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ABSTRACT

Handhelddevicessuchassmartphones,tablets,andPDAsarecommonlyusedforonlineshopping.
Inordertosatisfywebpagerequestsonthesedevices,webdevelopersareusingaresponsiveweb
designapproach,wherewebsitesdynamicallyadapttodifferentscreensizesandorientations.One
ofthechallengesfacedbywebdevelopersistoprovideausableexperienceacrossdifferentdevices.
Motivatedbythis,amobile-firstusabilityguidelinewasestablishedbyextractinggoodusability
practicesfromfivepopularresponsivee-commercewebsites.Validationoftheusabilityguideline
wasconducted,andresultsindicatethatitwillhaveapositiveimpactontheoveralluserexperience.
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INTRodUCTIoN

Onlineshopping(e-commerce)hasbeenaroundforawhile,anditisusedbymanyfortheireveryday
shopping(Lissitsa&Kol,2016;Zhou&Wang,2014).Nowadays,itispossibletobuyeverything
online.Thousandsofe-commercewebsitesareavailablethatofferavarietyofproducts.Withthe
adventofsmartphones,tablets,andPDA’s,manyonlineshoppersareusingthesedevicesforaccessing
e-commercewebsites(Lim,Osman,Salahuddin,Romle,&Abdullah,2016;Mosteller,Donthu,&
Eroglu,2014).Differentdeviceshavedifferentcharacteristics,suchasscreensize,resolution,input
capability,andprocessingpower.Inordertosatisfywebpagerequestsondifferentdevices,many
developersstartedusing responsivewebdesignapproach thatallows thewebsite todynamically
adjusttodifferentscreendimensions.Responsivewebdesignisnowcommonlyusedtodesignand
develope-commercewebsites(Majid,Kamaruddin,&Mansor,2015;Varon&Karlins,2020).Since
differentdeviceshavedifferentcharacteristics,itisachallengingtasktodesigne-commercewebsites
thatprovideusableexperiencesacrossdifferentdevices.

Motivatedbythis,amobile-firstusabilityguidelinewasestablishedtosupportthedesignof
responsivee-commercewebsites.Mobile-firstisadesignphilosophywherethedesignprocessstarts
fromthesmallestscreen,andthenthefeaturesareexpandedtocreateatabletanddesktopversion
(Mullins,2015;VanGoethem,LePochat,&Joosen,2019).Usabilityhasbeenidentifiedasoneofthe
keyfactorsthatdeterminethesuccessofe-commercewebsites.HassanandMorris(2017)analyzed
differentattributesoftwelvee-commercewebsitesandconcludedthatonlinecustomerswouldnot
returntoawebsiteifithasusabilityissues.Thereforeinordertoincreasecustomersbuyingintention,
providingausableexperienceismandatory.Bevan(2001)definedusability“astheeaseatwhich
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specifieduserscanusetheproducttoachievethespecifiedgoalwitheffectiveness,efficiency,and
satisfaction.”Intheliterature,thereareusabilityguidelinesavailabletosupportthedesignofresponsive
webapplications.However,theyareverygenericandmaynotbeveryeffectivefordesigningdomain-
specificapplicationssuchase-commerce.Adomain-specificguidelinewilladdressissuesaffecting
thedomain(Kumar&Mohite,2016;Kumar&Mohite,2017;Kumar,Goundar,&Chand,2019).

The mobile-first usability guideline was established by extracting good usability practices
fromfivepopularresponsivee-commercewebsites.Aquestionnairewasdesignedtoguidethedata
extractionprocess.Tenusabilityexpertsusedthequestionnairetoassessselectede-commercewebsites.
Cardsorting,aknowledgeelicitationtechnique,wasusedtogrouptheresponses.Twenty-sixusability
guidelinesweredeveloped.Heuristicevaluationwasconductedtovalidatetheguideline,andthe
resultsindicateitwillhaveapositiveimpactontheoveralluserexperience.Thispaperisorganized
asfollows;thebackgroundsectionprovidesinformationontheresponsivewebandpriorworkdone
inthearea.Themethodologysectiondescribeshowtheresearchwasdesignedandexecuted.Different
partsofthemethodology,informationextraction,guidelinedevelopment,andguidelinevalidationare
describedindetail.Finally,thepaperconcludesbydiscussingtheworkdoneandsettingthedirection
forfurtherinvestigationinthefield.

BACKGRoUNd

Thebackgroundsectiondescribesresponsivewebandpriorworkdoneinthisarea.

Responsive Web
WorldWideWebhasrevolutionizedthesociety,havingahugeimpactonhowvarioussectorsofthe
economyoperatetoday,suchaseducation,medical,business,andmanymore(Aghaei,Nematbakhsh,
&Farsani,2012;Jacksi&Abass,2019).Ithasbeenattheforefrontofthedigitalworld.Theworldwide
webiscomposedofwebsitesthatconsistofmultiplewebpages.Awebpageisahypertextdocument
that isdisplayedusingawebbrowser.Over theyears,wehaveseensomenotable technological
improvementsinwebsitedesignanddevelopment,suchasHTML,CSS,JavaScript,etc.(Duckett,
2011).Initially,thewebsiteswereviewedusingdesktopcomputersthathadlargescreensbutwith
theadventofhandhelddevicessuchassmartphones,tablets,andPDA’senabledwiththeinternet,
manyareusingthesedevicestoassesswebsites.Thesedeviceshavedifferentcharacteristicssuchas
screensize,inputcapability,etc.Inordertoservewebsitesrequestondeviceswithdifferentscreen
devices,aresponsivewebdesigntechniquewasintroduced(Hussain&Mkpojiogu,2015).

ThetermresponsivewebdesignwascoinedbyEthanMarcotte,afreelancewebdesigner,in
May2010.Itisadevelopmentparadigmthatoptimizesawebsitethateasilyadaptstodifferentscreen
dimensions(Krzewińskaetal.,2018;Nogueira,Ferreira,Carvalho,&Berreta,2017).Itprovidesa
smoothviewingexperience,navigation,andcontentreading.Thegoalofresponsivewebdesignwas
touseasinglecodebasetodeliverwebsitesonmultipledevices(Cosgrove,2018;Peterson,2014).
Therearemanyadvantagesofresponsivewebdesign,i)makesdevelopmentfasterbyreducingthe
needtocreatemultiplewebpagesfordeviceswithdifferentscreendimensions,ii)providestheoption
todegradecontentifrequired,e.g.,imagesmaybedisplayedondesktopbutremovedfromthedisplay
ofsmartphones,iii)provideseasiernavigationthroughpanning,scrollingacrossdifferentdevices.
Therearealsoafewchallengesofresponsivewebdesign;i)responsivewebdesignisdependent
onCSS3,andthisisnotsupportedbyallbrowsers,ii)responsivewebdesignworksonresizingthe
imageattimes,thefullimageisdownloadedandresized,whichtakestime,andspaceiii)making
responsivewebsitesusableacrossdifferentscreensizesandresolutions.

Prior Work
Inliterature,therearefewguidelinestosupportthedesignofresponsivewebapplications.Aryal
(2014)studiedtheresponsivewebdesignparadigmanddevelopmentapproachesandfurtheranalyzed
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