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ABSTRACT

Crisis communicators and journalists need stable structures to handle social media content in
emergencies,butstrugglewith informationoverload.Theusabilityofa tool intended tosupport
informationgatheringwas investigatedby conducting twousability tests (low- andhigh-fidelity
prototypes)withjournalists.Theaimsweretoinvestigatehowwellthedesignreflectedusers’general
mentalmodelsofemergencywork,andhowitrespondedtothespecificrequirementssetbywork
inhigh-stresssurroundings.Testswereconductedinalaboratory.Participantsunderstoodthemain
prototypeconcepts,butstruggledwithtime-consumingtasks,forinstance,thoserelatedtosaving
contentorevaluatinginformationquality.Toprovidegoodsituationawareness-andtofitinwith
userexpectations-asystemshouldgatherinformationfromseveralsocialmediaoutletsandallowfor
varyingpossibleusermodes.However,systemdesignersneedtocarefullybalancebetweenincluding
necessaryfeaturesandavoidingtasksthatrequirecomplexmanualactions.
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INTRodUCTIoN

Arampagetruckattack,adevastatingearthquake,orasuddenflooding-duringanemergency1,
informationabout theongoingevent is spread rapidly throughacomplexnetworkof interacting
communication channels (Latonero & Shklovski, 2011; Simon, Goldberg, & Adini, 2015). Via
socialmediasuchasFacebook,TwitterorInstagram,contentispostedandmaybemergedwith
newfactsorrumors.Partsofthisinformationareintegratedintotraditionalmassmediaproductsor
forwardedbydirectinterpersonalcommunicationorrepostedinsocialmediainnewforms.Soon,
itbecomesdifficultforcrisiscommunicatorstohandlethevastamountofcontentandestimatethe
trustworthinessofseeminglycentralinformation(Eriksson,2012).Thismayhaveseriouseffectson
theperceptionofasituationandundermineadeeperunderstandingoftheproblem;orevencause
additionalemergencydamage(Coombs,2015).

Technical systems can provide support for crisis communicators who need to handle vast
informationflowsinemergencies(Ruggiero&Vos,2014).However,gatheringsocialmediawithsuch
systemsisacomplexprocess,requiringanunderstandingofdatadiscovery,collection,preparation
andanalysis(Imran,Castillo,Diaz,&Vieweg,2015;Stieglitz,Mirbabaie,Ross,&Neuberger,2018).
In this study, theworkbehinddeveloping theprototypesof anew tool to support thegathering
ofsocialmediainformationispresented(Sections4-7).Thetoolisintendedforuserswhowork
professionallywithgatheringcrisis-relatedinformation,suchasauthorities,firstresponserescuers,
NGOs,andnewsorganizations.

Thetoolitselfwasdesignedwithauser-centeredapproach,theaimbeingtooptimizeitaccording
tohowuserscan,want,orneedtouseit(ISO9241,2010;Wallach&Scholz,2012).Themainfocusof
thisarticleistoinvestigatetheusabilityoftwoprototypesofthistool(Sections5-6).Theresultsfrom
theusabilitytestsconductedinalaboratorysettingwithoneintendedusergroup,newsjournalists,
arepresented.Thesamplewaslimitedtojournalistsastheprototypedeveloperwishedtoworkwith
oneclearlydefinedgroupduringthefirstpartsofthedevelopmentprocess.

Thisstudyinvestigateshowwelltheprototypetoolsfitinwithjournalists’existingmentalmodels,
andhowthedesignshouldbeimprovedtobothsupportworktasksandanoverallawarenessofan
unfoldingemergency(Sections2-3,7).ThisstudycontributestothefieldofITsupportforemergency
managementbyprovidingknowledgeonhowtodesignsocialmediainformationgatheringsystemsthat
reflectthespecificrequirementssetbyemergenciesandemergency-relatedcommunicationpractices.

Understanding Social Media Information Gathering in emergencies
Socialmediaecosystemsarebasedonfourelements,oneofthembeingthepossibilityforcontent
datafication(VanDijk&Poell,2013).Thismeansthatsocialmediaplatformsproducedatathatmay
becollectedandusedbydifferentactorsforvariouspurposes.Inacrisiscommunicationcontext,
dataficationenablesexternalactorstousetechnologyinordertogatheruser-generatedcontentabout
anunfoldingemergency,andtodistillitintomoreusefulformsthatmaysupportefficientactions
or responses (Pirolli&Russell,2011).While thespecificpurposeofgathering informationwill
varybetweenorganizations,thepracticalprocessesrelatedtotheinformationgatheringaresimilar
(Coombs,2015;Ruggiero&Vos,2014).

Scholarshavedocumentedseveralexamplesoftheusefulnessofsuchdatagatheringforemergency
communicators.DuringHurricaneSandy,rescuersusedFacebooktocontinuouslymonitor,listenin,
andrespondtothepublic’sconcernsabouthowdamagedspecifically-affectedareaswere,andwhen
evacuatedresidentswereallowedtoreturnhome(Hughesetal.,2014).Ludwigetal.(2015)showed
severalexamplesofhowemergencymanagersshouldmonitorsocialmediatoidentifyandpossibly
benefitfromemergingself-organizinggroups,digitalvolunteers,whoinanimprovisedmannerstart
coordinatingsupporteffortsvia socialmediaplatforms.Brandtzæg,Luders,Spangenberg,Rath-
Wiggins, andFolstad (2016)highlightedhownewsorganizationscanbenefit fromsocialmedia
informationintheirproductionofemergencynewscontent.
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Whendesigningasystemintendedtosupportinformationgatheringprocesses,itisvitalthat
designershaveanunderstandingofusers’cognitivementalmodels (ISO9241,2010).Thereare
severalviewsonmentalmodelsofrelevanceforinformationsystemsdesign(Rutherford&Wilson,
1991).Mentalmodelsrepresentauser’sviewofprocessesortasks,suchashowaspecificworktask
shouldbecarriedout(Johnson-Laird,1983).Whenneeded,suchaswhentryingoutanewsystem,
theuserretrievesrelevantmodelsfrommemory,andappliesthemtothesituationathand.Models
arebasedontheuser’sgatheredexperiencesandknowledgeandarecontinuouslyreformulatedif
newrelevantinformationisacquired.RouseandMorris(1986)specificallyseementalmodelsin
relationtoasystem’sdesignanddefinethemasusermechanismsspecificallyforunderstandingand
describingsystemfactorssuchasfunction,form,andpurpose.

Inthisstudy,thesetwomainviewsofmentalmodelingarenotseenascontradictory,butrather
asfocusingondifferentaspectsofusercognitiveprocesses.Whenanewsystemisintroduced,a
userwillnaturallystartconstructingamentalmodelofthissystem,whilesimultaneouslycomparing
itwithpre-existingmentalmodelsofsimilarsystemsandgeneralexpectationsofworktasks.By
implementingarepetitiveusabilityteststrategywithintendedusergroupsthroughoutthesystem
developmentprocess,andincludingapre-designmappingofcentralneeds,designerscanaddress
discrepanciesbetweenthedesign,users’existinggeneralworktaskexpectations,andusers’emerging
mentalmodelsofthesystem(Hertzum&Clemmensen,2012;ISO9241,2010;Wallach&Scholz,
2012).Accordingly,anunderstandingofmoregeneralmentalmodelsofworktasksiscentralinthe
earlystagesofusabilitytesting,whileinformationonhowtheuserconstructsamodelrelatedtothe
newsystembecomesmoreimportantduringlatertests.

Inadditiontounderstandingusermentalmodelsandneeds,asystemforemergenciesneedsto
correspondtocontextualrequirements.Forinstance,duringtheacutephaseofanemergency,the
userisexpectedtocarryouttasksatafastpace,andseveralsurroundingactorsandothermoving
partswithin the system and around theuserwill simultaneously require attention. Furthermore,
thevastamountsofavailablesocialmediacontentcontributetoapossible“informationoverload”.
Theuserisalsoexperiencingtheemergencyandmustbalancepotentialpersonaldistressorworry
withworkplaceexpectations.Allthismayaddtoanincreaseduserstresslevel,andaffectcognitive
mechanismssuchasinformationprocessing,decision-making,andcommunicationnegatively(Edland
&Svenson,1993;Mendl,1999).Toavoidaddingtotheuser’sstresslevel,asystemneedstohavea
clearandstraightforwarddesignthatleaveslittleroomfor(mis)interpretation.

Inthiscontext,thesituationawareness(SA)frameworkisuseful(Endsley,2009;Salmonetal.,
2008).AhighlevelofSAistoexperiencethatyouareincontrolandunderstandwhatishappening
whileusingasystem,andwhatthismeanstoyouandyourongoingworktasks(Endsley,2009;Yin
etal.,2012).Thisnaturallyalsocontributes toabettersense-makingof theoverallsituation.To
supportgoodSA,systemsdesignshouldsupportthreelevelsofsituationalunderstanding:perception,
comprehension andprojection (Endsley& Jones, 2004).Perception is about perceiving relevant
elementsofinformationinthesystem,forexampleviavisualorauditivecues.Comprehensionisto
understandwhattheinformationmeansforongoingworktasksandrelatedgoals,byfittingpieces
ofinformationtogetherandprioritizingthem.Projectionistopredictwhatthecollectedinformation
willmeanfordecisionsmadeinthenearfuture.

Usability tests of systems intended for emergency use need to carefully consider both the
practicaldesignandcontextualfactorsthatmayaffectSA.Forexample,technicalfactorssuchas
unclearfeatureplacementorinstructions,oruserfatigueduetovastworkloads,mayaffectworking
memoryorhowdecisionsaremade(Endsley&Jones,2004;Pirolli&Russell,2011;Salmonetal.,
2008).TheSAandmentalmodelframeworkspartlyoverlapeachother.However,SAisspecifically
focusedonhigh-stresssituationsandsystemsdesign,andhowcontextualfactorsinsuchscenarios
affectusercognitions.
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News Journalists and Social Media Information Gathering
Currently,thefirstattemptsattechnologicalinnovationstosupportjournalisticinformationgathering
aretakingform(Diakopoulousetal.,2012;Schwartzetal.,2015).Scholarshaveprovidedoverviews,
forinstanceintheVerificationHandbook(Silverman,2014),includingsystemseitherspecifically
designed for journalists or intended for a broader user group. However, there is currently little
documentationaboutwhetherjournalistsactuallyusethetoolslistedinsuchoverviews(Brandtzæg
etal.,2016).

Whenscholarshaveinvestigatedwhatjournalistsexpectfromaninformationgatheringsystem,
several central needs have emerged. A tool should both monitor emerging events and identify
informationduringongoingevents(e.g.suddenturnsornewtrends;Brandtzægetal.,2016;Schwartz
etal.,2015).Thetoolshouldintegratecontentfromseveralsocialmedia,andhandlevaryingforms
ofcontent(text,pictures,videos;Brandtzægetal.,2016;Schifferesetal.,2014).Itshouldinclude
visualizationsofgatheredcontentandprovidegoodfunctionalityacrossvaryingformsoftechnical
equipment(Backholmetal.,2017;Schwartzetal.,2015).

Atoolshouldalsoallowtheusertodefinethetypeofcontentthatistrackedorpresented,such
asfilteringfeaturesforcontentaswellasforsources(Diakopoulousetal.,2012;Schifferesetal.,
2014).Furthermore,itshouldgivetheuseragoodunderstandingofhowautomaticsearchalgorithms
arecarriedout,asthiscreatesabetterunderstandingofhowreportedsystemresultsareproduced
(Schwartzetal.,2015).Finally,sampleshaveexpressedconcernaboutincludingtoomanyfunctions.
Thisshouldbeavoidedsinceitwillaffectthetoolusabilitynegatively(Backholmetal.,2017).

Aim of the Study
Themainaimwastotesttheusabilityofatoolintendedtosupportcrisiscommunicators’social
mediainformationgatheringprocesses.Thiswasdonebyconductingtwousabilitytestsoflow-and
high-fidelitytoolprototypeswithoneintendedusergroup,newsjournalists.Basedonthetheoretical
frameworkandpreviousrelatedwork,tworesearchquestionswereformulated:

RQ1:Howshouldasocialmedia informationgathering toolbedesigned tocorrespond tonews
journalists’mentalmodelsabouthowtocarryoutinformationgatheringtasksingeneral,and
duringemergenciesinparticular?

RQ2:Howshouldasocialmediainformationgatheringtoolbedesignedtoenhanceemergency-
situationawarenessfornewsjournalists?

Below,thetoolprototypes,testmethodology,andcentralresultsaredescribedseparatelyfor
eachtest.Intheconcludingpartofthearticle,thepossibleimplicationsforcrisiscommunicatorsin
generalarediscussed.

USABILITy TeST 1 – A SeMI-INTeRACTIVe wIReFRAMe PRoToTyPe

Apre-designmappingofusers’existingmentalmodelsaboutsocialmediainformationgatheringin
emergencies,andneedsrelatedtothis,wasconductedwithEuropeannewsjournalists.Theresults
havebeenpresentedindetailinapreviousstudy(Backholmetal.,2017).Themappingshowedthat
mostjournalistsworkwithanextensiverangeofdifferenttypesofassignments,includingbutnot
limitedtoemergencies.Therefore,atoolintendedforjournalisticworkneedsafunctionalitythat
appliestobothdailyandemergencyuse.

Toolfeaturesshouldfocusonsupportinginformationgathering,butnotattempttoautomatize
contentvalidationprocesses.Journalistswouldnottrustasystemtoevaluateinformationquality.
Furthermore,eachjournalistapplieshisorherownmethodsforfindinginformation,andthetoolshould
reflectthisvariability.Thus,tosupportdailyandemergencywork,atoolshouldcollectinformation
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Table 1. An overview of the usability testing process applied in the study. A pre-design mapping of news journalists’ user 
needs (part A) influenced the design of tool Prototype 1 (part B). The results from the usability test of this prototype (part C) 
influenced the design of Prototype 2 (part D), which was evaluated in a second usability test (part E).

A. Pre-design mapping of user needs (27 European news journalists)1

Method:
Interviewswithjournalists;shadowingjournalisticworktasksduringcrisisscenario
Mainresults:
Asocialmediainformationgatheringtoolshouldautomaticallycollectinformationacrossplatformsandformatsinto
oneworkspace
Itshouldofferseveraloptionsformanualhandlingofcontent(e.g.,whattosearchfor,howtosortorvisualizeresults)
Itshouldnotautomatevalidationofcollectedcontent–butprovidevisualizationsofdetailedsourceparameters
importantformanualvalidationpurposes
Itmustberelevantforbothemergencyandeveryday(e.g.,monitoringsocialmediaforpotentiallynewsworthycontent)
newswork

B. Tool prototype 12

Prototypefunctionality:
Asemi-interactivewireframeversion.Userscannavigatestaticimagesbyclickingonpredefinedareas
Centralprototypefeatures:
Twoworkmodes,monitorandstory
Inmonitor,theuserfollowsvarioustopics(e.g.,trustedsourcesorgeographicarea)
Instory,theusercollectscontentrelatedtoanongoingstory(e.g.,anemergency)
Storymodehasthreetabs.Feedtabincludesallfoundcontentrelatedtothestory;selectedtabincludescontentof
specificinterestforthestory,thatismovedmanuallyfromfeedtoselectedtabbytheuser;Taskstabincludeslisted
tasksrelatedtothestoryfortheusertocarryout,createdbythesameorotherusers

C. Usability test on tool prototype 1 (17 news journalists)3

Method:
Laboratorytestincludinginterviews,observations,andsurveys
Mainresults:
Generalfirstimpressionofprototypemainlypositive–oneparticipantdidnotunderstandthemainpointwiththe
prototype
Journalistswouldworkinmonitormodewhensearchingfornewsworthycontentineverydaywork,andinstorymode
duringanemergency
Problemsinstorymodewithmovingcontentfromfeedtoselectedtab
Problemsinstorymodewithunderstandingthemainideawiththetaskstab

D. Tool prototype 24

Prototypefunctionality:
Aclose-toworkingversionwithareactivewireframethatrespondstouserinputanduseslivedata
Centralprototypefeatures:
Keepsthetwoworkmodes,monitorandstory.Morefeaturesadded,andstylingofcomponentsandcolorscheme
updatedafterfirstprototype
Userscancreatenewstoriesandmonitor,addandmodifycontent
Duetoresultsfromthefirstusabilitytest,theselectedtabinstorymodewasrenamedtosavedtab
Duetoresultsfromthefirstusabilitytest,thetaskstabinstorymodewasremovedentirely

E. Usability test on tool prototype 2 (15 news journalists)5

Method:
Laboratorytestincludinginterviews,observations,andsurveys
Mainresults:
Firstimpressionwaspositive-thenewprototypewaslogicalandeasytoapproach
Journalistssawcontentfeedoverviewandmodificationoptionsasuseful
Sameproblemsasinprevioustestwithmovingcontentfromfeedtosavedtabinstorymoderemained
Problemsinstorymodewithunderstandingnewdetailedfeatures(e.g.,howtomanuallyaddlocationorevaluationto
piecesofcontent)

1Detailed results have been published in a previous study byBackholm et al. (2017)
2Tool prototype illustrated inFigure 1
3Conducted in April 2016
4Tool prototype illustrated inFigure 3
5Conducted in January-February 2017
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fromacrosssocialmediaoutletsintothesamefeed.Itshouldincludeseveralpossibilitiestomodify
orlimitsearches,forinstanceaccordingtotypeofformat,timeorgeographicallocation.Tofurther
supportpersonalneeds,thetoolshouldbothvisualizecontentinageneralfeedandallowforsorting
andvisualizationaccordingtotheuser’spreferences.TheresultsaresummarizedinpartAofTable1.

Thefirstprototypewasasemi-interactivewireframeversion(Figure1),whereuserscouldnavigate
staticimagesthroughclickingonpredefinedareas.Thetoolwascenteredaroundtheconceptofa
story.Astoryisafieldofinterestthattheuseriscurrentlyworkingon,likeabreakingnewsincident.

In a story, the journalistmay collect content froma rangeof different sources (e.g. tweets,
Instagramimages,ornewsarticles).Usersmayalsosubscribetoarangeofdifferentfeedsorsearches
thattheysetup(e.g.ahashtag,ageographicallocationtag,oranRSS-feed).Eachstorycontainsa
feed,muchlikeaFacebookfeed,wherecontentfromthesesubscriptionswillappear–thenewest
appearingontop.Fromhere,theusercansiftthroughtheincomingfeed,gettinganoverviewofthe
content.

Whenusersnoticecontentthatisofparticularinterestforthestorytheyareworkingon,they
maysavethatspecificobjectinaseparatetabcalled“selected”.Whenselecting,theusercanadd
somemetadatatotheobject:attachtheobjecttoacollaborativetaskmanager,ratehowtrustworthy
andimportantitisfortheongoingstory,assignageographicallocation,oraddacomment.

Undertheselectedtab,theuserisgivenarangeofwaystovisualizeselectedcontent:atimeline
view,presentingobjectsonamap,ordisplayinginaccordancewiththeevaluationgiven.Thestory
viewalsoincludesatasktab,whereuserscancreateandcommunicate(instantmessaging)tasks
relatedtothestory,suchas“pleasecheckthissourceinmoredetail”.

Inadditiontothestoryview,theprototypeincorporatedafeaturecalled“monitor”.Thisisa
viewwhereauserwilltypicallysetuparangeofsearchesorsubscriptionsthatdon’tpertaintoa
specificstory.Envisionedusagewouldbetomonitoraspecificareaoralistoftrustedsourceson
varioustopics.Thisfeatureisamoregeneralspacewhereonemaydiscovernewstoriesratherthan
focusingonwhatyouarecurrentlyworkingon2.

Figure 1. The semi-interactive wireframe prototype used in Test 1. The story/feed tab, where the user collects content from social 
media and web sources, is shown in the figure. In the test, the user could navigate static images by clicking on predefined areas.
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Sample and Method
Themainfocusofthetestwastocollectinformationaboutusers’firstimpressionsoftheprototype
design,howwellusersunderstoodthelogicbehindincludedfeatures,andwhetherthedesignfitin
withusers’mentalmodelsofhowtocarryoutinformationgatheringtasks(Table1).Alldatawas
handledinaccordancewithethicalguidelines.Thetestprocedureshavereceivedanethicalapproval
fromtheBoardofEthicsatÅboAkademiUniversity.

Fortynewsjournalistswereapproached,ofwhom17chosetoparticipate(11females,65%;
age27−60,M=38).Thefinalsamplehadbetween3and35yearsofworkexperience(M=14).
Inclusioncriteriaincludedtocurrentlyworkasajournalist,haveaworkingexperienceofatleast
oneyear,andusingthemostcommonsocialmediaplatformstosomedegreeasapartofone’swork.
Elevenjournalistsworkedmainlywithnewspapers,fivewithradio,threewithtelevision,and15with
theweb(participantscouldindicatemorethanonemediaformat).Participantsusedbetweenone
andsixsocialmediaplatformsforgeneralworkandleisure(M=3.3),andonetofourplatformsfor
informationsearchingatwork(M=2.2).Intotal,eightplatformswerementionedbythesample,
Facebook,Instagram,andTwitterbeingthemostcommon.Onejournalistusedathird-partysocial
mediavalidationorverificationtoolatwork.

DatawascollectedduringtwoweeksinApril2016inalaboratorysetting.Thetestwasconducted
intworooms,onefurnishedasalivingroom(parts1−2and4,seedescriptionsbelow)andoneas
anofficewithastationarycomputer(part3).ThetoolprototypewasshownonafullHD24-inch
computerscreen.Datafromoneparticipantwascollectedpersession,andeachsessiontookbetween
1−2h.Tworesearchersparticipatedduringeachtest.

The testprocedureconsistedof fourparts.First, the studypurposeand structure aswell as
participant rightswere introduced.Second, a semi-structured interviewwasconducted,with the
purposeofgatheringdemographicinformationandlevelofdomainexpertise.Third,theparticipant
wasguidedthroughthetoolprototype,usingasetpathoftasks.Oneresearcherguidedtheparticipant,
whileanotherobserved.Thetasksconsistedof34structuredsteps,dividedintotwomaincategories:

1. Meaning category:questionsaboutthefirstimpressionofthepresentedcontent,withoutclicking
(19steps):“Whatdoyouthinklocationmeans?”

2. Click category:structurednavigationthroughpresentedcontent(15steps):“Clickonlocation,
whathappened?Whatcanyoudohere?”

Aconcurrentthinkaloudprocesswasapplied,andresearchersscoredtaskcomprehensionusing
threelevels:“pass”(noproblems),“struggle”(someproblems,butcompletedthetask)or“fail”(did
notcompletethetask).Criteriaforreachingeachlevelofunderstandinghadbeendefinedpriortodata
collectionandtestedinapilotstudy.Fourth,anothersemi-structuredinterviewwasconducted3.The
aimwastodiscussfirstgeneralimpressionsoftheprototypeasawhole.Tosupportthediscussion,a
stimulatedrecallprocedurewasapplied.Thetoolprototypewasshownonascreenandtheparticipant
wasencouragedtopointoutfeaturesthatcouldbeimproved.

Aftertheinterview,theparticipantcompletedtheAttrakDiff2survey(Hassenzahl,2006).The
surveyconsistsofpairsofwordsthatrepresentoppositeextremesofusability-relateddimensions.The
participantgradeseachwordpairusingscores1−7,where4representsaneutrallevel.Twosubscales
wereused:theperceivedpragmaticqualitiessubscale(PQ),whichindicateshoweasytheuserfindsit
tomanipulateaproduct,andtheperceivedhedonicquality-stimulation(HQ-S)subscalethatfocuses
onhowstimulatingtheproductfeels.TheremainingpartsoftheAttrakDiffwerenotrelevantfor
thisprototype,sincetheyfocusonhowvisuallypleasingandtowhatdegreeauseridentifieswitha
product–factorsthataredifficulttoevaluateinarudimentaryprototype.
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Main Results
Thekeyfeature(Table1)toincludesocialmediacontentfromseveralplatformsandpresentitina
waythatcanbemodifiedaccordingtopersonalneeds,waswellreceived.Twelveparticipantsreported
amainlypositivefirstimpressionoftheprototype.Oneparticipantstruggledwithunderstandingthe
prototypeasawhole,whatitwasmeantforandhowthiswasrelevantforoneself.

Mostparticipantssawthemselvesasworkingmainlyinmonitormodewhenscanningforideas
forjournalisticstoriesonanordinaryworkday,andinstorymodewhenworkingaspecificstory(e.g.
anemergency).TheAttrakDiff4indicatedthatthesamplesawtherudimentaryprototypeasrelatively
easytomanipulateandsomewhatstimulatingtouse(Figure2).

Participants understood specific tasks to an acceptable degree; nine participants passed 19
ofintotal34taskswithoutastruggle,and13passedeightofthetasks.Noneofthetaskscaused
significantconfusioninallparticipants;butontheotherhand,everytaskwasconfusingformore
thanoneparticipatingjournalist.

Oneofthemainprototypechallengeswasthatmostparticipantshaddifficultiesunderstandingthe
workflowbetweentwoofthestorytabs(feed/selected).Thefeedtab,includingsocialmediacontent
abouttheuser’schosentopicwas,initself,relativelyeasytounderstand.However,thefunctionto

Figure 2. The Attrakdiff results from prototype tests 1–2 illustrated according to scale dimensions provided by Hassenzahl (2006). 
The group mean from the first test is indicated with number 1, and confidence intervals within the transparent rectangle. Test 2 
is indicated with the corresponding number, and confidence intervals within the semi-transparent gray rectangle. Note: N = 15 
in both tests. Possible group mean range 1–7, the score 4 represents a neutral level. The HQ-axis consists of the HQ-S and HQ-I 
subscales, and the PQ-axis of the PQ subscale. Results from Test 1 are based on the PQ and HQ-S subscales: PQ M = 4.92, 95% 
CI [4.44, 5.41]; HQ-S M = 4.85, 95% CI [4.39, 5.29]. Results from Test 2 are based on three subscales: PQ M = 5.20, 95% CI [4.71, 
5.69]; HQ-S M = 4.98, 95% CI [4.69, 5.27]; and HQ-I M = 5.13, 95% CI [4.82, 5.44].
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selectinterestingcontentfromthefeedandaddittoaseparateselectedtab,indicatedbyaplusicon
thatopenedapop-upwindow,wasunclear.Manythoughtthatthefunctionwouldmerelyopenup
thecontentonthefeedtabinmoredetail.

Thecontentvisualizationoptions(timeline/location/evaluation)intheselectedtabalsocaused
problems.Participantsmainlyhadagoodunderstandingofwhattheoptionsrepresented.However,
manythoughttheyweresortingallcontentfromthefeed,forinstanceaccordingtoatimeline,not
contenttheyhadmanuallyselected.Inotherwords,participantsunderstoodwhatthevisualization
featuresweresupposedtodobutmissedthemainunderlyingideathatthepresentedcontenthad
previouslybeenhandpickedbytheuser.

Thethirdstorytab,tasks,wasthemostproblematic.Themainfunctionofthistabwastocreate
andcommunicate taskswithcolleagues.Thus, this tab introducedanewwayof thinking in the
prototype.Untilnow,participantshadmainlyfocusedonindividualtasks,butinthistab,themain
featurehadtodowithworkdistributionandcommunication.Participantsstruggledwithvarying
issues,rangingfromnotunderstandingtheoverallfunctionofthefeature,todetailssuchaswho
sends/receivestasksorwhattasksconsistof.Thetabalsoprovokedfrustrationsincenewsroomshave
establishedsystemsforcommunicatingtasks.

Some issues related to participants’ more general expectations about journalistic work also
provokeddiscussion.Sixparticipantshadanegativeimpressionofthefeaturetoevaluatecontentin
theselectedtab.Discussionsfocused,forexample,onwhetherparticipantsevaluatedtrustworthiness
ofcontentorofthesocialmediasource,andthatevaluatinginformationwouldrequiretoomuch
time.However,participantssawthatifsuchissuescouldbesortedout,anevaluationfunctionwould
beausefultoolfeature.

USABILITy TeST 2 – A CLoSe-To woRKING PRoToTyPe

Thesecondusabilitytestwascarriedoutnine-tenmonthsafterthefirstone.Thesecondprototype
iterationwasaclose-toworkingprototypewithareactiveinterfacethatrespondstouserinputand
makesuseoflivedata.Thisentailsthattheuserswouldbeabletocreatenewstoriesandmonitor,add
andmodifycontent.ThelistofsourcesthatworkedwithlivedataincludedTwitterandRSSfeeds.
Aesthetically,theprototypekeepsthegeneraltwo-columnlayoutfromthewireframeprototypebut
addedanewcolorschemeandstylingofthecomponents(seeFigure3).

Themaineffortwhendevelopingthesecondprototypewastogetthenecessaryinfrastructurein
place(i.e.dataanduserhandling)andtotransformstaticwireframesintoprogrammedandinteractive
userinterfaces.Basedontheresultsfromthefirstusabilitytest,centralprototypechangesincluded
removingthestory/tasktabandrenamingthestory/selectedtabtostory/saved.Inthisprototype,
saveditemsinthefeedweremarkedwitharedopaqueoverlayandacheckmark.

Sample and Method
Themainaimof thetestwasto identifyusabilityproblemswithinspecificprototypefeatures in
moredetail.Anadditionalaimwastolookatprototypedevelopmentfromthefirstprototype.Thus,
participantsneededtohaveanunderstandingofthefirstversion,andallparticipantsfromthefirst
roundwerecontacted.Outofthe17possibleparticipants,15chosetoparticipate(9females,60%;age
insample28–61,M=40).Dropoutswereduetorelocationandsickleave.Participantdemographic
informationhadnotchangedsincethefirsttest.

Datawascollected ina laboratoryanda similardesignas in theprevious testwasused.A
laboratorywasdeemedas themostsuitablesettingsincetheprototypestilldidnothaveenough
functionalitytobetestedinanewsroom.Tworesearchersparticipatedduringeachtest.Atestsession
consistedofthreeparts.Firstly,thestructureofthestudyandparticipantrightswereintroduced,and
possiblealterationstodemographicinformationwerecollected.Theparticipantswereaskedhow
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muchtheyrememberedfromthefirstprototypeandthengivenabriefintroductiontothestructure
ofthecurrentversion,toensurethatallparticipantshadthesameinformation.

Secondly,eachparticipantwasseatedinfrontofacomputerscreenandaskedtocompletetasksin
apredefinedorder(36tasksintotal).Asthesecondprototypehadmorefunctionalityandresponded
bettertouserinput,thetwoteststeptypesimplementedintheprevioustest(“meaning”and“click”
categories)werefurtherrefined.Twocategorieswereaddedtocollectmoredataonhowparticipants
understoodthecollectedcontentandwhatfeatureswereintendedfor.Participantsthusrespondedto
fourtypesofquestions/tasks:

1. Meaning category:questionsphrasedas“whatdoyouthinkisthemeaningofx?”
2. Click category:specificprototypetaskstocarryout.
3. Source category:questionsconcerningwherethepresentedinformationoriginatesfrom.
4. Function category:questionsconcerningwhetherthetestparticipantunderstoodafeature.

Inthistest,aretrospectivethinkaloudprocedurewasimplemented,soasnottodisturbtask
completion5.Researchersobserved the task completion andgradedparticipantperformance in a
similarfashionasinTest1:“pass”(noproblems),“struggle”(someproblems,butcompletedthe
task)or“fail”(didnotcompletethetask).Thecriteriaforreachingeachlevelhadbeendefinedprior
todatacollectionandtestedinapilotstudy.

Forthetest,asimulationofareal-lifeemergency,afireattheregionalairport,wasdeveloped.
Thisconsistedofapremadedatasetofsocialmediacontent6thatwasplayedbackduringthetest
sessions – each piece of content appearing at specific time intervals. However, as a simulation
carriedoutinalaboratorysettingcannotreflectallaspectsofarealemergencyinarealisticway,
thesimulationformedabackdropduringtestcompletionandwasnotacentralfactorforreaching
thetestaims.Thus,participantswerenotdependentonfollowingeachupdateorcreatingathorough
understandingoftheunfoldingemergency.Instead,usabilitytaskswerecarefullyplannedsothat
theycouldbecarriedoutindependentlyofhowfartheemergencyscenariohaddeveloped.Therole

Figure 3. The close-to working prototype with a reactive interface used in Test 2. The story/feed tab, including social media updates 
from a fake emergency scenario, a fire at the local airport, is shown in the figure.
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oftheemergencyscenarioinrelationtotaskcompletionwasexplainedtotheparticipantsindetail
beforethetest.

Thirdly,astructuredinterviewwasconductedwiththeparticipantswiththeaimofpinpointing
positiveandnegativefeedbackandtogetanoverallimpressionoftheprototype.Aftertheinterview,
eachparticipant filledout theAttrakDiff2questionnaire.Allsubscales (pragmaticqualitiesPQ;
hedonicquality-stimulationHQ-S;hedonicquality identityHQ-I; andattractiveness,ATT)were
includedinthistest.HQ-Irepresentshowmuchtheuseridentifieswithaproduct,whileATTisabout
howgoodtheproductlooks.PQandHQ-SareexplainedinthesectionaboutTest1.

Main Results
Thefirstgeneralimpressionwasthatthisprototypewaseasytoapproachandfeltmorelogicalthan
thepreviousone.Participantssawthesocialmediacontentfeedoverviewaswellasthevisualization
optionstheprototypeprovides(e.g.timeline,location)asveryuseful.Severalparticipantshighlighted
thatthisprototypeseemedtorequirelessinitiallearningthanisusuallythecasewithnewsystems.

Elevenparticipantssawthattheprototypewouldbeausefuladditiontotheirjournalistictoolkit.
Approximatelyhalfofthosesawthistoolasusefulspecificallyduringemergency-relatedassignments,
whiletherestdiscussedhowitcouldbeappliedtodailyworktasks.TheAttrakDiffshowedthatthe
samplewasquitepleasedwiththisprototypeversionandsawitaswell-functioning,butthatthereis
stillroomforimprovement(Figure2).

Inthistest,participantscompleted36tasks.Eightparticipantspassed32taskswithoutastruggle,
and12passed26ofthetasks.Sixtasksdidnotcausesignificantconfusionforanyoneinthesample.
Noneofthetaskscausedconfusioninallparticipants.

Thetaskswheremostparticipantsstruggled/failedwereaboutdetailedfeaturesrelatedtoadvanced
searchorvisualizationfunctions.Suchfeaturesincluded,forexample,addingcontentfromawebpage
linkorsearchingforcontentwithacombinationofseveralhashtags.Theseresultswerealsoreflected
ininterviews,whereparticipantsgenerallydescribeddifficultieswithmoredetailedfeatures,while
theoveralltoollogicandthemainfeaturesworkedwell.Mentioneddifficultiesincludedkeeping
trackoftheoptions,pop-upwindows,andfeaturesthatrequiremanualinputoralotoffocuson
contentinterpretation.

Forexample,theoptiontoaddanevaluationtosavedcontentcausedproblems,asevaluating
contenttrustworthinesswhensavingrequiredtoomanyinterfaceclicks.Also,theevaluationscalewas
seenastoodetailed.Journalisticwork,especiallyduringemergencyassignments,wouldnotallow
forsuchtime-consumingactivities.Thelocationfeature,visualizingsavedcontentonamap,made
participantsunsureaboutwherethelocationinformationcamefrom.Inbothfeatures,participants
alsowantedmoreclearlyvisibleinformationaboutevaluation/locationdatasourcesandtimestamps
orsimilarfactsaboutcontenthistory.

Roughlytwothirdsofthesamplestruggledwithnoticingorfollowingwhichpiecesofcontent
inthestory/feedtabtheyhadsavedtotheongoingstory/savedtab.Someparticipantsthoughtthey
haddeletedratherthansavedthechosencontent,whileotherslosttrackofwhichcontenttheywere
abouttosave.Observationsshowedthattheseproblemswerecausedbyunclearvisualizationsof
selectedcontentandinconsistenciesinthenavigationalschemesbetweenthefeedandsavedtabs.

Toconclude,themainneedsforimprovementinthesecondusabilitytestfocusedondetailed
usabilityissues,ratherthanmainprototypefunctionality.Thus,thegoalsofthetooldevelopment
processbetweentestshadbeenreached.However,severalareaswerestillinneedofimprovement,
mainlyfine-tuningfeaturesrelatedtonavigationalschemes,manualinput(e.g.addinginformation
ormovingcontentaround)orvisualizationsofsavedcontent(e.g.howcontentlocationorevaluation
waspresented).
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CoNCLUSIoN

Thedataficationaspectofsocialmediaecosystemscreatesopportunitiesforactorstocollectuser-
generatedcontentanduseitforvaryingpurposes(vanDijk&Poell,2013;Pirolli&Russell,2011).
Thus,emergencycommunicatorscanbenefitfromimplementinginformationgatheringsystemsthat
supportthemwithhandlingthevastamountsofsocialmediadata.However,inhigh-stresssituations,
itiscrucialthatsuchsystemsworkwellanddonotbecomeanobstacleforusers(Stieglitzetal.,
2018).Thisstudycontributestothefieldbyintroducinganewtoolintendedforprofessionalsocial
media information gathering during emergencies. Moreover, the study identifies factors that are
especiallyimportantforpromotingauser-friendlydesignandillustrateshowthesefactorscanbe
investigatedinalaboratorysetting.

Inthestudy,twousabilitytestsoftoolprototypeswereconductedinalaboratorysettingwithone
intendedusergroup,newsjournalists.Throughoutthetests,tworesearchquestionsguidedtheprocess.
Thefirstquestionwasstatedas“Howshouldasocialmediainformationgatheringtoolbedesignedto
correspondtonewsjournalists’mentalmodelsabouthowtocarryoutinformationgatheringtasksin
general,andduringemergenciesinparticular?”.Journalistsworkonadailybasiswithnewsgathering
tasksthatincludemonitoringsocialmediaandthewebtofindnewsworthycontentandtocheckthe
trustworthinessofpotentiallyimportantinformation(Silverman,2014).Inanemergency,journalists
carryoutsimilartasks,butwithanincreasedworkpaceandmoresocialmediainformationtoevaluate
(Brandtzægetal.,2016;Schifferesetal.,2014).Thestudyresultsshowedthattoreflectjournalists’
expectations,atoolshouldgathersocialmediacontentacrossplatformsintoonesingleworkspace
tosavevaluabletimeandallowforalargedegreeofuserchoiceswhen,forexample,searchingfor
content.Mosttestparticipantssawthetoolprototypeasusefulfortheirdailyaswellasemergency
work,oncetheproblemsidentifiedinthestudyaresortedout.

Oneproblematicfeature,inrelationtoparticipants’mentalmodelsofhowsystemscouldbe
usedinemergencywork,wastomanuallyselectandsaveinterestingposts.Amajoritystruggledwith
understandingtheactionto“move”postsfromtheongoingstory/feedtothesavedtab,asthisfeature
didnotfitwellwiththeirexistinginformationgatheringworkflow.Thus,creatinganunderstanding
oftheusergroups’workflowinanemergency,bymappinguserneedsorusageofexistingsystems,
arecrucialstrategiesforidentifyingwherespecificfeaturesshouldbeplacedinthesystem(ISO
9241,2010;Wallach&Scholz,2012).

Furthermore,whenincludingafeaturewithadifferentworklogic,suchasthetaskfeaturein
Prototype1thatswitcheduseractionsfrominformationgatheringtodistributing/communicatingwork
assignments,additionalusereffortandcognitivecapacityareneeded.Designersneedtocarefully
considerthenecessityofsuchfeatures.

Theevaluationfeatureofsavedcontentwasamuch-debatedfunctioninthetests.Userswanted
suchafunction,astheyareexpectedtomanuallyevaluategatheredinformation,buttheyalsosaw
challenges.Theusefulnessofascaleforevaluationislimitedduetoindividualdifferencesinscoring
behavior,andthecriteriafordifferentscoresshouldthereforebeclearlyunderstoodbyallusers.
Thereisaneedformoreresearchonbestpracticesforhowtoimplementdataverificationprocesses
intoinformationsupportsystems.

Thesecondresearchquestionfocusedonthecontextualrequirementsofanemergencyandwas
statedas“Howshouldasocialmediainformationgatheringtoolbedesignedtoenhanceemergency
situationawarenessfornewsjournalists?”.Inanemergency,thesocialmediacontentflowcanbe
overwhelming, especially when information from several platforms is channeled into one feed.
Emergencyworkalsosetsstricttimeconstraintsanddemandsrapidresponsesfromcrisismanagers
andmediaorganizations(Boinetal.,2005;Coombs,2015).Thestudytestsamplesreactednegatively
to thevast numberofpop-upwindowsandalternatives in theprototype, since thesemaycause
confusionandthusaffectallthreeSAlevels(perception,comprehension,andprojection)negatively,
andsincethesefeaturesrequiremanualuserinput.Ontheotherhand,userswantedmoreinformation,
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forinstanceaboutcontentlocationtimestampsandhistory.Therefore,thenumberofvisualfeatures
inanemergencysystem,aswellasthemanualworkeffortrequiredbyeachincludedtask,shouldbe
carefullybalancedandkepttoaminimumwherepossible(Backholmetal.,2017;Endsley,2009).

Thiswasperhapsmostemphasizedinrelationtotheevaluationfeatureofsavedcontent.Ina
stressfulsituation,thetaskofevaluatingtheimportanceandtrustworthinessofspecificpostscan
requireconsiderablecognitiveattentionandtaketoomuchtime.Studyparticipantssawproblems
witheffortusedtocomprehendeachpieceofinformationandtoprojectwhattheevaluationdecision
meansforthecomingwork(Endsley&Jones,2004).Tosimplifythis,anotherwayofevaluating
contentwouldbetobaseitonsourcesonly,ratherthanonspecificposts(e.g.“whatdomytrusted
sourcessayintheirpostsaboutaspecifictopic?”).

Usersalsosawthatfeaturessupportingteamwork,suchasacommunicationoptionorlogsof
previousactionstakenbyotherusersinthesystem(Salmonetal.,2008)wouldbehelpfulfortheir
workflowandSA, if factorsdisturbing theusability in thecurrentprototypecouldbe improved.
ParticipantswantedadditionalfeaturesrelatedtoSAperceptionandcomprehension(Endsley&Jones,
2004),suchasaclearlyvisiblelogofotherusers’actions,indicatingwhohasdonewhat,andwhen.
Thus,consistentnavigationalschemesandeasilyunderstandableiconsthatclarifyandvisualizewhat
isgoingonarecentralinatoolintendedforworkinhigh-stresssituations.

Somegeneralchallengesrelatedtoresearchonandimplementationofsocialmediainformation
handlingsystemsareworthhighlighting.TopromoteemergencySAandefficienttoolusage,users
andorganizationsneedabasicunderstandingofwhathappensbothinsidethetoolandinsocialmedia
ingeneral.Thefirstpartisabouthavinganinsightintohowthetoolgatheringalgorithmswork,and
howtheycanbemanipulatedbytheuser(e.g.“whathappensinthetoolwhenIaskittoconductthis
search?”;Schwartzetal.,2015).Thesecondparthastodowiththenatureandlimitationsrelatedto
eachsocialmediaplatform.Forinstance,whousesit,howisinformationpostedontheplatform,or
whohasaccesstotheinformation.Forexample,somesocialmediaareprivateandonlyaccessible
tocertainpeople,whichmaymaketeamsharingofcontentproblematic.Furthermore,socialmedia
platformlimitationsandpreferenceschangeovertime,andcompaniessuchasFacebookareincreasing
regulationsregardinghowresearchersandthird-partyapplicationscanaccesstheirdata.

Inordertoachievegoodusabilityanduserunderstandingofatoolthatallowsforseveralpossible
usermodes,clearlyspecificorganizationalandindividualuserstrategiesabouttheaimswiththe
systemareneeded.Forinstance,anorganizationalstrategyforthetooltestedinthisstudycould
statethat“weusestorymodetocreateasystematicoverviewabouthowourorganizationalresponse
totheemergencyisbeinghandledinsocialmedia,andinordertoidentifyhottopicsthatweneed
toreact to inourownsocialmediacommunication”.Thecontentofsuchstrategiesshouldvary
fromorganizationtoorganization,asorganizationshavevaryinggoalswithcollectingsocialmedia
information(Coombs,2015;Hughesetal.,2014;Ludwigetal.,2015).Theindividualuserstrategy,
then,ismoreabouthowtoapplyorganizationalguidelinestothepersonalworkflow.

Somelimitationsneedtobeconsideredwheninterpretingthestudyresults.Asthetoolprototype
wastestedexclusivelyonjournalists,thus,theinterpretabilityoftheresultsacrossusergroupsis
limited.Thetoolapplicabilityshouldbeinvestigatedinotherusergroupsaswell(ISO9241,2010),
andweintendtocarryoutadditionalusabilitytestswithothercrisiscommunicators.Furthermore,
testswereconductedinalabsetting,andshouldideallybecombinedwithtestsinreal-lifescenarios
andsettings(Schwartzetal.,2015).Furthertestsinofficesettingsareneeded,toinvestigatehow
thetoolisimplementedindividuallyandwithinteamwork,andwithexistingtoolsandsystems.And
finally, theresultsfromTest2shouldbeinterpretedinlightof thefact that thesamejournalists
participatedinbothtests.Inthesecondtest,journalistsnaturallyhadabasicunderstandingofthe
prototype,whichwouldnothavebeenthecaseifintroducinganewsample.Alllimitationsaredue
tothepracticalrestraintsandchoicesmadeduringthetestprocess.
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Toconcludethisdiscussion,oursuggestionsoffactorsthatshouldbecarefullyconsideredwhen
designingauser-friendlysocialmediainformationgatheringtoolforemergenciesincludetakingthe
followinggenerallevelsintoaccount:

1. Howshouldthissystemsupporttheintendedusergroups,andwhichfeaturesalreadyexistin
otherimplementedsystems?

2. Whichfeaturesaretheintendedusergroupsreadytotrustatooltohandle(e.g.information
gatheringprocedures),andwhichneedtoremainasmanualtasks(e.g.evaluatingcontentquality)?

3. Howshouldanyincludedfeaturesbalancebetweenautomatedtasksandmanualinput,inorder
tobestrespondtoworkflowrequirementsandwithoutaffectingusercognitiveattentionand
overallemergencySAnegatively?

4. Whichconstraintsaresetbythesituationswherethetoolwillbeused(systemandcontextual
requirementsinemergenciescomparedtodailywork)?

5. Whichconstraintsaresetbythesocialmediaplatformsorotherchannelsthatcontentforthe
toolistakenfrom?
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Anemergencyislimitedtoaspecificareaandtimeperiod,andrequiresextraordinaryresponseactions
(Boinetal.,2005;WorldHealthOrganization,n.d.).

2 Theprototypeconcepts“monitor”and“story”arealsorelevantforothergroupsofcrisiscommunicators.
Forsuchorganizations,thestoryconceptshouldbeunderstoodasaspacewhereyouareworkingwith
gatheringinformationfromanidentifiedongoingemergency.

3 Conceptualframeworks,asdescribedinthetranscendentalrealismapproach(Miles,Huberman,&Saldana,
2014)wereusedtoanalyzedata.

4 Duetomissingdata,theAttrakDiffresultsfromtwoparticipantswerenotincludedintheanalysis.
5 For instance,VanDenHaak,DeJong,andSchellens(2003)haveshownthatconcurrent thinkaloud

proceduresmayaffectcompletionofcomplextasksnegatively.Furthermore,participants’biometricdata
(skinconductance,facialresponses,andeyetracking)wasalsocollectedduringthetest,andconcurrent
think aloud procedures may affect biometric data quality. Detailed results regarding biometric data
arebeyondthescopeofthisstudy,andhavebeenreportedindetailelsewhere(Lindholm,Högväg,&
Backholm,2018).

6 Thecontentconsistedofwrittenandpicturecontent,postedbyfakeeyewitnesses,thepublic,authorities,
andmediaorganizations:“Somethingishappeningherebutwhat?@[Regional]Airport(fakeInstagram
updatebycitizenatairport,illustratedwithpictureofblacksmokeatairportrunway).Contentwascreated
bytheauthorsandtestedinapilotstudy;intotal88posts,31Facebook,52Twitter,and5Instagram
updates.
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APPeNdIX 1

Short article summary:Thearticleinvestigateshowtopromotesituationawarenessinemergencies
throughthehelpofatechnicalinnovation.Thestudyintroducesatoolthatwillsupportjournalists
andcrisismanagerswithgatheringinformationonsocialmedia.Twolaboratoryusabilitytestswere
conducted to identify if theuser’smentalmodels fit theproductdesign.Results show that such
a systemneeds togather information fromseveral socialmediachannelsandallow forvarying,
personalizedmodes.Usersunderstoodmaintoolconcepts,butsomefeatures,suchassavingcontent
or manually evaluating information quality, were too time consuming. The study contributes to
thefieldbyidentifyingfactorsimportantforpromotingauser-friendlydesigninemergencies.For
instance,toavoidaffectingusercognitiveattention,thedesignneedstocarefullybalancebetween
automatedtasksandmanualinput.
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