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ABSTRACT

Theproliferationofsmartphoneshasprovidedahugemarketformobileappsandcreatedamassive
industryfordevelopers/designerscreatingvariousmobileappsforuseinourdailyactivities.However,
withmanymobileappscompetitionforusersattention,thecontinueduseoftheseappshasbecome
agrowingconcernasuserseasilydumponeappforanotherevenafterjustasingleuse.Thisstudy
examinedtheroleofsimplicityinthecontinuanceuseofmobileapps.ThestudyextendedtheECM
withsimplicityandshowedthatsimplicityhadasignificantdirectpositiveinfluenceonconfirmations,
perceivedusefulness,andsatisfactionaswellasasignificant total indirecteffectoncontinuance
intentions.Additionally,alltheECMproposedrelationshipswereconfirmed.Thestudyextendsthe
currentliteratureoncontinuanceuseofmobileappsbydemonstratingtherelevanceofaconcrete
factorthatdevelopers/designscanmanipulatetoimprovethecontinuanceusefortheirmobileapps.
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INTROdUCTION

Existingforecastsuggeststhatthereareabout2.53billionsmartphonesaroundtheglobein2018
andthenumberisexpectedtoincreaseby18%in2019(Statista,2018a).Thisenormousmarketof
smartphonedeviceshasbeenagreatmotivationforsoftwaredeveloperstocreateawiderangeofapps
thatcanbeeasilydownloadedandusedbysmartphoneusers.Manysoftwaredevelopersseemobile
appdevelopmentasalucrativesectorgiventhegrowinguseofmobileappsbyuserstoautomate
variousdaily functions suchas entertainment, communication, shopping, andproductivity (Kim
&Baek,2018).ThishasresultedinenormousgrowthinmobileappsastheGooglePlaystore,for
example,sawanincreaseinmobileappsfromjust30000appsinMarch2010to3.6millionapps
inMarch2018(Statista,2018b).

Despitethehugepotentialinthemobileappmarketspace,agrowingchallengeisthecontinuance
useoftheseapps,anissuethatresearchershaveemphasizedasapressingconcernthatneedstobe
understoodandaddressed(Ding,2018;Kim&Baek,2018).Thisfollowsfromthegrowingevidence
thataboutaquarterofuserstendtodiscontinuetheuseofmobileappsafterthefirstuse,whileabout
63%useanapplessthantentimes(O’Connell,2017).Also,existingstatisticsestimatethatabout
77%ofdailyactiveusersdiscontinueusingamobileappjustthreedaysafteradoptionandthischurn
rateincreasestoabout90%bytheendofthefirstmonth(Bonnie,2017).Infact,thewidevarietyof
availablemobileappsforsimilartaskshasprovidedsmartphoneuserswiththeopportunitytoeasily
switchfromoneapptoanotherafterjustasingleuse(O’Connell,2017).Themobileappmarket
growsdailyandcreatesahyper-competitiveenvironment(Kim&Baek,2018)meanwhileonlyafew
appsareusedregularly(Furner,Racherla,&Babb,2016).
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Withsomanyappscompetingforuserattention,itisnotsurprisingthatusersareincreasingly
impatienttocontinueholdingontoappsthatdonotmeettheirexpectations(Ding,2018).HsuandLin
(2016)emphasizethatbeforedownloadinganapp,usersformexpectationsregardingtheperformance
oftheappandthustheirinitialuseoftheappservesasthebenchmarktocomparetheirexpectations
totheactualperformanceoftheappwhichthendetermineswhetherornottheydecidetocontinue
usingtheapp.Thisviewisinlinewiththeexpectation-confirmationmodel(ECM)whichpostulates
thatconfirmationofexpectationsisastrongdeterminantofcontinuanceintentionsinthecontextof
informationsystems(IS)(Bhattacherjee,2001).Infact,manystudies(e.g.Chen,Yen,&Peng,2018;
Jia,Guo,&Narnes,2017;Joo,Park,&Shin,2017;Kim,2010;Lin,Featherman,&Sarker,2017;
Oghuma,Libaque-Saenz,Wong,&Chang,2016;Steelman&Soror,2017;Thong,Hong,&Tam,
2006)onIScontinuanceovertheyearsincludingthosefocusingonmobileapps(e.g.Hu&Zhang,
2016;Tam,Santos&Oliveira,2018)haveusedtheECMasthetheoreticalbaseforunderstanding
continuanceintentions.

WhilethesepriorstudiesusingtheECMhaveprovidednewinsightsbyextendingthemodeland
showingitsapplicabilityinnumerouscontexts,onlyfewofthesestudies(Baker-Eveleth&Stone,
2015;Oghumaet al., 2016;Roca,Chiu,&Martinez,2006;Veeramootoo,Nunkoo,&Dwivedi,
2018)havepaidattentiontofactorsorconstructsexperiencedbyusersduringtheirinteractionwith
aproductwhichshapestheirconfirmationsofexpectationsregardingtheproduct.Thisisparticularly
importantastheECMupholdsthenotionthatconfirmationisacentralconstructthatinfluences
perceivedusefulnessandsatisfactionwhich in turn,determinescontinuance intentions.Assuch,
sincelittleattentionhasbeenpaidtoex-postfactorsthat influencetheconfirmationsdimension,
serviceprovidersmighthavelittleunderstandingofwhattodowhenuser’sexpectationsarenotmet
followingtheiractualinteractionswiththeirsystems.Oneofsuchaspectsthathavebeenpronounced
bysomeresearchersissystemquality(Baker-Eveleth&Stone,2015;Roca,Chiu,&Martinez,2006).
ExistingevidencesuggeststhatsystemqualityinfluencesusersconfirmationsregardingagivenIS
system(Rocaetal.,2006).Thisviewisgroundedinexpectationconfirmationtheory(ECT).Itis
importanttonoteherethatBhattacherjee(2001)developedtheECMfromtheECT.Accordingtothe
ECT,productperformanceduringinteractionhasadirecteffectonuserconfirmationofexpectations
regardingtheproduct(Bhattacherjee,2001;Oliver,1990).Inthecontextofinformationsystems,
researchers(Cheng,2014;Koo,Wati,Park,&Lim,2011;Rocaetal.,2006;Sharma&Sharma,
2019)haveincreasinglyexpressedsystemqualityasoneofthevitalaspectsofsystemperformance.
Additionally,systemqualityattributesareconsideredasrelevantpositivesignalsthatcouldshape
userconfirmationsregardingagivensystem(Pee,Jiang&Klein,2018).Assuch,priorstudieshave
increasinglycalledforaneedtoextendtheECMwithsystemqualityattributes(Cheng,2014;Koo
etal.,2011;Peeetal.,2018;Rocaetal.,2006),especiallyassystemqualitynotonlyconfirmsuser
expectationsbutalsoenhancestheirsatisfactionwiththesystem.

However, system quality is quite broad and can include aspects like usability, availability,
reliability,adaptability,simplicityandresponsetime(Bryson,2017;DeLone&McLean,2003).As
such,itisvitaltoexaminespecificsystemqualitydimensionsforvariousISsystems(e.g.Baker-
Eveleth&Stone,2015).Inthecontextofmobileapps,simplicityisconsideredasoneofthekey
aspectsofsystemquality(Fischer,2016;Yokuş&Yelken,2017),yetithasbeenhighlyoverlooked
inresearchonthecontinuanceuseofmobileapps.Atthetimeofthisstudy,thereisnoapparent
evidenceofanystudythathasextendedtheECMwithsimplicityorexplicitlyexamineditsrolein
IScontinuanceuse.Thereareincreasingcallsformobileappdeveloperstodesignforsimplicity
(Barker,2017;Fischer,2016;Shaoolian,2017;Yokuş&Yelken,2017).Nevertheless,thereisstill
adearthofresearchtosupporttheimportanceofsimplicityespeciallyinaddressingthepoorlevel
ofuserretentionwithrespecttomobileapps.Whiledesigningforsimplicityisconsideredasabest
practiceformobiledevelopersfollowingthe“KISS”principle(Banga&Weinhold,2014),several
industry reports suggest that lackof simplicity is among the commonmistakes thatmobile app
developersstillmake(Chapman,2017;Mcconville,2017).But,withoutempiricalevidence, it is
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difficulttoconcludethatthelackofsimplicitycouldberesponsibleforthehighmobileappchurn
rates.Thisfollowsfromtheparadoxofsimplicitywhichsuggeststhateventhoughsimplicityhas
severalbenefits,usersoftentendtoprefercomplexsystems(Eytam,Tractinsky,&Lowengart,2017).
Assuch,althoughsimplicityisavaluablesystemqualitydimension,itisnotclearfollowingfrom
theparadoxofsimplicitywhether itactuallyenhancesor reduces thecontinuanceuseofmobile
apps.Thus,thepresentstudyintendstoevaluatewhethersimplicityasaqualityattributecanplaya
significantroleinconfirmingmobileuser’sexpectationsandthesubsequentappraisaloftheusefulness
andsatisfactionwithmobileapps.Inansweringthisquestion,thepresentstudywilladdressthisgap
byexaminingtheroleofsimplicityinthecontinuanceuseofmobileappsastheECMpositsthat
confirmationofexpectations,satisfactionandusefulnessareinstrumentalinthecontinuanceuseof
informationsystems.Moreover,incorporatingsimplicitywiththeECMisnotonlyusefulbecause
ofitspotentialasaqualitydimensionthatneedstomeetuserexpectations,butalsobecauseofits
centralroleinusersatisfaction(Choi&Lee,2012)anditspotentialtoinfluenceperceivedusefulness
(Banga&Weinhold,2014),allofwhicharecentralcomponentsoftheECM.

Therestofthepaperisstructuredasfollow.Thesecondsectionpresentsabackgroundofthestudy
byreviewingtheECMandtheconceptofsimplicitywhicharethetwotheoreticalunderpinningsthat
arecombinedtodeveloptheproposedmodel.Afterward,thetheoryanddevelopmentofhypotheses
arepresentedinthethirdsection.Thefourthsectionpresentsthemethodology,whilethefifthsection
presentsthedataanalysiswhichcomprisesthemeasurementandstructuralmodels.Thesixthsection
focusesonthediscussionsofthefindings,whilethelastsectionpresentstheconcludingthoughts.

BACKGROUNd

Expectation Confirmation Model (ECM)
TheECMwasdevelopedfromtheExpectation-confirmationtheory(ECT)byOliver(1980),whichis
awidelyvalidatedcognitivetheoryinthecontextofconsumerbehaviorthatismostlyusedtoexplain
therepurchaseintentionsandthecontinuoususeofagivenservicebyconsumers.Thefundamental
assumptionoftheECTistheviewthatanindividual’sdesiretocontinuouslyengageinagivenbehavior
isoftenaconsequenceofthesatisfactionthathe/sheexperiencedduringanypriorengagementinthe
behavioraswellastheextenttowhichtheirbeliefsregardingthebehaviorwereconfirmed.TheECT
presentsalogicalsequencethatattemptstoexplainapaththatconsumerstaketoformarepurchase
intentionortheintentiontocontinueusingagivenservice.TheECTsequencescommencepriorto
theinitialpurchaseoradoptionofaproduct/serviceofferingwherebytheconsumersformaninitial
expectationabouttheoffering.Atasubsequentstagewhenconsumershavethechancetoconsumethe
product/serviceoffering,theyalsoformperceptionsregardingtheactualperformanceofthesystem
andthenusetheseperceptionsasabenchmarktocomparetheactualperformanceoftheofferingwith
theinitialexpectations(Halilovic&Cicic,2013).Thiscomparisonformsthebasisfordetermining
theirlevelofsatisfactionwiththeofferingasconsumersonlybecomesatisfiedwhentheperceived
performancemeetsorsurpassestheirexpectations(Oliver,1980).Thereafter,satisfiedconsumers
developarepurchaseintentionorthedesiretocontinueusingagivenservicewhiledissatisfiedones
discontinueanyfurtherconsumptionoftheoffering(Oghumaetal.,2016;Thongetal.,2006).

TheECTwasusedbyBhattacherjee(2001)asthetheoreticalfoundationtodeveloptheECM
inordertoprovideanunderstandingofthecontinuanceuseofinformationsystems.Helikenedthe
continuanceuseofinformationsystemstotheconsumer’srepurchaseintentionintheECTwhich
couldbeinfluencedbythelevelofsatisfactionexperiencedbyauserwhenusingthesystem.Like
theECT,hearguedthatthecontinualuseofinformationsystemsalsofollowedalogicalsequence
startingwiththeinitialacceptanceofthesystem,thenexperiencingthesystemandlastlymaking
ex-postdecisionsregardingthesystem(Bhattacherjee,2001;Chenetal.,2018Oghumaetal.,2016).
TheECM(Figure1)postulatesthatauser’scontinuanceintentionsregardingagivensystemarea
directconsequenceofthesatisfactionexperiencedwhenusingthesystemaswellastheperceptions
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ofanypossiblebenefitsthattheusermightgainfromcontinuingtousethesystem.Moreover,these
perceivedbenefitsandlevelofsatisfactionareinfluencedbytheuser’sconfirmationoftheirpre-use
expectationsaboutthesystem.

Simplicity
Simplicityisaleadingprincipleinuserinterfacedesignthathasbeenadvocatedbyresearchersfor
severaldecades(Nielsen,1999;Maeda,2006).Assuch,human-computerinteractionexpertshaveoften
emphasizedtheneedtodevelopsimpleinterfacesastheyareofteneasytouse,whichisanimportant
usabilityconcept(Colborne,2010).Mostoften,whensystemsarenotoptimallydevelopedfroma
simplicityviewpoint,thecomplexdesignmightseeminitiallyattractivebutultimatelythecomplexity
decreasesusersatisfaction(Thompson,Hamilton,&Rust,2005).Also,simplicitycanbevitalin
signalingthequalityofaproductandthusplayavitalroleintheadoptionandcontinuanceuseofa
system(Miyamoto,2013).Simplicityisamultifacetedconceptthatcomprisesseveraldimensions.
Inthepresentstudy,simplicitywillbeviewedintermsofsimplicityinvisualaesthetics,reduction,
anddynamiccomplexity.

Visualaestheticsreferstothelevelofattractivenessorbeautyofagiveninterface(Moshagen&
Thielsch,2010).Attractivenessisoftenasubjectiveissue(Eytametal.,2017),however,thegeneral
goalwhendevelopinganinterfaceistoensurethatthemajorityoftheuserscanconsideritattractive
enoughtouse(Choi&Lee,2012).Thevisualappearanceofasystemplaysavitalroleininfluencing
thepositiveperceptionsthatauserhasaboutthesystem.Forexample,manyusersgenerallyperceive
attractiveinterfacestohavegoodusability(Lavie&Tractinsky,2004;Lazardetal.,2016).Likewise,
usersoftentendtocompletetasksmoresuccessfullyonattractivesystemswhichinturn,enhance
theirlevelofsatisfactionwiththesystem(Cyretal.,2008;Moshagen&Thielsch,2010).

Reductionencompassestheaspectsofinterfacedesignwhichensuresthatonlyessentialsteps
areneededtocompleteagiventaskonthesystem(Maeda,2006).Interfacesthatarenotoptimally
designedfromareductionperspectiveoftentendtohaveintricateandunnecessarystepsthatauser
needstofollowinordertocompleteataskonthesystem(Choi&Lee,2012;Lee,Moon,Kim,&Yi,
2015).Consequently,suchsystemsarelikelytofrustrateuserswhentheyencounterdifficultiesand
subsequentlydiminishtheirsatisfactionwiththesystem.Consequently,designersareencouragedto
incorporatereductionprinciplesintotheirdesigns,especiallyasreductioncanbeappliedinmany
partsoftheinterfaceincludingstructural,navigational,andfunctionalaspects(Leeetal.,2015).

Lastly,dynamiccomplexityreferstotheambiguityexperiencedbyuserswheninteractingwithan
interface(Choi&Lee,2012).Anambiguousinterfacebasicallyhasdifferentpossibleinterpretations

Figure 1. ECM model
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of thesame informationcues.Assuch,an interface that lacksclarity in itscause-effectchain is
consideredtobedynamicallycomplex.Itisimportanttodesigninterfacesthatarenotdynamically
complexasameanstoenhancetheoverallusabilityofthesystemasuserexpectationsarelikelyto
bemetduetotheclarityofthecause-effectchain.Eliminatinguserinterfaceambiguityislikelyto
enhanceeaseofuseandusersatisfaction(Thimbleby,1982).

THEORy ANd dEVELOPMENT OF HyPOTHESES

ECM Relationships
The ECM hypothesizes five relationships that have been widely tested and validated. These
relationshipsareasfollows:Confirmationofexpectationshasapositiveinfluenceonusersatisfaction
(1)andperceivedusefulness(2).Perceivedusefulnesshasadirectinfluenceoncontinuanceintentions
(3)aswellasanindirectinfluencethroughitsdirectinfluenceonusersatisfaction(4).Lastly,user
satisfactionhasadirectpositiveinfluenceoncontinuanceintentions(5).Severalresearchersover
theyearswhohaveeitheradoptedormodifiedtheECMhaveconfirmedthesehypothesesinvarious
contexts.ThedefinitionofthefourconstructsintheECMispresentedinTable1.

Whenexpectationsareconfirmed,userstendtoincreasetheirperceptionsregardingtheperceived
usefulnessofthesystem.ThisviewhasbeensupportedbyseveralstudiesthatappliedtheECMacross
variouscontexts(Jiaetal.,2017;Jooetal.,2017;Kim,2010;Oghumaetal.,2016;Steelman&Soror,
2017;Thongetal.,2006).Likewise,userstendtohaveanincreasedlevelofsatisfactionwithagiven
technologywhentheirexperienceofthetechnologymeetsorsurpassestheirexpectations,andthis
hasbeenempiricallysupportedacrossdifferentcontextofinformationsystems(Chenetal.,2018;
Jiaetal.,2017;Jooetal.,2017;Kim,2010;Oghumaetal.,2016;Steelman&Soror,2017;Thong
etal.,2006).Moreover,Bhattacherjee(2001)expectedthattheimportantroleplayedbyperceived
usefulnessinpre-adoptionascapturedinthetechnologyadoptionmodel(TAM)waslikelytocontinue
tocontinuanceintentionsfollowingtheuser’sperceptionsregardingtheex-postusefulnessofthe
technology.Likewise,usersatisfactionwithagiventechnologyisgenerallyhigherforindividuals
whoperceivetheusefulnessofthetechnologytobehigh.Theseviewshavebeenwidelysupported
asseveralstudieshaveshownthatperceivedusefulnesshasadirectpositiveinfluenceoncontinuance
intentions(Jiaetal.,2017;Jooetal.,2017;Kim,2010;Oghumaetal.,2016;Steelman&Soror,2017;
Thongetal.,2006)andusersatisfaction(Jiaetal.,2017;Jooetal.,2017;Linetal.,2017;Oghuma
etal.,2016;Thongetal.,2006).Lastly,satisfactioniswidelyrecognizedasavitaldeterminantof
post-adoptionbehavior(Bhattacherjee,2001;Thongetal.,2006).Userswhoaredissatisfiedwith
agiventechnologyarelikelytodumpitandlookforanalternative,thusleavingonlythesatisfied

Table 1. Definitions of ECM constructs

Construct Definition Sources

Confirmation Theextenttowhichauser’sactualexperiencewithasystem
confirmstheirinitialexpectations.

Oghumaetal.(2016)

Perceived
usefulness

Theextenttowhichusersbelievethattheywillbenefitfrom
usingagiveninformationsystem.

Chenetal.(2018)

Satisfaction Theextenttowhichusersaresatisfiedaftercomparingtheir
actualexperiencewithasystemtotheirinitialexpectations.

Bhattacherjee(2001);Oliver
(1980)

Continuance
intentions

Auser’sintentiontocontinueusingagivensysteminthefuture. Chenetal.(2018);Oghuma
etal.(2016)
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userstocontinueusingthetechnology(Halilovic&Cicic,2013;Oghumaetal.,2016).Thepositive
influenceofsatisfactiononcontinuanceintentionshavebeenwidelyvalidatedinseveralcontexts
(Chenetal.,2018;Jiaetal.,2017;Jooetal.,2017;Kim,2010;Linetal.,2017;Oghumaetal.,2016;
Steelman&Soror,2017;Thongetal.,2006).Followingfromtheabovediscussion,itisexpected
thatalltherelationshipshypothesizedbytheECMwillholdtrueinthepresentstudy.

Extending the ECM with Simplicity
Thepresentstudyconceptualizessimplicityasasecond-orderformativefactorfollowingfromprior
studies(Choi&Lee,2012;Leeetal.,2015).Thisisbecauseeachofthefirst-ordersub-constructsof
simplicitymeasuresaspecificattributeofsimplicitywhileatthesametimebeingpartoftheoverall
perceptionofsimplicity.Therefore,achangeineachfirst-ordersub-constructwillcauseachangein
theoverallperceptionofsimplicity;however,changesinoneofthesub-constructsdonotnecessarily
resultinchangesinothersub-constructs.Inthisstudy,thefirst-ordersub-constructsofsimplicity
werelimitedtothreedimensions(i.e.visualaesthetics,reduction,anddynamiccomplexity).The
choiceofthesethreesub-constructswasmotivatedbythecontextofthestudy.Asearlierindicated,
manyusersabandonmobileappsafterasingleuse.Assuch,thisstudyfocusedonuser’sappraisalof
simplicityduringthefirstinteractionwithamobileapp.Thus,itwasimperativetoselectsimplicity
facetsthatcanbeadequatelyevaluatedafterthefirstinteractionwithanapp.Afteranevaluationof
thesimplicityfacetsdiscussedinpriorstudies(Choi&Lee,2012;Leeetal.,2015)visualaesthetics,
reductionanddynamiccomplexitywereselectedforthepresentstudyasthesewerebelievedtobe
factorsrelevantinthecontextofmobileapps,andthatuserscouldsuccessfullyevaluatethemduring
theirfirstinteraction.Moreover,thesethreefacetswerealsorepresentativeofall thethreebroad
domainsofsimplicityproposedbyChoiandLee(2012)namely:simplicityininformationdesign
(i.e. reduction), simplicity in taskcomplexity (i.e.dynamiccomplexity) and simplicity invisual
aesthetics(visualaesthetics).

Simplicitycanplayavitalroleinunderstandingcontinuanceintentionsasanintegralpartof
theECM.Therearethreereasonsthatmakesimplicityanimportantcomponenttointegrateintothe
ECM.Firstly,simplicitycanbeinstrumentalinprovidinginsightsastowhytheuser’sexpectations
afterusingan information systemareconfirmedornot.Prior studieshave shown thatusers are
likelytohavepositiveconfirmationsofasystemwhentheirexpectationsregardingthequalityofthe
systemaremet(Rocaetal.,2006).Sincesimplicityisakeyqualityattributeandatthesametimea
foundationforcreatingotheraspectsofsystemquality(Bryson,2017),simpleproductswouldlikely
influencepositiveconfirmations.Forexample,oneexpectationthatusersoftenhavewhenusinga
systemistheexpectationofgoodusabilityasusersgenerallyexpectsystemstoeasytouse.Thisview
wassupportedbyBaker-EvelethandStone(2015)whoshowedthatusabilityhadadirectpositive
influenceonuserconfirmationofexpectationswhenusingane-book.Itiswidelyacknowledged
thatthevisualaestheticfacetofsimplicitysignificantlyenhancesperceptionsofsystemsusability
(Kinnett,2017;Pavlas,Lum&Salas,2010).Thisfollowsfromtheaesthetic-usabilityeffectwhich
suggeststhatuserstendtoperceiveaestheticproductsasmoreusable.Likewise,productsthatare
optimallydesignedfromareductionanddynamiccomplexityperspectiveareeasytouse(Choi&
Lee,2012).Assuch,thesefacetsofsimplicitycanplayavitalrolehereasgoodusabilityisoftena
directoutcomeofdesignsimplicity,sincesimplicity(i.e.visualaesthetics,reduction,anddynamic
complexity)resultsinuserinterfacesthatarelesscluttered,easytouseandeasytounderstandand
learnhowtointeractwith(Leeetal.,2015).Hence,thepresentstudyhypothesizesthat:

H1:Simplicity will have a significant positive influence on confirmation of expectations

Secondly,simplicityhasthepotentialtoinfluencetheex-postperceivedusefulnessofagiven
technology.Thiscanbeachievedinseveralways.Forexample,simplicityisthefoundationforeaseof
use(Leeetal.,2015;Lazardetal.,2016),whichisakeydeterminantofperceivedusefulness.Inline
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withtheaesthetic-usabilityeffect,Lazardetal.(2016)showedthatapositiveappraisalofaesthetic
simplicityenhancedtheperceptionofasystem’seaseofusewhichinturnpositivelyinfluencedthe
perceivedusefulnessofthesystem.Likewise,sincethereductionanddynamiccomplexitydimensions
ofsimplicityalsohelptoimproveuserperceptionofeaseofuse(Choi&Lee,2012;Lee,2014),they
arealsolikelytocontributetoperceivedusefulnessgiventhepositivelinkbetweeneaseofuseand
perceivedusefulness(Lazardetal.,2016;Yoon,2018).BangaandWeinhold(2014)arguethatsimple
systemdesigns(i.e.systemsdesignedoptimallyfromareductionperspective)willalwaysbeseenas
moreusefultousers.Additionally,asystemthatisoptimallydesignedfromasimplicitystandpoint
oftentendstobeperceivedashavingagooduser-interfacedesignquality(Choi&Lee,2012)which
isanotherdeterminantofperceivedusefulness(Garcia,2012).Thissuggeststhatdesignsimplicity
mightbeinstrumentalinshapingusersperceptionsoftheusefulnessofthesystemastheseuserswill
generallyseethesystemaseasytouseandofgoodquality.Forexample,Lazardetal.(2016)showed
asignificantpositivecorrelationbetweenaestheticsimplicityandperceivedusefulness.Hencethe
followinghypothesis:

H2:Simplicity will have a significant positive influence on perceived usefulness

Thirdly,simplicityplaysavitalroleinenhancingthesatisfactionassociatedwithusingagiven
technology(Choi&Lee,2012).Interactionwithcomplexuserinterfacesisoftenassociatedwith
anunwarrantedmentalloadthatmaytendtoinduceextracognitivestrainontheuserwhichmight
subsequentlydiminishthelevelofsatisfactionderivedfromtheinteraction(Thompson,Hamilton&
Rust2005).So,byadoptingthereductionprincipleinsystemdesign,usersatisfactioncanbeimproved
sincereductionreducesmentalworkloadbyallowinguserstocompleteataskwithfewsteps.Besides,
researchersovertheyearshaveshownthatcomplexproductstendtocausefeaturefatigue,whichis
akeyconcernasfeature-ladenproductshavebeenknowntofrustrateusersattheexpenseofuser
satisfaction(GoodmanandIrmak,2013;Thompsonetal.,2005).Infact,usersofagiventechnology
arelikelytoexperiencegreatersatisfactionwhentheirappraisaloftheuserinterfaceispositive,and
thisisoftenexperiencedwithsimplifiedinterfacedesignswhichareknownforprovidingasatisfying
userexperience(Wolfinbarger&Gilly,2001).Thevisualaestheticfacetofsimplicityespeciallyplays
animportantroleinthisaspectasitgenerallyalwaysresultsinapositiveappraisalofasystem(Cyr
etal.,2008).Similarly,systemsthataredesignedproperlyfromadynamiccomplexityviewpoint
providepredictability in theactionsandexpectedoutcomesfromuser interactions(Choi&Lee,
2012).Thiscanplayavitalroleinenhancingusersatisfactionaspredictabilityhasbeenknownto
positivelyinfluenceusersatisfaction(Gajosetal.,2008).Moreover,existingevidenceshowsthat
reduction,visualaesthetics,anddynamiccomplexityarepositivelycorrelatedwithusersatisfaction
(Choi&Lee,2012;Leeetal.,2015).Furthermore,ChoiandLee(2012)showedthatsimplicityasa
second-orderformativeconstruct(includingthesethreefacets)hadasignificantpositiveinfluence
onusersatisfaction.Hencethefollowinghypothesesareproposed:

H3:Simplicity will have a significant positive influence on satisfaction

InSummary,thepresentstudyextendedtheECMwithsimplicityinordertoprovideadeeper
understandingofcontinuanceintentions(Figure2).InadditiontothefiveECMhypotheses,three
hypotheseswereaddedwhichfocusedontheroleplayedbysimplicityininfluencingconfirmation,
perceivedusefulness,andsatisfaction.Anotherconstructtitledcontinuanceusehasalsobeenadded
tothemodelasameanstocaptureuserbehavioramonth’spostthestudytodetermineiftheyacted
ontheirintentions.Generally,moststudiesbasedontheECMfocusonlyoncontinuanceintentions
(e.g.Jiaetal.,2017;Kim,2010;Oghumaetal.,2016;Steelman&Soror,2017;Thongetal.,2006)
sinceintentionsareconsideredasgoodpredictorofactualbehavior(Bhattacherjee,2001).However,
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withmobileapps,itwouldbegoodtoexaminepostusebehaviorasuserssometimesdiscontinueuse
ofmobileappsonlyafterasingleuseorwithinthreedaysfromadoptionasearlierdiscussed.Hence
thefollowinghypothesisisproposed:

H4:Continuance intentions will have a significant positive influence on continuance use

TheproposedmodelispresentedinFigure2.Simplicityisconceptualizedasasecond-order
formativefactorcomposedofthreesub-constructs(i.e.aestheticsimplicity,dynamiccomplexity,and
reduction).ThehypothesizedassociationsareindicatedbyH1toH4.Thepositivesign(+)indicates
theexpectedrelationshipthathasbeenwidelyvalidatedintheECM.

METHOdOLOGy

Thepresentstudyadoptedasingle-grouppost-testonlydesigntoevaluatetheproposedmodel.With
thisdesign,asingle-groupofparticipantsisallowedtointeractwithagivenproduct/systemandthen
reportontheirpost-useexperiences(Jackson,2012).Thisdesignwasadoptedinthepresentstudy
becausealltheparticipantsinteractedwiththeselectedmobileappforthefirsttime.Growingevidence
suggeststhatmanymobileappusersmakecontinuancedecisionsafterasingleuseofthemobileapp
andsomeimmediatelydecidetouninstallmobileappsafterasingleuse(Bonnie,2017;O’Connell,
2017).Assuch,thefirstpost-useexperiencesoftheuserscanbeinstrumentalindeterminingwhether
ornottheyintendtocontinueusingtheapp.Sincetheselectedsampleofthestudywasstudents,the
studyusedastudenttimemanagementappastheselectedmobileappasstudentsarethetargetusers
oftheapp.Seeingasalltheparticipantswereusingthemobileappforthefirsttime,itwasimportant
tocarefullyselectparticipantswhoarefirstlyinterestedinadoptingtheappandwhohavenotusedit
before.Assuchtheselectionofparticipantsfollowedfourstepsasfollows:(1)aninvitationwasmade
topotentialparticipants.Theinvitationwasaccompaniedbyaninformationsheetthatexplainedthe
purposeofthestudyandtherequirementsfromtheparticipant;(2)Atotalof108studentsresponded
totheinvitation;(3)Allthestudentswhorespondedtotheinvitationwereshowninformationabout
theappaspresentedintheappstoreforthemtodecideifit’sanapptheywilladoptbydownloading
to testanduse;(4)Fromthese108students,3wereexcludedfromthestudybecause theywere
alreadyusingtheappandsotheirfirsttimeexperiencecouldnotbeevaluated.Fiveotherswerealso

Figure 2. Proposed model
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excludedbecausetheirinitialdecisionafterviewingtheappwasnottodownloadandtryit.Assuch,
theircontinuanceintentionscouldnotbeevaluatedgiventhattheirinitialdecisionwasnottousethe
app.Theremaining100studentsmadethedecisiontodownloadandusetheappafterevaluatingthe
informationabouttheapppresentedontheappstoreandthuswereselectedforthestudysincetheir
continuanceintentionsregardingappcouldbeevaluated.

Thissamplesizeof100studentswasdeemedsufficientforthepresentstudyafterthefollowing
considerations.Firstly,takingsimplicityasasecond-orderformativefactorthatcomprisesofthree
sub-constructs(i.e.aestheticsimplicity,reduction,anddynamiccomplexity)anevaluationofthe
modelbasedonDanielSoper’sA-priorisamplesizecalculatorforstructuralequationmodelssuggest
thattherecommendedminimumsamplesizeis92.Secondly,poweranalysisusingtheG*Powerfree
softwarerecommendedbyHairetal(2017)forstructuralequationmodelingsuggestedaminimum
samplesizeof89.Lastly,sincethestudyusedpartialleastsquare(PLS)structuralequationmodeling
(SEM)whichisknownforprovidingaccurateresultsevenforsmallsamplessizes,thesampleof100
wasalsosufficientwhenapplyingthe“10-timesrule”thatispopularlyusedasaguideforselecting
asamplesizeforPLS-SEManalysis(Hairetal.,2017).

Eachofthestudentswasgiven15minutestointeractwiththeappfollowingasetoftheguided
taskswhichwerecarefullydesignedbytheresearchertoensurethatallkeyfunctionsoftheappwere
evaluated.Aftertheevaluation,theparticipantswerethenprovidedwithapost-testquestionnaireto
evaluatetheirexperiencesbasedonthesimplicityofthedesignandtheECMconstructs.Themeasures
forsimplicitywereadaptedfromChoiandLee(2012),whilethosefortheECMconstructswere
adaptedfrompriorstudies(Bhattacherjee,2001;Jiaetal.,2017;Jooetal.,2017;Oghumaetal.,2016;
Steelman&Soror,2017;Thongetal.,2006).Onemonthaftertheevaluations,theparticipantswere
contactedtoseethosethathadcontinuedtousetheapp.Thistimeframewasselectedaschurnrates
formobileappsoftenreach90%withinthefirstmonth(Bonnie,2017).Thisprovidedthemeasure
forthecontinuedusedconstructwhichascapturedasadummyvariablewith“1”representingthose
whocontinuedusingtheappand“0”otherwise.

Therespondentswere56%maleand44%female.Also,themajorityoftherespondentswere
belowtheageof25years(86%).Alltheparticipantsownedasmartphoneandmanyofthem(89%)
hadusedsmartphonesformorethanayear.Androidwasthedominantsmartphoneoperatingsystem
as97%oftheparticipantsusedandroidphones.Aftertheonemonthpost-testperiod,itwasseenthat
21%oftheparticipantshadcontinuedtousethemobileapp.

dATA ANALySIS

PLS-SEMwasconductedinthisstudyfollowingatwo-stageanalysisprocesswhichincludedthe
measurementmodelandthestructuralmodel.TheSmartPLSsoftwareversion3.0wasusedforthe
dataanalysis.

Measurement Model
Themeasurement,modelwasusedtoassessthereliabilityandvalidityoftheconstructs.Cronbach’s
alphaandcompositereliabilitywereusedtoassesstheinternalconsistencyreliability.Cronbachalpha
valuesrangedfrom0.752to0.951whilethecompositereliabilityvaluesrangedfrom0.890to0.976.
Allthesevaluesareabovethecommonlyusedthresholdof0.7thusconfirmingtheinternalconsistency
reliabilityoftheconstructs(Hair,Hult,Ringle&Sarstedt,2017).Theaveragevarianceextracted(AVE)
wasusedtoassesstheconvergentvalidityoftheconstructsfollowingtherecommendedthreshold
of0.5.AlltheobservedAVEvalueswerefarabove0.5withthelowestAVEvaluebeing0.772.As
such,theconstructsareconsideredtodemonstrateanacceptablelevelofconvergentvalidity(Table2).

DiscriminantvaliditywasassessedusingtheHeterotrait-MonotraitRatio(HTMT)followingthe
argumentsthatthecommonlyusedFornell-Larckercriterionandcross-loadingsmightnotreliably
detectdiscriminantvalidityissues(Hairetal.,2017).Hairetal.(2018)suggestusing0.85asthe
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thresholdformeasuringdiscriminantvalidity,wherebyHTMTvaluesbelow0.85willbeconsideredas
demonstratingacceptablelevelsofdiscriminantvalidity.FromTable3,itisobservedthattheHTMT
valuesrangedfrom0.149to0.779,thussuggestingthattherearenoissuesofdiscriminantvalidity.

Structural Model
Figure 3 summarizes the results of the structural equation model obtained using the SmartPLS
software.Thehypothesizedassociationswereevaluatedusingbootstrappingwith5000subsamples.
Inthemodel,simplicityexplained41.2%varianceinconfirmationofexpectationswhilesimplicity
and confirmation of expectations explained 52.5% variance in perceived usefulness. The model
alsoexplained67.4%varianceinsatisfaction,57.8%varianceincontinuanceintentionsand34.6%
varianceincontinuanceuse.

Theconceptualizationofsimplicityasasecond-orderconstructasproposedinpriorstudies(Choi
&Lee,2012;Leeetal.,2015)wasalsovalidatedinthepresentstudyasthesub-dimensionsofaesthetic
simplicity(β=0.454,p<0.01)reduction(β=0.467,p<0.01)anddynamiccomplexity(β=0.327,
p<0.01)wereallpositiveandsignificantlyassociatedwiththehigher-orderconstruct(i.e.simplicity).
WithregardstorelationshipsproposedbytheECM,itisobservedthatalltheECMrelationshipswere
supported.Confirmationhadasignificantpositiveinfluenceonperceivedusefulness(β=0.237,
p<0.01)andsatisfaction(β=0.287,p<0.01).Likewise,perceivedusefulnesshadasignificant
positiveinfluenceonsatisfaction(β=0.204,p<0.01)andcontinuanceintention(β=0.481,p<
0.01),whilethepositiveinfluenceofsatisfactiononcontinuanceintentionswasalsosignificant(β=
0.339,p<0.01).Withregardstosimplicity,itisobservedthatsimplicityhasasignificantpositive

Table 2. Reliability and convergent validity

Construct Cronbach’s alpha Composite 
reliability

Average variance 
extracted (AVE)

AestheticSimplicity(AS) 0.877 0.924 0.803

Confirmation(CE) 0.867 0.918 0.790

Continuanceintentions(CI) 0.951 0.976 0.953

DynamicComplexity(DC) 0.752 0.890 0.801

Perceivedusefulness(PU) 0.902 0.939 0.837

Reduction(RE) 0.850 0.910 0.772

Satisfaction(SA) 0.935 0.954 0.838

Continuance use (CU) is not included in the table because it was measured as a dummy variable

Table 3. Discriminant validity with HTMT

AS CE CI CU DC PU RE

CE 0.598

CI 0.547 0.650

CU 0.217 0.323 0.603

DC 0.530 0.599 0.690 0.333

PU 0.589 0.659 0.779 0.413 0.778

RE 0.490 0.528 0.460 0.149 0.544 0.563

SA 0.538 0.758 0.714 0.359 0.724 0.768 0.697
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influenceonconfirmationofexpectations(β=0.642,p<0.01),perceivedusefulness(β=0.551,
p<0.01)andsatisfaction(β=0.365,p<0.01).Thestructuralmodelshowedsupportforallthe
hypothesizedassociations(Table4).Aboveandbeyondthehypothesizedassociations,itwasalso
observedthatthetotalindirecteffectonsimplicityoncontinuanceintentions(β=0.591,p<0.01)
andcontinuanceuse(β=0.347,p<0.01)waspositiveandsignificantat1%.

dISCUSSIONS

The present study extended the ECM with simplicity and found support for both the ECM and
its extended version. The ECM has been widely supported by prior studies even though not all
hypothesizedassociationsoftheECMarealwaysvalidinallcontexts(Chenetal.,2018;Kim,2010).
Nevertheless,inthepresentstudy,alltheECMrelationshipsweresupportedwhichisinlinewith
severalpriorstudiesthathavealsosupportedalltheassociationsoftheECM(Jiaetal.,2017;Jooet
al.,2017;Linetal.,2017;Oghumaetal.,2016;Steelman&Soror,2017;Tametal.,2018;Thong
etal.,2006).Additionally,itwasobservedthatsimplicityhadapositiveandsignificantinfluence
onconfirmationofexpectations(H1),perceivedusefulness(H2)andsatisfaction(H3).Thefindings
support the evidence from prior studies that have established a significant positive influence of
simplicityonsatisfaction(Choi&Lee,2012).

Figure 3. Structural model

Table 4. Outcomes of hypotheses

Hypothesis Constructs’ 
Relationship

Standardized 
path coefficient

Critical ratio Significance (p) Hypothesis 
Supported (Yes 

/ No)

H1 SIM→CE 0.642** 10.231 p=0.000 Yes

H2 SIM→PU 0.551** 5.571 p=0.000 Yes

H3 SIM→SA 0.356** 4.136 p=0.000 Yes

H4 CI→CU 0.588** 12.263 p=0.000 Yes

Note: **p < 0.01; *p < 0.05



Journal of Organizational and End User Computing
Volume 32 • Issue 4 • October-December 2020

37

Implications of the Study
Thepresentstudymakesavaluablecontributiontobothresearchandpractice.Forresearchers,the
studymakesatheoreticalcontributiontotheongoingresearchonthecontinuanceuseofinformation
systems.TheECMhasbeenwidelyvalidatedbymanyresearcherstobeavaluablemodelforstudying
continuanceuseofinformationsystemwithseveralpriorstudiesdemonstratingtheneedforextending
themodelindifferentcontextofuse(Jiaetal.,2017;Oghumaetal.,2016;Steelman&Soror,2017;
Tametal.,2018;Thongetal.,2006).ConfirmationofexpectationsisavitalcomponentoftheECM
asitdirectlyinfluencespostusebehaviors(Bhattacherjee,2001;Chenetal.,2018Oghumaetal.,
2016)thatinturndeterminewhetherornotauserwillcontinueusingagiveninformationsystem.
Forsystemslikemobileapps,disconfirmationmightrequirethedevelopersofthesystemtogoback
tothedrawingboardandredesignsuchsystems.However,priorresearchhadpaidlittleattentionto
ex-postfactorsthatcouldinfluencetheuser’sconfirmationoftheirexpectations.Thepresentstudy
addressed this issueby showing that simplicityplaysa significant role in influencing theuser’s
confirmationofexpectationswithrespecttomobileapps(accountingfor41.2%).Thisprovidesroom
forfuturestudiestoextendthepresentmodelwithotherex-postfactorsthatcanfurtherexplainuser
confirmationofexpectations.Additionally,simplicityalsoprovedtobeavaluableadditiontotheECM
asitalsohadasignificantdirectinfluenceonperceivedusefulnessandsatisfactionwithanoverall
significantindirectinfluenceoncontinuanceintentionsanduse.Infact,theinfluenceofsimplicity
onperceivedusefulnessandsatisfactionwasstrongerthanthatoftheoriginalassociationsproposed
intheECM.Moreover,theextensionoftheECMwithsimplicityaccountedfor52.5%variancein
perceivedusefulnessand67.4%variance insatisfactionwhich isgreater thanwhatseveralother
priorextensionsoftheECMhaveachievedforperceivedusefulness(e.g.Jaietal.,2017;Kim,2010;
Linetal.,2017;Steelman&Soror,2017;Thongetal.,2006)andsatisfaction(e.g.Jaietal.,2017;
Kim,2010;Linetal.,2017;Oghumaetal.,2016;Steelman&Soror,2017).Assuch,simplicitycan
beseentobeavaluableconstructforextendingtheECMthusaddingtothegrowingliteratureof
continuanceuseofinformationsystems.

Forpractitioners,thepresentstudyprovidesaconcretefactor(i.e.simplicity)thatmobileapp
providersanddesignerscanmanipulatetoenhancethecontinuoususeoftheirapplicationsbyusers.
TheECMhaswidelyshowntheneedtodevelopsystemsthatarelikelytohavepositiveconfirmations
andalsofindwaystoenhancetheperceivedusefulnessandsatisfactionofthesystemsasthesetogether
significantlyaffectsanindividual’scontinuanceintentionswithaninformationsystem.Thepresent
studyshowedthatsimplicity,adesignattributethatcanbemanipulatedbydevelopersanddesigners
playsavitalroleinenhancingtheprobabilityofpositiveconfirmationsaswellastheuser’sperceptions
ofusefulnessandsatisfactionofamobileapp.Thesefindingsfurtherreinforcetheexistingcalls
formobileappdevelopersanddesignerstodesignforsimplicity(Banga&Weinhold,2014;Yokus
&Yelken,2017).Practitionersarethereforecalledupontofollowthe“simplicityprinciple”when
designingmobileappsasthiswillnotonlysignalproductvalueassuggestedbyMiyamoto(2013)
butalsoplayamomentousroleindeterminingtheoveralldecisionofausertocontinueusingthe
app,possiblyamidsttheexistingalternatives.Additionally,sinceevidencesuggeststhatusersoften
tendtouninstallsomemobileappsonlyafterasingleuse,itwouldbeimportantforprovidersofapps
withnoticeableuseruninstallationstoconductauserevaluationofthesimplicityoftheirappsand
addressanyidentifiedissues.Likewise,mobileappdevelopersshouldencourageuserstocomment
onthesimplicityoftheirappsothatthenecessarystepscanbetakentoenhancethesimplicityof
theirdesigns.Similarinformationcanalsobeobtainedfromtheusercommentsintheappstoreand
providersofmobileappsshouldendeavortoquicklyaddressanyconcernsabouttheapp’sSimplicity.

Limitations and Avenues for Future Studies
The limitationsof thestudyare twofold.First, thestudy focusedonlyononemobileapp (i.e.a
studenttimemanagementapp).Eventhoughtheparticipantsinthestudyweretherepresentative
usersofthismobileapp,itisnotcertainiftheresultscanbereplicatedformobileappsfromother
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categories.Assuch,inordertogeneralizetheimportantroleplayedbysimplicityinthecontinuance
useofmobileapps,itwouldbeimperativeforfuturestudiestotestthehypothesizedassociationin
thisstudywithdifferenttypesofmobileapps.Secondly,thepresentstudyonlyusedthreefacetsof
simplicity;however,simplicityhasmorethanthreefacetsuseddifferentlybydifferentstudies(Choi
&Lee,2012;Leeetal,2015).Assuch,futurestudiescantestdifferentfacetsofsimplicityespecially
takingintoaccountthetypeofmobileappthatistestedandhowthatparticularfacetofsimplicity
canbeimportantinthecontext.

Additionally,thepresentstudyshowedthepositiveroleofsimplicityafterthefirstinteraction
withamobileapp.However,itisuncertainwhethersimplicitycontinuestoplayanimportantrole
inthelongrunaftertheusersarealreadyfamiliarwithallaspectsofthemobileapp.Futurestudies
canconsideralongitudinalstudywherebysimplicityismeasuredatvarioustimeframesinorderto
ascertainthelongtermeffectofsimplicityonthecontinuanceuseofmobileapps.Forexample,
doestheeffectofsimplicityonperceivedusefulness,confirmationofexpectationsandsatisfaction
diminish,increaseorremainconstantovertime.

Additionally,whilepriorstudiesgenerallyacknowledgesimplicityasasecond-orderformative
factor(Choi&Lee,2012;Leeetal.,2015),thelackofconsensusonwhatsimplicityentailsisanavenue
thatrequirescarefulconsiderationintheliteratureinordertoprovideguidanceforfutureempirical
studiesonsimplicity.Forexample,ChoiandLee(2012)conceptualizedsimplicityascomprisingof
threebroadthemesnamely(1)simplicityininformationdesign,(2)simplicityintaskcomplexityand
(3)simplicityinvisualaesthetics.However,whatLeeetal.(2015)regardassimplicityasawholeis
whataccordingtoChoiandLee(2012)refersonlytoonedimensionofsimplicity(i.e.simplicityin
informationdesign)eventhoughbothstudiesdeveloptheirsimplicityconceptfromMaeda’s(2006)
bookonsimplicity.Theseauthorsacknowledgethattherearelimitedempiricalstudiesvalidating
theconceptofsimplicityandmostpractitionersprovidevaryingsubjectiveviewsofwhatconstitutes
simplicity(Leeetal.,2015).Futurestudiesneedtoconsolidateinformationfromtheseexistingstudies
andtrytoprovideacleardirectionforresearchersonhowtoconceptualizeandempiricallyapplythe
conceptofsimplicityasthereisgrowingempiricalevidencethatsimplicityplaysanimportantrole
intheuseofinformationsystems.Lastly,besidestryingtoprovideauniversalconceptualizationof
simplicity,itisalsoimportantfortheimpactofdifferentfacetsofsimplicitytobeappliedtovarious
technologiesespeciallyastheparadoxofsimplicitysuggeststhatbenefitsofsimplicitycanattimes
beoverlookedassomeusersoftentendtoprefercomplexsystems(Eytametal.,2017).

CONCLUSION

This study contributes to the growing literature that extends the ECM to better understand the
continuanceuseofinformationsystemswithaspecificfocusonmobileapps.Inadditiontoreiterating
thevitalroleoftheECMincontinuanceintentions,thestudyfurthershowedthatsimplicitywasa
valuableextensiontotheECMassimplicityenhancedthelikelihoodofpositiveconfirmationsand
alsopositivelyinfluencedperceivedusefulnessandsatisfaction.Overallthefindingsofthepresent
studyprovidenewinsightsonthecontinuanceuseofmobileappsandshowthatdevelopersand
designersofmobileappscouldpossiblymanipulateaconcretefactorlikesimplicitytoenhancethe
probabilityofcontinuanceuseoftheirmobileapps.
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