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ABSTRACT

Thisarticleprovidestheoverviewandconceptualexplanationofaroboticcourseusingapeerlearning
activity.Inthisapproach,thedemo-basedpeerteachingeducationactivitywasperformedtoimprove
theengineeringeducationsystem.Strategiesthatrelatetostudentexperiencesandengagetheirinterests
canbedifficulttogleanandexecuteinashortduration.Theintroductionofademo-basedlearning
methodreducescomplexityand timeframetocompleteforstudents. Initially, theprototypewas
developedusinga3Dprinteranditisusedtoexplainthemobilerobotconceptsthroughpeerteaching
techniquestoundergraduatestudents.Theactivityresultswereusedtostudythepeerteachingimpact
amongthestudent’sgroupthroughweightedaverageandcorrelationcoefficientmethod.Through
demoassignmentsandassessmenttheresultsjustifytheimprovementofstudentsself-confidence,
interesttowardsthecourse,perspectivethinking,studenttostudentinteractionandteamwork.
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1. INTRodUCTIoN

The robotic courses are taught nowadays by adopting innovative teaching methods like Active
learningtechniques,project-basedtechniquestoengagestudentsactivelylearnthecourseandnot
tobeapassiverecipientfortheirownlearning(Cocotaetal.,2015).Inmanyresearchworksstated
thattheclassroomlecturingatmospherecreatedpassivelearningstudents.Now-a-daysthestudents
arelearningnotonlybyreading,writing,listeningandwatchinginsteadlearntbyinteractingamong
themselvesorparticipating in activities (Eason,Noble,&Sneddon,1955).Thecapstonecourse
triggeredthestudenttoinvolveinterdisciplinaryamongdepartmenttocreateamini-projectsand
share knowledge among themselves through interdisciplinary laboratories. Also, engineers from
mechanicaldisciplinemightexperienceamplehands-onduringtheseactivitiesbasedspecialcourse
offered(Shiller,2013).Theproject-orientedapproachesforElectricalandElectronicsEngineering
(EEE)curriculumwasofferedatcoastguardnamedUnitedStateCoastGuardAcademy(USCGA)
thatisusedtoteachcourseslikeelectromagnetic,antennaandradiofrequency(Crilly,2014).Peer
LearningAssistants(PLAs)wereusedfortheundergraduatecomputersciencecoursestounderstand
foreignconceptstootherdepartmentstudents.Thisactivityrequiredmoretimetodoactivitiesin
classthantheactualhoursprescribedincurriculum.(Pivkina,2016).Instudenttechnology-based
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learning named open student modeling (OSM) that engage students by doing activities in both
onlineandofflinetoincreasestudent’sengagement,motivationanddevelopingskill(Brusilovsky
etal.,2016).IncourseslikeCprogrammingandpythonlanguages,facultymightfacilitatestudents
todesignlowcostrobotsandcontrolthatrobotusingthecodesdevelopedintheselanguagesmay
improvestudentscodingknowledge(Ortizetal.,2017).Thespecialcourseslikerobotics,students
mayexposetheirdesignideasandfabricatetheirownrobotbybasictrainerkitslikeLEGOwould
encouragestudentstounderstandconceptsclearly(Fiorini,2005).Tofulfillthecriterialaidoutby
AccreditationBoardforEngineeringandTechnology(ABET)(Karampinis,2018)andNationalBoard
of Accreditation (NBA) (https://cft.vanderbilt.edu/guides-sub-pages/clickers/), many engineering
laboratorycoursesintroducestudent tofabricatetheirownprototypeasexperiments.Thedesign
andfabricationofrobotsasexperimentinMechanicalandMechatronicsroboticslaboratorieswill
encouragestudentstounderstandcurrentreal-timeapplication.Inthisdevelopmentandapplication
surlyinculcatetheinterdisciplinaryknowledgeandskillsamongthestudents(Garduño-Aparicio,
2017).Certainresearchexplainstheimprovementineducationamongstudentsbyintroducingco-
teachingatleasteverysubtopic(Martin&Polly,2017).Thelearningsystemwitheducationalrobots
anditsanimationswithmultimediaobjectsprovidestudentbettermenttowardsapplicationknowledge
inthecourse(Hsu,2009).

The development of Autonomous mobile robot using ARM technology demo for student
laboratoryexperiment.Theseinnovativeideasmadecurrentgenerationstudenttoshowmoreinterest
to learncorecourses(Chinetal.,2014).Therubrics-basedassessmentcriteriamadestudents to
developprototypesorminiprojectsasassignment(Nayaketal.,2016).Thedemo-basedteaching
practiceinengineeringstudentsmadesignificantresultthanconventionallearningstrategythrough
ANOVAapproach(Giridharan&Raju,n.d.).Fromthestudymanyresearchersexplainfacultiesare
recommendedtofollowInnovativeteachingmethodlikeblendedlearningstrategymethods,peer
teachingmethodsthatmadefacultyteachingmethodassimpleaspossible.

Inthispaperthedevelopmentofpeerteachingmethodandformativeassessmentstrategywas
explainedindetail.Initially,the3DmodelofrobotwheelsandaccessoriesaredesignedusingCAD
software.Byusing3Dprinter,themodelisconvertedintoprototypeandsubmittedasanassignment
bypost-graduatestudents.Oncetheprototypeisdeveloped,thepost-graduatestudentsinvolvedin
teachingtheunder-graduatestudentsthroughpeerteachingactivity(demo-basedteachingmethod).
Herethedesignprocedureconsistsofrobotmodelwhichisdevelopedusing3Dprinter.Thedesigned
fileisconvertedinto3Dprinterfileformat(.stltoGcode)usingCurasoftware.The3Dprinteris
interfacedwithPronterfacesoftwaretodeveloptheprototypemodel.Theorganizationofthispaperis
asfollows,Chapter1givestheintroductionandliteraturesurvey.Chapter2demonstratestheprototype
designdonebyPG students and submitted as assignment for Course-1 (AutonomousVehicles).
Chapter3givesthecasestudyscenarioofpeerteachingactivityforCourse-2UGstudents.Chapter
4comparesthequizresults,surveyresultsofCourse-2students,modeldesignedandcomparison
withcorrelationresultsandgraphs.Chapter5givestheconclusionandfutureworktoengagethe
studentsinanotherinnovativeactivity-basedteaching.

2. PRoToTyPE dESIGN

TheExtracurricularconstructivebasedlearningmethoddevelopschoolstudentslearnmajorrobotics
conceptwithoutanycomplexwayof teachingpractices. Introductionofpracticalbased learning
madestudentstolearnroboticconceptinsimplemannerandeasytounderstand(Karampinis,2018).
Nowadaysthestudenttostudentinteractionduringlearningprocessarereducedbythedominationof
onlinecoursesandinternetsources.Inordertoencourageeffectivelearning,processademonstration-
based learningmethod is implemented to reinforceunderlying theoretical concepts for students.
ThePrototypemodeldesignoftwowheeledrobotforPathplanningoperationwasdonebyourPG
studentsandthedesignproceduresareshownbelow.
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