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ABSTRACT

Augmentedreality(AR)isagrowingtechnologythatsuperimposes3Dimagesontotherealworld.
Thisenhancestheuser’sreal-worldexperience.ThispotentialofARcanbeutilizedeffectivelyin
teachinglearningforengineeringgraphicscourses.Thereisvisualizationlimitationforengineering
studentsenteringthefirstyear,andthisleadsthemtofacedifficultyinunderstandinganddeveloping
orthographic,isometric,andsectionviewofmodels.ARcanempowerthestudentstovisualizethe
actualvirtualobjectina3Dviewtomatchtheirimaginationwiththeaugmentedobject.Inthisregard,
initially,aframeworkofARisconceptualizedforthecourseofengineeringgraphics,andanAR
applicationisdeveloped.ThispapermainlyfocusesontheinvestigationandimpactofARtechnology
oninteractiveteachinglearningprocessesinengineeringgraphics.Theimpactofthistechnologyis
measuredbystudentperformanceinanARinteractivetest.Theresultshowsanincreaseinstudent
performanceinwrittentestby18.52%inengineeringgraphicsandinamentalrotationtestby28.97%.
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INTRodUCTIoN

Acompetency-basedlearningapproachinhighereducationrequirestheeffectiveandtechnological
formationforprofessionalcompetence.Competencerequiressignificantchangesintraditionalteaching
methods which focus on interactive methods of training to encourage interest in the profession,
promoteacquisitionoftrainingmaterialsandprovidehighmotivation.Themainstrategyfor21st
centuryeducationisself-learning,experimentalandpracticaltraining,whichcannotbeavailable
everytimeinclassroomteaching(Yakovleva&Yakovlev,2014).Hence,authorswanttoexplore
someotheroptiontocreateexperimentalandpracticaltraininginavirtualenvironmentinclassroom.
Byintegratingaugmentedrealityinthelearningprocess,theteachercancapturetheattentionofthe
students.Augmentedrealityhelpsthestudentstoparticipateandbeabletoaccessmodelsontheir
owndevices.Augmentedrealityisatechnologythatcombinestherealworldwiththevirtualworldby
allowinguserstocreateanoverlayofvirtualthingsonaphysicalentity(Bronack,2011).Itcanhelp
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toimprovedesignandvisualizationskills,aidinstaticsimulationandserveasatoolforeducation.
Augmentedrealitytechnologyhasbeeninresearchforalongtimebutwithlimitedapplication.In
thepastfewyears’theapplicationofaugmentedrealityhasbeenreceivingmuchattentionandits
usageinteachingisworthyofinvestigation.

InMechanicalEngineering,drawingisoneoftheimportantfieldswhichinvolvelotofimagination
tounderstandthedrawing.AsAlbertEinsteinsaid“Imaginationismoreimportantthanknowledge”,
itisneedtodeveloptheimaginationpowerofstudents.Theconventionaleducationforengineering
drawing,firststepincludesspecificsetofdescriptivegeometricprocedure.Itishavingwellproven
benefits.Theseproceduresinvolvedanimaginaryobjectneedtoberepresentedon2-dimensional
planeinsuchawaythatitappearedinonedirectionviewof3-dimensionalspacemodelandvice
versa.Itenablesthedesignertoconvertresearchideaintoprototype(Milic,2016).Itisdifficultto
drawimaginaryobjectrepresentedonpaper.Tosupporttheimaginationinsteadofpaperstudents
canvisualizetheobjectinaugmentedformfromalldirection.Augmentedrealitycanhelpstudentsto
explorethree-dimensionalmodelwithvariouslevelofdetailsandstudentscanconcentrateondetails
ofhigh-qualityaugmentedrealitymodelofexistingteachingmaterial(Liarokapisetal.,2004).The
literaturesurveyalsohighlightstheabovefacts.

BACKGRoUNd

Various study shows that augmented reality technologyoffersmany advantages in teaching and
learningprocess.Akçayıretal.(2016)statedprerequisitefortheuseofaugmentedrealitysuchas
hardware (head mounted display, mobile devices, tablets etc,) and internet connection. And AR
applicationsaremoreusefulineducationwhentheseprerequiresarefulfil(Samuel,2016).Various
studyshowsthataugmentedrealitytechnologyoffersWhereasmaximumimplementationofARis
implementedinsciencefieldandlackinmechanicalengineeringgraphics(Cheng&Tsai,2013).
Someapplicationisfoundinmechanicalengineeringarescatteredoverdifferentsubjectandbasically
areatresearchlevel.

Liarokapisetal.(2004)firstusedvirtualrealityandaugmentedrealityineducationtoallow
usertoexperience3Dwebcontentbyusingdesktop-basedapplication.HedevelopedaXML-based
datarepository,communicationserveranddesktopapplicationanddevelopedamultimediacontent
relatedtoteachingmechanicalengineering.AnapplicationnamedARFlitewasdevelopedtovisualize
virtual3Dmodelatdifferentangle,sizebyrotationandscaling.Heuseddesktopbasedaugmented
realitymodelcamshaftarrangementexaminingbyuserinconjunctionwithrealenginecomponents
(Liarokapisetal.,2004).

Carreraaddeddigitalterrainmodelingovertraditionalcartographictechnique.Interpretation
skillsandmapreadingskillsareneededtovisualizeandanalyzethe2Dtopographicinformation.
Heimplementedaugmentedrealitytosupportstudentstocreatevisualizationof3Dinformation.He
carriedoutexperimentbyconductingtwoworkshops,onewithagroupof73engineeringstudents
usingaugmentedrealityandanotherwithagroupof22studentsusing2Dtraditionaltechnique.He
foundsignificantimprovementinagroupwhichusedaugmentedreality.Inanotherstudy,heworked
onspatialorientationskillinthefieldofgeosciences,hefoundoutthatARprovides20.14degrees
averagegaininspatialorientationskill(Carlson&Gagnon,2016).

Turkanimplementedaugmentedrealityandinteractive3Dvisualizationtechnologyforteaching
structuralanalysis.Itenhancesthecontentinstructuralanalysisbookwithinteractiveaugmented
modelwherestructuralbehaviorofdifferentmemberscanbevisualizedinARenvironmentwith
differentloadingconditions(Turkanetal.,2017).

Dinisdevelopedavirtualandaugmentedrealitygametoassisteducatorswithfunbaseapproach
toincreasestudentinterestandinvolvementintheeducation.ARapplicationofthebuildingwas
createdandvirtualbuttondifferentiatesstructural,constructionandhydraulicelementwithdifferent
colorcoding(Dinisetal.,2017).
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