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1INTRODUCTION

1.1 Researchbackground

VocationalHighSchoolisoneofthehighestsecondaryeducationlevelsforvocational
educationinIndonesia.AccordingtotheLaw ofRepublicIndonesiaNo.20in2003
Article15,vocationalschoolsaim topreparestudentsspecificallytoworkincertain
fields.Meanwhile,adecreefrom theformerMinisterofEducationandCultureRepublic
Indonesianumber179342/MPK/KR/2014statedthatateachermustdevelopmethods
oflearningwithcreativity,daretoinnovateandbeabletocarryoutalearningprocess
thatisfunforstudents(Baswedan,2014).

Intheeraoftheeducationrevolution4.0,therearedemandsonteacherstodevelop
technology-basedlearningmediathatmeetqualitystandards,astheapplicationof
technologyineducationcanbeexcitingopportunitiesthatcanpotentiallytransform
societyforthebetter(Xing,2017).Lecturersandstudentsshouldapplyeducation4.0
principlesinordertohelpthestudentstocompeteintheeraof4.0(Candradewi,2018).

Winarto and Winih Wicaksono,as the teachers responsible forelectric motor
installation(EMI)andthemastersfortheExpertiseProgram oftheElectricPower
InstallationEngineering(TIPTL)attheVocationalHighSchoolinYogyakartadescribed
theproblem asfollows.(1)EMIarecategorizedasdifficultlessons.(2)EMIrequires
therightmediainnovationforthelearningprocess.(3)Around80%ofstudentshave
Androidplatform smartphones.(4)ThereisaneedtocreateanAndroidlearningmedia
platform thatcandisplayshorttheories,andinstallationstepsintheform ofsimulation
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images,exercises,andtheoreticalquestions.(5)Thelearningprocesscarriedoutis
stillconventionalusingtheEMIpracticemodule.(6)Canwemakealearningmediais
aninterestingandhighquality?(7)Teachingmaterialsofelectronicschoolbooks
(BSE)particularlyinvocationalhighschool.

InternationalDataCorporation(IDC)statedthat,inQ12017,worldwide,smartphone
usehadincreasedto1.46billiondevices,andthiswasdominatedbytheAndroid
platform (85.0%),iOS(14.7%),WindowsPhone(0.1%),and(0.1%).Indonesianinternet
serviceproviderassociation(APJII)showedthat,in2017,inIndonesia143.26million
peoplewereinternetusers:witha50.08% ownedsmartphoneortabletdevices,of
which70.96%wasownedbyurbandwellers,andofthisstudentusersage13–18years
accountedfor75.70%.

BasedontheGlobalStateStatCounterfortheperiodJuly2017toJuly2018,in
Indonesiathesmartphonemarketwasasfollows:Androidsystem 87.79%,IOs5.65%,
andBlackberry0.37%.Android-basedcommunicationmediacanproducechangesin
scientificattitudesinthelearningprocessandincreasethecompletenessoflearning
outcomes(Juwarti,2015).Similarly,Prasetyo(2015)statedthatAndroid-basedmedia
canimprovestudentmotivationandcognitivelearningoutcomes.Sumari(2015)stated
thatAndroid-basedm-learninglearningmediacanimprovecriticalthinkingskillsand
students’learningindependence.

ItwasnotedbyVaugan(2011)thatthecombinationoftext,art,sound,animation,
andvideosenttousersbycomputersorothermanipulatedelectronicordigitalmeans
isconsideredasmultimedia.UNESCO(2014)addsthatm-learningasmobilelearning
involvestheuseofmobiletechnologyeitheraloneorincombinationwithinformation
and othercommunication technologies,and thus allows learning anytime and
anywhere.

Branch(2009)explainedthatthemodelAnalyze,Design,Develop,Implement,and
Evaluate (ADDIE)is a learning planning design modelthatemphasizes student-
centered,innovative,authentic,andinspiring.Inaddition,theADDIEmodelcanbeused
todevelopeducationalproductsandlearningresources.Inconnection,Sumari(2015)
foundthattheresearchprocessforthedevelopmentofAndroid-basedlearningmedia
canusetheADDIEmodel.Similarly,Prasetyo(2015)alsostatedthatresearchonthe
developmentofAndroid-basedlearningmediacanusetheADDIEdevelopmentmodel.

Softwaretestingisaprocessofexecutingasoftwareproductoninputdataand
outputdataanalysis(Mili,2015).Suman(2014)explainedthatthemainpurposeof
softwareengineeringisofhighqualityandsustainableforuse.Furthermore,Thomas
(2017)statedthatinthedesigncomparisonofaproduct,consumersareaskedtouse
twoproductsandthendeterminewhichisbetter.Severalyearsbefore,Panovski(2008)
suggestedthatintheprocessofanalyzingasoftwareproducttherearesignificant
differences between application software products and software development
products.

Softwarequalitystandards,includingISO9126,ISO25010,McCallModel,DROMEY,
andFURP,areinternationalstandardmodelsusedinmeasuringsoftwarequality.
Hidayati,Sarwosri,andRirid(2009)describedISO9126asastandardusedasaquality
modelindevelopinglearningmediaapplications.However,in2012ISO9126evolvedto
ISO25010,sothequalitytestwasbetterwhenusingISO25010(ISO/IEC,2011).

AccordingtoWagner(2013),ISO25010establisheseightaspectsofproductquality
standards: functional suitability, reliability, performance efficiency, usability,
maintainability,security,compatibility,andportability.David(2011)proposedthatthe
qualityanalysisusedinsoftwareproductresearchwiththeAndroidplatform canuse
four of these eight aspects:functionalsuitability,compatibility,usability,and
performance.
Therefore,a summaryoftheabovedescription isthattheIndonesian education
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ministermadeastatementconcerningdevelopmentsintheevolutionofeducation4.0,
whichmightbeassociatedwiththeincreaseduseofAndroidsmartphones,andthe
desireofsubjectteacherstohavequalitylearningmediatoimprovethequalityof
learning.So,researchneedstobedonetoproducequalitymedia.Indevelopinga
product,acomparisonisneededtogetabetterproduct,sothatatleasttwoproducts
havebeendeveloped.

1.2 Researchfocus

Basedonthisproblem,thisstudyfocusesonobtainingqualitylearningmediaproducts
basedonISO 25010standards,bycomparingthetwoproductsinterm ofquality,
analyzedonaspectsoffunctionalsuitability,compatibility,usability,andperformance
efficiency.

2RESEARCHMETHODS
ThisresearchusedtheresearchandDevelopment(R&D)approachwiththeADDIE
learningdesigndevelopmentmodel.Thepurposeofthisdevelopmentresearchisto
produceaqualityproductinreferencetoSO 25010.Theprocessofdevelopingthe
learningmediawasdonebyusingtheworld’smostpopularmessengerapplication
interface,sWhatsappMessengerandBBM Messenger.OnMay15,2018,theWhatsapp
Messengerapplicationrankedfirstwithscoreof4.4andBBM Messengerranked
secondwithscoreof4.3(GooglePlayStore,2018).Twouserinterfacemodelswere
used in orderto determine the bestchoice ofapplications forstudents.The
developmentfollowedtheprovisionsofthedesignmaterialconceptbyGoogle.

Thestepstakenindevelopingthislearningmediaaredescribedbelow.

2.1 Analyze

A pre-surveywasconducted to establish therequirementsforlearning media in
schools.Theresultswere:(1)identifyingthesubjectsthatneedlearningmedia;(2)
obtainingcurriculum informationused;(3)obtainingandidentifyingsubjectmatter;(4)
obtaining media information data used; (5) determining the application for
developmentthatissuitableforthemedia.

2.2Design

TheAndroidplatform learningmediaIMLwasdesignedintotwoapplicationswiththe
samelearningmatter,butwithdifferencesintermsoflayout.LayoutAwasdesigned
toresembletheWhatsappMessengerapplicationandwasnamedIML-WA,andlayout
BwasdesignedtoresembleBBM MessengerandwasnamedIML-BBM.Thesedesign
stagesincluded(1)adesignausecasediagram,(2)designaflowchart,and(3)design
theuserinterface.

2.3Develop

Thedevelopmentstagewasconducted bypreparing thecontentofthelearning
materialanddeterminingthemediadeveloped.Themediadevelopedinthisstudyisan
applicationmediaplatform forAndroid,thatdesignsprocessesforanAdobeFlashCS6
application using adobe Integrated Runtime(AIR)version 30 (Brossier2011).The
productwastestedtofindoutthevaliditybasedonjudgmentsfrom expertson
learningthematerial,themedia,andthefunctionalsuitability.Theprocessforthe
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validityofthelearningmediawastestedusingtheSPSSapplication(George&Mallery,
2003).

2.4Implement

Theimplementationphasewasconductedwithcloudtestingoncompatibilityand
performanceefficiencyaspects.Aftercloudtestingwascompletedandtherewereno
moreanyrevisions,thefinalstageoftestingwasconductedtofindouttheusability
aspectsofthetwolearningmediaforVocationalHighSchoolstudentsinIndonesia.

2.5Evaluate

Afterthe implementation phase,the finaldevelopmentphase was the quality
evaluationofthetwomedia,developedwithISO25010analysisproceduresonaspects
offunctionalsuitability,compatibility,performanceefficiency,andusability.Usability
testingwasperformedwithaminimum of20usersforbetterresultsofthestudy
(Nielsen,2012).Afterobtainingtheexpectedresults,thesignificantdifferencetestwas
carriedoutbetweenthetwoapplicationstofindoutwhichwashigherquality(Niknejad,
2011).

3RESULTSANDDISCUSSION

ThefinalproductsofthedesignIML-WAandIML-BBM learningmediaapplicationsare
showninFigure1.

(a)IML-WA (b)IML-BBM

Figure1.MainmenuIML-WAandIML-BBM

Thevalidityofthetwoapplicationsperformedbymediaexpertswas“veryfeasible”,
withameanscoreof4.49.Inaddition,100% ofsubjectmatterexpertsscoredthe
validityas”valid”.

3.1 Functionaltesting

FunctionalsuitabilitytestingwasperformedbytwoAndroiddevelopersfrom PT.Putra
MultiCiptaTeknikindo(PMCT)showedthatthetwoapplicationsfunctioned100%
successfully.Thusbothapplicationsfunctionedproperlyandsatisfiedtheappropriate
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materialcriteria.

3.2 Compatibilitytesting

TheresultofcompatibilityonlinetestingonAmazonapps&Gamesshowsmorethan
208devicessupported.Compatibilityofonlinetestingonwww.portal.kobiton.com and
www.cloud.bitbar.com (Bitbar,2018)isshowninTable1.Directtestingisshownin
Table2.

Table1.Compatibilityofonlinetesting
No Smartphone Version Result
1 AcerIconia8 4.4.2 Running
2 AsusFonepad 4.1.0 Running

3
AsusGoogleNexus
7

4.1.2 Running

4 LenovoS820 4.2.0 Running
5 SamsungJ7Prime 6.0.0 Running
6 SamsungJ7Pro 7.0.0 Running

Table2.Compatibilitydirecttesting
No Smartphone Version Result
1 KeytouchS100 4.1.2 Running
2 XiaomiRedmi2 4.4.4 Running
3 SmartfrenAndromaxU 4.0.4 Running
4 OppoA37f 5.1.1 Running
5 AsusZ00 5.0.2 Running
6 Xiaomiredminote4x 6.0.0 Running
7 AdvanS5E4GS 7.0.0 Running

Thecompatibilitytestingshowsthatthetwoapplicationswerefoundtobe100%
compatible and supported on any smartphones.So there are no obstacles to
implementation.

3.3 Usabilitytesting

Usabilitytestingwith76studentsshowsthattheIML-WAapplicationhasareliable
Cronbach’salphascoreof0.917andIML-BBM scoreof0.906.Thus,twoapplications
haveascoreofmorethan0.900sotheyfallintothecategoryof“excellent”,Reliability
IML-WApercentageof83.50% andIML-BBM of82.66% aretobeinthecategoryof
“verygood”.

Table3.Independenttestusabilityaspects
Ranks

Group N
Mean
rank

Sum ofranks

Usability IML-WA 76 79.90 6072.50
IML-BBM 76 73.10 5555.50
Total 152

Teststatistics Usability
Mann-WhitneyU 2629.500
WilcoxonW 5555.500
Z -.953
Asymp. Sig. (2-
tailed)

.341
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AsshowninTable3,nonparametricindependenttestresultsonusabilityaspects,
usingaMann-WhitneyU test,showednosignificantdifferencesbetweenthetwo
applications.However,themeanvalueshowedthatIML-WAwashigherqualitywitha
scoreof79.90comparedto73.10forIML-BBM.

3.4 Performanceefficiencytesting

TheperformanceefficiencyresultsforthetwoapplicationsareshowninFigures2and
3.

Figure2.PerformanceefficiencyaspectsIML-WA

Figure3.PerformanceefficiencyaspectsIML-BBM

Thedatafrom Figures2and3wereusedtotestanysignificantdifferencebetween
thetwoapplicationsontimeusage.TheresultofaMann-WhitneyUtestwithSPSSis
presentedinTable4.

Table4.Performanceefficiencyaspects(timeusage)
Ranks

Group N
Mean
rank

Sum ofranks

Usability IML-WA 12 10.00 120.00
IML-BBM 12 15.00 180.00
Total 24

Teststatistics Usability
Mann-WhitneyU 42.000
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WilcoxonW 120.000
Z -1.733
Asymp.Sig.(2-tailed) .083
ExactSig.[2*(1-tailedsig.)] .089b

a. Groupingvariable:Group
b. Notcorrectedties

The performance efficiencytesting shows:(1)the IML-WA application has an
averagescoreof4.92secondsandtheIML-BBM applicationhasanaveragescoreof
5.53seconds,thusitshowsthatbothapplicationshavethepredicate“satisfied”,as
presentedbyHoxmeier(2000);(2)therewasnosignificantdifferenceinthetimeused
onthetwoapplications,butthemeanrankshowsthatIML-WAtakeslesstime,witha
scoreof10.00,meanwhileIML-BBM hadthescore15.00.

4CONCLUSIONS

Basedontheresultsoftheresearchitcanbeconcludedasfollows:
1.Two learning media produce 100% functionalsuitabilityaspectquality,so the

functionsintheapplicationworkverywell.Thecompatibilityaspectscanoperateon
morethan208Androidplatform devices.

2.ThelevelofusersatisfactionbasedonusabilityaspectanalysisshowsthattheIML-
WAapplicationishigherqualitythanIML-BBM.

3.TheperformanceefficiencylevelofthetwoapplicationsshowstheIML-WA is
higherqualitythanIML-BBM.

4.TheresultsoftheanalysisandtestdifferencesindicatethattheIML-WAapplication
ishigherqualityandthebestchoicefortheuser.
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