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ABSTRACT

Post-traumaticstressaffectsmillionsofpeopleworldwide.Appraisaltrainingisaninterventionthat
hasbeenusedtodecreasethenegativeeffectsofatraumaticevent.Intwostudies,theacceptance
andeffectsoftechnologyinsupportingappraisalwasstudied.Study1,adescriptivestudy,examined
theresponsetoandacceptanceofaworkshoponperspectivebroadeningwithtechnologicalsupport
amongsoldiersandfirefighters.Resultsrevealedthatbothgroupsevaluatedthetrainingasusefuland
feasible,andbothfavouredthefullversionofthetool.Study2investigatedtheeffectofthesupport
toolamongastudentsampleincomparisontothepaper-basedtraining.Participantsfollowedthe
trainingindividually.Comparisonsbetweenthetwogroupsrevealednosignificantdifferenceson
multipleoutcomemeasures.Behaviourobservedduringthetrainingsuggeststhatshortersessions
mightprovemoreeffective.Thefindingsindicateacceptanceofthetechnologysupportedtraining
butgivesnoindicationthattheeffectsofthetrainingareimprovedbytechnologicalsupport.

KEywoRdS
Behavior Change Support, Cognitive Appraisal, Computerized Training, Technology Acceptance, Trauma, 
Video Annotation

INTRodUCTIoN

Mostpeopleexperienceoneormore traumaticeventsduring their lifetime(Kessleretal.,1995;
Perkoniggetal..,2000).Exposuretotraumaticeventscanleadtothedevelopmentofpost-traumatic
stressdisorder(PTSD)andothermentalhealthproblems.PTSDisamentaldisorderthatcanoccurafter
experiencingtraumaticevents.PTSDsymptomsincluderepeatedintrusivememoriesordistressing
dreams,avoidingremindersoftheeventthatmightbringondistressingmemories,increasedarousal
andreactivesymptoms,andnegativecognitionsandemotions(AmericanPsychiatricAssociation,
2013).Furthermore,PTSDcan co-occurwithothermental healthproblems such asdepression,
suicide,orsubstanceabuse(Kilpatricketal.,2003;Morinaetal.,2013;Pietrzaketal.,2011).Along
withthegreatcostonapersonalorfamiliallevel,thisdiseaseisahighcosttosociety.
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PsychologicalinterventionscaneffectivelytreatPTSD(Bissonetal.,2013;Morinaetal.,2016).
Currentapproachestotreatmentincludebutarenotlimitedtoexposuretherapy,cognitivebehavioral
therapy, eye-movementdesensitizationand reprocessing, andpsychopharmacotherapy (Bissonet
al.,2013).However,theseoftenreachonlyalimitednumberofindividualswithPTSD,andatthis
point-afterthefact-theindividualhasalreadysufferedgreatly.Interventionsaimingatpreventing
PTSDbeforeexperiencingthetraumamaypreventsubjectivesufferingandreducesocietalcosts
relatedtoPTSD.

Apossibleapproachtoaddressingtheselimitationsisthroughprovidingindividualswiththe
cognitive tools, through appraisal training, before experiencing a traumatic event. Lazarus and
Folkman(1984)describedcopingasaperson’sthoughtsandbehaviorsthatmanagethedemandsof
asituationthatisappraisedasstressful.Changingthewayyoufeelbychangingthewayyouthinkis
apowerfulcopingstrategy.Thisthoughtprocessisreferredtoasreinterpretationorreappraisaland
isaformofemotionregulation(John&Gross,2004).

Bodenet al.’s (2013) studyamongmilitaryveteransbeing treated forPTSDshoweduseof
cognitivereappraisaltobeassociatedwithlowersymptomseverityforPTSD.Similarconclusions
havebeendrawnfromanearlierstudywithtraineefirefighters(Bryant&Guthrie,2005)thatfound
thatatendencytoappraisesituationsnegativelyisariskfactorfordevelopingPTSD.Tugadeand
Fredrickson(2004)foundthatresilientindividualsusepositiveemotionstofindpositivemeaningin
stressfulsituations,andthatanimportantfactorthatcontributestopsychologicalresilienceisappraisal.
Achievinghealthyreappraisalscanbeaidedthroughtrainingsin,forexample,benefitfinding(Sears
etal.,2003),positivemeaningmaking(Tugade&Fredrickson,2004),andperspectivebroadening
(Schartauetal.,2009).Thispaperfocusesonexploringtheroletechnologycanplayinareappraisal
trainingfollowingfilmsaboutdistressingtopics.

InlinewithBenjaminFranklin’saxiom“anounceofpreventionisworthapoundofcure”,new
researchisemergingtoinvestigatewhethersuchatrainingcanbebeneficialpriortoatraumaticevent,
ormorebroadlypriortodealingwithstressfulsituations.Forexample,Woud,Postma,Holmes,and
Mackintosh(2013)foundthatpositiveornegativereappraisaltrainingpriortowatchingatraumafilm
resultedincongruentappraisalstylesafterwards,andthosetrainedinpositivereappraisalreported
lessstresswithregardtointrusivememoriesofthefilmintheweekafter.Furthermore,Schartau
etal.(2009)conductedfourstudiesthatdemonstratedthatacognitivebiasmodificationtrainingin
perspectivebroadening(similarto‘cognitivereframing’;Aldwin&Yancura,2004)reducedsubjective
measuresofhorroranddistressinresponsetodistressingfilms.Thetrainingprovidedindividuals
withfourthemeswhichservedasatemplateforcreatingspecificfunctionalappraisalsinresponse
tonegativeexperiences(asopposedtodysfunctionalappraisals,e.g.“thingsarenevergoingtoget
better”),guidingtheirthoughtstowardsthinkingaboutpositiveaspectsoftheeventandfocusingon
thebiggerpicture.Thethemesincludedeverycloudhasasilverlining,broaderperspective,time
heals,andbadthingshappen.Theirresultsindicatedthatparticipantsthatsystematicallypracticed
appraisingwiththelearnedthemeshadagreaterreductionofself-reportedemotionalreactivityin
responsetodistressingfilmsatpost-test.ThetwostudiesdescribedinthisarticlebuildonSchartau
et al.’s (2009) training by investigating whether a technological support tool might enhance the
outcomeofareappraisaltraining.

Currentpreventiveinterventionsareembracingtheopportunitiesthattechnologymayprovide.
Forexample,virtualrealityallowsfor immersiveexperiencesinacontrolledenvironmentandis
incorporatedintotrainingssuchaspre-deploymentstressinoculationtrainingandmultimediastressor
environment(Houranietal.,2011),stressresilienceinvirtualenvironments(Rizzoetal.,2011),
immersionandpracticeofarousalcontroltraining(Bouchard,Bernier,Boivin,Morin,&Robillard,
2012),andphysiology-drivenadaptivevirtualrealitysimulationforpreventionandtreatmentofstress
relateddisorders(Ćosićetal.,2010).Theaforementionedtrainingsfocusoncognitionsandbehavior
duringthetraumaticexperience,withlittleregardforcognitiveprocessingaftertheevent.Thecurrent
studyaimstodeterminewhetherandhowtechnologycanplayaroleinapreemptivereappraisal
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training.Withafocusoncognitiveprocessingaftertheevent(Schartauetal.,2009;Beer,Neerincx,
Morina,&Brinkman,2017),acceptanceisanimportantpreconditionforatrainingtobeimplemented.

Somepopulations,suchassoldiersandfirefighters,mighthaveaculturewhereemotionsand
mentalhealtharenotspokenaboutopenly.Technology-basedinterventionscanhelpincreaseopenness
forandacceptanceofpsychologicalinterventions.Vakili,Brinkman,Morina,&Neerincx(2014)
investigatedtheroleoftechnologyinthefieldofstress-resiliencetrainingandidentifiedseveralkey
requirementsandrecommendationsfordevelopingsuchatraininginamilitarycontext.Requirements
included: change (cognitive, affective or behavioral) to enhance resilience, personalization to
individuals,transferabilitybetweendomains,durabilityandmeasurabilityofeffects,culturalrelevance,
economy,safety,engagement,andaddressingtheentirelifecycle.

Withtheserequirementsinmind,threevideolabelingtoolsweredeveloped.Thelabelingtool
allowsforpersonalizingcontent,i.e.filmselectionaccommodatingdifferentpersonalexperiences,
momentsinthelifecycle,contexts,andprofessions.Asfortherequirementofthetrainingbeing
engagingandmotivating–theadditionofthelabelingtoolappealstotheinteractivityofthetraining
asitencouragesreflection.

Weconductedtwostudiestoinvestigatevariousaspectsofthedevelopedtraining.Thefirststudy
wasdescriptiveinnatureandfocusedonthetargetpopulation,investigatingtheperceivedacceptance
ofsuchatrainingandresponsestothreedifferentversionsofthevideolabelingtool.Inthesecond
study the effectsof the trainingonan individualbasis in a controlled settingwere investigated,
comparingthetrainingcontainingtechnology-mediated(interactive)practicewithonecontaining
mentalpractice.BasedontheaforementionedresearchbyVakilietal.(2014)thetechnologymediated
trainingisexpectedtobereceivedpositivelybythetargetpopulations,astechnologyisappealing.
Furthermore,Hasler,KerstenandSweller(2007)showedthatlearner-controlledpacingcanshow
highertestperformance,thusthelabelingtoolwasexpectedtoenhancetheeffectsofthetrainingasit
aimstoreducecognitiveloadincomparisontothetrainingwithoutthetool,andprovidesindividuals
withmorelearnercontrolbyallowingthemtoappraisewhenitsuitsthem(i.e.pacing),aswellas
expandontheirthoughtsbywritingaboutthem.

Study 1
Study1isadescriptivestudyinvestigatingtheresponseofthetargetpopulationtothetrainingwith
technologicalsupport.Additionally,asasecondaryoutcomemeasurequestionswereaskedregarding
toolpreference.Asourresearchmightprovevaluabletoprofessionswithahighriskoftraumaexposure
(Kleim&Westphal,2011),wetargetedsoldiersandfirefightersintheNetherlands.Theresearchers
hadtheuniqueopportunitytodothisstudyamongsoldiersasasmallpartofabiggerstudy(Hart
&Sassen,2016),whichmeantthereweresomeconstraintsastothedesignoftheexperiment.The
mainconstraintwasthatallparticipantshadtoundergothesametraining,rulingoutthepossibility
ofvaryingconditionsandcounterbalancingforordereffects.Thisacceptancestudywasintegrated
intoaworkshoponperspectivebroadeningsupportedbyvideoplayerapplications.Inparticular,
thisstudyaimedataddressingthefollowingtwoquestions:Dosoldiersandfirefightersacceptthe
workshopasavaluabletraining,anddotheyfavouronetoolovertheother?

METHod

design
This study is descriptive in nature, examining the response to the workshops within the target
populations.Asmallpartofthestudyinvolvedanalysisofthedifferentversionsofthetool,which
couldbeseenasawithin-subjectsdesign,whereresponsestoquestionnairesaswellasbehavior
duringthetrainingsessionaremeasured.Ethicalapprovalforworkwithfirefighterswasobtained
attheDelftUniversityofTechnologyEthicsCommittee,andforworkwiththesoldiersatthelocal
(TNO)ethicalcommittee(ToetsingscommissieProefpersoonexperimenten,TCPE).
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Participants
58non-commissionedofficersintraining(NCOs)withnoexperienceand17professionalfirefighters
witharangeof6to34yearsofexperiencevoluntarilyjoinedtheworkshop.Themeanagesofthetwo
professionsdifferedsignificantlyt(16.37)=-9.33,p<.001.ThemeanageofNCOswas19.7(SD=
1.8),whereasthefirefighters’meanagewas40.94(SD=9.3).Participationwasvoluntary.Forthe
NCOs,theworkshopwasembeddedintoabiggerresearchprojectonmentalresiliencetraining.They
werethusnotactivelyrecruitedforthisworkshopasitwasanoptionalpartofthetrainingschedule
(specifically in themoduleonpracticalapplicationsofcopingstrategies;HartandSassen2016)
attheDutchRoyalMilitarySchool(KMS)providedbytheNetherlandsOrganizationforApplied
ScientificResearch(TNO).Astheworkshopwasofferedasastand-aloneeventforfirefighters,they
wererecruitedviaflyers,posters,andapostingontheorganization’sintranetsite.Asonlyonefemale
participatedinthestudy,genderdifferenceswerenottakenintoaccount.

Materials
Schartau, Dalgleish, and Dunn (2009) expressed a necessity to differentiate between appraising
duringthefilm(Study1)andinaone-minutethoughtbreakdirectlyafterthefilm(Study2and3).
Therefore, twoversionsof the labelingtoolweredevelopedtoreflect thisdistinction:“real-time
labeling”and“labelingafter.”Additionally,a“fullannotation”versionwithmorefunctionalities
thantheaforementionedwasdevelopedtoprovideparticipantswithmorecontrolandinteractivity,
and toallow foramoreextensive reflectionof thevideoandappraisals. Interactivevideo inan
e-learningsettinghasbeenshowntoimproveperformanceandlearnersatisfaction(Zhang,Zhou,
Briggs,&Nunamaker,2006).Allversionswereembeddedintoavideoplayer.Withthe“labelafter”
versionparticipantsindicatedthethemestheywouldapplyafterhavingwatchedtheentirevideoby
tickingcheckboxes(Figure2).The“real-timelabeling”versionallowedforreal-timelabelingofthe
themesbytickingcheckboxeswhilethevideoplayedout(Figure3).The“fullannotation”version
depictedinFigure1wasthetoolwiththemostfunctionalities:participantsactivelyplacedlabels

Figure 1. Full annotation version of the tool1
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Figure 2. Labeling after version of the tool

Figure 3. Real-time labeling version of the tool



International Journal of Technology and Human Interaction
Volume 16 • Issue 3 • July-September 2020

91

onthetimelineofthefilms,indicatingwhichthemetheywouldapplyandannotatinghoworwhy
theywouldapplythattheme.Additionally,theycouldpause,rewindandedittheirannotationswith
thisversionofthetool.

Eachtoolhadadifferentvideoassignedtoitasitwasnotpossibletorandomlyassignvideos
totoolsduetotheclassroomsettingoftheworkshops(i.e.exercisesandvideosareintroducedby
theinstructor).ThevideocontentdifferedbetweentheNCOsandfirefighters,toprovideapplicable
situationsforeachprofession,withsomeoverlap.VideosfortheNCOswereapprovedbydomain
expertsatTNOandamilitarypsychologistinvolvedintheprogram.Thesevideosincludednews
coverageofhurricaneKatrina,theRwandangenocideandachildabusecaseintheNetherlands.
Videosforthefirefighterswereapprovedbythesocialworkerofthefiredepartmentandincluded
newscoverageofapassengerflightthatcrashednearAmsterdam,afireinafootballstadiumand
theRwandangenocide.

Appraisalthemeswereprovidedtoencourageparticipantstointerpretanegativeeventfroma
broader(morepositive)perspective,i.e.‘lookingatthingsdifferently’.Eachthemewasexplainedand
supportedwithanexample.FortheNCOs,fourappraisalthemeswerechosenbydomainexpertsat
TNOandinconsultationwiththemilitarypsychologistinvolvedintheprogram.Adomainexpert
andsocialworkerfromthefiredepartmentchosethesamethemesasthoseusedfortheNCOs.This
resultedinthefollowingfourthemesforbothprofessions:

1. Positive point of view (silver lining):Icanseetherearepositiveaspectstothissituation;
2. Giving meaning (bigger picture):Icanseethatthissituationoreventservesahigherpurpose

orgoal;
3. Personal growth opportunities:Icanlearnfromthisexperience;
4. Acceptance:Ihavetoacceptthissituationasitis.

Measures
Questionnairescontaining5-pointLikertscalestatements(1=stronglydisagree,2=disagree,3=
neutral,4=agree,5=stronglyagree),twoorderingquestions,twoquestionsona10-pointscale,and
anopenquestionwereadministered.Thequestionnairescontaineditemspertainingtothethemes,
labelingtools,videocontent,toolpreference,andanoverallassessmentoftheworkshop.Todetermine
engagementwiththetools,logfilesrecordedparticipants’responses,includingwhichthemesthey
usedandatwhatpointintime,andinthecaseofthefullversionofthetool,alsotheirannotations.

Procedure
Figure4showsthedifferentstepsinthestudy.Theworkshopforthefirefighterswaspresentedbythe
firstauthorandfacilitatedbythein-housetrainerofthefiredepartment.Tokeepinlinewithregular
militarytrainingstandards,theNCOswereinstructedbymilitaryinstructorswhoweretrainedto
givethetraining.Thiswasdonenotonlybecauseithadtofitwithintheexistingmilitarytraining
programme,butalsobecausethetrainingfocusedontopicstheygenerallyfinddifficulttodiscuss
(Vakilietal.,2014).Talkingopenlyaboutemotionsandfeelingsissomethingthatwasexpectedto
bemoreacceptablewhenitiscomingfromaseniorofficer.Notethatthisdecisionmeantthatthe
orderofthevideocontentwasnotrandomized,butthesameforallparticipantswithinthetraining.

Afterparticipantsgaveconsent,theinstructorprovidedanintroductionandexplanationof
PTSD,appraisaland the fourappraisal themes.Thiswassupportedbyanexplanatoryvideo
containing real-world examples. A practice video about the aftermath of a car accident was
shownandpossibleappraisalswerediscussedinthegroup.Thiswasdonewithoutthetoolasit
wasimportanttofirstunderstandtheconceptofreappraisalandalsotomakeparticipantsmore
comfortablewithtalkingopenlyabouttheirthoughts.Participantsthenstartedtheindividual
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exercisesusingthetools(theorderofthetoolswasconsistentacrossallparticipants).Eachtool
wasprecededbyaninstructionalvideoonitsuse.Afterthethreeexerciseswiththedifferent
toolswerecompleted,thefirstquestionnaireaboutthetoolswasfilledin.Groupdiscussions
followed.Finally,ageneralquestionnairewasadministeredattheendoftheworkshopforthe
firefightersandduringtheweek-longresiliencetrainingfortheNCO’s.

ANALySIS ANd RESULTS

Responsestoquestionnairesaswellasthelogfilesgeneratedbythetools(includingthemesused
andlengthofannotations)wereanalyzedinRversion3.3.2.Datasets,Rscript,andoutputcanbe
foundonline3.Table1showsthesubjectiveresponsestoquestionnairesforNCO’s,firefightersas
wellasbothprofessionscombined.DifferencesbetweensoldiersandfirefightersinTable1werenot
significant,asdeterminedbyMann-WhitneyUtests(p>.1)withtheexceptionoftheEnjoyable(to
do)itemthatapproachedsignificancelevelof.05(W=263;p.=.051,power=.52).Onesample
WilcoxonsignedrankedtestswereperformedonthesubjectiveLikertscalemeasurestodetermine
deviancefromaneutralresponse.

Primary outcome Measures
Assessment of Coping Strategy
Thecopingstrategy“lookingatthingsdifferently”waspositivelyreceivedbyrespondentsasresults
showedscoresaboveneutral, indicatingagreement, forall three items:“I found the four themes
useful”(v=1132.5,p<.01),“Icanjudgewhetherthisstrategysuitsme”(v=929,p<.01)and“I
understandthebenefitsofthisstrategy”(v=1368,p<.01).

Figure 4. Flow chart of the procedure of the study
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Assessment of Tools
Mostrespondentsagreedthatthelabellingexercisesareausefulwaytopracticeapplyingthethemes
(v=1248.5,p<.01).Respondentsalsoclaimedtohavegainedgoodexperiencewithapplyingthe
strategy(v=829.5,p<.01).Asfortheperceivedcontributionofthelabelingexercisestofuture
disturbingevents,mostparticipantswereneutralonitsutility(v=525.5,p=.48),whichmight
indicatethatpeoplearenotcapableofassessingtheutilityoreffectivenessofusingthethemesin
futuresituations.Furthermore,thisisameasureoffacevalidityfromtheusersandcanbeconsidered
asanintegralpartofacceptance.

Ease of Use
Allthreeofthelabelingtoolswereconsideredeasytouse,withmostresponsesbeing‘agree’(full
version,v=2262,p<.01;labelafter,v=764.5,p<.01;labelreal-time,v=554.5,p<.01).2

The“fullannotation”versionwasrankedastheeasiesttouseby52%oftheparticipants,while
9%consideredthe“real-timelabeling”versioneasiest,and39%foundthe“labelafterwatching”
version easiest. A Chi-square test revealed that the distribution is significantly different from
randomχ2(2)=19.7,p<.001.Thedifferencecanbeattributedtothe“real-timelabeling”version

Table 1. Military and firefighter’s subjective assessmenta

Military Firefighter Combined

Mdn Freq. IQR Mdn Freq. IQR Mdn Freq. IQR

Copingstrategy:reappraisal

  Utility 4 51% 1 4 71% 0 4 55% 1

  Suitability 4 65% 1 4 53% 1 4 62% 1

  Benefits 4 72% 0 4 59% 1 4 68% 0

Tools

  Utility 4 52% 1 4 76% 1 4 57% 1

  Experience 4 53% 1 4 59% 1 4 55% 1

  Futureuse 3 36% 2 3 63% 0 3 41% 2

Easeofuse

  Videoplayer1(full) 4 66% 0 4 93% 0 4 71% 0

  Videoplayer2(after) 4 75% 0 4 71% 0 4 73% 0

  Videoplayer3(real-time) 4 50% 1 4 67% 0 4 57% 1

Videocontent:howdistressing

  Video1 4 44% 1 3 18% 2

  Video2 4 37% 1 4 47% 2

  Video3 4 44% 2 4 41% 2

Workshop

  Enjoyable(todo) 4 65% 1 4 59% 1 4 63% 0

  Personalrelevance 4 60% 0 4 82% 0 4 67% 0

  Activeinvolvement 4 63% 1 4 71% 0 4 65% 0

  Graspofsubject 4 60% 1 4 53% 1 4 58% 1

a Each column of the table represents median (Mdn), frequency of the median (freq.) and interquartile range (IQR).
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becausewhenthistoolisremovedfromtheanalysisthenthereisnodifferencebetweentheother
twoχ2(1)=1.33,p=.25.Thisisnotthecasewhenremovingtheothertwoversionsfromthe
analysis(remove“fullannotation”versionχ2(1)=12.5,p<.001,remove“labelafterwatching”
version:χ2(1)=20.5,p<.001).

Whenaskedwhetherlabellingduringthevideoswasdistractingthemfromwatchingthevideos,
participantsrespondedthatthiswasnotthecase(“real-timelabeling”version,Mdn=2,v=70,p>
0.01;“fullannotation”version,Mdn=2,v=264.5,p>0.01).

Workshop
Somegeneralquestionsabouttheworkshopasawhole(i.e.includinginstruction,examples,practice
anddiscussion)alsoscoredaboveneutral,theywerewhethertheworkshopwas“enjoyable”todo(v
=1184,p<.01),whetheritwasinformative/relevant(v=1378,p<.01),whethertheparticipant
feltactivelyinvolved(v=1519.5,p<.01),andwhethertheyfoundtheyhaveagoodgraspofthe
subjectmatter(v=889.5,p<.01).

Secondary outcome Measures
Tool Preference
Additionally,participantsindicatedwhichtooltheydeemedbestforlearningtousethethemes.Here
the“fullannotation”versionwasfavoredby51%oftheparticipants,the“labellingafter”versionby
35%,andthe“real-timelabelling”versionby14%.AChi-squaredtestrevealedthatthisdistribution
deviatedfromrandomχ2(2)=13.65,p=.001.Thedifferencecanbeattributedtothereal-timelabeling
versionbecausewhenremovingthe“real-timelabeling”version,nodeviationfromrandomisfound
χ2(1)=2.05,p=.15.Thisisnotthecasewhenremovingtheothertwoversionsfromtheanalysis
(remove“fullannotation”versionχ2(1)=5.77,p<.05,remove“labelafterwatching”version:χ2(1)
=13.89,p<.001).

Film Check
Thefilmsweresourcedfromnewsitemsthatwereavailabletothegeneralpublic,providinguswith
enoughconfidencethattheparticipantswouldunderstandthecontent.Acheckwasdonewhetherthe
participantsfoundthecontentdisturbing.Themajorityofparticipantsagreedthatallofthevideos
haddisturbingcontent,onlythefirefighterswerelessagreeableontheirfirstvideo(CrashTurkish
Airlines)beingdisturbing,with7scoresbelowneutraland10scoresatoraboveneutral.Between-
groupdifferenceswerenotconsideredherebecausethefirefightersandsoldiershaddifferentvideos.
Furthermore,theSpearmanrank-ordercorrelationanalysisdeterminedtherewerenocorrelations
betweenthecontentofthevideosandscoresrelatedtothethemesandeaseofuse(p>.05),which
isimportantwhentryingtoruleoutordiminishtheeffectsofthevideocontentasaconfounding
variablewithregardtotheassessmentofthelabelingtool.

Engagement with Tools
Inadditiontotheabove,thebehaviorofparticipantswhileusingthetoolswasinvestigated.Overall,
theaveragenumberofthemesappliedpertoolwereasfollows:1.76forboththe“fullannotation”
versionandthe“real-timelabelling”version,and1.46forthe“labelafter”version.Soldiersapplied
significantlyfewerlabelsinthe“fullannotation”version:soldiers(M=1.56,SD=0.76)andfirefighters
(M=2.41,SD=1.50);t(70)=-3.11,p <.05.

Anindependentsamplest-testwasconductedtocomparethetotalamountofwordswrittenby
soldiersandfirefighters.Nosignificantdifferenceforsoldiers(M=30.2,N=55,SD=13.45)and
firefighters(M=42.8,N = 17,SD=28.33)wasfound,t(18.28)=-1.78,p >.05;however,these
twogroupshaddifferentfilmssonoconclusionscanbedrawn.
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Participantswereaskedwhethertheyimmediatelystartedlabelingasthefilmstartedorfirst
watchedtheentirefilmandthenwentbacktolabeling,whichhalfoftherespondentsdid(soldiers
52%,firefighters41%),nodifferencebetweensoldiersandfirefighterswasfound,χ2(1)=0.59,p>
.05.Also,therewasnocorrelationbetweenhavingfirstwatchedtheentirefilmanda)thenumberof
themesappliedr(71)=.02,p=.20norb)thenumberofwordstypedr(71)=-.14,p=0.23.

dISCUSSIoN

Thisstudyinvestigatedsoldierandfirefighters’responsestoanduseofatechnologicallysupported
traininginre-appraisal.Theprimaryquestionthisstudyaimedtoanswerwaswhetherparticipants
wereacceptingthetraining.Thesecondaryquestionwaswhichtoolwasfavoured.Theresultssuggest
thatboth firefightersandsoldiersalike found the themesusefuland the labeling toolsahelpful
learningexercise.Participantsevaluatedallthetoolsaseasytouse.Whenaskedtoratewhichofthe
toolswaseasiesttouse,thereal-timelabelingversionwasratedlowest,whichcouldbeexplained
bydual-taskinterference(Pashler,1994)astheyhadtoperformtwotaskssimultaneously.The“full
annotation”versionwasratedhigherthanthe“labelingafter”version,butthisdifferencewasnot
significant.Questionsregardingtheworkshopoverallalsorevealedpositiveresponses,whichcan
beseenasindicationofgeneralacceptanceofthetraining.

Therelativelylowscoresforexpecteduseofthethemesinthefuturecouldbeexplainedby
avarietyofthings.Onepossibleexplanationcouldbethatparticipantswerenotconvincedofthe
effectivenessofappraisalsasacopingmechanism.Alternatively,perhapsthethemesweretooobvious
orjustnotspecificenough.AnotherpossibleexplanationcouldlieintheHealthBeliefModel(Janz
&Becker,1984),whichposesthatanindividual’sperceivedsusceptibility,severity,benefits,and
barriers togetherwilldetermine theirhealthbehavior.Although the training in thecurrentstudy
includedinformationonPTSD,participantsmightbemissingthelinktothereal-world,perhaps
underestimatingtheirsusceptibilityandtheseverityofPTSD.

Allthemeswereappliedwiththetoolsandparticipantsselectedmorethanonethemeforeach
tool,withfirefightersapplyingslightlymorethemesthansoldiers.Still,wordcountsfromthe“full
annotation” version revealed no difference between firefighters and soldiers. As the group used
differentfilms,itisdifficulttodrawclearconclusionsatthispoint.

Thesoldierpopulationwaspartofalargerstudyinwhichitwasessentialthatallparticipantsgot
thesametreatment.Workingwiththisconstraintmeantthatallparticipantswatchedthefilmsinsame
orderwiththesametoolversion.Thismeantthatinthissetuptheeffectofthefilmcontent,order,
andtoolversioncannotbeseparated.Thisinternalvaliditylimitation,however,hastosetagainst
theexternalvaliditygainedbycollectingdatafromindividualoftheactualtargetpopulationwithin
actualtrainingsetting.Thismighthaveaffectedtheperceptionanduseofthetool,however,both
professionsshowedthesametrendwhilehavingdifferentvideos.Additionally,therewasnocorrelation
betweenthevideoratingandthetoolrating.Notwithstandingtheselimitations,theresultsofStudy
1demonstratedthatboththesoldierandfirefighterpopulationsacceptedthetraining,encouraging
ustocontinuewithfurtherinvestigationintotheeffectsofthetechnology-supportedtraining.The
nextstepwastodeterminewhetherthetoolprovidedactualaddedvaluewhencomparedtoatraining
withoutthetoolsupport.

Study 2
InStudy2,ratherthantestingwhetherthetraininghasaneffectonaffect,whichSchartauandher
colleagueshavealreadyshowed,weaimedatdeterminingtheaddedvalueofthelabelingtoolwhen
integratedintosuchatraining.Accordingly,ourresearchquestionwaswhetherthelabellingtool
improves appraisals post-training. To determine this added value, Study 2 took place in a more
controlledsetting,individually,amonguniversitystudents.Participants’responsestodistressingtest
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films,aswellastheirbehaviorduringthetrainingwerecompared.Thisstudycomparesthepaper
versionandthetechnology-supportedversionofthetraining.

The set-up of this study closely resembles Schartau et al.’s (2009) second study, with two
substantialdifferences:insteadofawatchgroupthisstudymakesuseofatoolgroupand,insteadof
focusingonemotionastheoutcome,thisstudyfocusontheappraisalsthemselves,whichisreflected
inthevideoselectionaswellasthedevelopmentofthe“fullannotationversion”andtheanalysis.
Emotionsareincludedinthestudyasacheckforpossiblenegativesideeffectsofthetraining,but
asposedbyBeeretal.(2017),thefocusshouldbeontheappraisalsthemselvesasanindicationof
theeffectivenessofatraining,ratherthantheemotionalresponse.Aspositedintheintroduction,the
missingelementincurrentinterventionsisgivingpeopletoolstoaidthemwithreflectionafterthefact.

ThefirsthypothesisofStudy2wasthatthetrainingwillimprovetheabilitytofinddiverseways
oflookingatasituationfromapositiveperspective,andthatthiseffectisenhancedbytheaddition
ofthetechnologicalsupport,i.e.technologywillenhancetheeffectofthetrainingonthenumberand
qualityofwrittenappraisalsinresponsetopost-trainingtestfilms.Wealsoexpectedthatthevideo
labelingtoolwouldfacilitatetheuseofmoreappraisalsduringthetrainingphasebyprovidingthe
opportunitytostopthevideoandworkoutrelatedthoughts,reducingcognitiveloadincomparison
tomentallyappraising.

METHod

design
This study, a between-subjects design, investigates pre and post training measures between an
experimentalconditioninwhichtheparticipantscompletedthetrainingwiththelabelingtool,and
acontrolconditioninwhichparticipantsdidthetrainingwithoutthesupportofthelabelingtool.
Participantswereaskedtoreport,amongothers,theirmood,processingstyleandre-appraisalsin
responsetoatestfilmclipbeforeandafterthetraining.Intheweekfollowingthetraininganintrusion
questionnairewasfilledintoexaminepotentialnegativesideeffects.Ethicalapprovalwasobtained
bytheDelftUniversityofTechnologyHumanResearchEthicsCommittee.

Participants
Atotalof64universitystudents,withameanageof21.98(SD=2.16),wererecruitedviaposters,
flyersandpersonalinvitation.Theinformedconsentformcontainedpartofthescreening.Bysigning
it participants indicated they do not suffer from uncorrected vision problems, autism spectrum
disorders, emotional problems, anxiety and depression. Additionally, the Hospital Anxiety and
DepressionScale(HADS;Bjellandetal.2002)wasadministered,withcutoffscoresof≥8(n=4
didnotpass).Ofthe60studentswhopassedthescreening,32(n[female]=16,n[male]=16)were
randomlyassignedtothecontrolgroup.Theremaining28participants(n(f)=13,n(m)=15)were
assignedtotheexperimentalgroup.3

Materials
Appraisal Themes
Participantswerepresentedwithatextprovidingfourappraisalthemes,whichencourageparticipants
to interpret a negative event from a broader (more positive) perspective, i.e. ‘looking at things
differently’.Eachthemewasdescribedandsupportedwithanexample.Thefollowingthemeswere
chosen,basedonSchartauetal.’s(2009)training:

1. Bad things happen:BadthingshappenintheworldandIneedtoputthembehindmeandmoveon;
2. Silver lining:Thereareusuallysomegoodaspectstoeverysituation,anditisimportanttofocus

onthese;
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3. Broader perspective:Badeventsarerareoverallandlotsofgoodthingsarehappeningallof
thetime;

4. Time heals:Inthe(near)future,thiswillnotseemanywherenearasbadasitdoesnow.

Labelling Tool
Thefullannotationversionofthevideoplayerwaschosenforthisstudy,asitprovidedthemost
functionalitiesandscoredhighestinStudy1.

Films
AfundamentaldifferencebetweenthisstudyandthatofSchartauetal.wasthatinthisstudywechose
tofocusmoreontheappraisalsthemselvesratherthansolelytheemotionalresponse,thereforefilms
withdistressingtopics(i.e.filmsaboutdistressingevents)wereselected,whereastheaforementioned,
inaccordancewiththetraumafilmparadigm(Holmes&Bourne,2008),madeuseoffilmsthatare
chosenonthebasisofhowdistressingtheyaretowatch(i.e.filmschosentoincitedistress).

Twotestfilmswereselectedandcounterbalancedforthepre-andpost-trainingmeasurements.
OneofthesefilmswasnewscoverageoftheshootingonasmallislandinNorway(‘Utoya’;2:17
min),theotherwasnewscoverageofafireinabarinasmalltownintheNetherlands(‘Volendam’;
2:24min).Bothoftheseincidentsinvolvedthedeathandinjuryofunsuspectinggroupsofyoung
adults.Forthetrainingphase,6filmswereselecteddepictingnewsfootageofvarioustraumatic
events,frommassgenocidetoshootings,aggression,abuse,andterroristattacks(between1and5.5
minutesinlength).Thetrainingfilmswerepresentedinthesameorderforallparticipants.Allfilms
wereprecededbyashorttext,whichgaveacontextorroletotakeonwhilewatchingthefilms,aimed
atdevelopingempathyforthecharactersinthefilms.

Primary outcome Measures
Appraisals for Test Films
Participantswereaskedwhethertheysuccessfullyappliedatleast1theme(yes/no)tothetestfilms.
Theywerethenencouragedtoreflectinwritingonhowtheycould/wouldapplythethemestothe
situationdepicted in the film.Reflectionswere comparedpairwise andgiven a quality score in
relationtoitscounterpartona6-pointscalefrom-3to3.Thisscorewassubjective,encompassing
thefollowingcriteria:howthoughtfulorspecifictothesituationtheappraisalswere,howoriginalthe
appraisalswerecomparedtotheexamples,andoverallpositivity.Also,thenumberofappraisalswas
countedforeachreflection.Seesection‘Analysis&datapreparation’formoredetailedinformation
onthisprocess.

Secondary outcome Measures
Affect
TheDutchtranslationofthePositiveandNegativeAffectSchedule(PANAS;Watsonetal.,1988)
wasadministeredtodeterminethemoodofparticipantsatbaseline,afterwatchingthepre-training
testfilmandafterthepost-trainingtestfilm.Withthisscale,participantsrate10positiveand10
negativeadjectivesona5-pointLikert-typescale.Differencesbetweenconditionswerenotexpected,
yetthismeasurewasincludedtogaininsightintoPTSD-relatedsymptomsaswellasacontrolfor
theintensityofthefilms.

Behavior During Training
During the training, the typeofappraisal themesusedwererecorded.Participants in thecontrol
conditionindicatedwhichthemestheyappliedintheirhead,andforthoseinthetoolconditionthis
informationwasrecordedinlogfiles.
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Compliance
AsinSchartauetal.’s(2009)study,weaskedparticipantstoindicateona100-pointvisualanalogue
scale(asapercentageoftime)howmuchtheypaidattentiontothefilm,weredistractedfromthe
film,activelythoughtaboutdifferentwaysoflookingatit(i.e.applyingthethemes),andhowmuch
theyappraisedorsuppressedtheiremotions.Asacontrol,participantswereaskedtobrieflydescribe
thevideotheyhadjustwatchedandwhethertheyhadseenitbefore.Theywerealsoaskedtorate
(5-pointscale)howwelltheycouldempathizewiththepeopleinthefilm.

Intrusions
Asameasureofwhetherthistrainingcausedanynegativeside-effects,intrusionswererecorded.Many
studiesonpost-traumaticstressmeasureintrusionsasasymptomofPTSDandthereforeregarditasan
outcomemeasure(e.g.Holmes&Bourne,2008;Morinaetal.,2013).Intrusivememoriesafteratraumatic
eventarenotexclusivetopeoplesufferingfromPTSD,howevermorefrequentandprolongedintrusions
areaclassicsymptomofPTSD(Jones&Barlow,1990).Thistrainingwasbuiltwiththeaimtoprevent
PTSD,thusincludingintrusionsasasecondarymeasurecouldprovideinsightintoanypossibleside-effects
thetrainingmayhave.However,astheprimarynatureofourfilmsisnottoinducehorrornordistress,
butratherportrayeventsthatcouldinducetheseemotions,anegativeresultornullresultonthetraining’s
effectsonintrusionswashopedfor.Intheweekaftercompletingthetraining,participantswereaskedtofill
intheIntrusionsQuestionnaire(Ehringetal.,2008).Thisquestionnairecomprisedoffourquestions:how
manyintrusionstheyhadintheweeksincethetraining,howvividandhowdistressingtheseintrusions
were(0-100;notatall-extremely),andwhichfilmstheintrusionspertainedto.

Procedure
Figure5depictsatimelineoftheprocedureofthestudy.Afterpassingthescreening,participants
completed a short demographics questionnaire (including age, gender, education) followed by a

baseline measure of their affect. Participants were then presented with a written explanation of
appraisals,theiruse,andthefourthemes,includingexamplesforeach.Theywatchedadistressing
film to practice using the themes in their head followed by example appraisals for that film. A
neutralfilmwasthenpresentedtoreturnaffecttobaseline.Forthepre-trainingtestfilm(whichwas
counterbalancedwiththefilmusedforthepost-trainingtest)participantswereinstructedtoappraise
thefilmintheirheadsastheywatched,followedbyaquestionnairemeasuringmood,complianceand
reappraisal.Subsequently,forthetrainingsessionparticipantsappraisedsixtrainingfilms(eitherwith
orwithoutthetool).Thoseinthetoolconditionwatchedashorttutorialfilmonhowtousethetool
priortothefirsttrainingfilm,thoseinthecontrolconditionwatchedaneutralfilmduringthistime.

Figure 5. The timeline of the procedure of the study
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Afterthetrainingfilmsaneutralfilmwaspresentedtoreturntobaseline,followedbythepost-training
testfilmandthesamequestionnaireasthefirsttestfilm.Toreturnaffecttobaselinethesessionwas
concludedwithafunnyfilm.Participantswereawardedasmallnon-monetarycompensationfor
theirtime.Intheweekfollowingthetrainingaquestionnairewase-mailedtoenquireaboutintrusive
memoriestheymayhavehadsincethetraining.

Analysis and data Preparation
StatisticalanalysiswasdoneusingRversion3.2.4(RCoreTeam,2016).Datasets,Rscriptandoutput
filescanbefoundonline(Beer,Neerincx,Morina,&Brinkman,2017).Amultilevelapproachwas
takenfortheanalysisoftheprimaryoutcomemeasuresasthedesignincludesrepeatedmeasureswith
dependentdataanddependentresiduals.Fourmodelswerecreatedwithparticipantsastherandom
interceptandwitheachsuccessivemodelcontaininganadditional fixedcoefficient.Themodels
wereasfollows:Model0wasanullmodelwithoutanyfixedvariables,Model1includedthefixed
variabletime(pre-/post-measurement),Model2includedtimeaswellascondition(withorwithout
tool),andModel3includedtime,conditionandtheinteractionbetweentimeandcondition.These
modelswererunonalldependentmeasuresofinterest.Loglikelihoodsofeachsuccessivemodel
werecomparedtodeterminewhichmodelhadabetterfit.

Pre-andpost-trainingappraisalsweregivenascoreforquality,withnegativescoresindicatingthey
gotworseovertime.Thequalityandnumberofappraisalsofthereflectionswerescoredbythefirst
authorandaproject-independentcoder.Codersweregivenpairsofpre-andpost-trainingreflections
ofparticipantsandcomparedeachpair,givingthemasinglequalityscoreona6-pointscaleranging
from-3to3,withanegativevalueindicatingalowerscoreforpost-trainingmeasures.Seetheappendix
(availableintheonlinerepository)foranexampleofahighscoringappraisalandalowscoringone.
Pairswerepresentedinrandomorder,andcoderswereblindtowhetherappraisalswereobtainedatpre-
orpost-training.Afterrealignmentoftheappraisalscores(i.e.placingpairsinthesameorder),agood
degreeofreliabilitywasfoundbetweencoders´qualitymeasurements.Theintraclasscorrelation(ICC)
was0.73(witha95%confidenceintervalfrom0.55to0.84,(F(59,60)=3.7,p<0.001)),thereforethe
meanscoresofthetwocoderswereusedforanalysis.Asthesescoresdonotincludeatimevariable,
asimplelinearregressionwasused.Additionally,thecoderscountedthenumberofappraisalswritten
foreachreflection.Againahighdegreeofreliabilitywasfoundbetweencoders’appraisalcountsfor
pre-training(ICC=0.95,witha95%confidenceintervalfrom0.92to0.97,(F(59,60)=20,p<0.001))
andpost-trainingreflections(ICC=0.96,witha95%confidenceintervalfrom0.93to0.97,(F(59,60)
=24,p<0.001)).Themeansofthetwocoderswereusedforanalysis.

Tomeasurethebehaviorofparticipantsduringthetraining,frequencycountsweremadeof
which themeswereapplied foreachof the6 training films,asgathered from log files for those
usingthetoolandfromaformforparticipantsappraisingintheirheads.Thismeasureisdistinctive
fromnumberofappraisalsused,whichcanbemorethanonepertheme.Asthiscountdatawasnot
normallydistributed(i.e.descending),amultilevelanalysiswitharandominterceptquasi-Poisson
distributionwasperformed.GoodnessoffitmeasuressuchasthelogLikelihood,AICandBICare
notprovidedbythisanalysis,thereforeonlythefullmodelwasanalyzed.Further,twosetsofsimple
effectsanalysesweredonetobreakdowntheinteractionterms,onethatlooksateachof6pointsin
timeindividuallyandtheotherforthetwoconditionsindividually.

RESULTS

Primary outcome Measures
Quality of Appraisals
Qualityscoresdidnotdiffersignificantlybetweenconditions(p>0.05).Altogether,themajority
ofscoreswerenegative(i.e.theratersscoredthequalitymeasurehigheratpre-trainingthanatpost-
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training;b=-0.89,SE=0.27,t(58)=-3.28,p<0.01),indicatingthatqualityofappraisalsdecreased
afterthetraining.

Number and Length of Appraisals
Table2providestheresultsofthenumberofappraisalsaswellasthenumberofwordsperreflection.
Theadditionofcondition(toolversusnotool)didnotimprovethemodelsforeithermeasure(number

ofappraisalsχ2(1)=0.03,p>0.05;wordcountχ2(1)=2.05,p>0.05),indicatingthatdifferences
betweenconditionswerenotfound.Theadditionofpossiblecovariates(i.e.PANAS)alsodidnot
improvethemodelsforeithermeasureandwerethusnotincludedintheanalysis.Therefore,onlya
comparisonofthenullmodelandModel1wereincludedintheresults.

Secondary outcome Measures
Mood
Table3providestheresultsofthePANASscores.Nodifferencesbetweenconditionswerefoundfor
eitherofthePANASscales(PA,χ2(1)=0.02,p>0.05;NA,χ2(1)=0.15,p>0.05).Theeffectof

time(pre-versuspost-training)ontotalscoreforpositiveaffectshowedasignificanteffect,χ2(1)=
15.35,p<0.01,b=-1.97,t(58)=-4.14,p<0.01.Thenegativegradientindicatesthatpositiveaffect
wasloweratpost-trainingcomparedtopre-training.Zoominginonthespecificaspectsofpositive
affect,pairedsamplest-testsindicatedthat5ofthe10positiveattributes,namelyexcited,strong,
alert,attentive,andactiveshowedsignificantdeclineovertime,asshowninTable4.Theseaffect
itemsdidnot,however,improvemodelsofprimaryoutcomemeasureswhenaddedascovariates.
Totalscoresofnegativeaffectdidnotshowanysignificanteffectsoftime.BaselinePANASdata

Table 2. Multilevel analysis results of primary outcome measures

Model 1
Number of Appraisals Word Count

B SE B SE

Intercept 5.30** 0.27 98.75** 5.74

Time -0.99** 0.24 -27.65** 5.42

χ2(1) p χ2(1) p

Model0vs1 15.23 <0.01 21.91 <0.01

Table 3. Multilevel analyses results of PANAS

Model 1
Positive Affect Negative Affect

B SE B SE

Intercept 14.05** 0.75 10.15** 0.76

Time -1.96** 0.47 -0.55 0.64

χ2(1) p χ2(1) p

Model0vs1 15.35 <0.01 0.74 0.39
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wasnotincludedintheanalysis(i.e.asacovariate)astherewerenocorrelationsofthesescoreswith
theoutcomevariables.

Behavior During Training
Figure6showsthatthoseinthetoolconditionapplyfewerthemesovertimeduringthetrainingin
comparisontothenotoolcondition,whichwasmorestable.Theinteractionbetweenconditionand

timewasasignificantpredictorofnumberofthemes.Theanalysisrevealedanegativerelationship
betweennumberofthemesappliedandtime,andanon-significantnegativerelationshipbetween
numberofthemesandcondition,asdepictedinTable5.

Sixsimpleeffectsanalysesshowedthatateachtimepoint(filmnumber)nosignificantdifferences
betweenconditionswerefound(p>0.05).Whenanalyzingthesimpleeffectsacrosstheconditions

Table 4. Positive affect items that showed decline over time (i.e. pre- to post-training)

Variable Time M SD t df Sig.

Excited
pre .43 .70

post .27 .52 2.32 59 0.024

Strong
pre 1.43 1.08

post 1.17 1.18 2.13 59 0.038

Alert
pre 2.45 1.02

post 2.13 1.20 2.18 59 0.034

Attentive
pre 2.93 0.88

post 2.57 1.02 3.64 59 0.001

Active
pre 0.95 0.95

post 0.68 0.88 2.35 58 0.022

Figure 6. The mean number of themes participants used per condition
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onlythetoolconditionshowedasignificantdecreaseinnumberofthemesusedovertime(b=-0.03,
t(139)=-2.69,p<0.01).Thisindicatesthatthenotoolconditionwasstableovertime,whilethetool
conditionshowsadecreaseovertime.

Instruction Compliance
Resultsshowedthatparticipantswerepositiveabouthowwelltheycouldsympathizewiththepeople
depictedinthetestfilms(M=3.74,95%CI[3.55,3.94]),57%and48%oftheparticipantsreported
nothavingseen the test filmsbefore inpreandpostmeasurements.Furthermore, therewereno
significantdifferencesbetweenconditionsforreportsofthepercentageoftimespentpayingattention
(M=88.71,95%CI[86.63,90.78),beingdistracted(M=8.96,95%CI[7.13,10.79),appraising(M
=40.04,95%CI[34.49,45.58),anduseofsuppression(M=17.17,95%CI[12.34,21.99)while
watchingthetestfilms.

Intrusions
In the week following the session, 73% of participants completed and submitted the intrusion
questionnaire (N = 44). Of these respondents, 19 participants reported experiencing intrusions.
Independentsamplest-testswereconductedcomparingthenumberofintrusionsrecordedaswellas
theirrealnessandhowdistressingtheywerebetweenthetoolandnotoolconditions.Therewasnot
asignificantdifferenceinnumberofintrusionsforthetool(M=0.67,SD=0.97)andnotool(M=
0.78,SD=0.95)conditions;t(42)=-0.4,p>.05.Reportedmaximumvividnessoftheintrusions
didnotdiffersignificantlybetweenthetoolcondition(M=34,SD=28)andthenotoolcondition(M
=30,SD=15);t(18)=-0.46,p>0.05.Also,maximumdistressratingsofintrusionsdidnotdiffer
significantlybetweenthetoolcondition(M=30,SD=31)andnotoolcondition(M=18,SD=
19);t(18)=-1.09,p>0.05).

dISCUSSIoN

Inthissecondstudy,thetechnology-supportedtrainingwascomparedtothesametrainingdoneon
paper.Analysisoftheprimaryoutcomemeasuresshowednoindicationthateitherthequalityor
thenumberofappraisalsincreasedafterthetraining.Furthermore,theresultsindicatedthatthetool
conditiondidnotleadtoimprovedoutcomewhencomparedtothecontrolcondition.

Zoominginonwhathappenedduringthetrainingphase,thereisanapparentdecreaseinthe
numberofthemesappliedinthetoolconditionovertime,whereasthecontrolconditionwasmore
stable.Participantsusingthetoolarearguablymentallyandphysicallymoreengagedwithelaborating
theirappraisalsatthebeginningofthetrainingandthustheymightbecomemorefatiguedovertime.

Timemighthaveplayedanimportantroleintheresultsoverall.Pre-andpost-trainingmeasures
revealedthatparticipants’appraisalperformanceonallcounts(numberandqualityofappraisals,
wordcounts)decreasedatpost-trainingaccompaniedbyadecreaseinpositivemood,regardlessof
condition.Adecreaseinpositivemoodisnosurprise,asonedoesnotexpectrepeatedexposureto
painandsufferingtoincreasepositivemood.However,asSchartauetal.(2009)found,weexpected

Table 5. Results of the quasi-Poisson multilevel analysis on number of themes used during training

Parameter Estimate Std. Error df t-Value p

Intercept 0.57 0.06 298 9.59 <0.001

Time -0.03 0.01 298 -2.51 0.01

Condition -0.1 0.08 58 -1.19 0.24

Time*Condition 0.04 0.02 298 2.15 0.03
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toalsoseeadecreaseinnegativemood,andperhapsmoresoforthosewhohadusedthetool.Various
factorscouldcontributetothisresult;ontheonehand,perhapsthedurationoftheexperimentwastoo
long(1.5hours).Sheppes,CatranandMeiran(2009)demonstratedthatthereisaphysiologicalcost
ofemotioninhibitionwhenreappraisalisappliedlateduringasadnessinducingfilm.Study2didnot
measureatwhatpointintheemotionalevolvementreappraisalswereapplied,northephysiological
response,sotheapplicabilityofsuchanexplanationisquestionable,butitispossiblethatthecurrent
resultsareduetoparticipantsbecomingfatiguedfromsuchextensiveandintenseemotionregulation.
However,thesefactorsdonotexplainwhythoseusingthetoolhadequallydiminishedscoresover
timeasopposedtothegroupthatdidnotusethetool.

One needs to consider the choice of population for this study. This research was aimed at
preparingindividualstocopewithpotentialtraumainthefuture,suchassoldiersgoingin‘green’on
theirfirstdeployment.Therefore,wedidnotincludeindividualswhohadexperiencedtraumainthe
past.Itcouldbearguedthatsoldiersaremoreawareofthefactthattheyriskexperiencingtraumatic
eventsthanstudents.Nevertheless,Read,Ouimette,White,Colder,andFarrow(2011)foundthat
66%ofalargesampleofstudentshadbeenexposedtotraumaticevents(e.g.life-threateningillness,
suddendeathofalovedone,accident/naturaldisaster/fire,violence,orsexualassault)and9%of
themmetcriteriaforPTSD.Further,recentstudiesshowthattherehasbeenanincreaseofsevere
mentaldisordersamongstudentpopulationsintheUS(Hunt&Eisenberg,2010),includinganxiety
anddepression.Thisdisparitybetweenthetwopopulationscouldbeareasonwhythisexperiment
didnotshowlargeeffects.

Werecognizeanull-effectinthisstudy.Thereisnotanapparenteffectthatusingthetoolsis
betterthandoingtheexercisesonpaper.Iftherewerealargeeffectofthepresenceofthetool,that
effectwouldhaveemergeddespitethelimitationsofthepresentstudy.Despitethenulleffect,an
importantfindingisthatwedidnotdiscoveranynegativeside-effects(intheformofintrusions)of
participatinginsuchatraining.

GENERAL dISCUSSIoN

Thedescriptivenatureofstudy1indicatedthatthetrainingwiththeincorporatedtoolswaswell
receivedamongsoldiersandfirefighters.Asthesepopulationsareknownfortheirclosedoffculture,
theproposedtrainingisasteptowardsanenvironmentwhereemotionscanberecognizedanddiscussed
inasafeenvironment.Technology-assistedinterventionsmaymakeinterventionsmoreinteractive
andperhapslowersthethresholdtoopeninguprelevantdiscussions.

The first study resulted in positive responses about the tools and the workshop in general,
indicatingthatthetargetpopulation(soldiersandfirefighters)acceptthetoolsandworkshopwithin
theirdomain.Vakilietal.(2014)posedthatincorporatingtechnologyintoaresiliencetrainingisan
importantfactorfortheacceptanceofanewresiliencetrainingamongsoldiers.Anykindoftraining
containingsensitivetopicscanbedifficulttoimplementamongthesoldierpopulation,buttechnology
canbepositivelyreceivedbysoldier-traineesandstakeholders.Withouttheacceptanceofthistoolby
thesoldierpopulation,suchtrainingrantheriskofunsuccessfulimplementation.Study1confirmed
acceptancefornotonlysoldier-traineesbutalsoforfirefighters.Thisisanimportantfindingbecause
itshowsthatthisparticulartrainingcanbeimplementedinthepreparationofprofessionalslikelyto
beexposedtotraumaticevents.

Inthesecondstudythefocusshiftedfromthedescriptivenatureoftheacceptanceofthetarget
populationtoacontrolledsettinginthelab.Here,todeterminetheeffectofthetool,studentsfollowed
thetrainingeitheronpaperorwiththefullannotationtool.

Whendeterminingwhethertheadditionofthetooltoanindividual-basedtraininghasaneffect
onpost-trainingmeasures,nosignificantdifferencesbetweentoolversusnotoolwerefound.The
additionofthetoolmightnotimprovetheeffectsofthetraining,butitalsodoesnotappeartowork
asadistractionfromthetraining.Avaluablefindingfromparticipants’behaviorduringthetraining
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phasewasthatthetrainingmayhavebeentoolong,possiblyhavingledtofatigue,whichiswhyitis
advisablethatfuturetrainingswiththesupporttoolbeshorterthanthatofthecurrentstudy.

Limitationsofthestudiesincludethelackofrandomlypresentingfilmsinthetrainingphase.For
thefirststudy,thislimitationwashandledinthequestionnaire,wherethecontentanddistressoffilms
wereratedandwerenotfoundtocorrelatewithotherscores.Inthesecondstudy,anyconfounding
issuesrelatedtothevideocontentororderwouldbeexpectedtorevealitselfinbothconditions,
whichwasnotthecase.Anadditionallimitationisthatwedidnotincludeacontrolconditionin
whichnotrainingwasprovidedatall.WechosenottodosobecauseSchartauetal.(2009)already
indicatedthattheappraisaltrainingiseffective.Furthermore,Beeretal.(2017)recentlyshowed
thatmultiplesessionsofthistraining,supportedbyavirtualcoach,wassignificantlyeffectivein
improvingappraisalskills.Theirstudydidnotincludeacontrolgroup,andalsoposethatthiscould
provetobeaveryvaluableadditiontofutureresearch.

Additionally, the current training did not provide participants with feedback about their
performance.Feedback,particularlyknowledgeofresultscanbebeneficial,i.e.enhanceperformance
(Matthews,2000).Futureworkcouldbenefit fromsome formof feedback toguideandsupport
participantsincomingupwithnewormorequalitativeappraisals.

Tosumup,fromStudy1onecanconcludethatwith the implementationofa technological
toolonecanexpectacceptanceinpopulationsofprofessionalswhoareatriskofgettingexposedto
traumaticexperiences.However,Study2suggeststhatthetoolasappliedinthecurrentstudyisnot
effective.Thelowreportsofintrusions(inlinewithfindingsofBeeretal.,2017)wasanimportant
finding,indicatingthattherearenoobviousnegativesideeffectsoftakingpartinthetraining.Future
researchmightneed toconsidershorterdurationsof theappraisal trainings,notonlybecauseof
impactofappraisalingeneral(i.e.regardlessoftechnologysupport),butalsobecauseofthemore
intenseandpossiblymoretiringqualitythatthetoolhas.Furthermore,applyingthetrainingafew
timesoverseveraldaysmayincreaseitsefficacy(Denny&Ochsner,2014).

Toconclude,thecontributionsofthisresearchincludethatwecreatedatrainingthatappeals
tosoldiersandfirefighters.Technologyisacceptedbythetargetpopulationbutitmaynotbemore
effectiveinbuildingappraisalskillsthanapaper-basedtraining.Ourresearchdoesnotindicatethat
technologyworksbetter thanpaper,yet this resultneeds tobe further investigated in the future.
Furthermore,itisimportanttoreportthesenulleffectssootherscanmakeaproperevaluationof
thistechnology.Technologyisoftenaccompaniedbyadditionalmonetarycost,andpapercouldbea
cheaperoption.However,asshownbyVakilietal.(2014),technologyhasitsappeal,andBeeretal.
(2017)showedthatacompletelydigitizedtrainingofmultiplesessionsshowssignificantimprovement
inappraisal.Inasituationwherethetrainingisnotmandatorytheappealoftechnologycanimprove
thechancesofpeoplevoluntarilyjoiningthetraining.
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