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ABSTRACT

Flippedclassroomsareaninstructionalstrategythatisbecomingpopularineducational
contexts, particularly higher education. The principle of Flipped Classroom is
thatevents thathave traditionally takenplace inside theclassroomnowtakeplace
outsidetheclassroomandviceversa.Variousstudieshavereportedincreasedstudent
performanceandsatisfactionafterswitchingtoaflippedclassroom.However,most
ofthesestudiesarebasedonstudents’perceptionsoftheirownlearning,notbased
onteachers’assessmentofstudents’achievements.Thisarticlepresentstheresults
offlippingacomputerprogrammingcourse. It firstdescribeshowthiscoursewas
flipped, then it presents the results of comparing the average marks awarded to
studentsbetweenthosethattookthecourseofferinginflippedmodeandthosethat
tookthecourseinthetraditionalmode.Thecomparisonshowedanincreaseinstudent
performance in a flipped mode. Furthermore, the increase in student performance
wassustainedfor3years,whichisthefulldurationofthisstudy.Thecomparisonof
studentsatisfactionshowedanincreaseinstudentsatisfactioninonecampus,while
thestudentsatisfactionremainedsteadyinanothercampus.
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INTRodUCTIoN

The Flipped classroom is a relatively new blended learning instructional strategy.
Flippedclassroomsorsimply‘flippedclasses’havebecomeabuzzwordinacademic
circles (Bishop & Verleger, 2013) where there has been an increased number of
publicationsonthistopic(Uzunboylu&Karagözlü,2017).Manyofthesepublications
report a positive impact as the result of the change to flipped class (Hung, 2015;
McLaughlinet.al.,2014;McLeanet.al.,2016;Sankey&Hunt,2013).Theprinciple
of Flipped Classroom is that events that have traditionally taken place inside the
classroom(e.g.lectures)nowtakeplaceoutsidetheclassroomandviceversa(King,
1993;Lageetal.,2000).

Thereisnosinglemodelfortheflippedclassroom(DeLozier&Rhodes,2017;
O’Flaherty&Phillips,2015;Tucker,2012).Mostdescriptionsoftheflippedclassroom
involvesomeformofmaterialpresentationusingprerecordedvideo(madeavailable
online)orotherexistingonlineresources.Studentsaresupposedtostudythematerial
beforeclass.Duringtheclass,student-centeredactivitiesareconductedsuchasworking
on problems, case-based presentations, team-based discussions, panel discussions,
expert-leddiscussions,role-playsandstudentpresentations,discussions,anddebates.
The flipped classroommodel frees face-to-face contact time from thedemandsof
purecontentdelivery(whichismostlypassiveonthepartofthestudent)andmakes
themostofface-to-facecontacttoengagestudentsinvaluablelearningactivities.

Theflippedclassroommodelallowsstudentstobenefitfrombothin-personand
onlinelearning.Allowingstudentstoconsumeinformationonlineprovidesgreater
flexibilityforthestudent.Studentscanperusethecontentatanytimethatsuitsthem
allowingthestudenttofittheirstudiesaroundotherlifeactivitiesandalsoreduces
the transportationburdensof timeandcost.Consumingcontentonlinealsoallows
studentstoprogressattheirownpaceandwiththeirownstyleoflearning.Students
canalsoeasilyrevisecontentthatmaynothavebeencleartothem.Theseaspectsmay
contributetobetterstudentoutcomesinflippedclassrooms.Itshouldbenotedthatthe
flippedclassroomdoesnoteliminatecontacttimebetweenstudentsandinstructors
insteadtheaimistoincreasethevalueofthetimestudentsspendintheclassroom
withotherstudentsandinstructors.

Fortheinstructor,theflippedapproachallowsforgreaterscalability.Inverylarge
courseswithmorethanonelecture,orcoursesofferedacrossdifferentcampuses,or
courseswithanonlinecohort,preparedcontentmadeavailableviathewebreduces
unnecessaryduplicatedeliveryofcontentfortheinstructor.However,producinghigh
qualityonlinecontentmayrequiremoretimethantypicallecturedelivery,whichmay
beanadditionalburdenparticularlyforcourseswithcontentthatchangesfrequently.

Despite many perceived benefits of flipped class, recent literature reviews on
flipped class suggest that most of the researches do not provide direct evidence
regarding student learning outcomes or academic performance in a flipped versus
traditional (lecture-based) classroom (DeLozier & Rhodes, 2017; O’Flaherty &
Phillips,2015).Mostoftheresearcharoundflippedclassroomsisbasedonstudent’s
perceptionsoftheirownlearning,whichcanbeinaccurateasstudentsareoftenunable
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to assess theirown learning.Hence,more studies are required to compare student
performancebetweenflippedandtraditionalcourseofferingsonthebasisoflearning
achievement.

Inthispaper,wepresentourresultsofflippingatraditionalclass.Theclasswe
flipped is a computer programming class for Information Technology/Computer
Sciencestudents.Wecomparetheaveragemarksawardedtostudentsbetweenthose
that tookthecourseofferinginflippedmodeandthosethat tookthecourseinthe
traditionalmode.Furthermore,wealsocomparestudentsatisfactionbetweenflipped
andtraditionaloffering.

Thispaperisasignificantextensionofourpreviousresultpublishedin(Chenet
al.,2015).

CoNTEXT oF STUdy

WebProgramming(WP)isasecond-yearundergraduateprogrammingcoursetaken
mostlybystudentscompletingtheSoftwareDevelopmentmajorintheBachelorof
InformationTechnology(IT)atGriffithUniversity.Theobjectiveofthecourse1isto
teachstudentstobuildadatabasebackedwebapplicationserver.Examplesoftheweb
applicationstudentsareaskedtobuildintheirassignmentsincludesimpleversions
of social media, e-commerce, online dating websites, etc. The main programming
languagesusedinthecoursearePHPandSQL.Asaprerequisitetothiscourse,students
taking this course should have completed two other first year level programming
courses.WP isofferedonceayear inSemester2 in twodifferentcampuses:Gold
CoastandNathan.

Upuntil2014,thiscoursehasruninthetraditionalmode,whereeachweekthere
is a two-hour in-person lecture presented by the course convenor, and a two hour
laboratoryclassesrunbythecourseconvenoror tutor.Thelecturepresentscourse
material,whichcontainsalotofprogramingdetailsandexamples.Inthelaboratory
classes,studentscompleteweeklylaboratoryexerciseswhicharebasedonthematerial
presentedinthelecture.Studentsaresupposedtoapplywhattheyhavelearntinthe
lecture to complete the laboratoryexercises.Students canask the tutor forhelp if
theyarestuckwithaproblem.Afterstudentscompletetheirlaboratoryexercise,they
need todemonstrate andexplain their submission to their tutor toget theexercise
marked.Toencouragestudentstocompletelaboratoryexercises,asmallamountof
marks(2%)isassignedtoeachexercise.

Thecatalystthatdrovethemoveawayfromthetraditionalmodeofteachingisthe
lackoflectureattendance.Oftenlessthan30%ofthestudentsattendthein-person
lectures2. The impact of missing the lecture shows up very quickly when students
starttostruggleincompletingthelaboratoryexercises.Tohelpthestudents,tutors
oftenhavetore-explainthematerialthatwascoveredinthelecturetoeachstudent
duringlaboratoryclasses.

In addition to the lack of lecture attendance, there are also indications of
ineffectiveness of the in-person lecture. With Web Programming, there are many
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programmingideasthatarecoveredina2hourlecture.Duringthelecturethereare
onlysmallopportunitiesforinteractionbetweenthelecturerandthestudent,mostof
thetimestudentsarewatchingandlisteningtothelecturepassively.Inaddition,some
studentsthatclaimedtohaveattendedthelecture,butapparentlystillstruggledwith
thematerial(thatweredemonstratedandexplainedinthelecture)intheworkshops.

Infact,thelikelihoodofstudentsfollowingandunderstandingthewholein-person
lectureislow.Aslecturesprogress,thematerialpresentedbuildsontopofthematerial
presentedearlier,sostudentswillnotbeabletofollowthelectureifthey:arriveat
the lecture late,misunderstoodonepoint,gotdistractedor lostconcentrationfora
fewseconds.Thelecturer’scontentdeliverymethodorstylemayalsoimpactonthe
effectivenessofthelecture.Inanin-personlectureit’spossiblethatthelecturercould
makeamistakewithoutrealising,orexplainthematerialtoofast(ortooslow).All
thesefactorsleadtoconfusedstudents.

Thelimitedeffectivenessoftheconventionallectureisacknowledgedacrossmore
recent literature surrounding learning and teaching in higher education (Schmidt,
Wagener,Smeets,Keemink,&vanderMolen,2015).Relyingon the transmission
model,theunderlyingassumptionisthatstudentswilllearnsimplyby“beingtold”
(Schmidt, Wagener, Smeets, Keemink, & van der Molen, 2015, p. 12). On the
otherhand,thereisconsiderableliteraturesupportingthelearningeffectivenessof
approachesthatrequirestudentstobecomeactiveparticipantsinthelearningprocess.

FLIPPEd CoURSE dESIGN

Before the start of the 2014 offering, the teaching team re-evaluated the existing
teachingmethod,anddecidedtomakeachangetohowthelecturewasconducted.
Insteadofthein-personlecturetheteamdecidedtopre-recordthevideolectures,and
cancelthein-personlecturestomakethisaflippedclass.However,wedonotwish
studentstobewatchingtheprerecordedlecturevideopassively,asthiswouldnotbe
anybetter(andpossiblyevenworse)thanwatchingthein-personlecturepassively.
Wewantstudentstobedoingactivelearningastheywatchthevideolectures.

Tothisend,wedesignedthevideolecturestocontaincodingdemonstrationswith
verbalexplanations.Whilestudentsarewatchingthevideolectures,wewantthemto
alsobeprogramming,i.e.followingthedemonstrations,writingcode,andlistening
totheexplanations.Tofurtherencouragestudentstoactivelyfollowthelecture,the
codingdemonstrationsaredirectlyrelatedtoapartofthelaboratoryexercisesstudents
needtodo.Inthisway,thevideolecturesthemselvesgobeyondsimplydelivering
contentinacompletelypassiveway.Thevideoguidesstudentactivity.Furthermore,
somestudieshaveshownthatdespitetheuseofaflippedclassroom,studentsremain
poorlypreparedforclass(Akçayır&Akçayır,2018).Structuringvideolecturesaround
codingactivityhelpsbridgethegapbetweenthe‘transmission’ofcontentinthevideo
lectureandtheconstructionofknowledgeoccurringintheface-to-faceclasses.

Wearealsoawarethatsomestudentsmightfastforwardthevideototheendof
ademonstrationandsimplycopythesolution.Hence,thecodingdemonstrationwas
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designed so that it does not demonstrate all the tasks students need to do for that
week’slaboratoryexercise.Thereisalwaysoneortwotasksstudentsneedtocomplete
independentlywhichrequirestudentstoreapplywhattheyhavelearntfromfollowing
the lecture video demonstration. To further encourage student engagement, when
markingstudents’laboratoryexercises,studentsneedtodemonstratetheirsolutionand
explaintheircodetotheirtutor,thenreceivefeedbackthroughdiscussionwiththeir
tutor.Suchastrategynotonlyenablesthestudenttodemonstrateunderstandingfor
thepurposeofassessment,butalsoengagesthestudentinthoughtfuldiscussionwith
thetutor.Theactivityofexplanationto,anddiscussionwith,thetutorisconducive
to engaging the student in reflection, evaluation and self-correction of their own
understandings.Inexplainingtheircode,andarticulatingtheirthinkingstudentsare
operatinginthehighercognitivedomain,insuchawayastosupportthedevelopment
ofself-regulationorlearningindependencecapabilities.

Asvideosaredifficulttosearchthrough,thevideosarekepttoaround15minutes
in length. Keeping videos relatively short (10-15mins) is a practice supported in
literature. Students generally do not wish to watch long videos (Ng, 2018). One
traditional lecture is thus divided into several ’mini’ lecture videos. Furthermore,
videosarecarefullylabelledwithnamesrelatedtothecontenttheycovered.Thisis
designedtomakeiteasierforstudentstofindwhattheyarelookingfor.Inaddition
tothelecturevideo,thelecturenotes,fromwhichlecturerecordingsweremade,are
alsoavailabletostudents.

Inimplementingaflippedclassroomapproach,wewereacutelyawarethatmost
studentsarenotfamiliarwiththestrategy.Inteachingitisimportanttomakeclear
expectations to students hence the teaching team explains the flipped classroom
approach to students in Week 1. The teaching team also explains the motivations
andbenefitsforswitchingtoflippedclassroom,andalsohowweexpectstudentsto
study.Wescaffoldthelearningapproachrequiredintheflippedclassroom.Hence,in
additiontoexplainingtherelationshipbetweenthevideolectureandthelaboratory
exercises,wealsoadvisedstudentshowtostudyforthiscourse:wetellstudentsthat
foreachweektheyshouldstartbylookingatthelaboratoryexerciseforthatweek,
thenstartdoingtheexercisestraightaway.Sincetheyhavenotleantwhattheyneed
toknowtodotheexercise,theywillsoonbestuckonaproblem.Thisiswhenthey

Figure 1. Traditional versus flipped class format. Traditional class involves a 2-hour passive lecture followed by actively 
solving programming problems. With the flipped class, students watch the Lecture Videos (LV) and actively work on the 
programming problems at the same time
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refertothevideolectures.Whenstudentsarewatchingthelecturevideos,theyhave
aproblem(whichtheyarestuckon)inmindtheyneedtosolve.Sotheyshouldbe
activelythinkingabouttheproblem,andimplementthesolutionastheyarepresented
inthevideolecture.Again,inthiswayvideolecturesdonotbecomedisconnected
fromtheoveralllearningcontextandbridgethegapbetweentheoryandpractice.

Giventhatthenumbersofstudentsattendinglectureswasminimal,weexpected
that thechangefromnormal toflippedmodewouldnothaveanegativeimpacton
students’academicperformance.Wewereaware,however,thatintermsofstudent
satisfaction,somestudentsmighthaveanegativeperceptionregardingtheprerecorded
videolecturesinaflippedmodecourse.

FLIPPEd CoURSE IMPLEMENTATIoN ANd 
IMPACT To STUdENT RESULTS

The firstofferingof the flippedversionofWPwas in2014 inNathancampus. In
thatoffering,theonlyin-personlecturewasthefirstlectureinWeek1,whichisto
explain tostudentshowthecoursewillberun, i.e. inflippedmode.Therewasno
other in-person lecture,butprerecordedvideo lecturesweremadeavailableonline
initsplace(asdescribedabove).Studentsaresupposedtowatchthevideolectures
andattempt/completethelaboratoryexercisesbeforeattendingthelaboratoryclass
forthatweek,whichisstillrunin-person.Inthelaboratoryclass,studentscanalso
askforhelpiftheyrunintoproblem,inaddition,studentsalsoneedtodemonstrate
andexplaintheircodetothetutortogetthemmarked(sameasbefore).Duetothe
uncertaintyoftheimpactoftheflipped,theflippedversionwasonlyruninNathan
campusin2014,butnotinGoldCoastcampus.However,from2015onwards,both
GoldCoastandNathancampusesranthecourseinflippedmode.

Fromthebeginningofthesemester,theimpactofchangingthecoursetoflipped
mode is immediate. The help students needed from their tutors to complete the
laboratory exercises was significantly reduced, and a greater portion of the face-
to-face sessions were used for more productive thinking and discussion about the
effectiveness of their programming solutions. During the early weeks, there were
somestudentscomingtothelaboratoryclasseswithouthavingdoneanypriorwork
(i.e.not startedon the laboratoryexercisesnorwatched the lecturevideos).When
thesestudentsaskforhelp,thetutorwouldsimplydirectthemtowatchtherelevant
lecturevideos.These students soon realized that the tutorwill not go through the
lecturematerialinthelaboratory;rather,studentscanandshouldfindwhattheyneed
toknowfromthelecturevideos.Thisfreesuptutortimesotheycanhelpstudents
that reallyneedhelp (e.g. stuckon something that isnot soobvious), spendmore
timemarkingstudents’submissions(whichincludelisteningtostudent’sexplanation
anddiscussingproblemsolvingstrategies),andmoreimportantlyprovidefeedback
tostudentsonhowtoimprove.

Acomparisoncanbemadebetweentheaveragestudentresultsbetweenofferings
runinflippedandnormalmodes.In2014,whiletheNathanofferingofWPwasrun
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inflippedmode,theGoldCoastofferingwasstillruninnormalmode.Thedifference
betweenthetwoofferingsonlycomesdowntothattheGoldCoastofferinghadin-
personlecture,butthereisnoin-personlectureinNathan.Otherthanthat,thetwo
coursesraninthesameway,i.e.thesamelaboratoryclassformat,includingthesame
laboratoryexercise,thesameassessments,eventheprerecordedlecturesvideoswere
madeavailabletoGoldCoaststudents.

TheaveragestudentresultsbetweenthetwocampusesarepresentedinFigure1.
Inordertohaveameaningfulcomparisonbetweentheresultsofthetwocampuses,
thedifferencebetweenthecohortsneedtobetakenintoconsideration.Accordingto
theaveragestudentsresultsforeachcampusfrom2010to20123(inFigure2),Gold
CoaststudentshaveconsistentlyperformedbetterthanNathanstudents.

In2014whenflippedclasswasintroducedinNathancampus,therewasadramatic
increaseinaveragestudentresultscomparedtopreviousyears,overtakingtheGold
Coastcampuswhichstillrunsthecourseinnormalmode(asshowninFigure2).This
isaclearindicationofthepositiveimpacttostudents’resultsduetothechangeto
flippedclassroom.Itshouldbenotedthatbetweenyears,theremightbesomechanges
totheassessment,e.g.differentassignmentquestions,however,bothcampusofferings
usethesameassessmentitems.

Thenextyear,2015,GoldCoastcampusalsoswitchedtoflippedclassroom.Again,
therewasanoticeableincreaseintheaveragestudentresult,overtakingNathan.This
furtherconfirms thepositive impactof theflippedclassroomtostudent’s learning
outcome.

STUdENT SATISFACTIoN IN FLIPPEd CoURSE

Theteachingteamwasawarethatfortheimplementationofflippedclasswastobe
successful,weneedtoconvincestudentsfromthebeginningofthesemesterregarding
thebenefitsofrunningthecourseinflippedmode.Inparticular,duetothegeneral
monetary value of “live” (event) being more valuable than “prerecorded”, some
studentsmayfeeltheyareshortchangedbyonlyhavingprerecordedlectures.Hence,
intheWeek1in-personlecture,inadditiontoexplaintostudentshowtostudyfor
thiscourse,wealsoexplaintostudentsthebenefitsofprerecordedoverlivelectures,
suchas:

• Studentscanstudyandfollowthevideolecturesattheirownpace(videoscanbe
paused,andreplayed).

• Studentscanstudywheneverandwherevertheywanttostudy,insteadofstudying
whenthelectureison.

• Prerecorded lectures are of higher quality and more concise than live lecture.
Thingscangowronginlivelecturesresultinginstudentsbeingconfusedorat
leasttimewasted.Withprerecordedlectures,ifsomethinggoeswrongduringthe
recording,itwillbere-recordedtofixtheproblem.
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During the semester, teaching staff actively monitor students for any sign of
disengagementduetotheflippedteachingmethod.Inparticular,from2015onwards,
an early student feedback survey was implemented early in the semester (around
Weeks4to5)inNathancampus.Thisqualitativesurvey,conductedonpaperduring
thelaboratoryclasses,asksstudentstowritedownwhattheythinkarethepositive,
negative,andinterestingaspectsofthiscourse.Thesewrittencommentswereanalysed
bygrouping thecommentson thesametopic togetherandcounting thenumberof
timesatopicwasmentioned.Theresultsindicatethattheoverwhelmingmajorityof
thestudentshavepositiveviewofprerecordedvideolectureorflippedclassasshown
inTable1.Thisresultprovidedtheteachingteamassuranceandconfidencethatthe
majorityofthestudentsaccepttheflippedmodeofteaching.

Theteachingteamisawarethatasmallnumberofstudentsarestillagainstthe
flippedmodeofteaching.Werecognizethatnotallstudentswillembracethisstyle
ofteaching.

AnonlineendofsemesterStudentExperienceSurvey(SEC)wasconductedfor
eachoffering.Thequestionsinthissurveyusedafive-levelLikertscale.Weusethe
resultofthefollowingsurveyquestiontogaugestudentsatisfactionwiththecourse:
“Overall I am satisfied with the quality of this course.” The mean results for this
questionisasshowninTable2.

By comparing the results from 2011 to 2016 between flipped and traditional
offering, it is clear that the change to flippedcoursehasnot resulted in adropof
studentsatisfaction.Infact,inNathan,therewasanincreaseinstudentsatisfaction
astheresultofflippingthecourse4.

Table 1. Results of early survey confirm that the majority of Nathan students have a positive view of the video lecture 
and the flipped mode of learning

2015 2016

Positiveviewonvideolectureorflippedclass 49 57

Negativeviewonvideolectureorflippedclass 3 10

Figure 2. Comparison of WP Gold Coast and Nathan students’ average results from 2010 to 2016. The changing to flipped 
class (indicated in bold) resulted in increase in students’ results.2
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dISCUSSIoN

TheflippingofWPhasbeensuccessful,andtheresulthasbeensustainedfrom2014
to2016.Perhapsthisisunsurprisingasourflippedapproachisbasedonwell-known
goodteachingpractices:

1. Asdescribedintheliterature(Hung,2015;Roehlet.al.,2013;Zappeet.al.,2009),
activelearningisanimportantpartofflippedclass.Henceourprerecordedlecture
wasdesignedwiththelaboratoryexercisestogivestudentsaproblem-basedactive
learningexperience.Thistypeoflearningexperiencewouldbedifficult, ifnot
impossible,toachieveduringatraditionalin-personlectureinalecturetheater.

It should also be mentioned that unlike other flipped implementations, where
studentsstillwatchthelecturevideopassively,andtheactivelearningonlyhappens
duringinclassactivities,withourflippedmodel,activelearningstartswhilestudents
watchthelecturevideoastheyneedtocompletethelaboratoryexercisesatthesame
time.Inaddition,activelearningcontinuesduringclass,wherestudentsneedtoreflect
uponwhattheyhavedone,presentandexplaintheirwork,andreceivefeedbackfrom
theirtutor.

2. This f lipped class method achieves aspects of personalised learning. The
prerecordedvideo lectures allow students towork/learn at their ownpace, i.e.
individualisedlearning.Thispropertyisevenmoreimportantinaprogramming
coursewherethestudentsaretryingtofollowthelecturetoimplementasolution,
wherestudentscouldrunintoproblemswhichcouldtakeunpredictableamount
oftimetofix.

3. Thisflippedclassmethodcontainsthebenefitsofblendedlearning.Theaverage
humanattentionspanis10to20minutes.Hencethelikelihoodforalearnerto
beabletofocuscontinuouslyonthelectureforoneortwohourswithoutlosing
concentration or being distracted by something or someone is very low. In an
in-personlecture,wherethematerialbeingpresentedisbuildupontheprevious
material,ifastudentlosesfocusforashorttime,thelikelihoodforthisstudent
tobeabletounderstandtherestofthelectureislow.Foraprerecordedlecture,
studentscanpausethevideototakeabreak,orrewind/replaythevideoifs/he
failedtounderstandapoint.Furthermore,studentscanstudywhenevertheyare
readytostudy(notwhenthelectureison),anddecidewheretheywanttostudy.

Table 2. Mean overall student satisfaction from Student Experience Survey. Bold figures are for flipped offerings

Student Satisfaction 
Survey 

(Nathan | Gold Coast)

2011 2012 2013 2014 2015 2016

Overallsatisfaction(out
of5)

3.7|3.8 4.0|4.4 3.0|4.4 4.7|4.3 4.7 | 4.3 4.1 | 4.5

Responserate 19%|35% 27%|34% 34%|43% 57%|53% 44% | 51% 38% | 53%
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In this case study, it may seem that the only difference between our flipped
courseandthetraditionalcourseisthatwiththeflippedcourse,in-personlectures
arereplacedbyprerecordedlecturevideos.Allotheraspectsofthecourse,suchas
laboratoryclassesandassessmentsareidenticalbetweenourflippedandtraditional
offering.So,canatraditionalcoursebesuccessfullyflippedbysimplyprerecordthe
lectures?Theanswerisno,forthefollowingreasons:

1. Asmentionedbefore,theprerecordedlectureswerecarefullydesignedtoworkwith
thelaboratoryexercisestoachieveactivelearning.Thelecturewasrecordedusing
existinglecturenotes(withsmallmodifications),withaddedcodingdemonstrations
relatedtothelaboratoryexercises.Admittedly,activelearningwaspossibledue
tothepracticalnatureofthiscourse.Forcoursesthathavelittleornopractical
elements,thingswouldneedtobedonedifferently.

2. Theformatofourlaboratoryclassandthetypeofassessmentsinourtraditional
offeringhappenstobesuitabletoforourflippedoffering(forthetypeofcourse
weteach),henceinourcase,nochangewasneeded.Forothercourses,thismay
notbethecase.So,flippedcoursedesigners/developersmayneedtoredesigntheir
laboratory/tutorialclassesandassessmentstoworkwithprerecordedlectures.

3. Studentsneedtobetoldhowtostudyinflippedmodebyusingthevideos(andthe
laboratoryexercises).Thisisindicatedbytheresultofthe2014offeringbetween
NathanandGoldCoast.In2014,GoldCoastofferingofWPraninthetraditional
modewithin-personlecture.However,theprerecordedlecture(usedinNathan)
wasalsomadeavailabletoGoldCoaststudents.Despitebeingabletostudythe
courseinflippedmodeliketheNathanstudents,therewasnoimprovementinthe
averageresultforGoldCoaststudents.Thisisanindicationthatsimplyproviding
thevideostostudentsaloneisinsufficient.

4. Studentsneed tobeconvinced that flippedclass isnotacostcuttingexercise;
ratheritisdesignedtohelpstudentstoachievebetterresults.Ifstudentsarenot
convincedregardingthispoint,theywillfocusonwhattheymissedouton(i.e.,
the in-person lecture), rather than the good teaching practice gained (active,
individualized,andblendedlearning).

Finally,anyteacherwhothinksflippingacoursewouldreducetheirworkload
(bynothavingtorunningin-personlectures)isgoingtobedisappointed.It tooka
hugeamountoftimetocreatetheprerecordedlectures,farmorethanwhatitwould
taketoprepareandpresentin-personlectures.However,ifthevideoscanbereused
forthenextfewyears,thentheinitialeffortputintocreatethevideomaybeworthit.

InthecaseofWP,itisnotthemostsuitablecourseforreuseofmaterialasweb
development technologies frequently changes, resulting in frequent updates of the
lecturenotesandprerecordedlectures.Despitethis,wefoundthatevenforamajor
updatetothecoursematerial,somelecturevideosorevenpartsavideocanbereused.



International Journal of Adult Vocational Education and Technology
Volume 10 • Issue 1 • January-March 2019

37

CoNCLUSIoN

Inthispaper,wepresentedourexperienceandresultsofflippingasecond-yearlevel
programmingcoursecalledWebProgramming.Weflippedthecoursebyreplacing
in-personlectureswithprerecordedlecturesthatisdesignedtoachieveactivelearning.
With this change, students also benefit from individualized and blended learning.
Thechangetothecoursemayappeartobelimitedjusttothelectures,however,this
coursealreadyhassuitablelaboratoryformatandassessmentstoworkinconjunction
withtheprerecordedvideos.

The change to flipped course was first implemented in the Nathan campus
offeringin2014,wherewesawanincreaseinstudent’saverageresultcomparedto
the traditionalofferingof thiscourse inpreviousyearsandalso to theGoldCoast
campusinthesameyear.Thisresultwasverifiedin2015whenwealsoimplement
theflippedofferinginGoldCoast,wherewealsosawanincreaseinstudent’saverage
result relative to the previous year’s offering and also to Nathan campus result.
Furthermore,theincreaseinstudent’sperformancewassustainedforthedurationof
thisstudy(to2016).

Intermsofstudentsatisfaction,thechangetoflippedcoursesawanincreasein
student’soverallcoursesatisfactioninNathancampus.However,intheGoldCoast
campus,whichalreadyhadarelativelydecentstudentsatisfactionfigureswiththe
traditionaloffering,sawnosignificantchangeinstudentsatisfaction.

Inthefuture,wewillcontinuetooffercoursesinflippedmodeandexperiment
withdifferentmethodstoimproveourcourseofferings.Inparticular,weareinterested
inincorporatingpeerassessmentstoworkinconjunctionwithflippedcourse.
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ENdNoTES
1 AtGriffithUniversity,thename“course”isusedtodenoteasingleunitofstudy.

Inotheruniversities,acoursemaybecalledaunitorsubject.
2 The low lecture attendance problem is neither new nor unique to this course

(Khan1997).
3 In2013,therewasaonce-offchangeinNathanteachingstaffduetotheregular

teachingstaffbeingonleave.Thisresultedinasteepdropinaverageresultfor
thisoffering.

4 The2013,Nathanstudentsatisfactionfiguresshouldstillbetreatedasanoutlier
duetotheonce-offchangetotheteachingstaff.
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