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ABSTRACT

Thisarticledescribesthedesignanddevelopmentofanonlineimmersivelearningenvironmentfocused
onenhancingthegeneralpublic’sawarenessof,andpreparationfor,crisissituations.Thisresearch
hassoughttoanswerthequestion“Isitpossibletodevelopatimelinebasedimmersiveandengaging
trainingenvironmentformassself-studyeducationincrisispreparedness?”Thesystemdevelopedis
basedonthePandora+trainingenvironmentandintegratesoriginalcollaborativeEuropeanresearch
workcarriedoutoneLearningandCrisisManagementoverthelasttenyears.Theresearchreported
herenotonlydescribesthedesignofthePandora+trainingenvironmentbutalsotheoutputsfrom
apilottrialinLisbonrunbythePOP-ALERTEUFP7project.Whereappropriate,theresultswere
alsocomparedtothosefromalargeEUsurveyoncrisispreparednessandattitudes,alsoundertaken
withinPOP-ALERT.Theresultsofthisarticlehaveresultedinanoriginalandinnovativesystemthat
hassignificantpotentialtotransformtheeducationofthepublicindisasterpreparedness.
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INTRODUCTION

For the past ten years the lead authors have been involved in a research agenda encompassing
the provision of, and support for, training for all stakeholders involved in crisis management.
Predominantly,ourwishistomakewell-formedandeasilyaccessibletrainingmaterialsavailableat
relativelylowcost,toimprovethequalityofpublicandprofessionalresponseincrisissituations.To
enablethiswork,theauthorshavebeeninvolvedinanumberofpubliclyfundedresearchprojects
relatedtothisresearchagenda,andthispaperbringstogetheroutputsfromthreeofthoseprojectsin
thedesignanddevelopmentofanonlinevehicleandtrainingmaterialstohelpdeveloppopulation
awareness.Chronologically,thethreeprojectsare,thePandoraproject,thedCCDFLITEproject,both
ofwhicharedescribedlaterinthepaper,andfinallythePOP-ALERTproject,whichisthemainfocus
ofthisworkandisabouttocomplete.POP-ALERTisanEUFP7projectinvolvingelevenpartners
fromsevencountriesacrossEurope.Itsfocusisthepreparationofsocietiesandpopulationstocope
withcrisesanddisastersinarapid,effectiveandefficientway.ThePOP-ALERTteamhasundertaken
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athoroughreviewoftheliteratureonapproaches,populationbehaviours(includingwillingnessto
prepare),firstreactionstrategies,awarenessofrisketc.Thefocusofthisworkisnotonlyonlocal
populationsbutalsovulnerablegroups,suchastourists,expatriates,theelderlyandrefugees,and
theeffectivenessoftheuseofmessages,audiblealarms,pictogramsetc.onthesepopulationgroups.
ThePOP-ALERTprojecthasgeneratedaframeworkencompassingavarietyoftoolsandtechniques
toenhancepopulationawareness, realisedasanonlinedashboard,andconcludedwith localand
distributedfieldstudiestotesttheeffectivenessofthisframework.

TosupportthefieldstudiesinPOP-ALERT,theauthorsutilisedabespokeversionofPandora+
(1Baconetal.,2015),whichistheenhanceddevelopmentofaproductcalledPandora(Baconetal.,
2012;MacKinnonetal.,2013),oneofthekeyoutputsfromanEUFP7project,whichranbetween
Jan2010andMarch2012.Pandora+isanimmersive,richmultimedia,trainingenvironmentinitially
designedtoproviderealistictrainingforstrategiclevelcrisismanagers,who,intheeventofacrisis,
needtoworktogethertocomeupwithaplanofactionandtakedecisionsasthecrisissituation
unfolds.ThePandora+systemisnothoweverspecific tocrisismanagement, it isasophisticated
environmentintowhichawidevarietyofscenariosfromanydomaincanbeuploadedandexecuted.
Ithasaneventnetworkapproach,whichpresentstraineeswithaseriesofeventsthatoccurwithin
aspecifiedtimelineandrequiresthemtomakedecisionsaboutwhattodoatspecificpointsonthat
timeline.Thetimelinethenhasthecapacitytobranchthescenariodependingontheanswerprovided
bythetrainee(s).Anexampleofadifferentdomaincouldbeatrainee’sanalysisoftheriseandfall
ofthestockmarketinrelationtospecificevents,andmakingdecisionsaboutstocksandsharesto
purchase/selletc.

ThePandora+environmentwasutilisedinafieldstudyinPOP-ALERTthatwasusedtotrain
membersofthegeneralpublicinLisboninFebruary2016.Thescenariofocusedonanearthquake
asanexampleofanaturaldisaster.OnepurposeofthetrialwastotesttheuseofPandora+andthe
POP-ALERTdashboardonasmallsampleofthepopulationasapilot,beforerunningitasaself-study
massiveopenonlinecourse(MOOC)(2Baconetal.,2015),withmembersofthegeneralpublicableto
registerandfollowthetrainingcourseatatimesuitabletothemandforadurationoftheirchoosing.

Inmakingtheshiftfromtrainingprofessionalcrisismanagers,toaMOOCusedbythepublic,
changestothePandora+environmentwererequired,andthisincludedtakingonboardthebehaviours
andapproachestotrainingbythegeneralpopulation,whenengagedwithself-study.Thesechanges
camefromlessonslearnedfromtherecentdeliveryofaMOOConEntrepreneurshipandInnovation,in
whichsomeoftheauthorswereinvolved,aspartofanErasmus,Life-longlearningprogrammeproject,
calleddCCDFLITE-distributedConcurrentDesignFrameworkforeLearninginITEntrepreneurship
(FLITEforshort),whichranfrom1stOct2010to30thSeptember2015(2Baconetal.,2015).

Combiningtheoutputsofthesethreeprojectsprovidesauniqueandinnovativesystemthataims
toanswertheresearchquestion“isitpossibletodevelopatimelinebasedimmersiveandengaging
trainingenvironmentformassself-studyeducationincrisispreparedness?”.

Therestofthispaperisstructuredasfollows:itfirstofalldiscussessomeofthekeyissuesin
attitudesandtrainingofthegeneralpopulationincrisisresponseandtheneedtotakeintoaccount
behaviours,attitudes,willingnesstoprepareetc.Itthendiscussesthefactorstotakeintoaccount
fromtheeducationalperspectiveandtheresearcharoundonlineeducationandMOOCs.Finally,
itfocusesonthedesignanddevelopmentofadistributedversionofPandora+requiredtotrainthe
generalpopulationincrisispreparedness,reportsontheresultsfromtheLisbonpilot,andthendraws
someconclusionsandoutlinesfuturework.
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POPULATION PREPAREDNESS: ATTITUDES AND BEHAVIOURS

Whenacrisisoccurs,andapopulationisalerted,peoplegothroughseveralstagesintheircognitive
thoughtprocesseswhicharereasonablyconsistentacrossthepopulationregardlessofwhetherthere
is an immediate threat or not. The sequence of thought is typically as follows: receive, believe,
personalise,respondandconfirm(Paton2006;Mileti&Peek2000;Perryetal.1982)andthese
canoccurquickly foran immediate threatorovera longerperiodof time ifacrisis situation is
unfolding.Intermsofpersonalisation,peopleaskthemselveswhatitmeansforthem,andthatisthe
keyquestionpeoplewillseekanswerstoduringacrisisinordertoassesstheirpersonalriskgoing
forward.Researchhasshownthatthegreatertherelevancetooneself,thegreatertheperceptionof
risk(Dow&Cutter,1998;2000).

Therearehowevermanyfactorswhichinfluenceaperson’sdecisionwhetherornottoprepare
forapossiblecrisis,andtheirbehaviourduringacrisis.Keyfindingsaresummarisedbelow:

• Themannerinwhichinformationonadisasterorcrisisispresentediskeytopeople’sreaction,
forexamplehowcertaininformationis,severity,immediacy,proximity,natureoftheevent,or
certaintyofapotentialevent(Seydlitzetal.,1994).Itseemsthatpeopletendtooverestimate
riskforrareeventsandunderestimateriskforseeminglyfrequentevents.People’sbeliefsabout
ahazardcanbeamixoffactualknowledge,misinformation,myths,hypothesis,beliefsabout
humanbeings,trustinauthoritiesetc.

• Womenaremorelikelytopreparebecausetheyhaveahigherperceptionofrisk(Fothergill,1996
citedinPaton,2006),however,thisisaffectedbyculturalissues,decision-makingculturesof
thefamily,etc.MenaremorelikelytotuneintoTVandradio,whereaswomenaremorelikely
tousesocialnetworksandcallpeople(Bagrowetal.,2011).

• MostpeoplehaveasignificantexpectationthatlocalauthoritiesandcentralGovernmentwill
preparefor,detectandmanagedisasters,andtheirrecovery.Theyexpectclearcommunication,
andfortheauthoritiestolookafterthemintheeventofadisaster.

• Confidentpeople,orpeoplewithhighself-efficacy,tendtobelievethatathreatwillnotaffect
them,andtheytendtothinkpositivelyaboutathreat.Theyarealsolesslikelytopreparefor
disasters.Theirbeliefintheirowncopingstrategiesmaymitigatetheirsenseofrisktodaily
routineandproperty.

• Whethersomeoneisresidentinanareawheretheyperceivethatadisastermightoccur.
• Peoplewhohavemoreexperiencesofdisastersareinclinedtohaveanoptimisticviewabout

theircapacitytosurvivebutarealsomorelikelytoadapttheirbehaviour.
• Thecostandinconvenienceofpreparationisafactorinpeoples’decisiontoprepare.

Therearehowevermanyvulnerablegroupsatatimeofdisaster,andithasbeenshownthatthe
lesscontroladisadvantagedpersonhas,thelesslikelytheyaretoprepare(Legates&Bidel,1999).
Vulnerable/disadvantagedgroupscanbesummarisedasfollows:

• Transientpopulationssuchastourists,travellers,migrantworkers,clandestinecommunitiesand
overseasstudents.Ingeneral,theyareconsideredatadisadvantageduringdisasters(Quarantelli,
1994)astheyarenotintegratedintolocalcommunities.Thisdisadvantagemaybewhytransient
peopleareamongsttheearliesttoevacuatewhendisasterbecomesaprospectbutarelesslikely
tobepreparedortohavetakenprecautionaryaction.Theyarealsotheleastlikelytoseekhelp
fromauthorities(Lindell&Perry,2004).

• AlistofvulnerablegroupsfromtheVulnerablePopulationsOutreachModelbasedonEnglish-
speakingnations(Klaimanetal.,2010)wasdevelopedtoidentifypeopleatriskduringdisasters.
These include: non-English speakers, visually impaired, hearing impaired, isolation due to
economiccircumstances,isolationduetomedicalcircumstances,lowlevelsofliteracy,homeless,
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prisoners,belowthepovertylevel,peoplewhodependonserviceanimals,children,olderand
frailadultsandunemployedpeople.

• Minoritygroups(gender,religion,ethnic,disability,sexuality,income)areoftenmorevulnerable
foravarietyofreasonse.g.differencesintermsofresources,inappropriatenessofgenerictraining
programmes,andtheyhavebeenfoundtobelesslikelytoevacuate(Perryetal.,1982),asthey
exhibithigherlevelsofscepticismaboutwarnings.Otherreasonswhyminoritycommunities
aremorevulnerableincludesocial,economic,cultureandlanguagebarriers,lowerperceived
personalrisk,distrustofmessages,lackofpreparationandprotectiveaction,andrelianceon
informalsourcesofinformation.

• Disasterspectatorsandvolunteerswhotraveltoadisastersiteforcuriosity,adventure,tohelp,
towitnessacontinuingdisaster,etc.Theseincludenewsmedia,peoplewantingtowitnessan
on-goingcrisise.g.stormchasers,peoplewantingtohelpbutnotknowinghow,etc.Peoplecan
putthemselvesinvulnerablesituationsintentionallyandunintentionally,andauthoritiesneed
mechanismstodealwiththefullrangeofthesepeople.

AspartofthePOP-ALERTprojectasurveywasconductedacrossEuropeofcitizen’sexperiences
ofdisasters,theirperceptionofthreatandrisk,theirexpectationsofauthoritiesandtheirattitudes
topreparation.Thesurveywasansweredby1612participantsandwasissuedin6languages,the
breakdownbeing:610English-languageparticipants,483French-languageparticipants,62Dutch-
languageparticipants,88Greek-languageparticipants,145German-languageparticipants,and224
Portuguese-languageparticipants.Thefullsurveyresultsarereportedelsewhere(Filippoupolitisetal.,
2015),howevergiventhefocushereisontrainingthepopulationinpreparedness,twokeyquestions
wereaskedaboutpeople’swillingnesstoprepareandtheresultswereasfollowsinTables1and2:

Forthosewhodidnotintendtoprepareorintendedtoprepare(firsttwoanswers)theywere
askedafollowupquestion.Notethattheycouldtickmultipleanswersandtheaveragerespondent
ticked1.66answers:

Table 1. Initial Survey Question Results

Whichstatementbestrepresentsyourpreparednessforadisaster?

Idonotintendtoprepare 15.80%

Iintendtoprepare 42.96%

Ijuststartedpreparing 19.88%

Iamprepared 21.36%

Table 2. Follow-up Survey Question Results

Whyhaveyounotprepared?

Idon’tknowwhatIshoulddo 35.94%

Ididn’thavetime 16.80%

Itcoststoomuch 6.82%

Idon’tthinkitisimportant 9.03%

Idon’tthinkitispossible 11.37%

Emergencyserviceswillhelpme 13.90%

Other 6.13%
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So,thegoodnewsisthatifweassumethatthe15.85%ofthisgroupthatsaythattheydon’tthink
itisimportantoritcoststoomuchareunwillingtoprepare,wecanalsoreasonablyassumethatthe
otherresponsesareopentonegotiation.Thismayprovideameansofaddressingatleastsomeof
the15.8%ofthepopulationwhodonotintendtoprepare.However,pragmaticallywecantargetthe
42.96%ofthepopulationthatmaybewillingtopreparebutareclearlyunsurehoworareconcerned
overtimeforexample,andalsothe19.88%thathaveonlyjuststartedpreparing,whichprovidesa
significantproportionofthepopulationthatarepotentiallyopentotheprovisionoftraining.

Thefactthatonly21.36%oftherespondentsareactuallypreparedforacrisissituationgives
aclearindicationofthescaleoftheproblem,especiallywhenyouconsiderthattherespondentsto
thesurveywereinevitablythosewhohadagreaterlevelofinterestin,orawarenessof,theissues.
Whilstwemightseektomakeinroadsintothegroupwhodonotintendtopreparethroughpublic
informationprogrammesortargetedapproaches,therealityisthattheseareonlylikelytobecome
effectivewhenthemajorityofthepopulationisprepared,sofocusingonthosewhoarewillingto
prepareislikelytobemorebeneficialinthelongterm.

It is clear from the survey that informationonhow toprepare isnotperceived tobe easily
availabletothepopulationorisnotseenasapriority.However,regardlessofplanningandpreparation,
respondentscitedmanyreasonswhytheymaydelayevacuation,includingseekingfurtherclarification
fromofficialsources,caringforrelatives,evacuatingpets,andgatheringpersonalbelongings.So,
thedesignofanypreparationtrainingneedstotakeintoaccountissuesthatmightcausesuchdelays
andprovideinformationandsupportinresolvingtheseissues.However,itwasnotedintheGerman
surveythatthehighestpercentageofparticipantsthatwoulddelayevacuationareamongthosewhodo
notintendtoprepare,whichclearlycompoundstheproblem,andprovidesinformationforemergency
servicesratherthanthedesignofpreparationtraining.

Wecanalsodrawonahigherlevelofwillingnesstopreparewhentravellingabroad,oronpublic
transport,expressedinthesurvey,asevidencethatproperlytargetedanddesignedawarenessand
preparationtraininghasthepotentialtobeeffective.Infact,thesurveysuggeststhatmakingsuch
trainingreadilyandeasilyavailable,sanctionedandsupportedbylocalauthorityandemergency
services,couldhaveasignificantimpactonpublicawarenessandlevelsofpreparation.

ONLINE EDUCATION AND MOOCS

InEurope,theliteratureonthebenefitsoftrainingthepublicandthebenefitsoftrainingfirstresponders
issparseandsuggeststhatlearningmaynotresultinmoreprotectiveaction(Leonardetal.,2008).For
example,halfofthepeoplewhohadattendedtraininginonestudysaidtheyknewhowtheywouldbe
informediftherewasadisaster,howeverathirddidnotrecognisethealarmsignalafterthetraining
hadbeengiven.Lalo(2000)observedthatthereisnotnecessarilyadirectlinkbetweenpeople’s
actualbehaviourandwhattheylearned,andofcourselearningfadesovertime.Heconcludesthat
effortsdesignedtopromote“socialunity”aresignificantinshapingresponsesbeforeanydisaster.
Thispredicatesregularandeasyaccesstotrainingforreinforcementoflearning.

Itishoweverclearfromourresearchthatthevastmajorityofthepopulationarewillingtoprepare
butasignificantproportiondonotknowhow.Therearemanywebsitesprovidingadviceondisaster
preparationandassociatedkitsforbothhumansandpets,howeverfromtherespondents’answersto
oursurveyquestions,itwouldappearmostarenotawareofthem,astheyareunclearhowtoprepare
andthesewouldhavebeenausefulresource.Interestingly,therehasbeenatleastoneattemptto
offerdisasterpreparationintheformofaMOOC,whichhasrunontheCourseraMOOCplatform
severaltimes,howeverMOOCsingeneraltendtohaveverypoorsuccessratessoitcouldbeargued
thattheymaynotbethebestapproach.However,theydoremainattractive,astheyhavetheability
toengagealargeaudienceandtraditionalapproachesmaynotbesufficientgiventhescaleofthe
trainingrequiredforthepopulationsidentified,ortheabilityofthosepopulationstolocatetraining.
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Fromourexperience,MOOCsdohavetheirchallenges,thepedagogyisimportantandmanytutors
approachonlineeducationinthesamewayastraditionalteaching,withtheendresultbeingapoorer
versionofaclassroom-basedapproachputonline.InaMOOC,theroleofateacherhastochangeto
becomemoreofafacilitatorthananinstructoras,giventhenumberofstudentsinvolved,personalised
tuitionbyaninstructorisimpossible.However,personalisationofthelearningenvironmentisof
coursepossible,andmoresothaninaclassroom-basedapproach.Inrecenttimestherehasbeen
amovemoretowardscMOOCs,whicharebasedonaconstructivist,student-centricapproachto
learning,whichsupportsstudentindependentlearningfacilitatedbyaninstructor.Irrespectiveofthe
approach,asnotedabove,MOOCssufferfromhighdropoutratesandthereareanumberofreasons
forthis,suchasastudent’sabilitytocopewithlesssupportfromtheinstructorinalessstructured
environmentwhichrequiresthemtobecomeamoreindependentlearner,managetheirownworkloads
andtimeetc.Researchsuggeststhatifastudentistobesuccessfulthenitiscrucialthattheyfeel
part of a learning community (Ellis 2001; Bernard 2000). However, many MOOC learners can
strugglewithaMOOConlinecommunityfeelingoverwhelmedbythevolumeofmaterial,choice
oflearningmaterialsavailable,thecomplexityoftheenvironments,thetoolsused,thenumberof
parallelconversationstakingplace,networksthatformanddisbandastimepasses,etc.(Kopetal.,
2011).Whilst thefacilitiesavailableondifferentMOOCplatformsdiffer, theyallhavea typical
commoncore,forexample,aplacewherelearnermaterialsarelocated,linkstoreadingmaterials,
videostowatch,discussionforafordebates,quizzesetc.However,bycomparison,playersengaged
inimmersiveonlinegamingenvironments,whicharealsoopentomassivenumbers,MMORPGs
(MassiveMulti-PlayerOnlineRole-PlayingGames),achievefarhigherlevelsofengagementand
return.Ingeneral,whilsttheremaybeshort-livedimmersivecomponentswithinaMOOC,theyare
generallynotfullyimmersive,engagingexperiences.So,ourapproachhereistocombinethebestof
bothworlds,i.e.toprovideanengagingandfullyimmersive,richmultimedia,trainingenvironment
asaMOOCplatform.

Whilsttheexperiencewillbedesignedtobeengaging,ourresearchalsoraisedtheissueofhow
wemeasuresuccesswithinaMOOC.Thetraditionalmeasureistogaugesuccessbytheteacher’s
expectations,whicharetraditionallythatallstudentswillcompletethecoursetotheendandsubmit
somefinalassessmentasproofofcompletion.However,whenweaskedthestudentsinourMOOC
theirintentionsatthestartofthecourse,closeto50%madeitcleartheyhadnointentionofcompleting
thecourse(andthoseweretheonessufficientlyengagedtoanswerthequestionnaire).Theymadea
decisionatthestartwhattheyexpectedtogetfromit,e.g.manywerelookingforsomespecificpiece
oflearningandjustplannedtodipingetthesnippetoflearningtheywanted.So,measuringsuccess
bycompletionisnotappropriateinMOOCsasonecouldclearlyarguethatifthestudentgotfrom
itwhattheywanted,thenthatshouldbecountedasasuccess.

So, in order to provide mass online disaster preparation education for the general public, a
decisionwastakentodevelopthePandora+environmentasadistributed,online,self-study,immersive
environmentthatcouldberunasaMOOCplatform.Thefollowingsectionprovidesdetailsofthe
designanddevelopmentofthedistributedonlineversionofPandora+.

PANDORA+ DESIGN AND DEVELOPMENT

ThissectionfocusesonthechangesthathavebeenrequiredtothePandora+trainingenvironmentto
beabletodelivertrainingtothegeneralpublicintheformofaMOOC.

AkeyfocusofthedesignofthePandora+environmentisthemanagementoftraineestress,as
researchhasshownaclearlinkbetweenstressandcognition(Salesetal.,1996).Stressreducesa
person’spsychologicalcapacity.Itcanreducetheirabilitytoundertakeprotectivebehavioursincluding
informationseekingandprocessingthatinformation(Vihalemmetal.,2012).Inshort,aperson’s
decision-makingabilitiesareaffectedbytheirlevelofstress,withthepotentialforsomeonetodevote
insufficient timetoconsideringalternativesolutionsandalso toconsider theminadisorganised
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manner,andtomakedecisionsbeforeconsideringallthepotentialinformation,etc.Forthisreason,
thePandora+environmentwasdesignedwithanumberofcontrolstosupportthetrainerinmanaging
thestressofeachtraineeinordertocreateasrealisticacrisisenvironmentaspossible.

Thetypeofcontrolsthetrainerhasinclude:

• Theabilitytodynamicallychangeascenarioduringatrainingsessiondependingonhoweach
traineeisresponding

• Theabilitytospeeduporslowdowntheexecutionofascenario
• Theabilitytoaddneweventstothescenariotocreatemorepressureonthetrainees,e.g.inform

themthatalorryhasjustcrashedinalocaltunnelanditscargohasnowpollutedthewater
supplyofthelocaltown

• Theabilitytoroleplayacharacterinthescenariotoallowthetrainertoexplorethethinkingof
traineegroupandthusallowawiderrangeofoutcomesfromthetrainingevent.

ThePandora+trainingenvironmenthassomeautomatedfeaturestohelpmanagethestressofthe
trainees,includinganinitialquestionnairetoassessbehaviouraltraitssuchasself-efficacy,personality
traits,stressandanxiety,leadershipstyleetc.,andothermeasuressuchasbiometricinputsandself-
reporting.Asaresult,thesystemcanautomaticallyaddeventsfromitsrule-basedenginetotryand
increaseordecreasethelevelofstressofoneormoretrainees.However,thisfeatureofthesystem
wasnotbeingusedinthepilottrialstobeginwithduetothepracticalityofcapturingbiometricdata,
andalsothenatureofscenariodevelopmentforindividualswithdifferentexperiencelevels.Priorto
thepilot,thesystemhadonlybeentestedoncrisismanagementprofessionals,notthegeneralpublic,
soitwasfeltthatmoretrialswererequired,postpilot,beforeattemptingtogeneratethestressofa
realisticcrisisscenariointhegeneralpublic,howeverthisisanimportantareaofresearchthatwill
berequiredinfuturetodelivermorerealisticcrisispreparationtraining.

BoththeoriginalPandoraandcurrentPandora+systemswereinitiallydesignedtobeusedonly
inanenvironmentwithatrainerpresent.Theywereboththereforedevelopedtorunoveralocal
areanetworkwiththeclientinstalledonthetraineecomputersandtheserverinstalledonthetrainer
computer (seeFigure1).However, this isnotpractical forusewith thegeneralpublic and soa
numberofchangestothePandora+trainingenvironment,toenableittobeusedasaMOOCplatform,
wererequired.Inordertoretaintherichmultimedia,immersivenatureoftheenvironment,itwas
stillrequiredtobefocusedaroundascenarioincorporatingawiderangeofmultimediaelements,
withasequenceoftime-driveneventsdemandingregulardecisions/inputfromthetrainees,butit
couldnolongerbedrivenbythepresenceofahumantrainer.Thesystemhadtobeofferedasaweb
servicesothatthetraineeenvironmentcouldberuninastandardwebbrowser(seeFigure2),rather
thanrequiringanyspecialistsoftwaretobeinstalledonthetraineemachine.Additionally,toreduce
requirementsontheuserstolearnanunfamiliarinterfaceinordertousethesystem,theinterface
wasdesignedtobesimilartotheinterfacedesignofMicrosoft®Office,beingpossiblythemost
familiarinterfaceworldwide.Sinceitwasnotpossibletopredictwhatdevicesuserswouldwishto
useforthetraining,aresponsivedesignapproachwasadoptedtoenabletheinterfacetobeviewedon
mobiledevicesifnecessarybutnotingthatthevolumeofinformationtoviewonamobileatanyone
timewouldbeparticularlychallenging.Atthepilot,laptopmachineswereusedforallparticipants.

Anothermajorchangetothedesignwastoparameterisethelanguageusedforalltheinterface
andhelp information.Thiswasnecessary toenhanceengagementwith thegeneralpublicacross
Europe.Obviously,theactualscenarioinformationuploaded,includingthemultimediaassets,e.g.
anewsvideoofadisasterreport,wassubtitledforthelocallanguageofdelivery.

Takingonboard the lessons learnedfromtheMOOC, the lengthof the trainingscenario is
significant.Manymorepeoplewill find time for fiveminutesof training than thirtyminutesof
training,howevermanymaywishtodomorethanfiveminutesandsobite-sizedchunksoftraining
areimportanttooffertothepublic,dividedupbytopicsofkeyinteresttothemsotheycanchoose
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theorderinwhichtheyengage.However,forthepilot,withacaptiveaudience,a35-minutescenario
wasutilised.

OneofthekeyfeaturesofthePandora+systemofnoteistherecordingfeature,whichlogsall
communicationanddecisionsmadebyagroupoftraineesforuseindebriefingsessionswiththetrainer
afteratrainingevent,eitherasagrouporanindividual.Whilstthereisnotrainerinthisdistributed
pilotversion,becausethepublicwereaskedtoworkthroughthescenariointhesameroombutat
theirownpacetherecordingtoolisstillavaluablefeature,inthatitgathereddataondecisionstaken
bythepublic.Whenusedforthelargetrialswiththepublic,itwillproviderichinformationabout
howpeoplemayperformintheeventofacrisis.Thisdatawillbegatheredandanalysedonanon-
goingbasistoenhancethetrainingmaterials.Combinedwiththedemographicdatacapturedwhen
usersregistertousethesystem,thiswillalsoprovidearichsourceofdatathatcanbeanalysednot
onlytoimprovethequalityofthetrainingmaterials,butalsotodetermineuserappetitefortraining,
preferencesfortypeandnatureofinformationandsupportforpreparation,andlevelsofknowledge
andpreparation.Potentially,thiscouldbearichsourceofdataforfuturecrisispreparationinitiatives
andmayofferavehiclefortrialsofsuchinitiatives.

RESULTS FROM LISBON TRIAL

Inthissectionwepresenttheresultsofareal-worldtrialweconductedinLisbon,PortugalinFeb
2016.ThegoalofthetrialwastoassesswhetherthePOP-ALERTdashboardcouldbebeneficialto

Figure 1. Trainer Interface: Showing Scenario Text Highlighted and Associated Timelines
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thewaypopulationsrespondtodisasters.ThePOP-ALERTdashboardisoneofthekeyoutputsof
theprojectandisdesignedtoprovidetoolsforthegeneralpopulationtoprepareforvariousdisasters
andcrisis,receivealerts,understandtheir localalertingsystem,receivenotificationsfromsocial
media,etc.Aseconddimensiontothedashboardistoprovidetoolsforpublicauthoritiestohelp
themworkbetterwiththegeneralpopulation,includingtipsonhowtocreateaninformativewebsite,
howtousesocialmediaforalertingandpreparedness,howtoplananawarenessraisingcampaign,
howtotrainthegeneralpopulation,etc.However,thefocusofthepilotwastotestitsusewiththe
generalpopulation.

Toachievethat,weusedthePandora+systemtomodelanearthquakescenariotakingplacein
Lisbon.Thetotalnumberofparticipantswas65andtheyweredividedintwogroups:acontrolgroup
composedof29participantsandanexperimentalgroupinvolving36participants.Bothgroupsused
thePandora+trainingenvironmentandwereaskedtoprovideresponsestoquestions,forexample
aboutactions theywould takeas thedisasterscenariounfolded.Thedifferencebetween the two
groupswastheirorderofexposuretothedashboard.Morespecifically,thecontrolgroupwasasked
tofirstusePandora+andgothroughtheemergencyscenariowithouthavingused,orknownabout,
theexistenceofthePOP-ALERTdashboard.Ontheotherhand,theexperimentalgroupfirstwent
throughatrainingsessionthataimedtointroducethemtothefeaturesandthefunctionalitiesofthe
POP-ALERTdashboard(Figure3).Afterthis,theparticipantsusedthePandora+systemtowork
throughtheearthquakescenarioandanswerthequestionsillustratedinthefollowingtables.Before
proceedingwiththeanalysisofthetrialdata,itisimportanttonotethattherecordingmechanism
describedabovecapturedtheresponsesoftheuserswhilealsoprovidingthemwithanimmersive
experienceinvolvinganevolvingdisastersituationrelatedtoanearthquake.Thisexperienceincluded
theuseofstreamingvideotoannouncetheemergencytothepublic,displayofsafetypictograms
thattheuserhadtoidentifyandawiderangeofquestionsonemergencyawareness,preparedness
andactionstheywouldtakeinresponsetotheunfoldingevents.

Figure 2. Trainee Interface: Modeled on MS® Office Look and Feel
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Someoftheanswerstothequestionsfrombothgroupsarediscussedbelow.Aswecanobserve
fromTable3, theexperimentalgrouphasgivenmoredetailedanswerswithrespect totheirfirst
reaction.Incontrastto13.79%ofthecontrolgroupwhostatedthatseeingthenewswouldmakethem
concerned,only2.78%oftheexperimentalgroupmemberssharedthisview.Althoughtheirmost
popularanswerwasthattheywouldkeepsafe,whichislackingdetail,thenextmostpopularanswer
wasthattheywouldprepareanER(emergencyresponse)kit.Thelatter,alongwithanswerssuchas
listeningtotheradioandbuyingfood,illustratethatusingthedashboardhashelpedtheparticipants
havingamoreappropriatefirstreactiontothenewsofanevolvingdisaster.

Table 3. Responses to question on “What was your first reaction to seeing the news regarding the earthquake?”

First reaction to seeing the news

Control Experimental

Keepsafe 10.34% 13.89%

Concerned 13.79% 2.78%

Checkonpeoplenearby 10.34% 2.78%

PrepareERkit 0.00% 8.33%

Shocked 3.45% 5.56%

Alarmed 3.45% 2.78%

ListentoTV/radio 0.00% 5.56%

Buyfood 0.00% 2.78%

Keepcalm 3.45% 0.00%

Offerhelp 0.00% 2.78%

Figure 3. The POP-ALERT Dashboard Home Page
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ThebeneficialeffectofhavingbeenintroducedtothedashboardisdepictedinTable4.Aswe
canconfirm,theexperimentalgroup’smostpopularanswerwasthattheywouldleavetheirpetsto
asafeplace,anactionthatcoincidesthesuggestedonefoundinthedashboard.Onthecontrary,the
vastmajorityofthecontrolgroupstatedthattheywouldkeeptheirpetswiththem,whichisnotthe
recommendedaction.Table5alsoillustratesthebenefitsofthedashboard,capturedviatheinteractive
interfaceofPandora+.Morespecifically,themajorityofthedashboardusersagainstatedtheywould
leavetheirpetsinasafeplaceandonly5.56%thattheywouldtakethemwiththem.

ThereislittledifferencebetweentheresultsinTable6.Overall,bothgroupshavegivensimilar
answers regarding their reactionwhen indoors.Thesamestands for thecaseofoutdoors.These
resultsindicatethatdeprivingtheuseroftheresourcesofthedashboarddidnothaveaneffecton

Table 4. Responses to question on “If you have a pet: What would you do with them during the earthquake?”

If you have a pet: What would you do with them during the earthquake?

Control Experimental

Keepwithme 51.72% 19.44%

Leaveinsafeplace 10.34% 33.33%

Putonaleash 0.00% 19.44%

Calmthemdown 3.45% 5.56%

Nothing 0.00% 5.56%

Setfree 6.90% 0.00%

Abandon 0.00% 2.78%

Table 5. Responses to question on “If you have a pet: What would you do with them after the earthquake?”

If you have a pet: What would you do with them after the earthquake?

Control Experimental

Checkonthem 10.34% 5.56%

Takewithme 10.34% 5.56%

Calmthemdown 3.45% 5.56%

Putonaleash 0.00% 2.78%

Leaveinsafeplace 10.34% 33.33%

Table 6. Responses to question on “If you are directly affected by the earthquake: What actions would you take when you are 
indoors?”

If you are directly affected by the earthquake: What actions would you take when you are indoors?

Control Experimental

Gounderfurniture/doorframe 51.72% 52.78%

Gotosafeplace 13.79% 16.67%

Crouch 6.90% 2.78%

Switchoffgas/electricity 3.45% 0.00%
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theiranswers.Inotherwords,participantshadhighlevelsofawarenesswithrespecttothesetwo
typesofemergencysituations.

Theresults,however,forthecasewheretheemergencyfindstheparticipantsinsideavehicleare
significantlydifferent.Themajorityofthecontrolgroup(27.59%)statedthattheywouldleavethecar,
anactionthatisnotrecommendedintheeventofanearthquake.Theanswersfromtheexperimental
groupalmostexcludetheoptionofleavingthecar(2.78%)andthemajoritypreferredtostayinthe
car(38.39%)whichindicatesthattheyhavebenefittedfromthePOP-ALERTdashboard.

TheanswersillustratedinTable9alsorevealthatusingthedashboardhasimprovedtheawareness
andpreparednessofparticipants.Thedifferenceintheresultsisnotparticularlysignificantwhen
lookingatthemostpopularanswers:water,cannedfood,flashlightandradioareitemspreferredby
bothgroups.However,ahighproportionoftheexperimentalgroup’smembershavealsoselected
theremainingitems,whilethecontrolgroupshavepracticallyignoredthem.Forexample,toiletries,
mobilephone,clothesandcashareexamplesofimportantitemsmostlyignoredbythecontrolgroup.

Finally,inthequestionregardingsourcesofinformationtheresultsshowninTable10aremostly
similarbetweenthetwogroups.BothgroupshaveidentifiedTVandradioasprimarysourcesof
information,whichisinaccordancewiththerecommendedcourseofaction.Weshouldnotethata
smallproportionofparticipantshavespecificallyidentifiedthedashboardandemergencyactioncards
includedthereinasasourceofinformation,whichisparticularlyencouragingsincetheexistence
ofthesesourceswasonlyrecentlyrevealedtotheusers.Finally,themajorityoftheexperimental
grouphavenotincludedemergencyservicesintheiranswers,whichisalsotherecommendedcourse
of action since thiswouldunnecessarily increase theworkloadof the respectivecall emergency
communicationcentresdealingwithurgentpost-disasterincidents.

Comparison with Preparedness Survey Results
ItisworthcomparingtheLisbontrialresultswithanon-lineemergencypreparednesssurveycirculated
amongEUcitizensinwhichover1600peopleacrosstheEUparticipated(Filippoupolitisetal,2015).

Table11illustratestheanswertoaquestionrelatedtoreasonsbehinddelayingtheevacuationin
anemergencysituation.Aswecanobserve,ahighnumberofparticipants(32.7%)statedthatthey
woulddelayevacuatinginordertocarefortheirpets.GoingbacktoTable4,wecanconfirmthat
themajorityofthecontrolgroup(51.72%)optedtotaketheirpetswiththemduringtheevolving
earthquakedisaster.Thisconfirmsthefactthattheanswerscomingfromsampleofpopulationused
inourfieldtrialisinaccordancewiththeresultscomingfromthebiggersamplethatparticipated
intheearliersurvey.

Anothercomparisonwecandrawbetweenthetwopopulationsamplesisrelatedtothesupplies
anditemstheyhaveallocatedforuseinthecaseofadisaster.Table12illustratestheresultsoftheEU
survey.Wecanobservethatthereisasimilaritybetweenthetwosamples,specificallywithrespect
tothemostpopularitems.Forexample,boththeparticipantsoftheEUsurveyandofthetrialhave
selectedwater,food,flashlightandradioasthemostpopularitemstoputintheiremergencykit.In
termsoftheleastpopularitems,thereareminorvariationsbetweenthetwogroups.However,items
suchasclothingandfireblanketsareamongtheleastpopularchoicesforboththeEUandtheLisbon

Table 7. Responses to question on “If you are directly affected by the earthquake: What actions would you take when you are 
outdoors?”

If you are directly affected by the earthquake: What actions would you take when you are outdoors?

Control Experimental

Gotoopenspace/awayfrombuildings 72.41% 58.33%

Seekfamily 0.00% 2.78%

Getinvehicle 0.00% 2.78%
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Table 8. Responses to question on “If you are directly affected by the earthquake: What actions would you take when you are 
in a vehicle?”

If you are directly affected by the earthquake: What actions would you take when you are in a vehicle?

Control Experimental

Stayinside 17.24% 38.89%

Stopcar 20.69% 27.78%

Drivetoopenarea 24.14% 27.78%

Leavecar 27.59% 2.78%

Table 9. Responses to question on “List the items you would expect to find in your emergency kit/bag”

List the items you would expect to find in your emergency kit/bag

Control Experimental

Water 51.72% 61.11%

Cannedfood 51.72% 55.56%

Flashlight 44.83% 47.22%

Radio 41.38% 47.22%

FirstAidKit 27.59% 44.44%

Batteries 31.03% 41.67%

Medicine 20.69% 41.67%

Knife 10.34% 27.78%

Blanket 10.34% 25.00%

Documents 0.00% 25.00%

MobilePhone 0.00% 22.22%

Cash 3.45% 19.44%

Clothes 3.45% 19.44%

Toiletries 0.00% 19.44%

Bandages 13.79% 0.00%

FireExtinguisher 6.90% 5.56%

Matches/Lighter 6.90% 2.78%

Charger 0.00% 2.78%
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Table 10. Responses to question on “If you are unsure of what actions should be taken, where would you find this 
information?”

If you are unsure of what actions should be taken, where would you find this information?

Control Experimental

Radio 41.38% 47.22%

Internet 24.14% 22.22%

TV 24.14% 25.00%

Civilprotection 24.14% 5.56%

Call112 3.45% 19.44%

Fireservice 10.34% 0.00%

Authorities 10.34% 2.78%

Police 3.45% 5.56%

Smartphone 17.24% 2.78%

SocialMedia 10.34% 2.78%

Firstresponders 10.34% 2.78%

EmergencyContacts 0.00% 5.56%

Discussingwithothers 3.45% 2.78%

POP-ALERTplatform 0.00% 2.78%

Don’tknow 0.00% 2.78%

EmergencyActioncards 0.00% 2.78%

Relatives 0.00% 2.78%

Table 11. Responses to the EU survey question on “Would you consider delaying evacuating in an emergency situation for any 
of the following reasons?”

Would you consider delaying evacuating in an emergency situation for any of the following reasons?

Evacuatemypet(s) 32.7%

Gathermypersonalbelongings 33.7%

Gainclarityintheunfoldingevent 48.6%

Waitfordirectionsfromemergencymanagementagencies 40.2%

Personalmobilityissues 5.9%

Careforrelative 45.7%

Iwouldnotdelayevacuating 17.3%

Iwouldnotevacuate 1.2%

Other 2.9%
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participants.Theseobservationsalsoreinforcethefactthatthecharacteristicsofourtrialssample
areinaccordancewiththoseobservedintheEUsurveyparticipants.

CONCLUSION

Theworkdescribedinthispaperisbasedonanumberofyearsofresearchbothintodistributed
eLearningandcrisismanagementandresponse,andasaresultoffersaresearch-informedpractical
contributiontotheexistingprovisionofservicesforpopulationawareness,trainingandpreparation.
Itstillremainsthecasethatmuchofthetrainingonofferincrisisresponseiseitherpaper-based,or
expensivefieldeventsorsimulations,primarilytargetedatfirstrespondersintheemergencyservices.
ThePandoraprojectsoughttoprovidearichmultimedia,immersivetrainingenvironmentforstrategic
crisismanagers(GoldCommanders)thatcouldofferrelativelylowcost,repeatableandself-configured
trainingevents.ThePandora+environmentoffersaproduction-levelsystemtoprovidesuchtraining
acrossawidevarietyofdomains,onacommercialbasis.Linkingthisintotheotherresearchwork
describedinthepaper,aunique,scalablemodelforthedesignoflearningmaterialstosupporttraining
incrisispreparationandresponsehasbeendemonstrated.ResearchworkoneLearning,particularly
focusedontheuseofMOOCs,highlightsanumberofissuesofrelevancetoofferingamassivelyopen
anddistributedtrainingcourseoncrisisresponseandpreparation.Inparticular,buildingabitesize
modelofdelivery,toreflectuserpreferenceforquickandshortengagement,acceptingusermodels
ofengagementwhenevertheywishandforaslongastheywish,andrewardingengagementrather
thancompletion.Intermsofeducatingthepopulation,particularencouragementcanbedrawnfrom
awillingnessexpressedbythepopulationtoprepare,butalackofknowledgeofhowto,orwhereto
findtheinformation,isholdingbackthepreparednessofcitizens.

Onthebasisofthisbackgroundresearch,thePandora+environmenthasbeenrevisedtooffer
supportforboththeexistingtrainer-ledexercisemodelforwhichitwasoriginallydesigned,andfor
awidelydistributed,webservicemodelallowingrelativelyrandomtrainee(membersofthepublic)
engagement.ThesetrialshaveprovidedvaluablefeedbackonboththePOP-ALERTdashboardand
useofthePandora+system,bothofwhichwereextremelypositive,andnowprovidesthegreenlight
toprovidetrainingoncrisismanagementtothegeneralpubliconalargescale,withthepotentialto
haveasignificantimpactonthepreparednessoftheEUpopulationforacrisis.Theauthorsbelieve
that,notonlyhavetheenhancementstothePandora+systemdemonstratedthecapacitytoprovide
adistributed,online,immersive,multimedia,engagingenvironmentdesignedformasseducationof
thepublictosupportthemindevelopingtheircrisispreparationandresponseskillsonthescaleof
aMOOC,butthattheresultsofthetrialsandthesurveyhavepotentialtoinformcurrentthinking
oncrisispreparednesseducationforthepopulation.FutureenhancementstoPandora+includethe
releaseofmoretrainingscenarios,furtherdevelopmentofthebehaviouralframeworktoautomate
thestressmanagementofatraineeintheabsenceofatrainer,andtoprovideintelligentagentsas
scenarioavatarstoaugmenttheimmersivecharacteristicsofascenario.
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Table 12. Responses to the EU survey question on “Which of the following supplies do you have in your home in case of a 
disaster?”

Which of the following supplies do you have in your home in case of a disaster?

Watercontainer 47.8%

Non-perishablefood 64.6%

Flashlight 81.1%

Batteryoperatedradio 32.4%

Batteries 74.3%

Firstaidkit 70.4%

Medication 71.2%

PhotocopiesofID 36.5%

Batteryoperatedmobilephone 54.2%

Mobilephonecharger 83.3%

Candles 79.1%

Whistle 31.1%

Matches/Lighter 84.7%

Fireblanket 21.7%

Protectiveclothing 36.7%

Noneoftheabove 1.7%

Other 2.9%
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