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ABSTRACT

Byusingunifiedmodelinglanguage(UML),theresearchersdesignacloud-basedvideodiscussion
platform,namedFlipnote,forstudentstoaskquestionsatanypointinaninstructionalvideo.Based
on the digital learning theory of connectivism, knowledge is generated by mass discussion and
experiencesharingviaasocialnetwork.Thepurposeofthisstudyistoadministerapilotstudyto
explorestudents’experienceandoutcomeofusingFlipnote.Theresultsdemonstratethatthefour
dimensions(e.g.,diversity,openness,interactivity,andautonomy)oftheconnectivismmodelplay
importantrolesforthefirsthalfoftheflippedclass,whichisthepreviewathome.However,more
empiricalresearchanddataareneededtovalidatethepartsplayedbycognitivismandconstructivism
intheflippedclassroom.
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INTRODUCTION

Because many studies and scholars have argued that students have difficulty learning through
collaborationandcriticalthinkingintheteacher-centeredlearningenvironment(Oblinger,2003),
severalstrategiesofstudent-centeredlearninghavebeenproposed.Forexample,Merriam(2015)
proposesconcentratingonspecificfieldsofinteresttostudentsfor100hoursperyear.Grayand
Madson(2007)advocatethatactiveandcollaborativelearningcanstimulatestudents’thinkingand
makelearningmoreinteresting.Self-pacedlearning(Canestrari,1963)andself-directedlearning
(Hiemstra,1994)havelongbeenproposedforcurrentstudentsofgenerationYtoengageinmore
interactivelearning.Amongmanystudent-centeredlearningstrategies,oneofthemostprevalent
teachingstrategies—flippedteaching—hasbeenimplementedandstudiedtoagreatextent.

Inaflippedclassroom,the instructorrecords lecturevideosforstudents topreviewsoas to
masterthebasiccontentathomepriortoattendingclass.Intheclassroom,studentsparticipatein
groupactivitiesanddiscussionwithteachersandclassmatesandpracticehigh-levelthinkingthrough
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collaboration, reasoning, presentation, and discussion. The strength of the flipped classroom is
thatitallowsindividualstorepeatandreviewcoursecontentintheirowntimeandtoconcentrate
onstudent-centeredlearningatschool(e.g.,collaborativeproblemsolving,groupdiscussionand
presentation) (Mason,Shuman,&Cook,2013).The strengthof flipped learning,different from
traditionalclassroomlectures,isthatitpromotesself-pacedandself-directedlearninginwhichthe
instructoractsasamonitor,facilitator,feedbackprovider,andcoach.Overall,flippedteachingseems
flawlessforencouragingstudentstolearnbythemselvesandinteractwithteachersandcounterparts.

Theflippedclassroomshowspotentialsuccess,butithassomeweaknesses.Oneofthebiggest
limitationsoftheflippedclassroomisthatwhenstudentswatchvideosathome,theycannotask
questionsorinteractwithpeersorteachersinstantaneously(Bhagat,Chang,&Chang,2016).The
executionofflippedclassroomsdemandsthatstudentsjotdowntheirproblemswhileathomeand
bringthemtoclass(Fautch,2015).However,manycaseshaveshownthatstudentstendtoforgetthe
problemstheyencounterinthevideosorcannotaskexactquestionstoclarifytheirunderstanding.
Thissituationisworst in thefieldsofmathematics,engineering,andnaturalsciencesdueto the
difficultyindescribingproblemsthroughtext.Thesecommunicationchallengesresultinheightened
unwillingnesstoraisequestionsandinteractintheflippedclassroom.

Therefore, this study integrates connectivism theory (Siemens, 2005), which focuses on
aggregatingnecessaryknowledgethroughanetworkconnection,ratherthanlearningallknowledge
onone’sown.Byadoptingdigitaltechnologyandaninteractivenetworkintheflippedclassroom,
thisresearchdevelopsavideoannotationplatformnamedFlipnote.Flipnoteisdesignedtosupport
interaction in the flipped classroom when it comes to viewing video lectures at home. Flipnote
incorporatesavarietyofcommunicationfeatures,suchasraisingquestionsviatyping,drawing,picture
uploading,andvoicetyping.Studentscansharetheirquestionstopopularsocialnetworksitessuch
asFacebook,Line,andTwitter.Inafamiliarenvironment,studentscaneasilycommunicatethrough
asynchronousonlinediscussion.Afterthepeerdiscussions,aninstructorcanthenwinduptheclass
activitieswithaproperconclusion.

Toanalyzelearners’needsforacloud-basedvideodiscussionplatform,theresearchersadopt
UnifiedModelingLanguage(UML),particularlythe“usecasediagram,”toinvestigatetheessential
functionalitiesrequiredinaflippedclassroom.UMLisacommunicationstandardfordescribing
systematicrequirementsintheanalysisanddesignprocess.Throughvisualdiagrams,UMLcanclearly
narrateoperationalscenariospresentininformationtechnology(IT)systemsincludingflippedclass
learningplatforms(Wongetal.,2002).

Usecasesinausecasediagramarevaluableandeasilyunderstandableforallstakeholdersbecause
unlikemostsystemanalysistoolsthatemphasizecapturingsystemrequirementsfromthesystem’s
perspective,usecasesspecificallyfocusontheneedsandinteractionsofusers,inthiscasestudents
(Bennett,McRobb,&Farmer,2010).Byanalyzingusers’needsthroughusecases,potentiallymissing
orincompleteuserrequirementscanbeidentifiedinvideoplatformssuchastheMicrosoftResearch
AnnotationSystem(MRAS)toimproveandenhancethesystem’sfunctionalities.

Thisresearchisintended(1)toapplyUMLtodesignavideoannotationplatform—Flipnote,
(2)toadministerapilotstudyatalocalhighschool,and(3)toapplyconnectivismtheorytoexplore
students’experiencesandoutcomesofusingFlipnote.

LITeRATURe ReVIew

The study incorporates connectivism theory as the theoretical framework, focusing on gaining
knowledgethroughonlineinteractionamonglearners.Additionally,thestudyintendstoutilizeUML,
adevelopmentalmodelingapproachtovisualizethedesignofsoftware.Basedonconnectivismtheory,
thepurposeistodesignavideoannotationplatform,Flipnote,tosupportaflippedclassroom.The
conceptofthestudycomesfromstudents’knowledgeandexperience,aswellasonlinediscussionand
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