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ABSTRACT

EarlySchoolLeaving(ESL)hasanegativeimpactintheEuropeaneducationalsystems.Despitethe
factthatESLisaresultofalongprocessofschoolfailures,itseemsthatpartofithastodowith
specificeducationalpractices.Furthermore,thelateststudiesshowthattheadoptionoftheeducational
Robotics(ER)couldhelpregainthestudent’sinterestinschool.Inthisarticle,theauthorspresenta
teachingapproachusingEducationalRobotics.WithintheRoboESLErasmusproject,thataimsto
encouragetheweakerstudentstomaintainapositiveattitudetowardsschoolandatthesametime
promotecreativethinking,teamworkandproblemsolving.Theactivityexaminestheoptimization
problemoftheirrigationprocessbydesigningandimplementingafullyautomatedsystembasedon
theArduinoUnoplatform.Studentsaremotivatedtotakeresponsibilityfortheirownlearningand
understandhowknowledgeitselfisconstructed,whiletryingtofindsolutionstotechnicalissues
relatedtotheirrigationproblem.Theyareencouragedtotrydifferentapproachestolearningandto
takeresponsibilityfortheirowneducationalprogress.
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1. INTRodUCTIoN

Theproblemofschoolfailureandearlyschoolleaving(ESL)challengesEuropeaneducationsystems
andeconomiesbyinfluencingnegativelypersonal,professionalandeconomicgrowth.According
toEurostat,in2013,approximatelyfiveandahalfmillionyoungpeopleinEuropedidnotcomplete
uppersecondaryeducationanddidnotparticipateinanytrainingprogram(Eurostat,2013).Among
theheadlinetargetssetintheEurope2020strategyisthereductionoftheEUaveragerateofearly
schoolleavingtolessthan10%by2020.Earlyschoolleavingisalongprocessofschooldisengagement
thatculminatesthefirstyearsofsecondaryschool.Researchstudiesshowthatdrop-outsarestudents
withlowachievementsorfailureinoneormoreschoolsubjects,veryofteninscience,technology
andmath.However,manystudentsfailedinschoolorearlyschoolleaversidentifythecurriculum
asdiscouragingfactor towardsstayingatschool.Educationalcontent isboringorhard tograsp,
activitiesarenotrelatedtoreallifeandopportunitiesforhands-onactivitiesaremissing(European
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Parliament,2011).Teachingpracticesareindicatedasdryandfarbeyondstudents’needs.There
havebeenvoicesineducationworld-widearguingthatthereisagapbetweenthecurrenteducational
practicesinschoolsandthemodernsocietalneedscallingforaneducationthatwillfostercreativity
andinventiveness(Alimisis,2012).Studentsclaimtheyarerarelyofferedwithopportunitiestodevelop
theircreativity,toworkonhands-onactivitiesandtolearnpracticalskillsusefulintheirlife;they
oftenfeeldisappointedwhentheirschoolrealitylackspracticaltasksthatmightconnectlearningto
reallifeandtheneedsofthejobmarket.

Duringlastdecadestudiesassurethateducationalrobotics(ER)canprovidelearningexperiences
thatpromote children’s creative thinking, teamworkandproblem-solving skills– these essential
skillsarenecessaryintheworkplaceofthe21stcentury(Alimisis,2013).STEMeducationisan
educationalapproachthatintegratesScience,Technology,EngineeringandMathematics.However,
atransdisciplinaryapproachisneededtointegrateSTEMknowledgeandskills.ERisaneffective
learningtoolwhichpromoteSTEMeducationandhelpstudentsexploretherelationshipbetween
technologyanddailylife(Eguchi,2014).ERtoolkitshavepreparedthegroundforthepopularity
ofroboticsinyounggeneration.However,thereisnosystematicintroductionofroboticsinschool
curriculainEuropeanschoolsystems.Inadditiontothis,veryoftenroboticsisintroducedassuitable
onlyfortalentedscienceandtechnologymajors.

RoboEslprojectaimstoexploitthepotentialofERinordertotackletheESLproblem.The
resultsfromthefirstphaseoftheprojectinthe6thLabCenterofPiraeus,wereveryencouragingand
thestudentscameupwithaproposalofanew“project”relatedtotheoptimizationoftheirrigation
procedure.Theirmotivationwastheenvironmentalimpactcausedtotheineffectiveirrigationpractices.
TheytriedtodesignanautomatedsystembasedonArduinoUnoplatform.Thisproceduregavethe
professorstheopportunitytodesignandrunwiththeirstudents,anextracurricularactivitywithin
theRoboESLproject.

Thepaperisorganizedasfollows:Section2presentstheeducationalapproach,Section3describes
howtheproposededucationalactivitywasimplementedinthe6thLabCenterofPiraeus.Finally,
Section4concludesthepaperandpresentsthegeneraloutcomes.

2. EdUCATIoNAL APPRoACH

ThepresentcurriculumproposalconstitutesanapplicationofRoboticswithinthecontextofeducation.
Itutilizescontemporarytheoriesoflearning(constructivism,project-basedlearning)withastudent-
centeredapproach(Paper&Harel,1991).Itexaminesthegenuineissueoftheeffectiveadministration
ofwaterresources,byprovokingthestudenttodesignandimplementanautomatedconfiguration
forthecollectionanddistributionofwaterthroughtheuseoftheArduinoUnoprogramingplatform.
Thestudentsareencouragedtofindsolutionsinvariousoriginal,technicalandprogrammingrelated
problemsthatariseduringtheeducationalprocess.

Ourlearningproposalwasdesignedtomeettheconstructivismapproachbylearningundera
collaborativecontext.Ouractivityaimstoprogramandconstructawatermanagementirrigation
system.Thefundamentaloperationsofthedeviceare:a)theautomaticreplenishmentofwaterinthe
watertankandtheobservationofthewaterlevel,andb)thecontrolofthewaterdistributionfrom
thewatertank.Themainchallengesarethecontrolofthewatertankinordertoavoidanoverflow
aswellasthenocturnaldistributionofthewater.Thelearningproposalisorganizedinto5stages
accordingtotheproject-basedlearning.

Aftercompletingtheactivity,thestudentswillbeableto:

• Identifythebasiccomponentsofanautomatedsystem(technology)
• Designandconstructamechanismforthestorageanddistributionofwaterforirrigationpurposes,

bychoosingtherelevantelements(sensors,motors,watertank.)(technology)
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