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ABSTRACT

Thispaperintroducesawebsitedevelopmentprocesscomprisedofsixphases:requirements,content,
design,development,launch,andmaintenance.Inthiscontext,awebsiteisconsideredtheprimary
marketingchannelforauniversityandhasdifferentcharacteristicsthanweb-portals.Inthecontent
phase,aflatcontentstructurewithfieldedcontenttypeshasbeendefinedtomakethewebsitecontent-
richandintuitivetonavigate.Inthedesignphase,reusablepagetemplatesandengagingUIcomponents
wereproposedtoimprovewebsiteappearance,usability,andresponsiveness.Inthedevelopment
phase,thedevelopmentframework,technologystack,anddevelopmentstepstobuildnon-interactive
websiteshavebeensuggested.Bestpracticestotest,secure,andmonitorthewebsitebeforelaunching
itwerealsocoveredinthelaunchphase.Hostingawebsitein-houserequiresaddressingissueslike
qualityassuranceandsystemadministrationinthemaintenancephase.Yet,theanalyticsreportsand
surveyresultsshowedthatthesuggestedprocessenabledproducingahigh-qualitywebsite.
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1. INTRoDUCTIoN

AffordableandwidespreadinternetaccesshasmadetheWorldWideWebasignificantsourceof
information.Therefore,buildingastrongonlineidentityhasbecomeakeymarketingmechanism
foranyinstitution.Thewebpresenceofaninstitutioncanbeestablishedthroughanofficialwebsite,
socialmediaaccounts,andotherrelatedmediums.Suchchannelsmustbemeticulouslydesigned,
structured,implemented,andmanagedinordertomaintainagoodbusinessreputationandcatch
theattentionofmanyvisitors.Basedonthat,thispaperfocusesonthebestpracticestodesignand
developahigh-qualitywebsitethatisconsideredamaininstrumenttostrengthentheonlineidentity
oftheGermanJordanianUniversity(GJU).

Thisarticle,publishedasanOpenAccessarticleonJanuary11,2021inthegoldOpenAccessjournal,JournalofCasesonInformation
Technology(convertedtogoldOpenAccessJanuary1,2021),isdistributedunderthetermsoftheCreativeCommonsAttributionLicense
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TheGJUwebsite(“GJUWebsite,”)isregardedthefirstpointofcontactformanyuniversity
stakeholders suchas students, faculty, staff,parents, alumni,partners,providers, andemployers.
Therefore,itshouldmakeastrongfirstimpressiontoattracttalentedstudentsandstafftoGJU,as
wellasengageothervisitors.Toaccomplishtheaforementionedobjective,thewebsitemusthave
thefollowingqualityattributes:niceappearance,moderndesign,welldefinedstructure,uptodate,
contentrich,easytouse,consistent,fast,andhighlyavailable.Furthermore,itshouldreflectthe
universitybrand,vision,mission,values,andobjectives.Inaddition,itneedstoeffectivelypromote
theoffereddegreesandprograms,inadditiontotheongoingresearch.

Accordingly, the followingmeasures are required todevelopaGJUwebsite (or any similar
universitywebsite)thatmeetsthedesiredqualityattributes:

• Introducingasuitablewebsitedevelopmentprocess.
• Definingpropercontenttypesandstructuretomakeuniversitywebsitescontent-rich,easyto

use,andintuitivetonavigate.
• Suggesting graphic design guidelines to enhance the appearance, navigation, usability,

responsiveness,andfunctionalityofuniversitywebsites.
• Proposingadevelopmentframeworkandtechnologystacktobuildsimpleandnon-interactive

websites.
• DemonstratingthewebsitedevelopmentstepsneededtoconstructawebsiteusingaContent

ManagementSystem(CMS)suchasDrupal(“Drupal–OpenSourceCMS,”).
• Discussingtheadoptedteststoverifythewebsiteoperation,quality,andscalability.
• Recommendingtheneededmeasurestosecuretheopen-sourceCMSandthestackitrunson.
• Identifyingthetaskstoadministerthehostmachine,webapplication,andCMS.
• Utilizinggoogleanalyticsandusersurveyresultstoevaluatethewebsitequalityattributes.

Therestofthepaperisorganizedasfollows.Insection2,thenoveltyofthisworkishighlighted.
Insection3,asuitablewebsitedevelopmentprocessisintroduced.Insection4,theproperuniversity
websitecontent typesandstructureareproposed.Insection5, thewebsitedesignguidelinesare
suggested.Insection6,thewebsitedevelopmentframeworkandstepsareillustrated.Insection7,
theneededoperationstolaunchawebsitearediscussed.Insection8,thebestpracticesduringthe
websitemaintenancephaseareexplored.Insection9,googleanalyticsanduser-surveybasedmethods
areutilizedtoevaluatethequality-attributesoftheGJUwebsite.Finally,summaryandconclusion
areprovidedinsection10.

2. PAPeR NoVeLTy

Itisimportanttoemphasizethatthemainnoveltiesofthispaperarerelatedtothebestpracticesto
designanddevelopauniversitywebsiteratherthanawebportal(e.g.,studentinformationsystem
(Al‐Hawari,Alufeishat,Alshawabkeh,Barham,&Habahbeh,2017),helpdesksystem(Al-Hawari
&Barham,2019),andaccountinginformationsystem(Al-Hawari,2017)).Inthatregard,awebsite
isdistinguishedfromawebportalbythefollowing:

• Itfocusesmoreoncontent.
• Itdoesnotrequireavisitortologin(i.e.,anyonecanseethewebsitecontent).
• Itdoesnotallowavisitortochangecontent(i.e.,non-interactive).
• Itrequiresmultiplecollaborators(i.e.,contenteditors)tomanagerelatedcontent.
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2.1. Novel Website Development Process
Thewebsitedevelopmentprocesswasbroadlyinvestigatedintheacademia(e.g.,(Friedlein,2001;
Kelo,2017;Kumari&Nandal,2017;Lynch&Horton,2016;Yahaya,Ibrahim,&Deraman,2017))
and industry (e.g., (Group,2020;Luke,2011;Simplesquare,2017)).Nevertheless, theproposed
processesmainlydifferedinthenumberofphasesandnamesofthephasesasshowninTable1.
Accordingly,adevelopmentteamisrequiredtodecidewhichofthoseprocessesismoresuitableto
developtheirwebsite.Basedonthat,oneofthemaincontributionsofthisworkisrelatedtonaming
anddeterminingtherequiredphasestodevelopauniversitywebsitesuchthateachphaseaddresses
aseparateconcern(i.e.,basedon theSeparationofConcerns(SoC)designprinciple).Basedon
theprocessesinTable1,itwasobviousthatsomeresearchersinaccuratelyconsideredtheproject
managementprocessasaphase(e.g.,theBriefphasein(Group,2020)andtheProject Management
phasein(Lynch&Horton,2016))inthewebsitedevelopmentprocess.Otherslike(Friedlein,2001;
Kelo,2017;Lynch&Horton,2016)reducedthenumberofphasestofour,whichcontradictstheSoC
principlebecauseseveralseparatephaseshavebeenmergedintoasinglephaseinthoseprocesses.
Ontheotherhand,othershaveintroducedextraphasesintheprocessbysplittingsometasksthat
belongtothesamephaseintodifferentphases(e.g.,theAnalysisandSpecificationphasesin(Kumari
&Nandal,2017)thatusuallybelongtotheRequirementsphase).Afteranalysingtheprocessesin
Table1,anovelwebsitedevelopmentprocess(seeFigure1andsection3)thatiscomprisedofsix
phasesisproposed:

1. Requirements Phase:Thisphaseisimportantasitdealswithdefiningthewebsite’sfunctional
andcontentrequirements.

2. Content Phase:Thisphasehastobeemphasizedaswebsitesaremainlybuiltaroundcontent.
3. Design Phase:ItiskeptasitisincludedexplicitlyorimplicitlyinallprocessesinTable1.
4. Development Phase:ItiskeptasitisfoundexplicitlyorimplicitlyinallprocessesinTable1.
5. Launch Phase:Thisphasehastobeseparatebecauseitincludesseveralimportantsteps.
6. Maintenance Phase:ItiskeptasitisincludedonewayoranotherinallprocessesinTable1.

NotingthatsomephasesinTable1werenot includedintheproposedwebsitedevelopment
processduetooneofthefollowingreasons:

1. Elimination:TheProject Management,Planning,andBriefphaseswereeliminatedas they
belongtotheprojectmanagementprocessratherthanthewebsitedevelopmentprocess.

2. Renaming:TheIdeaphasewasrenamedtoRequirementsphase.TheSite Constructionand
CodingphaseswererenamedtoDevelopmentphase.Further,thePost Launchphasewasrenamed
toMaintenancephase.

3. Inclusion:TheFinal IntegrationandPromotionphasesareactuallystepsintheLaunchphase.
TheInitial ContactandSpecificationphasesareonlystepsintheRequirementsphase.Whereas,
differentTestingtypesmayoccurintheDevelopment,Launch,andMaintenancephases.

4. Splitting: For example, the Production phase has been broken into the Content, Design,
Development,andLaunchphasestocomplywiththeSoCprinciple.

2.2. Novel Practices in the Phases of the Website Development Process
Thebestpractices(i.e.,suggestedsteps)thatwereappliedinthevariousphasesoftheproposedwebsite
developmentprocessarelistedintheGJUcolumninTable2.Besides,eachrowinthetableshows
whethertherespectivestepwasused(i.e.,)ornot(i.e.,)inthecompetingwebsitedevelopment
processesthatwerechosenfromtheacademiaandindustryforcomparisonpurposes.Accordingly,
theadvantagesoftheproposedapproachinthispapercanbesummarizedasfollows:
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1. Noneoftherelatedprocessesemphasizedtheimportanceofdefiningfieldedcontenttypesgiven
thatsuchtypesenabledynamicdisplay,filtering,andgroupingofinformationbasedonthevalues
ofthedesiredfields(seesection4).Also,noneofthempointedoutthefactthatcontentshould
becenteredonthecoreuniversitystrengthsinordertoentrenchtheuniversitybrand,mission,
andmessageinmostthewebsitepages.

2. Althoughalltherelatedprocessesdiscussedthesignificanceofcontentanditsstructureespecially
whenitcanaffectastudentdecisiontoconsiderandattendacertainuniversity(Bernier,Barchéin,
Cañas,Gómez-Valenzuela,&Merelo,2002;Ford,2011;Gehrke&Turban,1999;Owoyele,2017;
Schimmel,Motley,Racic,Marco,&Eschenfelder,2010;Suwawi,Darwiyanto,&Rochmani,
2015;Taylor,2011;Tubin&Klein,2007),butnoneof themhighlighted the importanceof
keepingthecontentstructuretreeflat(i.e.,withfewlevels)inordertominimizethenumberof
neededclickstoreachanydesiredpage.Further,noneofthemclassifiedthecontentintofour
types(i.e.,academic,administrative,abouttheuniversity,andmedia)asproposedinthispaper
(seesection4).Notingthattheworkin(Ojino,Mich,Ogao,&Karume,2013;Zhang,2017)
alsodiscusseduniversitywebsitecontenttypes,butdidnotproposeadevelopmentprocess.

3. Asfarasusability,theflatcontentstructureandthewell-designedtemplatesenabledreaching
themajorwebsitecontentineither1clickor2clicksfromthefrontpage(seeTable3),which
makesthewebsiteeasytouseandintuitivetonavigate.Also,fewerresearchersfocusedonthe

Table 1. Comparison between various website development processes

(Group, 
2020)

(Rab, 
2018)

(Kelo, 
2017)

(Kumari 
& Nandal, 

2017)

(Yahaya et al., 
2017)

(Simplesquare, 
2017)

(Lynch & 
Horton, 

2016)

(Luke, 
2011)

(Friedlein, 
2001)

Brief Idea Planning Analysis Requirements InitialContact Project
Management Planning Reproduction

Planning Design Devel. Specification Design Planning Information
Design Design Production

Design Coding Launch Design Implementation Content Site
Construction Devel. Maintenance

Development Test Maint. Content Operation Design Final
Integration Launch Evaluation

Launch Launch Coding Devel. Post
Launch

Maintenance Testing Launch

Promotion

Maintenance

Figure 1. The six phases in the proposed website development process
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importanceofhavingresponsivewebsiteinordertooffertheviewereasynavigationandsimple
readingondifferentscreensizes.

4. Mostprocessesaddresseddevelopmentframeworkchoicestobuildwebsites.Inthispaper,it
wasrecommendedthataCMSismoresuitablethanaPHP(HypertextPre-processor),JSP(Java
ServerPages),JSF(JavaServerFaces),orASP(ActiveServerPages)frameworkforwebsite
developmentbecause it enablesbuildinga simplewebsite (i.e., it doesnot require complex
workflowsandfunctionality)viaaneasytouseadministrativedashboardwithouttheneedfor
anyadvancedPHP,Java,orC#programmingskills.Also,theCMSallowsdefininguserroles
andassigningpermissionstorolesviasimplescreens.Besides,itsupportsmanycustommodules
toeasilyaddrichUIcomponents(i.e.,menus,slideshows,filters,forms,maps,etc.)totheweb
pages.Nottomention,whenthecontrolbehavioroftheapplicationissimpleandaCMSisused
todevelopawebsite,thereisnoneedtousemodel-drivenlanguages(Rossi,Urbieta,Distante,
Rivero,&Firmenich,2016)likeIFML(InteractionFlowModellingLanguage)(“IFML:The

Table 2. The main practices in the different phases of the website development process

Other Researchers

Phase Practice GJU (Group, 
2020)

(Rab, 
2018)

(Kelo, 
2017)

(Kumari 
& Nandal, 

2017)

(Yahaya 
et al., 
2017)

(Luke, 
2011)

(Friedlein, 
2001)

Covered 
by 

Others

Requirements
Brainstorming         7

Specifications         7

Content

Structure         7

FieldedContent
Types         0

PromoteCore
Strengths         0

Design

Templates         5

Features         7

Usability         4

Responsiveness         3

Development

Development
Framework         6

Development
Steps         0

ContentEditing         4

Launch

Testing         6

SecuritySteps         0

Documentation         3

UserAccounts         1

Training         4

Analytics         3

Deployment         7

Maintenance

QA         3

Updates         4

Administration         0

Training         2
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InteractionFlowModeling“)andWebML(WebModellingLanguage)(“TheWebModeling
Language(WebML),”)toaidinthecodegenerationofthewebsite.Although,entity-relationship
(ER)andclassdiagrams(“UWE:UML-basedWebEngineering,”)canhelpinthedesignand
documentationofthecontenttypesandstructure.

5. NoneoftherelatedworkdiscussedhowtouseaCMSlikeDrupaltodevelopthetemplates,
developtheCSSclasses,definefieldedcontenttypes,associateacontenttypewithothertypes,
andenterthecontent(seesection6).

6. Noneoftherelatedworkspecifiedtheneededstepstosecurethewebsiteaheadofitslaunch.
In subsection 7.2, the important measures to secure the website host, web server, database
managementsystem,andcontentmanagementsystemwereproposed.

7. Notallresearchershighlightedtheimportanceofestablishinguseraccounts(i.e.,foradministrators
andcontenteditors),trainingthecontenteditorstousetheCMS,andreleasingalltherequired
documentation,andlinkingthewebsitetoanalyticstoolsintheLaunchphase.

8. Mostresearchersmentionedupdatingthecontentinthemaintenancephase.But,fewofthem
realizedtheimportanceofofferingfurthertrainingtocontenteditors(i.e.,newandprevious
editors)onusingtheCMSandabidingbythewebsitequalitystandards.

9. None of the other researchers recognized the need for various administration tasks in the
maintenancephasesuchassystemupdates(e.g.,updating/upgradingtheOS,webserver,and
CMS),databackups(e.g.,websitefilesanddatabasedumps),anduseraccounts(i.e.,adding
accounts,deactivatingaccounts,definingroles,andsettingpasswords).

3. WeBSITe DeVeLoPMeNT PRoCeSS

Asdiscussedpreviouslythephasesthattypicallybelongtotheprojectmanagementprocesswere
notincludedintheproposedwebsitedevelopmentprocess.Inthatregard,aprojectmanagement
processthatisbasedonthesystemsengineeringbasicprofileintheISO/IEC29110series(Laporte,
O’Connor,&Paucar,2015)issuitabletomanagewebsiterelatedprojects.Suchprocessisinterrelated
withthewebsitedevelopmentprocess(seeFigure1)andaddressesaspectslikeprojectplanning(e.g.,
scope,resources,tasks,timeline,budget,etc.),progress,review,versioning,andrisks.Whereas,the
proposedsoftwaredevelopmentprocessiscomprisedofthefollowingsixphases:

1. Requirements Phase: The website objectives, audience, content, services, and features are
identifiedinthisphase.Inthisparticularproject,awebsitecommitteethatisledbytheITdirector
andincludesrepresentativesfromallrelatedschoolsanddepartmentswasformedtospecify,
prioritize,andapprovethewebsiterequirements.Theratifiedrequirementswerethenpassedto
thewebsitedevelopmentteamtoproceedwiththeotherdevelopmentphases.

2. Content Phase:Thisphaseisdiscussedinsection4andcopeswithdefiningthecontentstructure,
types,andfields.Thecontentstructureisdesignedtobeflattoallowaccessinganycontentina
fewclicks.Thecontenttypesandfieldsaredeterminedbasedontheirrelevancetotheuniversity’s
corestrengths,vision,andmessage.

3. Design Phase:Thisphaseisdiscussedinsection5andaddresseswebsitedesignaspectsrelated
to templates,functionality,usability,andresponsiveness.Fewreusable templatesareneeded
tocontrolthelayout(e.g.,regions,header,footer,etc.)andstyle(e.g.,background,font,color,
logos,etc.)ofthevariouswebsitepages.TheneededUIcomponents(e.g.,menus,tables,and
slideshows)tosupportthewebsitefunctionalityareselectedbasedontheirabilitytoemphasize
content, make pages attractive, and make navigation intuitive. The website should also be
responsivetooffertheviewereasynavigationandsimplereadingondifferentscreensizes.

4. Development Phase: This phase is discussed in section 6 and deals with the development
framework(i.e.,theusedCMSlikeDrupal),implementationdetails(i.e.,developingthecascaded
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stylesheets,pagetemplates,regions,contenttypes,contentgroups,externalplugins,PHPscripts,
HTMLfiles,etc.),andcontentediting(i.e.,enteringwebsitetext,images,videos,files,etc.).

5. Launch Phase:Thisphaseisdiscussedinsection7andhandlesissuessuchastesting(i.e.,
websiteunit,functional,usability,andstresstesting),security(i.e.,securityofthehostserver,
webserver,CMS,anduseraccounts),useraccounts(i.e.,themanagementoftheCMSaccounts
forthewebsiteadministratorsandcontenteditors),training(i.e.,trainingthecontenteditors),
documentation(e.g.,CMSuserguide,developmentguide,securityguide,etc.),analytics(i.e.,
activatinganalyticstoolstomonitorwebsitestatistics),anddeployment(i.e.,officiallaunchand
promotionofthewebsite).

6. Maintenance Phase:Thisphaseindiscussedinsection8tocoverwebsitepost-launchrelated
matterssuchasqualityassurance(QA),updates(e.g.,addingnewpages,editingcontent,defining
newcontenttypes),administration(i.e.,administeringtheCMS,Apache,database,andserver),
andtraining(i.e.,frequenttrainingofcontenteditors).

4. CoNTeNT PHASe

Averyimportantaspecttodeterminewhenbuildingawebsiteisitscontentbecauseitisconsidered
theessenceofthewebsiteandthusthewholewebsiteshouldbebuiltaroundcontentandnotvice
versa.Furthermore,thecontentstructure,quality,andsizeaswellasrelevancetotheGJUbrandand
messageneedtobethoroughlyconsideredduetotheirpositiveeffectonthewebsite’suserexperience
andrankinthesearchengines(e.g.,Google)resultspages(i.e.,rankingsinSearchEngineOptimization
(SEO)(Amrahov,2016;Bin,Bingyun,Peishun,&Xiaoqing,2018)).

Accordingly,suitablecontenttypesareusedintheconstructionofthewebsitetohighlightthe
GJUcorestrengthsshowninFigure2andhenceattractmoretalentstoGJU.Inthatrespect,GJU

Figure 2. The core strengths of GJU
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iswellknownforitshigh-qualitypractice-orientededucation,appliedresearch,andservices(e.g.,
community,students,alumni,andstaffservices).Specifically,ithasaGermandimensionthatpromotes
linksbetweenJordanandGermanyinordertotakeadvantageofthebesteducationalpracticesin
bothcountries.Inthatregard,allGJUundergraduatestudentsspendtheirfourthyearinGermany
(i.e.,Germanyear)duringwhich they takeasemester inoneof theGermanpartneruniversities
andspendanothersemesterdoingapracticalinternshipinoneoftheGermanpartnercompaniesor
organizations.TheGermanLanguageCenter(GLU)atGJUalsooffersmandatoryGermanlanguage
coursestothestudentstopreparethemfortheGermanyear.Ontheotherhand,GermanandEU
studentsalsocometoJordantospendasemesterormoreinGJU.Similarly,atrans-nationalacademic
andadministrativestaffexchangealsotakesplace.

Yet,theGJUwebsiteisdevelopedusingaCMSandthusthemajorityofthepagesaredynamically
generated.Therefore,thestructureofthecontentandtheassociationsamongsttherelatedcontent
typesaremeticulouslydeterminedas theyhaveadirecteffectonthedesignandusabilityof the
website.Particularly,thecontentstructuretreeisnotverydeepinordertominimizethenumberof
neededclickstoreachadesiredpage.Moreover,thecorrectcontenttypesassociationsareestablished
toallowdefininganassociatedcontentonceandthenreusingitinmanyrelatedpages.Inaddition,
fieldedcontenttypesareusedtoenabledynamicdisplay,filtering,andgroupingofinformationbased
onthevaluesofthedesiredfields.Nottomention,Englishistheofficiallanguageofthewebsite
contentinordertosupporttheinternationalizationvisionofGJU,althoughfewpagesareeditedin
eithertheGermanorArabiclanguageasappropriate.

Suitably, the majority of the website content is classified according to the academic and
administrativeorganizationalstructureofGJUasshowninFigure3.Atthesametime,somecontent
isalsoelevatedtothehighestlevelincaseitisdirectlyrelatedtoacoreGJUstrengthormessage.
Moreover,thecontentandlayoutofanytwopageswithidenticaltypesshouldbesimilarinorderto
maintainthewebsiteconsistencyandofferapleasantuserexperience.Appropriately,thecorecontent
typesthathavebeendefinedtobuildthewebsitepagesarediscussedinthefollowingsubsections.

4.1. Academic Content Types
AnacademiccontenttypeisassociatedatthehighestlevelwitheitheraSchoolorDeanshipcontent
typeasshowninFigure3.Adeanship(e.g.,Deanship of Student Affairs)differsfromaschoolin
thatitdoesnotofferanydegreesandthustheneedfortwodistinctacademictypestoaccommodate
thedifferencesbetweentherespectivecontentstructures.Inaddition,itisassumedthatthecontent
of thedifferentschoolspagesissimilarforwebsiteconsistencyandeaseofuse.Inaddition, the
schoolscontentshouldbecenteredonthecoreGJUstrengthsinordertoentrenchtheGJUbrand,
mission,andmessage.

Inthatregard,eachschoolpage(seeFigure4)hasbeendesignedtoincludebasicpagesand
informationthatmostvisitorswouldexpecttofindonaschoolwebsite.Anexampleonthatarethe

Figure 3. The basic academic and administrative content types



Journal of Cases on Information Technology
Volume 23 • Issue 1 • January-March 2021

29

About the School,Word from the Dean,andContact Uspages.TheAbout the Schoolpagetypically
states theschool’svision,mission,andvalues.TheWord from the Deanpageusuallycontainsa
message from the dean to welcome the prospective students and highlight the history, strength,
andmainofferingsoftheschool.TheContact Uspageprovidesphonenumbers,emails,titles,and
addressesofthecontactpersonsresponsibleforprovidinginformationabouttheschool.Also,each
schoolisassociatedwithaslideshowtopresentimagesofitsactivities,facilities,andschoollifeand
thusattracttheeyesofthepagevisitors.Aschoolcanalsobeassociatedwithlists(i.e.,directories)
ofacademicpartners,industrypartners,news,events,andfrequentlyaskedquestions(FAQs)besides
otherinformationasrequired.

Furthermore,eachschoolisassociatedwithalistofdepartments.Eachdepartmentisassociated
withbasicdata(e.g.,title,logo,andemail),anAbout the Departmentpage,Contact Uspageaswell
aslistsofprograms(undergraduateandgraduate),facultymembers,andstaffmembers.Eachprogram
hasadescriptionandisassociatedwithalistofstudyplans,whichcontainthecoursesthatstudents
needstotakeinordertobeeligibletograduate.Afacultymemberpagecontainsbasiccontactdata
(e.g.,picture,name,title,address,phone,emailandwebpages)aswellasotheroptionalinformation
suchasbiography,education,researchinterests,experience,awards,andalistofpublications.A
staffmemberpagecontainsthebasicinformationofanadministrativeemployeeintherespective
department.Additionally,adepartmentcanbeassociatedwithlistsoffacilities,laboratories,and
researchprojectsaswellasanyotherneededinformation.

4.2. Administrative Content Types
Administrativeentities(i.e.,centers,departmentsandoffices)complementtheacademicentitiesby
offeringawiderangeofhighqualityservicestoallGJUstakeholders.Theofferingsofeachentity
arealsocenteredonthecoreGJUstrengthsasapplicable.Moreover,forconsistencyandusability
reasons,theadministrativeentitypageshavebeendesignedtoresembletheschoolpagesasmuch
aspossibleandasappropriate.

Forexample,andsimilarlytoaschoolpage,thebrand,message,mission,andvaluesofacenter
(oranyadministrativeentity)arecommunicatedviaitslogo,slideshow,About the Centerpage,and

Figure 4. The structured school content type and its fields and association with other related content types
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Word from the DirectorpageasshowninFigure5.Additionally,acenterpagecontainsaContact 
Uspageandlistsofitsstaff,news,events,partners,andFAQsasapplicable.

Suitably,othercontenttypesarealsodefinedtocoverthecontrastingscopesofthedifferent
administrativeentities.Forinstance,theAdmission Departmentbuildspagestopresentadmission
requirements,programs,fees,scholarships,andformsforusebyprospectiveandenrolledstudents.
Whereas, the Office for Industrial Links offers pages to show important information about the
internshipinGermanyandlistindustrypartnersthatsupportactivitiesrelatedtotheGermanyear,
appliedresearchandcareerdevelopment.Ontheotherhand,theInternational Officeprovidespages
tolisttheGermanpartneruniversitiesaswellasofferinformationregardingtheGermanyearand
thetrans-nationalstaffexchange.Inaddition,theInformation Systems and Technology Centeroffers
pagestopromoteITservicesthatfacilitateelectroniclearningandmanagement.

4.3. About GJU Content Type
The About GJU page is designed to provide the website visitors with a quick overview of the
university’sbrand,message,mission,values,identity,programs,research,people,andachievements.In
thatregard,thevariouspages(e.g.,A Word from the President,German Dimension,andTestimonials)
andlists(e.g.,GJUprograms,publications,faculty,andstaff)thatareassociatedwiththiscontent
typeareshowninFigure5.

4.4. Media Content Type
The Media content type is introduced (see Figure 5) to allow the Public Relations Department
topublishGJUnews,announcements (e.g., admissionperiod, registrationperiod,examsperiod,
classes start date, etc.), calendar events (e.g., seminardate and time, sportmatchday and time,
holidaydate,etc.),andgeneralpublications(e.g.,periodicals,newsletters,magazines,yearbooks,
facultypublications,etc.).Inaddition,themediapagecontainsphotoandvideogalleriestoengage
visitorswitheye-catchingmultimediacontentcoveringGJUactivities,campus life, testimonials,
achievements,shortfilms,etc.

Figure 5. The Center, About GJU, and Media content types
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5. DeSIGN PHASe

Thewebsitedesignphasecomesafterdeterminingtherequiredwebsitecontentanditsstructure.It
shapesnotonlythewebsitelayoutandappearance,butalsofunctionality,navigation,andusability.
Therefore,thisphaseisgivenspecialattentionasapoordesigncandrivevisitorsawayfromawebsite
regardlessofthequalityofitscontent.Themajordesignconcernsarediscussedinthenextsubsections.

5.1. Templates
Eachwebsitepageisassociatedwithasuitabledesigntemplatebasedonitscontent.Atemplate
controlsthelayoutofthepagebydividingitintoregionsthatareassociatedwithsuitablecontent
types(e.g.,School,Center,PhotoGallery,etc.),UIcomponents(e.g.,menu,form,calendar,slideshow,
etc.),orHTMLelements(e.g., image,link,button,body,list,etc.).Thecontentofsomeregions
(e.g.,footer,mainmenu,andquicklinks)inatemplateisstaticinordertoreuseitinallassociated
pages,whereasthecontentofotherregions(e.g.,news,events,sidemenuitems,slideshowpictures,
etc.)isdynamicallydeterminedbasedonthefieldvaluesoftherespectivecontenttypeinstances.
Basedonthat,awell-designedtemplateshouldemphasizecontent;makepagesattractive;andmake
navigationintuitive.

TheGJUwebsitepagesaremainlybasedonthefrontpageandinnerpagetemplatesthatareshown
inFigure6.Afewmorecustomtemplatesareneededtosupportpageswithdifferentrequirementssuch
asthePhoto GalleryandContact UspagesasillustratedinFigure7.Hence,allpages,exceptforthe
frontpageandcustompages,areassociatedwiththeinnerpagetemplate.TheGJUlogoisincluded
inalltemplatestomaintainthebrandidentityonallpages.Similarly,alltemplatesincorporatethe
mainmenubar,quicklinksbar,aswellasfooterregiontoallowaccesstotheirrespectivecontent
fromanypageandthusenhancetheuserexperience.Furthermore,inalltemplatesthemaincontent
regionsarecenteredwithina1000pxdefaultwidthtofitinmostcomputerscreens.

As shown in Figure 8, the main menu provides access to the pages of the academic and
administrativeentities;thepagesthatmostvisitorswouldnormallytrytofind(i.e.,theAbout GJU,
Admission,Media,andContact Uspages);aswellasthepagesthatpromotetheGermandimension

Figure 6. The front and inner page templates
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anduniversity-industrylinkage(i.e.,theInternationalpageandIndustrialpagerespectively).Besides,
thequicklinksmenumakesthesearchboxandelectronicservices(e.g.,Email,E-Learning,MyGJU
portal (Al‐Hawari et al., 2017), Office 365, library, and career services) handy from any page.
Likewise,thefooterprovidesaccesstobasiccontactinformation,locationmap,keycontentquick
links,socialmedialinks,sitemap,copyrightnote,andlegalnotice.Further,clickingtheGJUlogo
alwaysnavigatestothefrontpage.

Figure 7. The Photo Gallery and Contact Us custom page templates

Figure 8. The GJU website front page
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Inaddition,thefrontpagecontainsaslideshowaswellasacontentregionthatencapsulates
multiplesubregionstodisplayinformationsuchasnews,announcements,andevents.Importantly,
all the previous content is frequently updated to continuously make the website interact with
stakeholdersandsearchenginesinordertogainmorevisitorsandachievebetterrankings.Moreover,
thearrangementandareasofthosesubregionsbesidesthespacingbetweenthemareallessential
factorstomakethecontentreadableaswellasmaintainaconsistent,attractive,andorganizeddesign.
Thatcanbeaccomplishedbyvirtuallysplittingthecontentregionbothhorizontallyandvertically
intocellsasshowninFigure6.Accordingly,thecontentregionisplacedinagridof6(rows)by4
(columns)cellswithinwhicheachsubregioniseasilyplacedinsideoneormorecellsinanorganized
manner.Forexample,theeventssubregionisplacedinsidecells(2,4),(3,4)and(4,4).Inaddition,
thefootercontentisseparatedwithinfourcellsinordertonicelyaligneachpartwiththecontentin
itscolumn.

YetbasedonFigure6,aninnerpagealsocontainsthelogoofitscontentinadditiontoasidebar
menu,eventsregion(optional),andcontentregion.Thesidebarmenuprovideseasyaccesstothe
contentthatisassociatedwiththeinnerpage.Accordingly,whenamenuitemisclickeditsrelated
contentwillbedisplayedinthecontentregion.Inaddition,unlikethefrontpage,themainmenu
ishiddenbydefaultinaninnerpageinordertoincreasetheareaofthecontentregionandhence
emphasizecontent.Still,themainmenucanbeopened,whenneeded,byclickingtheopenmenu
buttonthatislocatedtotheleftoftheGJUlogoonthequicklinksbar.Inthatregard,theinnerpage
for theSchool of Applied Technical Sciences (SATS) is shown inFigure9.Suitably, thesidebar
menuprovidesaccesstoallcontentassociatedwithSATS(e.g.,About SATS,A Word from the Dean,
Departments,Programs,Faculty Directory,Staff Directory,Research,Laboratories,Contact Us,
etc.).Inaddition,theselectedAbout SATScontentisrenderedinthecontentregionandcontainsan
engagingslideshowofimportantSATSactivities.

Nottomention,thestyleofregions,components,HTMLelements,andtextinatemplateis
anotherimportantfactortoconsiderasitaffectsthereadabilityandattractivenessofthewebsite
pages.Accordingly,darkcoloredtextonlightbackgroundisusedincontentregionstoachievethe
bestcontrastandthusmakethetextstandoutandreadable.Whereas,ablackbackgroundisapplied

Figure 9. A partial view from the SATS inner page
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inthePhoto Gallerytemplate(seeFigure7)tomaketheslideshowimagescatchtheeye.Inaddition,
thesize,fontandcolorofthetitleandbodytextarefixedineachtemplatetomaintainthewebsite
consistencyaswellaslookandfeel.Furthermore,theGJUlogobrandcolors(i.e.,blueandorange)
areutilizedwhenapplicabletoconveytheuniversityidentity.

5.2. Usability
Thecontentstructureandtemplatesweredesignedwitheaseofuseandintuitivenavigationinmind.
Inthatregard,thedatainTable3demonstratesthatmostmajorwebsitecontentcanbeeasilyreached
ineither1clickor2clicksfromthefrontpage.

5.3. Functionality
Another design aspect to contemplate is functionality as accessing content using suitable UI
componentsleadstoanintuitiveandengaginguserexperience.SomeoftheattractiveUIcomponents
thatareusedintheGJUwebsiteareshowninTable4.Accordingly,alistofnicelyformattedregions
foreachnewsarticleletsvisitorsclearlyandeasilyscanthenews.Anaccordioncomponentissuitable
forpresentingFAQsasitsavesspaceandallowsausertofocusontheanswerofthedesiredquestion.
Afilteredlistisaconvenienttooltofindandviewfacultypublications.Atabbedmapenablesusers
tointuitivelyandvisuallygetdirectionstoallGJUlocationsfromthreemainplacesinAmman.Yet,
agridlayoutisutilizedtoarrangenicelydesignedphotoalbumsforanenjoyableuserexperience.

5.4. Responsiveness
Thewebsitedesignandlayoutmustberesponsivetomakethewebpagesrendernicelyondevices
withdifferentscreensizes.Thatisachievablebyvaryingthedesignbasedontheusedscreenwidthas
shownintheexampleinFigure10.Accordingly,thedesignwasdynamicallymodifiedtodisplayall
regionsinonecolumninordertonicelyfitthemonthenarrowscreenthatwasusedinthisinstance.
Thatrequiredreplacingthemainmenuwithamenubuttononthequicklinksbar.Inaddition,the

Table 3. The number of clicks to access major content

Content # of Clicks Starting Point

About GJU, Contact Us, Admission, Academic Entities, 
Administrative Entities, International, Industrial, General 
Publications, Periodicals, Photo Gallery, and Video Gallery

1 MainMenu

Undergraduate Programs, Faculty Directory, Staff Directory, 
Campus Directory, Location Map, Library, Scholarships, 
Regulations, Job Vacancies, Tenders, Useful Links, Social Media 
Links, and Site Map

1 Footer

News, Announcements, Events, Calendar, Alumni, and 
Conferences 1 MainPage

Electronic and career services 1 QuickLinksBar

Graduate Programs and Faculty Publications 2 Footer

Admission Requirements, Tuition Fees, Grading System, 
Admission FAQs 2 AdmissionMenuItemonMain

Menu

University Identity, German Dimension, and Awards 2 AboutGJUMenuItemonMain
Menu

School Departments, School Programs, School News, School 
Faculty, School Staff, School Publications, School Projects, 
School Research, School Facilities, School Contact Us, etc.

2 RespectiveSchoolunderAcademics
inMainMenu
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newstabwasreplacedwithanewslist,whilehidingthenewsimagesandsummaries.Moreover,the
restoftheregionsandthefourfootercellsweredisplayedoneafteranotherinonescrollablecolumn.

6. DeVeLoPMeNT PHASe

Thisphasedealswiththedevelopmentframework,developmentsteps,andcontentediting.

6.1. Development Framework
Thefreeopen-sourceDrupalCMShasbeenusedtodeveloptheGJUwebsite(similarlyto(Buell&
Sandford,2018;Cheng&Wang,2012;Hubble,Murphy,&Perry,2011;Palwawankar,2016;Ray
&Ramesh,2017;Runceanu,Popescu,&Borcoși,2013;Satish,2014))becauseitisoneofthemost
widelyusedCMSalongwithJoomla(“Joomla,”)andWordPress(“WordPress,”)accordingto(Black,

Table 4. Some of the attractive UI and design components that are used in the GJU website
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2011;Mirdha,Jain,&Shah,2014;Patel,Rathod,&Prajapati,2011).Thatisduetoitsflexibility,
performance,security,andlargedevelopercommunity.Explicitly,DrupalisaPHPapplicationthat
runsinaPHPengineonthewebsiteservermachineasillustratedinFigure11.Accordingly,Drupal’s
frontendcontroller(i.e.,eventloop)getslaunchedwhenrunningtheindex.phpfile.Consequently,upon
receivingapagerequestfromtheApacheserver,thecontrollerdynamicallyrendersthecorresponding
HTMLpageandthenhandsitbacktoApache.Inturn,Apachesendsthepagebacktotheuser’s
browserfordisplay.Nottomention,whilerenderingarequestedpage,thecontrollermostlyinteracts
withtheMySQLdatabasemanagementsystemtoretrieveanyneededcontent.

Figure 11. The Drupal architecture, files, data, and interactions

Figure 10. The responsive front page displayed in a device with a small screen
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TheDrupalinstallationismainlycomprisedofmodules,themes,andfiles.Themodulesare
basicallyPHPscripts(i.e.,code)thatimplementapplicationlogictogeneratedynamiccontent.A
theme(i.e.,Drupalskin)includesthetemplates,CSSand.info(configurationfile)filesthatareused
bythethemingenginetorenderthecontentintheappropriateregions(e.g.,header,footer,content,
sidebar, etc.) on the respective template (i.e., front, inner, or custom template). The installation
alsoincludesJavaScript(tocontrolwidgets),image(forlogosorslideshows),anddocument(tobe
downloaded)filesasneededtorenderthewebsitepages.

Theweb-basedDrupaladministrationportalsupportssimpleuserinterfaces(e.g.,menus,forms,
etc.)forusebywebsiteadministratorstomanageconfigurationinformation(e.g.,contenttypesand
userspermissions)andcontent(nodesandusers)datastoredintheMySQLdatabase.Inthatregard,
Drupalallowsdefiningstructuredandfieldedcontenttypes(e.g.,School,Department,Publication,
FAQ,etc.)thatareconsideredablueprintfortheirrespectivecontent(i.e.,nodes).Hence,anodeis
anactualpieceofcontentthatcanbeconstructedbyenteringvaluesinthefieldsofitscontenttype,
Forexample,thedisplayeddatainthecontentregioninFigure9isextractedfromaSATSnodeof
contenttypeSchool.Moreover,acontenttypeisassociatedwithablockthatislinkedtoaspecific
regioninatemplate.Accordingly,thenodefieldvaluesaredisplayedintheregionoftheblockthat
isassociatedwiththenode’scontenttype.Besides,theformatting(i.e.,layout,color,font,size,etc.)
ofthenode’sfieldvaluesisdeterminedbasedontheCSSclassoftherespectiveregion.

Furthermore,Drupal’scontributedOrganicGroups(OG)module(“OrganicGroupsModule,”)
hasbeeninstalledinthisprojecttoallowdefiningacontenttypeasagroupand/orassociatingitwith
anothergroup.Forexample,theDepartmentcontenttypeisspecifiedasagroupanditisrelated
toaSchoolgroup.Inaddition,theContact Uscontenttypeisnotagroupbutitisassociatedwith
theDepartmentgroup.TheOGmodulealsoprovidesanoptiontoassociateagroupwithanOG
menu.Thus,addingachildnodetoagroupnodewithanenabledOGmenuwillresultinplacinga
hyperlinktothechildnodeonthemenuofthegroupnode.Forinstance,theContact Ushyperlinkon
thesidebarmenuinFigure9isinplacebecausetheContact Usnode(i.e.,achildnode)wasadded
totheSATS Schoolnode(i.e.,agroupnodewithanOGmenuenabled).

Moreover,theviewmodule(“ViewsModule,”)allowsdisplayingformattedlistsaswellasfiltering
contentbasedonitsgroupornode.Forexample,theNewscontenttypecanbeassociatedwithseveral
groups(e.g.,School,Center,etc.).Basedonthat,whenaNewsnodeisaddeditcanbetaggedwith
oneormoregroupnodes.ForinstanceandaccordingtoFigure12,newsarticle5isassociatedwith
nodesA,BandC;newsarticle2isassociatedwithnodesAandC;newsarticle6isassociatedwith
nodesBandC;newsarticles1and4areassociatedwithnodeA;newsarticle3isassociatedwith
nodeB;andnewsarticle7isassociatedwithnodeD.Accordingly,whentheNewscontenttypehas
aviewdisplayanditsmenulinkinnodeAisclicked,onlythenewsarticlesofnodeA(i.e.,1,2,4,
and5)willbedynamicallyrenderedbythecorrespondingviewdisplay.

Figure 12. Filtering content based on its group
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Drupalalsosupportspermissionstocontrolwhatuserscanperformandviewviatheadministration
portal.Forexample,thefollowingpermissionsareavailableforeachcontenttype:addnewcontent,
editowncontent,editanycontent,deleteowncontent,anddeleteanycontent.Italsohaspermissions
toadministermenuitems,imagestyles,HTMLeditor,andotherfeatures.Morepermissionstocontrol
executingPHPscripts,blockingusers,andaccessingbackupfilesarealsoprovided.Inthatregard,
Drupalallowsdefiningrolesandassigningaspecificsetofpermissionsforeachroleasneeded.For
instance,theAdministratorroleisgrantedallpermissions.Whereas,theSchool EditorandNews 
Editorrolesareeachgrantedlimitedpermissionstoonlyallowmanaging(i.e.,adding,editing,and
deleting)SchoolcontentandNewsarticlesrespectively.Basedonthat,useraccountscanalsobe
definedandthenassignedappropriaterolesasneededinordertoalloweachcorrespondingwebsite
usertoperformthedesignatedadministrationand/orcontenteditingduties.

6.2. Development Steps
ThebasicinitialdevelopmentandconfigurationstepstoenablecontenteditorstostartaddingSchool
pages,forexample,tothewebsitearediscussednext:

• TheHTMLelementsandPHPcodefortheinnerpagetemplate(showninFigure6)areadded
inthepage.tpl.phpfile.

• Theregions(e.g.,Logo,Side Menu,andContentregionsshowninFigure6)usedintheinner
pagetemplatearedefinedintheDrupalbootstrap.infofile.

• TheDrupalMain Page ContentblockislinkedtotheContentregiontodisplayinnerpagecontent
inthatregionbydefault.

• Acontent typenamedSchool isaddedviaDrupalwith fieldvaluesas shown inFigure13.
Specifically,theGroupfieldissettotruetoconsidereachSchoolasagroup.Inaddition,the
OG MenufieldissettotruetodesignateeachSchoolcontentwithamenu.

• AviewnamedGroup Contentisdefined.
• AGroup ContentdisplayblockfortheSchool logovalue(i.e.,image)ofacertainSchoolnode

isdefinedandthenlinkedtotheLogoregiontodisplaythelogoofaschoolintheLogoregion.
• AGroup ContentdisplayblockfortheOG MenuofaSchoolnodeisdefinedandthenlinkedto

theSide MenuregiontodisplaythemenuofacertainschoolintheSide Menuregion.

Figure 13. The School content type
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Next,theSchoolcontenttypeneedstobeassociatedwitheitherasinglepagecontenttype(e.g.,
theAbout the Schoolcontenttype)oralistview(e.g.,todisplayalistofformattedFAQsorNews
itemsintheinnerpagecontentregion)asspecifiedinFigure4.AcontenttypenamedAbout the 
SchoolisdefinedandisassociatedwiththeSchoolcontenttypetohandlethefirstcase.Whereas,
associatingaFAQslistwiththeSchoolcontenttypecanbeaccomplishedasfollows:

• AcontenttypenamedFAQisdefinedwithQuestionandAnswerfieldsasshowninFigure14.
Thiscontenttypeisnotagroup,butitisassociatedwithothergroups(e.g.,School,Department,
etc.)throughanEntity Referencefield.

• AcontenttypenamedFAQ DirectoryisneededtoassociateaSchoolcontenttypewithaview
thatdisplaysalistofFAQnodes.Theassociationisaccomplishedbylinkingthistypetoits
parentgroups(e.g.,School,Department,etc.)viaanEntity Referencefield.

• AGroup ContentdisplaynamedFAQoftypeContent PaneisdefinedasshowninFigure15.
Accordingly,thedisplayformatsthenodes(i.e.,items)usingtheViews Accordionmodule;it
displaysnodesofcontenttypeFAQ;itusestheQuestionandAnswernodefieldstobuildeach
item;anditonlyfilters(i.e.,displays)thenodesthatarelinkedtotheGroup IDoftheparent
(i.e.,Schoolinthisexample)node.

• AvariantnamedFAQ DirectoryisaddedtothepagesNode TemplateasshowninFigure16.It
linkstheFAQ DirectorycontenttypetotheFAQdisplayoftheGroup Contentview.Accordingly,
whentheFAQ Directorysidebarmenuitemofaspecificschoolisclicked,theFAQ Directory
variantusestheFAQdisplaytobuildanaccordionlistoftheFAQnodesthatwereaddedtothat
schoolfordisplayinthecontentregion(e.g.,theFAQslistinTable3).

6.3. Content editing
Thecontenteditingtasksbeginafterthedefinitionandconfigurationoftheneededtemplates,
content types, and administration UI. The web administrator is responsible for the initial
management (e.g., addition, editing, anddeletion)of thenodes (i.e., content) of thevarious
contenttypesviathedashboardshowninFigure17.Accordingly,anadministratorcanaddanew
schoolorcenterbyclickingtheAdd New SchoolbuttonorAdd New Centerbutton,respectively.
Besides,forexample,theadministratormayclickonthelinkofanaddedschool(e.g.,School of 
Applied Medical Sciences)orcenter(e.g.,Information Systems and Technology Center)toedit
itsrelatedcontent.Also,thetextfont,style,color,andsizearepresetintheCMSeditorbasedon
thestyleoftherelatedcontentregiontopreventchangingthedefaultstyleandthereforepreserve
theappearanceandconsistencyofthewebsite.Notingthatthematerials(e.g.,programs,staff,
partners,projects,news,events,publications,files,contactus,images,etc.)neededtoenterthe
initialcontentmustbeprovidedbytherespectiveentities.

Figure 14. The FAQ content type
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Figure 15. The FAQ display of the Group Content view

Figure 16. The FAQ Directory variant that links a FAQ Directory content type with its FAQ display

Figure 17. A partial view of a content editor screen in the Drupal administration portal
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7. LAUNCH PHASe

Theimportantstepstobeconsideredinordertolaunchawebsitearediscussednext.

7.1. Testing Step
Severaltesttypesmustbeperformedtochecktheoperationandqualityofthedevelopedwebsite.
Particularly,theunit,flow,andsystemtestsmustbeconductedtoevaluateseveralaspectsconcerning
singlepages,relatedpages,andallpages,respectively.Specifically,thetestsvalidatethewebsitefor
consistency(i.e.,thebrand,appearance,menu,andcontentcompliancewiththequalityguidelines),
usability (i.e., intuitivenavigationand fewclicks to reachcontent), spellingerrors, grammatical
mistakes,brokenlinks,functionality(i.e.,operationofslideshows,menus,tabs,maps,calendars,
lists,etc.),cross-browsercompatibility(i.e.,actionondifferentbrowserssuchasFirefox,IE,chrome,
etc.),andresponsiveness(i.e.,navigationandappearanceondeviceswithdifferentscreensizes).
Furthermore,anon-functionalloadtesthastobeperformedaheadoflaunchingthewebsitetomake
sure thewebsitecanscaleupandfunctionefficientlyundernormalandheavy(i.e.,whenmany
visitorsareaccessingthewebsite)loadconditions.

7.2. Security Step
TheusedCMSandthetechnologystack(i.e.,LinuxOS,MySQLRDBMS,andPHPengine)thatit
runsonareallfreeopen-sourcesoftwareandthusextracareshouldbetakentosecurethemasfollows:

• TheApache,Drupal,andMySQLdefaultpasswords,ports,usernames,andURLsshouldbeall
modifiedtoothervalues.

• Strongpasswordsmustbeenforcedforalladministratorsandcontenteditors.
• Captchaandvalidationareaddedtotheadministrationdashboardloginscreens,aswellasany

publicwebsiteforms.
• Thetoolsarecustomizedtohideanyenvironmentrelatedinformationintheerrormessagesand

errorpages.
• Thenetworksecuritypolicyrulesaresettoblockanyaccesstotheservermachine,aswellas

theApache,Drupal,andMySQLadministrationportalsfromoutsidetheGJUintranet.
• TheHTTPSprotocolisenabled,andtheHTTPprotocolisdisabled,intheApacheserverfor

userauthentication,dataconfidentiality,anddataintegritypurposes.
• TheOSandallusedsoftwareshouldbefrequentlyupdatedandupgraded.

7.3. User Accounts, Training and Documentation Steps
Theuser roles (e.g.,webadministrator, content editor, newseditor, etc.) has tobedefinedwith
permissionsassignedtoeachrole.Theuseraccountsmustalsobeaddedandassignedappropriate
rolesinordertoallowuserstoperformtheiradministrativeand/oreditingduties.Thecontenteditors
havetobetrainedtousetheCMSadministrationdashboardtostartpublishingtheircontent.The
documentation(e.g.,userguide,developmentguide,securityguide,andwebsiteguidelines)should
becompletedandreleasedatthisstagetoserveasaguideforadministrators,developers,andeditors
todotheirtasks.

7.4. Deployment and Analytics Steps
Thewebsitecanbeofficiallylaunchedbydeployingit(i.e.,Drupal,MySQL,andApache)tothelive
server.Itisalsorecommendedupondeploymenttoperformsometestingtomakesureallisfineat
thispoint.Apromotionalcampaign(viaworkshops,socialmedia,emails,news,etc.)isfurtherneeded
atthisstagetomakethewebsiteapparenttoalluniversitystakeholders.Furthermore,thewebsite
mustbelinkedtoananalyticsaccount(seesubsection9.1)fortrafficanalysisandreportingpurposes.
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8. MAINTeNANCe PHASe

Hostingawebsitein-houserequiresthefollowingimportantmeasurestoensureitsproperoperation
afteritslaunch:

• Quality Assurance:Thisstepinvolvestestingthewebsiteaswellasproducingrelatedanalytics
reportsonaregularbasistodetectandhandleanyissuesrelatedtothefunctionality,usability,
compatibility,compliance,andperformanceofthewebsite.

• Updates:Thisstepdealswithrequeststodefinenewcontenttypes,addnewcontentnodes(e.g.,
addinganewschool,center,ordepartment),andeditexitingcontent(e.g.,addinganarticleto
anewslist,addinganimagetoaslideshow,etc.).

• Administration:Thisstepcopeswithadministrationoperationssuchassystemupdates(e.g.,
patchingLinux,upgradingDrupal, andupdatingApache),databackups (e.g., server image,
websitefiles,anddatabasedumps),anduseraccounts(i.e.,allissuesrelatedtouseraccounts
likeactivation,deactivation,roles,andpasswords).

• Training:Trainingsessionsmustalsocontinueonaregularbasistotrainthecontenteditors
(i.e.,newandpreviouseditors)onhowtomanagetheirdesignatedpagesviaDrupalandhowto
abidebythewebsitequalitystandards.

9. VALIDATIoN MeTHoDS

The website quality attributes have been evaluated quantitatively and qualitatively using google
analytics(“GoogleAnalytics,”)andusersurveybasedmethodsasdiscussednext.

9.1. Google Analytics
ThewebsitehasbeenaddedtotheGJUGoogleanalyticsaccountfortrafficanalysisandreporting
purposes.Basedonthat,thedailydistributionofthewebsitevisitorsfromMarch1st2018tillMarch
1st2019isshowninFigure18(notingthatallthereporteddatainthissubsectionarecollectedin
thatsameperiod).Accordingly,a totalof539616peoplevisitedthewebsitethroughouttheyear
withanaverageofabout1474visitorsperday,aminimumof593visitorsonJune15th2018,anda
maximumof3966visitorsonSeptember25th2018.Thosenumbersassertthatthewebsiteisupto
date,content-rich,andhighlyavailablesincethestakeholdersconstantlyseekthewebsiteonadaily
basisforinformationwithoutanyinterruptionofservice.

Figure 18. The daily distribution of the website users from March 1, 2018 to March 1, 2019
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According to Figure 19, the average website bounce rate (i.e., the percentage of users who
navigateawayfromthewebsiteafterviewingonlyonepage),numberofviewedwebsitepagesper
session,andusersessiondurationare26.73%,2.64pages,and2:47seconds respectively,which
confirmthatthewebsiteisengaging.Inaddition,thefactthatthetopwebsitevisitors(outofvisitors
from189countries)arefromJordan(first),Germany(second),UnitedStates(third),MiddleEast,
UnitedKingdom,India,Canada,andChinareflectstheGermandimensionandinternationalaspects
ofthewebsite.

Thetop22visitedwebsitepagesarereportedinFigure20.Basedonthat,themostsoughtwebsite
informationisrelatedtothefollowingcontent:jobvacancies,e-learning,admission,fees,academic
calendar,programs,news,announcements,aboutGJU,schools, internationaloffice, tenders,and
contactuspage.Hence,thewebsiteisobviouslyengagingdifferentstakeholdersininformationrelated
tothecoreGJUstrengthssuchaseducation,Germandimension,andservices.

BasedonFigure21,itisobviousthatthemajorityoftheusersaccessthewebsitefromdevices
withvaryingscreensizesthatruneitherWindows(i.e.,computers),iOS(i.e.,phonesandtablets),or
Android(i.e.,phonesandtablets),whichestablishesthefactthatthewebsiteisresponsive.Moreover,
the related performance measurements are illustrated in Figure 22. Accordingly, all values are
acceptablyfast(i.e.,infractionsofasecond)exceptforthe4.36averagepageloadtimethatneeds
moreimprovement.

9.2. User Survey
Auser surveywas conducted for about twoweeks to evaluate thequality attributesof theGJU
website.TheanswertoeachquestionisassessedaccordingtothefivepointsLikertscale(Likert,

Figure 19. The top website users by country and average user behavioral statistics from March 1, 2018 to March 1, 2019
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1932)asfollows:Strongly Agree(5points),Agree(4points),Neutral(3points),Disagree(2points),
andStrongly Disagree(1point).Accordingly,thequalityattributethateachquestionismeasuring,
thenumberofresponsestoeachquestionanswer,thetotalanswerstoeachquestion,andtheaverage
scoreforeachquestionareallreportedinTable5.

Basedonthat,question1isthemostansweredquestion(with1050participants)andquestion9is
theleastansweredquestion(with1007participants).Theaveragescoreofeveryquestionwasaround
4andthatisverypromising.Specifically,mostparticipantsstronglyagreedoragreedthatthewebsite:
isengaging(923outof1050responsesi.e.,88%oftheresponses),iseasytouse(821outof1027
relatedresponsesi.e.,80%oftheresponses),iseasytonavigate(830outof1019relatedresponses
i.e.,81%oftheresponses),isstructured(822outof1013responsesi.e.,81%oftheresponses),is
contentrich(746outof1010relatedresponsesi.e.,74%oftheresponses),isattractive(789outof
1009relatedresponsesi.e.,78%oftheresponses),isfast(740outof1016responsesi.e.,73%ofthe
responses),isavailable(813outof1005relatedresponsesi.e.,81%oftheresponses),andisreliable
(710outof1007relatedresponsesi.e.,71%oftheresponses).Basedonthat,thequalityattributes
thatneedmoreimprovementthanothersare:content,speed,andreliability.

Figure 20. The top 22 visited website pages from March 1, 2018 to March 1, 2019

Figure 21. The top 5 operating systems used by users to access the website from March 1, 2018 to March 1, 2019

Figure 22. The website performance related measurements from March 1, 2018 to March 1, 2019
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10. SUMMARy AND CoNCLUSIoN

Asuitablewebsitedevelopmentprocessthatiscomprisedofsixphases(i.e.,requirements,content,
design,development,launch,andmaintenance)hasbeenproposedforthedevelopmentofuniversity
websitesthatarecontent-based,relativelysimple,andnon-interactive.Besides,ithasbeensuggested
thataCMSismoresuitablethanaPHP,JSF,orASPframeworkforwebsitedevelopmentbecause
itdoesnotrequireadvancedprogrammingskillsormodel-drivenlanguages.

Auniversitywebsiteisidentifiedasamainonline-presenceandmarketingchannel.Therefore,it
shouldmakeastrongfirstimpressiontoattractmorevisitors,aswellasreflecttheuniversitybrand,
values,mission,strengths,andprograms.Appropriately,propercontent typesandstructurewere
proposedinthecontentphasetorevealtheuniversitystrengthsandvalues,aswellasmakethesite
easytouseandintuitivetonavigate.Furthermore,thedesignconcernsthatmakethewebsiteengaging
wereidentified.Consequently,properdesignguidelineswereintroducedtoenhancetheappearance,
navigation,usability,responsiveness,andfunctionalityofuniversitywebsites.

Table 5. The GJU user survey results

# Question Quality 
Attribute

Answers Total 
Answers

Average 
Score5 4 3 2 1

1
Ivisitthe
website
frequently

Engaging 504 419 67 27 33 105 4.270

2

Icnaccess
thedesired
information
inafew
clicks

Easytouse 368 453 141 29 36 1027 4.059

3
Thewebsite
iseasyto
navigate

Navigation 391 439 118 40 31 1019 4.098

4 Thewebsite
isorganized Structured 348 474 122 40 29 101 4.058

5

Ifundthe
needed
contenton
thewebsite

Contentrich 300 446 171 56 37 101 3.907

6

Thewebsite
designis
niceand
simple

Attractive 345 444 129 58 33 100 4.001

7
Thewebsite
navigation
isfast

Fast 311 429 176 64 36 101 3.901

8
Icnaccess
thewebsite
anytime

Available 408 405 115 45 32 100 4.106

9

Irrelyfind
broken
linksonthe
website

Reliable 343 367 208 46 43 100 3.915
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TheDrupalCMSfeaturesandadvantageswerealsohighlighted.Accordingly,thestepstobuild
dynamicwebpagesusingaUI-basedCMS,ratherthanprogramming-basedframeworks,havebeen
identifiedandillustrated.Inthatregard,theOGmodulewasspecificallyinstalledtodefineanycontent
type(e.g.,Department)asagroupandtoassociateit,ifapplicable,withanotherparentgroup(e.g.,
School).Thatway,thewholecontentstructurecanbeconstructedandthecontentcanbedefined
onceandthenreusedinanyrelatedpages.Moreover,theviewmodulewasutilizedtodisplaynicely
formattedlists(e.g.,alistofFAQs)andtofiltercontentdynamicallybasedonitsgroupornode.

Theaccounts,roles,andpermissionsfeaturesofDrupalwerediscussedtoshowhowmultiple
collaborators (e.g., administrators and content editors) can manage the content of their related
departmentsusingasimpledashboard.Further,severaltesttypes(e.g.,unittest,flowtest,system
test,andloadtest)weresuggestedtoverifythedifferentcapabilitiesofthewebsite.

The measures to secure open-source CMS and technology-stack in the launch phase were
alsoproposed.Basedonthat,thedefaultports,passwords,andusernamesofallusedportalsmust
bemodified.Besides, validation, environmenthiding, and strongpasswordmechanismsneed to
be adopted. Further, the HTTPS should be enabled in the Apache server to guarantee the data
confidentialityandintegrity.Also,propernetworkpolicyrulesmustbedefinedtoblockuser-access
toalladministrativeportalsfromoutsidetheGJUintranet.

The significance of the maintenance phase was also emphasized as it deals with important
measuressuchasqualityassurance,updatingcontent,trainingthecontenteditorsonusingtheCMS,
andadministrationtasks(e.g.,systemsupdates,databackups,anduseraccountsmanagement).

Finally,googleanalyticsandusersurveymethodswereutilizedtoevaluatethequalityattributes
oftheGJUwebsite.Accordingly,theresultsillustratedthattheGJUwebsiteiscontentrich,attractive,
engaging,organized,easytouse,responsive,fast,andavailable.
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