Aidoxtikég Hporaoeig ITAnpopopikns-Pourotikn-Ilepifailovia 571

Awomoinon 1ov Arduino 6T EKTOELOEVTIKN S10.01-
Kaoio. Meréitn mepintoong

Ap. A. Aovkartog', H. Makpuyiavvnc’, Ap. B. Mrgheordtng’

Mporvmo Mepapatucd Tyoreio Mavemotnuiov Adnvév (ILILE.ILA.)
dlouka@sch.gr
Exn/kog ITE19 ot Aedbuovon Hpotopaduac Exnaidevong A’ ABnvag
eamak@sch.gr
S ohcog TopPoviog IIAnpogopiknig
vbelesiotis@sch.gr

Hepiinyn

Y10 GpBpo avtd yiveton o mEPtypoen TEPPOAAOVI®OV EKTOUSEVTIKNG POUTOTIKNG YOUNAOD
KOGTOVG Kol KaTaTiBEVTOL TPOTATELS &LOTOINGTG TOVG GTNV EKTAEVTIKT O10d1KAGT0, |LE OKO-
7o Vv evioyvon tov padnck®dv arotedecpudtov. H 0An avdivon eotidletotl oty popmoti-
KN TAATQOpUa YaunAod k6ctovg Arduino, pio TAATEOpLE TOL Uropel va. cuvopdpet kabopt-
oTIKG otV vVAoToinon and Tovg podntég o TANBdpas Epywv, oe dbpopa dOUKTIKG avTL-
Keleva Kot Pe TOAAATAG TodUy@YIKA 0QEAT. L€ CUVEXELD TOAADV EPELVAV Y10 Ta BETIKA
OTOTEAEGLLOTO TETOLWV OPACEMV, KOTOBETOVLLE TPOTAGELS Y10 KUAES EKTOLOEVTIKEG TPUKTIKES,
[e OKOTO TOCO TNV OVTILETOMION TV cuviBmv TpofAnpdtov mov eppavilovior 66o Kot TV
nepatépo Pertioon Tov Paburod aflomoinong TapOUO®Y VIOAOYICTIKOY GUOTNUAT®V GTN
oyohkn ta&n. o Adyovg KoAvTEPNG KaTovONoNG Tapovolalovpe Kol dV0 EVOEIKTIKEG TV
nopondve epyaciec. H mpdtn and avtég mpoaylaTedeTon TV TOPACTOTIKY OTTIKOTOINGT TNG
KOTOYPOPTG EVOG KGEICUIKOD YEYOVOTOSH KOl 1) dEVTEPT Eval OO TOL Umopel Vo KatevOhve-
Tal e vedpato.

AéEarg khewdwd: Kawvotopeg Exmardevtikég Ilpoxtikés, Poumotikr), Arduino, Ardublock,
Scratch, Zewopoi, Gesture Controlled Vehicle, physical computing

1. Ewcaywyn

H Exmoudevtiky Popmotikn] amotedel éva topén tov kAddov g Poumotikng, e e-
(QOPUOYN OTNV EKTALOEVTIKY] SLOOIKOGI0 KOl OTOCKONEL GTNV gvicyvon TV padnoto-
KOV omotedecpdtov pog dwackaAiog. Ot TAATQOPUEG TOV GUVAVTALE VO YPNCIUO-
To10VVTONL £lvar TOAAEC Kot KaBepio £xel 1010{TEPA YOPAKTNPLOTIKA CYETIKE LE TO KO-
GTOG, TNV TOALTAOKOTITO TOV VAIKOD KOl TOL AOYIGLUKOD TNG, TO0 OGO €ival «ovol-
KTN» 0TO VAIKO KOl GTO AOYIGHIKO TNG 1] TNV KOwoTnto PE TV omoia oyetiletat. Avo
YOPUKTNPLOTIKEG TETOLEC TAOTQOpUES Exmandevtikng Popmotikng eivan awtr e Lego
(2014) ka1 ot Tov Arduino (2014).
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To evdloQEPOV TNG EKTOIOEVTIKNG KOWOTNTAG E0TIALETOL OAO KOl TEPIGGOTEPO TNV
KOTA TO SLVOTOV ATOSOTIKOTEPT OELOTOINCT) POUTOTIKMY GLGTNUATOV GTNV EKTOL-
devtikn Swodikacio kot laitepa 6oV and avtd Paciloviol 6 TAATEOPUES YOUNAOD
K6otovg. Trv enitevén cvvepyaciag Kol GHVIESNS TOL PVGIKOL KOGLOL Kol TOL 10€0-
TOO TOL VIOAOYIOTY, KAT® amd Tov 6po Physical Computing (O'Sullivan, Tom Igoe,

2014).

A conversation between the physical world and the virtual world of the computer
o€ po Me v evBdppuvon e EUTAOKNG TV HLaBnNTdV 6T GLVOPHOAGYNoN TOV YAL-
KOV KOl GTOV TPOYPUUUOTIGUO TOL AOYIOUIKOD Kot KAT® omd TG KATUAANAES O100-
KkTikég puebodoroyieg, yivetar mpoomdfeio emitevéng Oetikdv pobnolokdv amoteie-
oHATV.

Eivol moAAég ot d1daktikég mpotdoelg mov Pacilovrol otnv mAatedpua Arduino, o-
Kkpiéotepa oV To Sradedopévn Tov ekdoyn g, Arduino Uno, pe Betucd copmepd-
OUOTO MG TPOG TN GLVEIGPOPA TNG OTNV EKTOUIOEVTIKY S10dIKAGIN, OTMG YL TOPA-
detypo antéc mov meprypdopovior oto (Mreiecivtng & Kokkivog, 2012; Aovkdrog,
2014). Tnv eumloxn ot JOAGKAAO TNG TAUTEOPUAG GVTNG TN GUVOVIOUE Kol GTO
maiocwo podnuatov IIAnpogopikng 1 Oecpobenuéveoy KOVOTOU®Y EKTOIOEVLTIKMV
dpdoewv (Matoayyovpag, 2011; DEK-3966, 2011). H évta&n pog té€totog mAateop-
uog otn ddackolio, TPETEL VO, GLVOIEVETAL OO TNV KOTAAANAN Tpocoy Kot pebo-
doloyia, KabBmg eALoyEVEL O KIVOLVOG TNG EMAVATAVOTG TOV EKTOLOEVTIKOD UTPOCTH
TIG «apeTECH TOL Arduino, Tng un 6moTAg EKTIUNONG TOV TPOTEPOV YVHDGEDY TOV Lo~
ONTOV 1 TG VIEPEKTIUNONG TOV OVOUEVOUEVMV OTOTEAEGUATOV. Oéuata OTmG To
TOPUTAV® UTOPEL VO 00N YNCOVY € SLIPOPO TPOPANUOATA KO VO LELOGOVY GTUOVTL-
K6 TNV @@EAELD OO T YPNON TNG TAUTEOPLOG OVTHG.

To mapov apBpo, oe cuvéyela GALMY EPELVAOV GYETIKA pe TN BETIK GLUVOPOUN O
pofnotokn 01ad1Kacio. KOVOTOU®MY EKTOLOEVTIKOY POUTOTIK®V OPACE®V, EMIOUDKEL
VO OTOVTIOEL GTOV TTOPUTOVO TPOoPANUOTIoHO. AkpiBéotepa, mpocmadel va cuvel-
oPEPEL OTNV TTPOCTADELD EVOAPPLVONC KOl TPOTPOTNG TNG EKTOUOEVTIKNG KOWVOTNTOG
yio T 0140001 TETOIWV dPAcE®MV KOl KOADY TPAKTIK®V. EYovtoc amoktioel emopkn
EUTEPIO OTO YDPO, GLVTOVILOVTOG KOl ATOTIUOVTOS OvAAoYES dpACELS, KoTaOETOVLE
EUTELPIEC KOl S1OUKTIKEG TTPOTAGELC OO EKTOUOEVTIKEG TPUKTIKES UE OKOTTO VO, CLVTLLLE-
TOTGTOVV oplopéva cuvnOn Tpofinuate mov speavifovtor kKot va BeAtiombei axdun
nep1toc6TEPO 0 Pabog a&lomoinong cvotnudtev 6mwg o Arduino ot ook TééN.

To vrdromo tov dpbpov eelicoeTon g €N Xty evotnta 2, Biyovron Oépata PEA-
Tio¢ alomoinong tov Arduino otn SdoackoAio, Ue TEPLYPOPT TV POCIKOTEPDV
TpofAnpatov mov oyetilovioar pe tn ypnon tov Arduino otnv eKmOdELTIKY S10d1KoL-
oo Kot KoTaeon TPoTAcE®V Yia TV ETIAVGT TOVG. XTH GUVEXELD KOL GTNV EVOTNTA 3,
Y. AOyoug KOAVTEPNC EUTTESMONG TV TPOTACE®YV, TaPoLSIilovTal dVO YoPaKTNPL-
OTIKG, Topodelypata £pyoaciav TaEng. AKoAovBovv ¥pGILE GUUTEPAGLOTO KOl TPO-


http://www.google.gr/search?hl=el&tbo=p&tbm=bks&q=inauthor:%22Dan+O%27Sullivan%22
http://www.google.gr/search?hl=el&tbo=p&tbm=bks&q=inauthor:%22Tom+Igoe%22
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TAoEIC Yo TEPALTEP® AVATTLEY Kot a&loToiNoT TOV TEPTYPUPOUEV®V TPUKTIKMOV Kol
VTOOOLMV, EVMD TO APBpo KAEIVEL e avapopd 6 GTOYOVG LEALOVTIKNG EPYACTOG LLOG.

2. Oéuara alromoinons tov Arduino etn didackalio.

H mloateopua Arduino yivetal dupeco ayomnt kot evBovoidlel Eviovo pia pepido
LoONTOV Kol 0KOUN TEPIGCOTEPO L0 HEPIda KOONYNTOV oV ovalnTohV SNUIovPYIK)
O016£000 amd T povtiva TG CLUPATIKNG EKTAOELTIKNG dradikaciog. To yeyovog owtd
adopelofTnTo evéyel moAD BeTikd ototyela oAAG pmopel v eykvupovel Kot Kivov-
Voug madaywykng aotoyiog. ‘Etot, n évraén g nhatedpuag Arduino otn d18aKTikn
Sl0d1Kacio TPEMEL VO GLVOSEVETOL OO TOV KOTAAANAO oYedloopd g S1daoKaAiag.
Inueio TG OANG oYEdIOONG AVOPEPOVTOL GTT] GLVEXELO.

2.1 Oéuara cysdiaocns
YKomoG Kol 6TOY 0L

Apykd Tpénel va TpoodopiGovE TO OKOTO KOl TOLG GTOYOLS TNG dPAcCTNPLOTITOG
(project) mov Ba €eliybei. TTowo givon To avapevouevo amotédesua; oo i oxéon tov
LLE TO JIOOKTIKO OVTIKEILEVO TTOV CLVOLETAL;

Ynapyovoes yvacels ToV nodntov Kot fadpés dvekoriog

To avopevOUeVo ATOTELEGLLO TTPETEL VO GUGYETIOTEL LE TIG TPOTEPES YVMDGELS TOV L0~
Ontov. Eival modd e0kolo évag eKmaldenTikog, EEAVTAMVTAG TO LEPAKL TOV, VO TTPO-
TPEYEL TOLG LOONTEG 68 TOAD PIAOd0EN oyEdla Kot oty mopeia, va KataAnEel va Ta
VAOTTOMGEL TO £PYO0 GYEDOV OMOKAEIGTIKA 0 1010¢, ovTi Yo Tovg pabntéc. Eniong evoé-
YETOL va TayimBel po KaTdoToon oty onoia Oo yivetal pabnuo povo pe puo. pkpn
petoynoia pobntov mov cvppepifoval To pepakt Tov kabnynTn Tovs.

IMpo@il podnTdv 6c oyion pe To project

‘Eva popmotikd project mapovsidlel ocvyvd pia «yonteion o oxéon ue dAia Oéuora,
LE AmOTELEGHO VO TO EMAEYOVV Ol HOONTEC KPIVOVTAG TO OPYIKG EMLPAVEIOKA. XT1)
ouvE eln OpmG, epPabivovtag oe avTo, dev gival Tapadoto, aKdOU Kol LEGH GE Lol
T4EN pobntodv 6mov 6AoL emédeéay Eva £pyo oyeTiko pe Tt Poumotikn, va mapatnpei-
ToL €VOg Kavog aptBpog pHodnTomv Tov TANTTOUY 1 TOPAUEVOVY TPOGKOAANUEVOL O
pio 086vn Tov gpyactnpiov mailovtog moyvidlo Kol adlopopOVIOS Yio To. SPMUEVA,
TOV VOOV, omAd omd cuvibela. Avtd 10 avouevo umopel vo eAattmbel, oe
TPMOTO Pabuod, pe TNV KOTAAANAT evnuEp®on TV uabntdv Tpv TV eXtloyn Tov pro-
ject.

PoOpog s€EMEng Tov project

H xatookevaoTtikn TpoOKANGT TOL EVEXEL LLOL POUTOTIKT KOTAUGKEDT), ®OEl cuyva ToVg
pabntéc va emintodv avumopova éva dupeco amotédecsua. [apatnpeitor cuyxva pa
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OVUTTOLLOVT|GIOL VO POACOVY GTO TEMKO ATOTEAEGUA, GTNV TANPT] KOTOGKEDT], AO10(pO-
POVTOG Y10, TO EVOLAUETO OTASLO TOL WTA Eivat Ta TAEOV ddakTiKd. 'ETot, po mopeio
LE TO OMGTO YPOVIKO GYEICUO TV Nl PEPOVG oTadi®Y, Kamotol Ba tn dexbovv o~
AG kdmotot dAlot Ba T BewpricovV TPoYOTEDT.

To mopomdve mpofAinuata dev ivar o pdvo mov pmopel va eppovicfovv Katd T
ypron Tov Arduino otn oyolikn Ta&n, eivar OpmG amd Ta To cLVNOICUEVE KOL Y10 TO
AGYO OVTO ECTIACAE TNV TPOGOYN LOG GE GUTA KOl T AVIWETORIOAUE oTNV TPAcN
og project mwov avantvéope pe neBO30VEC TOL TEPTYPAPOVTAL GTO EMOUEVO KOL UE Op-
KETH eVOAPPLVTIKE OTOTELEGLLOTOL.

2.2 Ilpotacelg S10aKTIKNG AS10TOINGNS

IIpoxeévon va mePLopicovE TNV EUPAVIOT] TOPOLOIWV OGTOYLDY LITOPOVLE VO, KO-
TAQVYOVE GE SLAPOPES TPUKTIKESG, OTWS 01 AKOAOVOEC.

YKom6G Kol 6TOYOL

Na 8écovpe 10 oKOTO KOl TOVG GTOYOVG UE AmAGTNTO Kol PEUAGLO TPOC TIC YPOVIKEG,
TIC OIKOVOLUKEC, TIC TPOYPUUUOTICTIKEG KO TIC KOATOOKEVAGTIKEG TOVG OMOLTHOELS KOl
oT0 TAIC1O TAVTO TOV GTOX®V TOV HoBNUATOg TOov gvidooetal 1) dpactnprotnta. Ot
GTOYOL OVTOL TPEMEL VO OPIVOVY TTEPIBDPLO SLOPOPOTOINGNG TG OANG TTOpEing Omo-
PAémovtag oty eumiokn OAwv tev padntov. Ipénel va evBappdvouy Tovg GuUETE-
YOVTEG LOONTEC GTO VO ONLLOVPYOVV LE TO VO EXITPETOVY GYETIKA AUECO, ATOTEAEGLO-
Ta, 0vVa 6TAO0 TPOoOOOL, Kot Vo oxedAlovVTal MOTE VO TAPEXOLY TN SVVATOTNTO Yo
TOPAAANAN €EEMEN TOV SIAPOPOV TUNHATOV TOV £PYOU.

Kéotog

Na ppovticovpe To 6X0 £pYo Vo €ival KOGTOAOYIKA EPIKTO, OVAAOYQ HE TIC SLVATOTI-
1eg TOL KGBe oyoreiov. ' Tapdaderypa, Eva £pyo pe KOGTOG VAK®MV O)L TAV® amd 75
€ umopel va yopakInplotel Qiktd Kabng t0 mocd avtd gival duvatd vo eEevpedel.
Emiong koo eivor va a&lomotovvtan Kot GAAES VTOSOUEG 1) VAIKA Y®PiG KOGTOG, OTMG
Yo Topadetypa, eSaptRUate omd £vo oo malyvidl, Kacetopwvo 1| CD, pepikd Ev-
Aa, Pideg Kkat yopTOVL, LOTEP OO TOANLOVG EKTUTIMTEG.

AvvatétnTe ToU podnTH vo TpoypoppaTiCEL

Katd ) oyediaon evog project npénet va emhéEovpe 0 KatdAAnio mepiBdAlov mpo-
YPOUUOTIGHOD G oyéon pe TN Paduido kot tnv téén tov puadntdv. Aot arortodvtol
SLOPOPETIKEG YVAOGELG Kot OeEIOTNTEG 0O TOVG UAONTEG GE GYEGT UE TO TTPOYPOUUOTL-
o016 mepIPdrhov mov emAEape. Avtd 610TL umopel va emAeyOel gite to mepPdiiov
7oV TapEXEL 1| TAaTEOppa Tov Arduino, dniadn to Arduino IDE mov givon C-like me-
pipéAdov gite éva emTePIKO TPOYPUUUATIOTIKO TTEPPAALOV TTOL GuvepyaleTal UE
avtv. Akppdc avuti 1 peydAn duvatdTnta ETAOYNG TOV TPOYPOLLOTICTIKOD TEPL-
BaAilovtog kdver TNV TAATEOPUO 1WO1CHTEPO KOTAAANAT OKOUN Kot Yio Toudid Tov dgv
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£€YOVV OTOKTNOEL 10101TEPT] EVYEPELD GTO Vo TPOYPapUpaTilovy ypdpovtag eVIOLEC.
Xopoktnplotikd mapddetypo anotedel 1 yprion tov mpoécbetov oe JAVA vy 10
Arduino IDE mov ovoupdletor Ardublock (2014) kou mopéyel mepifdiiov omTikod
TPOYPOUUATIOUOD HE TAOKIOW, KOO®OG Kol TO TPOYPOpNTIoTIKO TTepBdAiov S4A
(2014) mov Paciletar oto Scratch Tov MIT (Scratch, 2014), av kot éygl KGmo10VG TE-
propiopodc og oyéon e to Ardublock mov 6a avaivbovv mapakdto.

XopoKTNPLOTIKA O10.(POPOTOLNUEVIS OLOUCKUAING

Ot epyaciec mov avaBétovpe mpénet vo epovtilovpe doTE Vo amoTeAoDVTOL 0md Eval
TPOGEYTIKA EMAEYUEVO PELYHO EMUEPOVS SPACTNPLOTHTOV LE KATOLEG VA £XOVV KL-
Pl®OG KATACKEVUOTIKO YOPUKTAPO, EVO GALEC KLPIG TPpoypappaTioTko. Eyet 1diaite-
PO EVOOPEPOV OV, GTO TAAICLL TOL 1010V €PYOV, O TPOYPOUUUOTIOTIKOG YOPOKTNPOS
oyetiletan pe mePLeoOTEP TOV EVOC SUPOPETIKNG PIAOGOPING TPOYPUUUATICTIKG, TTE-
pipéAlovTa. Xe YevikEG YPOUUES, efvorl TOAD amodoTiKO Vo akoAovBeiTal 1) S100KTIKY
AOYIKT VAOTOINGNG TEYVIK®V Stapopomotnpévng ddackariog (Kavdaxng, 1991).

OpodoovvePYOTIKY] O100GKOALN

H avantvuén evog tétoton Project mapoc@Epetol Kol OmoTel TNV EVOOUATMOON TEXVL-
KoV Opoadoocvvepyatikng ddackariog (Matoayyovpag, 2011), pe katdAinin tpoco-
1M, LETOED GAA@Y, 6TV amdd0on TV pOA®Y 6TOVG HabNTég TV opddwv. 'Etol, mpé-
7l va avafétovpe 6toug uanTég Tov £yovv peyolutepn Kot TavTePN e€otkeimon pe
10 mepPdirov tov Arduino to poro tov Bonbov exmadevT OGTE VL dPAGOVY TOA-
AOTAOGIOOTIKG KoL VO GUVTEAEGOVV GTN JLLLOT TNG YVAGCNG KOl TPOG TOLG VTOAOL-
TOVG,.

IMa vo yivouv mo cvykekpiévo, kot katovontd ta tpotabévta, Oa avapepbovue o
dvo épya TaEng.

3. Aidaktikés npotdcels Taéng

Yy evotnrta ovtr Ba TapovclocTody 800 Epya (project), pe to TpdTo va apopd. TNV
OTLTIKOTTOIN G TNG KATAYPUPTG EVOG KGEIGUIKOD YEYOVOTOG» KO TO OEVTEPO EVAL OYM LA
mov umopel va katevBuvoel pe vedpata Gesture Controlled Vehicle (GCV). Adyw g
EMTPEMOUEVNG EKTOOTG TOV ApBpov, diveTal TEPIGGOTEPT EUPUCT] GTO OLOOKTIKO OYE-
OGO TOPE OTNV TEYVIKN TEPLYPOPT] TOV EPYDV QVTOV.

3.1 H Orntikonoinon - Illpocouoiweny &vog Leiouikov I'eyovotog

To épyo oyetileTor pe TNV KATAypapr £VOG «GEIGUIKOD YEYOVOTOG) Kol OTOTEAEL £val
KoAO Topadetypo cvvepyasiog Tov Arduino Uno ue to mepipdidrov Scratch (2014). H
dpdon avtn e&eriytnie oto [pdtumo [epapatikd Zyoreio tov [Havemopiov Abn-
vov (I'vpvaco), katd to étog 2013-14, w¢ cvvepyacio OpiAov POUTOTIKNG KOl TTEPT-
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Baiiovtikod mpoypdppatoc. O duhog eoticce oty mAateopuo tov Arduino Uno
EVO TO TEPPAAAOVTIKO GTOVG GEIGLLOVG.

H mhoteopua Arduino Uno, ce eninedo vAkoD, eivol Epodlocévn LE Evay avoloyL-
KO-yneLoKko petatpoméa tov 10 bit mov pmopel va mapaxorovdncet dedopéva and 6
T0 TOAD €16050VG, oYEOOV TOVTOYPOVa, LEcw ToAvTAeSiag (Novong & Novon, 2013),
vrocvoTnua oV divel oto Arduino Uno motkileg duvatdtnreg ypnone. Tao dedouéva
pmopovv va tpogodotnovv, pécm Bvpac USB tov Arduino, mpog éva vroloylot,
vy epotépo emeEepyosio. TETolo TOAD KOTATOMIOTIKE Tapadeiypoata meptéyovion
010 TepPdArov avamtuéng epapuoydv tov Arduino, yio mopddetyua pe Tic emA0yEg
File>Examples—>Basics—> AnalogReadSerial.

OpodoovvepyaTiko oyipe padnTov

To ) dieknepaimon tov 6Aov project dnuovpyndnkay tpelg ouddeg pabntov. H
opddo A, mTov acyoAONKE e TO TV KOTAVONOT TG GLUTEPIPOPEC Tov Arduino og
oyxéon pe 1o mopandve 0pa. Kotd tig doxypég, n petafintn tdon 160000 mapEyo-
vtav oo £va motevolouetpo Tov 100KQ, pe Tig akplaveég Tov axideg cuVOEdeuEVEg
o11g «GND» ka1 «5V» vrodoyég tov Arduino kot pe ) peoaio Tov akido 6TV LITo-
doyn A0. Ot kataypapopeveg Tipég nTav dtabécipec ot 000V Tov VIOAOYIGTN HECH
0V TEPIPdAlovTog Tpoypoppaticpod tov Arduino. Tlapdiinia, n opdda B, amote-
AovpEVN omd HoONTEG HE UEYAAN aydmn Yuo. pooTopépata, Onuodpynce uia EOAvN
Baon méve oty onoia otnpiloviav, and tov dEova evOg TOTEVGIOUETPOV, EVO KOTO-
KOpLPO eAaPPD EOAMVO oTéleyog pe €va Papudl oto Katw dkpo tov. To otéleyog
UToPovGE VO, TUAOVIMVETAL, OTOV KOUVODGOUE TN PAGT TOV. ZVVOEOVTOG TO TOTEVOLO-
uetpo pe tov Arduino Uno, Baoet tov odnytdv g opddag A, mapatnpridnkay ot yn-
(QLOTOUNUEVEG THEG KOt 1) SLUKOLOVOT] TOVG.

A6 TI¢ TOpOTAVO Kotaypapés, 6To TepUatiko Tov H/Y mopovcialetar pio. akolov-
Oilo TIL®V OV TEMKAE, LETA OO TNV AVTILYPOPT| TNG O€ £Va, TEPPAALOV VTOAOYIOTIKOV
QOAL®V, UTOPEl VO dMCEL L YPOPIKT] TOPACTACT TAPOUOLD LE EVO CELGHOYPOLLLLAL.
Av10 BéPara pe ogfacpd oTig HEYAAES ATAOTOCELS TNG OANG TPOGEYYIONS.

Mopdiinia, n opdda I', amotehodpuevn and pabntég e peydin aydmn yo moyviol
GTOV LVTOAOYLOTH, ONUOVPYNOE GYETIKN LE TA TAPAUTAVD EPUPHOYY], OTO YVOOTO Kol
oA ayortntd mepiBariov Scratch tov MIT. Zopemvo pe Ty €Qappoyn o, 0tav o
OglKTNG TOV TOVTIKOV OTOUAKPOVOVTOY OPKETH Od TO KEVIPO TNG EVEPYNG TTEPLOYNG,
Katd TV op1lovTia Katevbuven, eryovpeg avOpdrmv dpylov va TpEYOVV Kol Vo pm-
valovv gvd to kTipla dpylov vo TOAOVTOVOVTOL Kot v ELOaviiovV Ypappés pypd-
toong. H emavagopd Tov moviikiod KOVIQ 6T0 KEVIPO ElXE MG OTOTEAEGLO Ol PLIYOV-
pEC TOV avOpOTOV Kot To KTHpla va eppavifovrol e npepio Eava.

21 ovvéyela, ot opadeg A ko I, peAétnoav po epappoyn Tov Prnopet vo LeTaTpéyel
tov Arduino Uno cg mAakéta aicinTipmv Kavodv vo TpoeodoTHGovV 10 TEPPAAAOV
Scratch (DIY Scrartch I/0 Board, 2014). T'wa vo. A£1TOvpYNGEL 1] EPOPLOYN QVTH, TPE-



Adoxtikég Hporaoeig ITAnpopopikns-Pourotikn-Ilepifailovia 577

TEL TPOTA VO, POpTOoovUE 6ToV Arduino cuyKekpIUEVO KOIKA, TTOV OUOALEL e TOV
K®dka Tov £Toov mopadeiypatog AnalogReadSerial, Ttov Arduino. Otav o Arduino
ouvdebel og vToloylot 6oL ekteleitan o Scratch epappoyn, ol THEG TOV GTEAVEL
o Arduino — aientipag yivovion dtabéoueg péca oto Scratch. Akpiéotepa, 1 opd-
da A «@opTmoey otov Arduino 1o mapamdve Tpdypoppa kol oty okida A0 cuvoé-
OnKe TO TOTEVGIOUETPO TOV GEIGUOUETPOV, evd 1| BOpo. USB tov Arduino cuvoédnke
pe tov vmoAoylotn. Avtictotya, 1 opdda I dAhate tov kMO TNG EPAPUOYNG TOV
Scratch éto1 ®oTe avti yuoo KIVAGELS TOVTIKION, VO OVTIAGUBAVETOL TIC HETATOTIOELS
Tov aoOntpa «avtiotacn D» og oxéon pe v kevipun Ty). To amotéleospa g
terevtaiog ovvletikng enéupaong Nrav 0t Kabe popd mov 1 Baon otypiéng Tov -
onmpa petaxveito apketd dpylav ot AvBpmmol Vo TPEYOLVV Kol To KTHPLL VO, p1y-
LOTOVOVTOL, TPOCOLOLDVOVTAG £TGL L0 GEIGUIKT 6OVN oM.

YUUTEPUCHATIKA

Mopatnpndnke 6TL OAEC 01 OUASEG KOTOAAVGOAVY TO TTOAD EVOLOPEPOV ATOTEAEGLLOL KO
ot ovvéyela 1 kabepio e&nynoe otig dAdeg T TupaTA oL N S gixe avordPet,
Ka0dOG 601 NOEAAV VO, YVOPIGOVY TAOS SOVAEVEL GUVOALKE 1] EPAPLLOYY.

To K0GT0G TV ATOITOVUEVOV VAIKOV dgv Eemépace To 30€ evd 0 ypodvog avamTuéng
NG EPOPUOYNG NTOV TEPITOV 8 SOUKTIKES DPEC,.

4 BonBew 11!

Eixova 1. Aidraln «oeiououétpovy kai n oxetin «opauatonoinony o¢ Scratch.

3.2 Oynuo KarsvOovouevo ue Nevpata
>10 project avtd, Eva pkpod NAEKTPIKO dynua eépel Tavem tov Evav Arduino gpodio-
opévo pe 000 auoBntipeg andotoong LVIEPLOPOL EOTOG TomoBeTUEVOLG TG 60
UTPOCTIVESG YOVIEG TOV OYNUATOC, GOV PMTA.
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O Arduino, péc® KatdAANAOL KUKAMUOTOG 00N YNONG, UTOPEL VO OMGEL EVIOAEG Kivn-
ONG TPOG TO. UTPOCTA N Tow o€ Kabéva amd To SVO HOTEP TOV AVOAULPAVOLY ave-
Eaptnrta TV Kivnon g kabe TAELPAG TOL OYNUATOG. AVAAOYQ LE TNV ATOGTACT] KOl
N yovia Tov oynuotilel n ToAGun Hog e To UTPOGTH LEPOG TOV OYNUATOG, OVTO £XEL
dvvatdtnra Kivnong Tpog ta eUmPOs, TPOG T TG®, aplotepd, de&ld gite pmopel va
TOPOLEVEL OKIVITO.

H napovoa epyacia epyoacia e&eliybnke ota mhaicia opilov popnotikig, oto IlpoTu-
mo Ilepapatikd Zyoreio tov Iavemotnpiov Anvav, katd to £toc 2013-14. Amote-
Ael petegéMEn ¢ epYaciog «POUTOTIKN apayvN», TOV EXEL EPAPLOCTEL otV TAEN
oo TOV TPMTO TOV cLYYPUEE®V (Aovkdtog, 2014), uiag apdyvng mov pumopovoe vo
avefoxoatePaivel oTov 16TO NG AVAAOYO LE TNV EYYVTNTO TOL XEPLOV HOg omd aVT.

IMa v viomoinon ¢ epyaciag ot pabntég opyavmbnkay o€ Tpelg ouddsc.

H opdda A, apyikd oocyoAndnke pe TNV Kotavonorn Tov TopOdElyHoTOC
AnalogReadSerial tov Arduino, axpifog 6mwg avaeépbnke 6To Tponyoduevo pProject.
> ovvéyeln, cuvédeoe dvo aicntipeg amodotaong otig axidec A0 kot Al Tov
Adruino kou pelétnoe T petaforn TV TOPOTNPOVUEVOV TIUOV GTO GOUGTNUO Y10,
dlapopeg Béoelg Tov XePLOV PUTPOCTA amd TOVG acONTPES.

[MoapdAiinia, n opdda B, amotedovpevn pe toug pobntég pe peydin aydmn yio pocto-
péuata, ONuodpyNoe Eva OxNUa pe TEaceplg poOdeg mov TponAbay amd maAud Tayvi-
O, éva Kouti amd yoptdvl Yo TAaiclo Kol dV0 aveEApTNTONg UNYXOVIGHODS Kiviiong
éva yuo KGOe TAevpd Tov OYNUATOG. TTO OYNMUO AVTO KO GE GUVEPYAGIO [LE TNV OUAd
A, tomofétnoov tov Arduing, Toug aoBnTPES, EVD GVVESEGAV TO GVGTNLOL LLE TO, TO
HOTEP TV UNYAVICUDV KIvomg.

H opdda I', mopdpolo pe TV TEPITTOOT TOV GEICUOV, GE GUVEPYAGIN UE TNV OUAdQ
A, e€okeldOnke pe ™ petorponn tov Arduino og povédo aicOntipov yio To TEPL-
BaXiov Scratch, pe dvo aiecOntipeg andotoons. AkorobOme, 1 opdda I acyornonke
pe ) dmuovpyio HoG EQOPUOYAG TOV VO, UTOPEL VO KIVEL £vol EIKOVIKO 0vOpmTAKL
UTPOG - Tow, aplotepd — 0e€ld, avaroya Ue TIg TIHEG TV 000 aeOnTpov aAlalov
avaioya pe Tn 0€om TG TOAGUNG TOV XEPLOV OE GYECT LE OVTOVG.

. 21 ovvéxela ol opadeg A’ ko I' cuvepydotnkov mote vo fpovv Evav amo-
TEAEGLOTIKO aAYOPIOUO Yo TOV EAEYYO0 TNG KIVNoNG TOL OYNUOTOG avaAoyo e TN 0é-
on NG TAAAUNG 6€ oYéon He avTo. O TEMKOS aVTOC aAYOPIBLOC, GE GLUVEYT EMUVAAN-
YN, COUTEPLPEPETAL OC EENG:

= AdBaoce Ty oncOntpa C kot Ty awsbnripa D.

=  Opioe o moocoémta (R) mov kabopilel moco petafdiietor | T Tov €vOg
aoOnmpa g oyéon pe tov airo: R = (C-D)/(C+D) ko po tocdtnto, (M)
mov koBopilel Tov péco 6po: M = (C+D)/2, omote:

= Edv 1o R>0.15 t01€ o1piye apiotepd
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=  Edv 10 R <-0.15 t61¢ 01pive de1d

= Edv 10 R givon peta&o -0.15 ko 0.15, 1d1e kprenpio yio v kivion 1ig eryov-
pog eivor | Ty Tov M, ondte:

0 Avto M &ivor ToA0 peydAo, TOTE KIVIIGOU UTPOCTA.
0 Avto M gival moAd pikpd, T0TE KIvijoov Tow.
0 T yio evdibipeseg Tyég Tov M, peive oe akivnoio.

Emedn ot opddeg €pyov amotelovvto kuping amd podntéc IMpvaciov mov dev NTav
Waitepa e€oiketmpévol pe 1o mepPdAiov mpoypappatiopnod tov Arduino, ol mpmdTeg
dokiuég Tov olyopibuov éywvav oe mepipdAlov cvvepyooiag pue to Scratch, omov
YPTOILOTOONKE TO EIKOVIKO avOp®MTAKL Kot Oyl TO TPoyUatikd oynue. Otav kata-
AMEOLE G 0L TKOVOTIONTIKY LOpQT| Yo Tov aAyopBuo kivnong, Eexivnoe Kot 1 pe-
TaPOPE TOV GE KMOKO Yo Tov avtovopo Arduino (C-like mepifdriov) mov Oa PBpi-
GKOVTOV TAV® GTO UIKPO NAEKTPIKO OYMLLO.

210 onueio avTd TOPATNPNONKAY TPOYPULUATIOTIKEG SVCKOAIEG TTOV OVTIUETOTIOTN-
Kav pe N xpnon tov gpyoreiov Ardublock. ®uuilovue 611 To Ardublock amoteiei éva
1pocOeto yio 1o mepIfdilov mpoypappatiopod Tov Arduing mov enitpLnel TOV ONTIKO
TPOYPOUUATIGIO TOL UE TOPOLOL0 TPOTO o€ oyéom ue to Scratch. ‘Etot, pe yvopova
v viomoinor og Scratch, to waidid dnuovpynoav avtictoleg dopéc oe Ardublock
KOl 0TI oLVEYE TpoPoddtnoay otov Arduino, petd omd peptkéc kpég aiAayéc,
TOV 16000Vap0 K®dwKa ov Topnydn. Avtictoryo tov Ardublock eivar to mepiBddiov
Scratch For Arduino, S4A (2014). To S4A duwg amattei cvveyn covdoeon tov Ar-
duino pe tov vVToAOYIGTY Yl Vo cGuveyioel va vtakovel 0 Arduino 6To mTPOYpapLLLe KoL
EMTAEOV YPNGIUOTOLEL OIKEC TOV SLUTAEELS GEPPOUNYAVIGUDV.

AnoteléopaTo

To amotéhecpa and to «mwhvrpeuo» Arduino, Scratch kot Ardublock, émwg pavike
TV 6TO HKPO Kol «EELTTVO» OYNUA, NTOV JLUCKESUGTIKO KOl TOAD EVOLOPEPOV YN
toug podntéc. ‘Eyve didyvom g empépovg teyvoyvmoiog g kdbe opddag mpog
GTOVG VITOAOLTOVG.

To 6Mo kOGTOG dev Eemépace Ta 65€, e Tovg asnthpeg Kivnong ota 12€ o kabévog,
TOVG PNaviopots ota 3€ o kabévag Kot 1o KOKA®pe odnynong ota 5€, eved o xpdvog
avamTLENG TG EPAPHOYNG NTaV TTEPITOL 12 SOAKTIKEG DPEG.
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Ewxova 2. To mepifidllov Ardublock (exave apiotepa). H ooumepipopd. tng piryodpog
KoTd i dokiuég o Scratch (emdvw deid). Telikég doxyués ue 1o GCV dynua..

3.3 A&oioynon

Ta 300 TOPOTAVE TOPASELYUATO TOV TOPOVCIAGTIKOV EVIACCOVTOL GE L0 YEVIKOTE-
pn mpoondfeia yio TNV e&gdpeon Epywv mov Ba evappovifovtat e TIg Tapamive Tpo-
tewvopeves katevdivoeis. Kowog mapovopaostic 6€ autd Tav 1o evOoppuviikd Tov
OTOTEAECUATOG, KOOMG TOPUTNPNCAUE OTL HEYICTOTOLEITAL TO S1OUKTIKO OQELOG OO
™ ypnon Tov  Arduino. IapatnpnOnke 611 T0 TOGOGTO PAONTOV TOL GLUUETELYOV
EVEPYA NTOV VIEPSTAGGIO AVTOD TOV TAPATNPEITAL YWPIG TIG TPOTEWVOUEVES PEATIO-
OELG.

Emunpdobeta, ol emdocelg Tov pobnTodv miveo 6e GuVaQY YVOOTIKA avTIKEIpEVa, O-
g Yo topaderypo [Iinpogopikn, voikn, Texvoroyia, PeAtiobnkav acbntd v,
QLOIKA, Tpoékuye kol TANB0g amd e&opTHaTE TOL EUTAOVTICOV TNV VAIKOTEYVIKN
vIodour Tov oyoAeiov kot a&lomolovvTal 6TV Kanuepvn d1doKTIKN dtadikacio.

Téhog, a&ilel va onueiwbel 6TL 1 GupPETOYN LOONTOV O POLO «UEVTOPA», DGTE VO,
BonBnoovv Toug GuUPEONTEG TOVG VA KATAAGBOVY TIG 1dlaiTePES TTVYES TG KAOE Ko
TAOKELNG, elye Wwitepa evBAPpLVTIKO amOTEAEGHO KOOMG 1 TAEOYNQio TV podn-
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TOV gVEKPVE TNV OAN 100 Kol TO UaONGCLOKO OTOTEAEGHO NTAV GLYKPIGIHO, av Oyl
KOAOTEPO, 0md OVTO OV Ba ETEPEPE M TPOCSTAOELN TOV EKTALOEVLTIKOV LELOVOUEVOL.

4. Xounepacuata kor Meilovrikés Karsvfivoeig

210 TAOiG10 TOL TPOPANUATIOUOD YOP® Ao TNV ATod0TIKOTEPN 0&loTOiNsT POUTOTI-
KOV dotdéemv younAod K6oTovg, 0nwc o Arduino, otn oyolkn TA&n, Kotabéoape
gumelpieg amd eKTAOEVTIKES TPOAKTIKEG OV TIGTEVOVUE OTL Bl LITOPOVGAV VO CUVEL-
GPEPOLY OTNV OVTILETOTION TPOPANUdTmv Tov cuyvd eueaviCovrol. IIpotdbnkav
d00 YOPAKTNPIOTIKEG TEPUTTMOELS EPYOV, PEOMOTIKNG OVOKOAING KOl TPOGEKTIKA 00-
pnuéva. Me 10 Tp®OTO Vo apopd Lol OTTIKOTOINGT| TG KATAYPUPNG EVOG «GEIGUIKOD
YEYOVOTOG» Kot T0 deHTEPO Eval OYNUA OV Wopel vo, katevBovetar pe vevparta. H
TOPOVGIOOT] TOV EPYOV EGTIACTIKE TEPICCOTEPO GTOV TPOTO OPYAVMCNG TOV OUAO®V
TOV HoBnTOV Kot AyOTEPO GTNV TEYVIKY TEPTYPUPT] Y10, TO DAKO Kol T cuvepyalope-
va e tov Arduino mpoypapuuatiotikd teptfdilova.

"Exovtag epapudcel 6e apketd onueia TIG TEPLYPAPOUEVES TPUKTIKES, TUPOTPCAULE
OTL EYICTOTOLEITAL TO OOAKTIKO OPEAOG amd TN xpnon Tov  Arduino kobmg avTomo-
KPIVOUOOTE LLE TOV KUADTEPO TPOTO GTOV TAOVPUMGHO KAMGE®V Kot SEI0THTOV TOL
UTOVTOVTOL 0T0 VEX TodL KaOMG Kot 6TV EUPUTH £QECT TOVG Y10, OVGLUGTIKY LA~
Onon. Awmotocape 6Tl ot padntéc pmopovv va maifovy onuavikd poro otn Sudyv-
o1n NG YVAOOoNG He To vo ovatedel otovg Mo eEotkeldpUEVOVS Ue To TEPPAALOV TOV
Arduino péiog fonbod ekmardgvtr) otny TAEN.

[Motevovpe 611 M evOdppuvon g cuvepyaciog tov Arduino pe GAAo doKiLooHEVaL
nwepiariovta padnong omwe to Scratch, pmopel va dmoet eEapetikd podnolokd amo-
TEAEGLOTAL.

MeAlovtikd £xovpe oKomod va aoyoAN0oVUE UE TOV EUTAOVTICUO TNG OEUATIKNG TV
gpyOoIdV, TNV aviilvon BepdTov TPOSUPLOYNG VAIKOD KOl GUVEPYALOUEVOV LE TOV
Arduino mpoypaUUATICTIKOV TEPPAALOVTOV KOODG Kol PE EPELVA CYETIKO HE TO
ocuvan pobnclokd amoteAéopota. Emiong Oa peietioovpe ™ dvvatotnto Eviaéng
Kol GAA®V TOTOV POUTOTIKAOV GUGTNUATOV YOUNAOD KOGTOVG LE TUPUTANGLO 1] Kot
apKeT PEATIOUEVA YOPOKTNPLOTIKA OTtwG givon To raspberry pi (Raspberry, 2014).

Evyapiotieg

. Oepuéc eVXOPIOTIEC KOTOPYNV TPOG TOLS MaONTEC - ouvvepydrteg TV
MEPLYPUPOUEVOV  €PY®V Yl TNV  TOAOTIUN  GUVEWSQOPE  TOLG.  ®Ogpuéc
guyoplotieg oto  ouvvadelpo kvpo A, Mavord kot otov  Epevvnmi  tov
I'ewdvvopikod Ivotitovtov Abnvav kopro I Kahoyepd yioo Tig cupfoviés tovg
Yopow omd Bépoata cewlop®v ko emiong ot AtevBovipue tov  IIpodTumov
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[Mewpapotikod Xyoleiov tov I[lavemotnuiov ABnvav kvpio E. Aavidn, yo v
ouéplotn  dlevkoOAvvorn Kol evBappuven mov  mopeiye o€ OAo TO  OTAdI
SleEaymYNg TV TOPATAVD £PYmV.
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Abstract

According to recent research, well-known computer platforms like Arduino may assist, at a
very low cost, in implementing projects (interactive or robotic ones) by school students,
providing several educational benefits. As our team has acquired enough experience by coor-
dinating or evaluating similar actions, in this article we present some good educational prac-
tices in order to tackle some of the most apparent problems and to further improve the degree
of exploitation of similar systems in the classroom. In order to better understood how such
practices may be applied, two characteristic projects are presented. The first one deals with a
‘fancy’ visualization of seismic event recordings while the second one focuses on the con-
struction of a simple gesture controlled vehicle (GCV).

Keywords: Computer platforms, Robotics, Innovative Educational Practices, Arduino, Ardub-
lock, Scratch, Earthquakes, Gesture Controlled Vehicle, physical computing



