe
TEPITOV  YIVETOL O TPOYPOUUOTIOUOS, ‘O TL yYpRotuevovy ot alyopiBuol, wwg
poypouuatiCoov’, ‘cuaba vo falw pio Aoyikn o€ipa Kol VO, OKEPTOUOL OAES TIC
exooyés, uabo vo. epoypouuotiée’. To @O0 Kot 1 TPONYOVUEVT EUTELPIO GTN XPNON
H/Y dev @dvnke va emnpéace TIC AMAVTIOELS TOVS TOV APOPOVGOV GTNV EVKOAMA TNG
XPNONG TOL AOYIGHIKOD, GTOV TPOYPULUATIGHO TOV GUTOKIVITOV KOl GTO EVOLOPEPOV
7OV TTOPOLGIOCE YU AVTOVE 1) dPUGTNPLOTNTAL.

Ao O\ ToL TOPOTAVE, JOTIETOONKE OTL 6TO TEAOG TNG SPACTNPLOTNTOG Ol HOONTEG
ntav o€ B€om va 1pNeLoTOIo0V e guyépela To Aoyioukd MicroWorlds EX Robotics
Y10 TOV TPOYPOULULUOTIGHO TOV OUTOKIVATOL 0AAG KOl TV GTolyEiv Tov Takétov Lego
Mindstorms. MdAota, ftav o Béom va eEnyodv og OAES TIC TEPITTOCELS TL AKPIPDG
KGOVEL TO TPOYPOLLLA TOVG.

Xe oyéomn pe to TPOPANUA OV TOVG TEOMKE, Ol LoBNTEG KOTAPEPOV VO, TO AVIAVGOVY
GULPMOVO, LE TA PUALO, EPYOCIOG, akoA0VB®ME Va oYedidcovy Tov TpOTo AHGNC TOV Kot
OTN GLVEYEWDL VO, OVOTTOEOLY TO TPOYPOUUE Yo Ty emidvon tov. 'Edeiéav va
KOTOVOOUV, £0T® KOl E00YMYIKH, TOV TPOTO YpNong Tov Pacikdv Soudv Tov
TPOYPAUUATOG TTOL Ypnotpomomdnkayv. X’ avto, icog Ponnce 1o yeyovog otL 10
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nmepBariov epyacioc eveddppuve TOV TEWPUUATIGUO KOL TOVE EOVE TN SVVATOTNTA VoL
PAEmoVV Gueca TO OMOTEAEGHO TNG EKTEAEONC TOV TPOYPAUUATOC Tovg. Méca amd
aVTOV TOV TPOTO €Pyaciog, ol UabnTég elyav TV €uKolpio. VO QLTEVEPYNGOVY, V.
ATOKTIGOLV EUTELPIN KOl VO ETOPEANO0VV TEAKA Ao T AGOT TOVG.

ZOUTEPUAGHATIKA, 1) TIAOTIKT OVTH €Pappoyn £0€1&e OTL Ol POLTTOTIKEG KOTOOKEVES
LEGO Mindstorms pe 1o Aoywopkd MicroWorlds EX Robotics, pe tv mpodmodOeon
NG KATAAANANG TOdOy@YIKNG TAOGI®MONG, UTOPovV Vo, GUUPAALOVY OLGLUGTIKG GTN
S100a0KOAMO TPOYPUUUATIOTIK®Y d0U®dV. Ot HaONTEC OTN GLYKEKPLLEVN EKTUIOEVTIKY
dpaoctnpotTo  cvvepydomnkay o€ €va  TAODCL0  Omd  VAIKA  mepPdAlov,
YPTOLOTOINGOV LE EMITUYIO EICAYMYIKEG - POCKEG SOUES TPOYPOUUATIGHOD Kot
YVOPIGOV TOV TPOYPOUUOTIONO ¢ Mo Oadikacio aAAnAemidpaocng kot Oyt
HOOMUATIKOV VTOAOYIGHLMV.
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