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Robotics-Based Learning Interventions and 
Experiences From our Implementations 
in the RobESL Framework
Tassos Karampinis, 56th Junior High School of Athens, Athens, Greece

ABSTRACT

Inthisarticle,theauthorpresentsRobotics-basedlearninginterventionsandtheexperiencesat56th
JuniorHighSchoolofAthenswithintheRoboESLErasmusproject;aswellasateachingapproach
usingEducationalRobotics.TheRoboESLprojectaimstoexploitingthepotentialofroboticsfor
developingextra-curricularconstructivistlearningactivitiesinschoolsthatwillhelpchildrenatrisk
offailureorEarlySchoolLeaving(ESL)practiceanddeveloptheircreativityskills,raiseself-esteem,
motivatetheirinterestinschooling,andfinallyencouragethemtowardsstayingatschool.Duringthe
implementation,studentsworkedinaconstructionistlearningenvironmentandwereengagedinteam
activities.TheauthorrunstheprojectfortwoconsecutiveschoolyearsusingEV3LegoMindstorms
andparticipatedindisseminationeventsorganizingworkshopswherethestudentsparticipatedinthe
programtaughtelementaryschoolpupils.
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INTRodUCTIoN

InthisreportwewillpresentouruptonowtwelvemonthsparticipationintheRoboESLproject.
The goals of this project are to exploit the potential of robotics for developing extra-curricular
constructivistlearningactivitiesinschoolsthatwillhelpchildrenatriskoffailureorEarlySchool
Leaving(ESL)topracticeanddeveloptheircreativityskills,raisetheirself-esteem,motivatetheir
interestinschooling,andfinallyencouragethemtostayatschool,asstatedintheprogram’sofficial
site(Robotics-basedlearninginterventionsforpreventingschoolfailureandEarlySchoolLeaving,
2015).Togoabitfurther,wearetryingtofindwaystohelpnotonlystudentsthatmeetprograms’
criteriabutalsostudentswholiketogetinvolvedwithrobotsandfinallywewantallofourstudents
tohaveafirsthandroboticexperienceinourschool.

Roboticshavemotivationaleffectandexcitestudentsaboutscience.Theprocessofdeveloping
roboticsolutionsprovidesarichandmeaningfulcontextforengagingstudentsinComputational
Thinking practices and Computer Science content, including work-related 21st century skills.
RoboticsscenarioscanalsobeusedtocontextualizeotherScience,TechnologyEngineering,and
Mathematics(STEM)concepts(Flot,Higashi,McKenna,Shoop&Witherspoon,2016).Inaddition
tothat,accordingtoOrganizationforEconomicCo-operationandDevelopmentthenextproduction
revolution(NPR)entailsaconfluenceoftechnologiesrangingfromavarietyofdigitaltechnologies
(e.g.3Dprinting,advancedrobotics,etc.)Thesetechnologieswillhavefar-reachingconsequencesfor
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productivity,skills,incomedistribution,well-beingandtheenvironment,assaidbytheOrganization
forEconomicCo-operationandDevelopment(2016).

EducationalRoboticsisagrowingfieldwiththepotentialtosignificantlyimpactthenatureof
scienceandtechnologyeducationatalllevels(Alimisis,2013).Thereislotofrobotictoolkitsthat
havebeencreatedandcouldbeboughtandusedinschools.Butrobotsarejustatool,notthesolution
foreverything.AsResnicsaid(2007)today’sstudentsshouldhaveeducationalapproachesthathelp
thembeingcreative,becausesuccessisbasednotonlyonwhatyouknoworhowmuchyouknow,
butonyourabilitytothinkandactcreatively.AccordingtoUnitedNationsEducational,Scientific
andCulturalOrganizationEducation(UNESCO,2015)studentsmusthaveasolidfoundationof
knowledge,developcreativeandcriticalthinkingandcollaborativeskills,andbuildcuriosity.Demo,
Moro,Pina,andArlegui(2012)statethatappropriatelearningmethodologiessuchasConstructivism/
Constructionism can strongly contribute to the development of these skills. RoboESL project
supportscontemporarypedagogicaltheoriesinitsimplementation.Followingtheabovereasoning
weparticipateimplementingexemplaryandconcretescenariosusingconstructivist/constructionist
theoriesandlearningmodelstosupportourinnovativeschoolprojects.

Weranthisprojecttwice.Thefirsttimewasduringthelasttrimesterofthe2015-16school
year(1stimplementation).Theteamparticipatedconsistedof10studentsof2ndgrade,separatedinto
3groups.Theimplementationofthisinterventiontookplace,aftertheappropriatearrangements,
duringschoolhours.Thesecondtimewasthefirstfourmonthsofthe2016-17schoolyear(2nd
implementation).Theteamconsistedof11studentsof3rdgradeseparatedinto4groups.

CHoICES ANd PEdAGoGICAL FRAMEwoRK

Framework - Ages - Selection 
TheageofthestudentsofJuniorHighSchoolsinGreeceis,normally,between13-15.Inourschool
wehavestudentsolderthan15becausesomeofthemfailedtopasstheirclasses(lowperformance
inlessons,absencesetc).

Thetenstudentswhoparticipatedinourfirstimplementationofthisprogram(schoolyear:2015-
16)attendedthe2ndgrade-becausewehadinmindthatsomeofthemcouldparticipateinthenext
year’sRoboESLproject,asreallyhappened.Theirageswerefrom14to16yearsold.Thatmeans
thatsomeofthemfailedtopasstheirclassesonceortwice.Studentschosentoparticipateinthe
programmettheconditionsoftheprogramandwantedtotakepartinthis.Thestudents,allboys,
formedthreeteamsof3and4members.

Theelevenstudentswhoparticipatedinoursecondimplementationofthisprogram(schoolyear:
2016-17)attendedthe3rdgrade.Theirageswerefrom15to16yearsold.Thatmeansthatsomeof
themfailedtopasstheirclassesonce.Thestudentsformedfourteams.Twoteamsoutoffourconsist
ofstudentswhohadparticipatedinour1stimplementation(6boys),one“team”/pairconsistsoftwo
boyswhomeettheprograms’conditionsandthelastteamiscomposedby3girls,thatareverygood
studentsbutnotverycomfortablewithtechnology.Wemadethenecessaryarrangementstobeable
tomakeourinterventionsduringschoolhours.

Hardware/ Software: EV3 Lego Mindstorms 
Introducing robotics in schools becomes popular nowadays and there is a growing variety of
commercialedutainmentrobotsavailableinthemarket,asnotedbyBasoeki,DallaLibera,Menegatti,
andMoro,(2013).Wewantedtouseafriendly,suitablefortheageofourstudents,reconfigurable,
versatileroboticconstructionkits.Forthisreason,wedecidedtouseEV3LegoMindstormskits
because, in our opinion, it is a complete set that allows students to create any shape they want
practicingwithmechanicaldesign.ForourprojectsEV3wasusedasaversatilewheeledvehicle(a
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