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“scientific thinking is viewed as ‘intensely solitand social’ at the same time (John-
Steiner, 19895. It is analytical; it ‘tests the value of an igbit — a new pattern or set of
connections — for its general concepts. And inpifeeess of testing, other, more complex,
anomalous, or disturbing patterns emerge that @eapowerful tension between the
varied aspects of the enterprise of extending kedgd’ (John-Steiner 1985, p. 203).
Further, it is characterized by ‘logic and metaphquick thought and lengthy periods of
evaluation’ and analogies. In the cultural-histalqsociohistorical) view, this process is

called learning by expansion (Engestrém, Z2)0Bpear-Ellinwood (2008).



SUMMARY

Context, question and goalAttacks against fire-fighters during interventson the field,
by humans or dangerous dogs, are frequent. The@réreal Incidents (Cl) of a
psychologically traumatic nature, theoretically @ble to affect people’s capacity to
perform at theeritraumaticstage (time of the exposure to trauma, i.e. ttervention).
How can fire-fighters manage to resume and compietie mission after an exposure to

trauma ?

Method: This research investigates the cognitive pro@@ssision-Making-in-Action -
DMA) that controls the reactions aRdritraumatic ResiliencéPTR of an individual fire-
fighter, Lieutenant A, during the experience oflarCaction, an attack by two rottweilers.
Pre-traumatic (before the intervention) and paastiimatic (after the intervention) stages of
the experience of Cls are out of our scope. Toghgswe elaborate an ad hoc
methodologyPheno-Cognitive Analys($®CA), a consistent data collection, processing
and analysis method allowing to capture retrospelstithe subject’s first-person narrative
of hisepisode of individual cognitive experieranad to analyse it. The concepts of the
Elicitation Interview (EI) that guides the subj¢éatrecallauthentic(not socially
reconstructed) episodic memories of his experiemealetailed. All precautions required
by the British Psychological Society were takewider to prevent the risk of causing
stress or even more trauma to the subject. Inmlatzessing, a semantic analysis of the
subject’s first-person narrative reveals 48@nitive operation§CogOp), also called
decision-making steps (DM Steps) and performedhduhe 44Present MomentéM) of
the episode, i.e. 4darrateddecision making cycle3hese 44 PM themselves show that
Lieutenant A’s experience of the Cl was made Bixperience Phasg&P), phase 3 being
the traumatic exposure itself and comprising PM.#add 12Decision networknodels
describe statistically each PMsgnitive trajectoryand evidence variations of their shape.
Data analysis seeks to characterise and analyse Hagious shapeBKA pattern3. It
searches for the factors of these variations tHrdhg interpretative definition of several
categorical and ordinal attributes derived mainbnf Lazarus’ work on the appraisal and
coping mechanism, works on resilience such as Cata.’s (1989), also Styles’ (1997)
analysis of attention, Endsley’s work on situataavareness and our prior work on the
focus of attention. Three data sets were elabor&edlata set, PM data set, CogOp data
set. Data distributions were not normal and attebwvere discretised. An exploratory
factor analysis of these data sets was performedSQuare tests, the Goodman-Kuskal's

assymetric lambda and Bayesian analyses reveapesthdencies between attributes but did



not provide evidence of the factors of variatiorD®flA patterns. Decision Tree analyses
(C4.5 and Random Forest) algorithms were usedttherplore the datasets and led to
identifying factors and rules of election of DMAtfans and DM Steps in the flow of
cognitive operations recalled by Lieutenant A. Bxploratory analysis of the CogOp data
set helped to characterise the impact of traumth@subject’s ability to perfornsélf-

agency and theesilience mechanisnige resorted on in response.

Findings: Seven findings were drawn from the processed dxtaour DMA patterns

were identified, in which affects play an importaait in a third of all PMs. 2) DMA
patterns change from one PM to the néxtef-Variability) and a model of inter-variability
was elaborated. 3) The shape of cognitive trajegoraries within each DMA pattern
(Intra-Variability) and rules of production of intra-variability wefiaund. 4) Recognition,
memory and metacognition were not found to plaleargoart in DMA. 5) CI Experience
Phases are resilience-focused turns in the stoty @) A Cl is an experience of collapse of
self-agency. 7) PTR stems both from a cognitiveggite for agency and from external
support. A macrocognitive model of Decision-MakingAction (DMA Model) is derived
from previous analyses and shows the role of aiffettte process of individual decision-

making.

Discussion:The PCA methodological framework must be firstsidared from the
perspective of its limitations. First, despite @etions taken, no one can guarantee that the
subject’s recalls are exhaustive and totally vealtlio his original experience. Forgetness,
voluntary ommissions, and even some forms of see@nstruction are possible. The
conduct of the Elicitation Interview is itself ditilt. It requires concentration and an
assistant researcher could help notice pointsaméhration that deserve further elicitation.
The first-person narrative so obtained may theeefmt be as authentic an empirical
material as the researcher would wish. Beyondptheessing of the narrative, its
chronological reordering and the semantic analysesach speech clause found in the
subject’s answers, may be tainted with some fdnitstakes, misinterpretations,
forgetness), again despite precautions taken.ljraé current loneliness of the
researcher who embarks on using such a protostillisuch that cross-coding and
verification by other researchers and peers isi@ily impossible. However, Lieutenant
A’s case study shows that the PCA protocol yieldeignificant number of detailed,
usable and fairly reliable data for the exploraiom analysis of his individual experience
of a specific episode of action. It helps to depiatl understand the experience of trauma
in action and peritraumatic resilience. It providegful inputs for improving the



metacognitive training of people potentially expbse Cls. Two generic skills are
revealed individual Resilience ManagemeartdCollective Resilience Managemeihey
split intofive elementary metacognitive skillsituation-shift management, self-regulation
conflict management, affect-based decision-makiagmgs, by-the-second cognitive

struggle for self-agency, and attentive crew reatignt.

Conclusions and further research:This thesis has introduced a novel first-person
methodology, and the findings of Lieutenant A’s P&#se study sought to contribute
NDM research by studying individual decision-makargl the experience of trauma (in
contrast to stressful and nominal circumstanceagtion. Further research is envisaged :
the continuous improvement and validation of theAaethodology, the development and
test of Cl metacognitive training schemes to enbdime-fighters safety, the study of the
transition mechanism and rules between cognitieaipns. Inputs to the design of
cognitively autonomous computer agents for videngmand behavioural simulators are

also envisaged.

ABSTRACT

Fire-fighters are subject attacksin the field. This idiographi®heno-Cognitive Analysis
(PCA) studies a fireman’s cognitive experience @Gfrical Incident(Cl) when he is
attacked by dangerous dogs during an interventiba.PCA method, created for this
research, extends tlgdicitation Interview(El), yields a first-person narrative of the
subject’s experience out of his episodic memorg, sgmantically elicits 46Gognitive
Operationsand four patterns @@ognitive TrajectoriesTheir variations in shapénfra-
Variability) and occurrencdriter-Variability) are analysed. A model Bfecision-
Making-in-Action (DMA) and fiveMetacognitive SkillprovidingPeritraumatic

Resilience (PTRare revealed. Epistemological limits are discussed




STRUCTURE OF THE RESEARCH REPORT

PART 1 : The problem space

Chapter 1 presents a challenge that awaits fire-fightersngutheir interventions in the
field, attacks from people and dangerous dogs ateteemed to be Critical Incidents
(CI). As Cls are of a traumatic natuchapter 2 explicits the experience of trauma, in its
difference from stress. and its peritraumatic ph@bapter 3 presents our research
question after defining the concept of peritraumedsilience (PTR) as the capacity to
surmount trauma at the peritraumatic stage owhreetcoping capabilities, and points to
the need to study its underlying cognitive procesShapter 4 presents Naturalistic
Decision-Making research (NDM), points to what aggeas one of its major findings, the
variety of DM strategies. It highlights the fact NDresearch ignores the role of affects,
defines the concept of Decision-Making-in-ActionMB) and posits that PTR is a
metacognitive outcome of DMAChapter 5 explores metacognition and metacognitive
training and presents a framework designed to pedip@-fighters for Cls. Ithapter 6,

we review the main methods used in NDM researcheapthin why our research rather
turns to a first-person approac@hapter 7 presents the epistemological assumptions of
phenomenological psychology as it proposes a rigoomoethod, the Elicitation Interview,
to capture the subject’s first-person episodic maesmf a singular episode of experience.
This chapter also defines our research objecepiode of experience, and its
subdivision, the Present Moment, made of a sequainoegnitive operations conceived as
pairs of {cognitive act ; cognitive object}.

PART 2 : The Research Design

Chapter 8 gives a general overview of the Pheno-Cognitivalgsis (PCA)

methodological framework as it resulted from oweaach workChapter 9 elaborates the
guidelines for performing Elicitation InterviewsljEo help the subject recall authentic
cognitions of the actual time of the experiencedage of action under studghapter 10
elaborates guidelines for data processing in timeesd of a PCA study and presents
examples of the cognitive models used to prepatiealalysisChapter 11 provides
general directions for data analysis, for the disan of the study’s findings, and presents
arguments and guidelines for assuring the scieiyifof a PCA study.



PART 3 : Data and their processing

Chapter 12 presents Lieutenant A’s narrativehapter 13 presents the results of the data
processing phase : the structure of the episodapdrience elicited from the narrative
(Experience Phase3 Present Moment® Cognitive Operations), the chronotext i.e. the
chronologically reordered sequence of speech cdaas@xonomy of cognitive acts and
objects, the cognigraph i.e. the detailed modéhefsequence of cognitive operations
performed by the subject during the entire episttky the decision network models
statistically describing the subject’s cognitivajéctories along the different experience
phases and present moments. Effective precautrahBraits in relation to the scientificity

of our work are also presented.

PART 4 : Data analysis, discussion and conclusions

Chapter 14 analyses the processed data of Lieutenant A’'saia$@resents our seven
findings.Chapter 15 discusses these results from a metacognitive @etisp and presents
the general conclusions of the study of Lieutegsitcase as well as our future research

areas.

*/*

Part 5 presents the appendices of this volume bibhBographyand athematic index The

latter is followed by thend notesof the research.

*/*

An ANNEX CD is available that presents the detailed dateedaor elaborated throughout
the study of Lieutenant A’s case. TBP data set, PM data set, and CogOp data set
Excel files are also joined. Their definitions athlyses are provided in the annex volume
(ANNEX 15). Copies of illustrations that may befdidllt to read in the text are also
provided on the CD.
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TRAUMA : unless otherwise specified, “trauma” destes psychological, not physical
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CHAPTER 1.

rottweilers

Fire-fighters under attack : Lieutenant A and the

The work reported in this study is based on a fiekkarch carried out between the
beginning of September and the end of December @88@art of a larger project run by
the Paris Fire Brigade (Brigade des Sapeurs-PomgeParis - BSPP) aiming at better
understanding how Fire-fighters cope with the diffties of their work. While 75% of
BSPP’s interventions are victim rescue missions{in@ fighting), attacks against
firemen have multiplied and impact on their pers@mal professional life. Aggressions
can be perpetrated both by humans and by dangdogss This chapter seeks to shade
light on this phenomenon. We establish that sucldénts are regular and that they are
considered as Critical Incidents (CI). We show thatr occurrence has generated post-
traumatic support to tackle the risk of Post-Tratim@tress Disorder (PTSD) but that no
consideration seems to have been given yet todhggumatic stage (during the
intervention itself) of this phenomenon. We cone€ldny affirming that where statistics are
needed to shade light on this problem, these caanomunt for the individual, subjective
experience.

1.1. Firefighting as a high-risk profession

All fire-fighters have had or will have to handleiti¢al Incidents in the course of their
missions (Keenan, 2008 ; Regehr et al., 2005héniSA, the International Association of
Fire Chief§ (IAFC, 2013) indicates tha®lthough the trend over the past 10 years has
been a gradual but steady decrease in firefighatlities, 2013 has seen numerous
multiple-firefighter fatalities’. The IAFC, founded in 1873 as the National Asaton of
Fire Engineers (NAFE), publishes hundreds of report their Near-Miss Reporting
System’s web pagend on their web site

For instance :

Report

Number Report Report Date | Event Date
02/14/2013 | 02/11/2013

13-0000301| Crew trapped by flashover. 2032 1423
. . 12/10/2012 | 11/16/2012

12-0000279| Open valve causes line to whip. 0723 0000
12-0000266| Training assist FF in gaining controgkitiding pumper. 11/11120012 08/33620009
. N 09/06/2012 | 09/01/2012

12-0000246| Medical oxygen bottle explodes during. fi 1652 1412
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12-0000238| Engine drives away with LDH still conteet 08/12%28012 06/125125012
12-0000237| Firefighter falls from moving apparatus. 08/122127012 08/215(/)%012
12-0000230| Depeleted red blood cells cause FRitjuta 08/?3128012 08/?;\%012
12-0000227| Adverse heat drives interior crew out. 08/?;228012 07/11§é%012
12-0000226| Attack crew initiates entry with no wate 08/?;4)27012 10/5(%%008
12-0000215| Crew member falls through floor. 07/%;227012 07/21%20012
12-0000210| RIT evaluates roof collapse indicators. 07/&3127012 05/3%20012
12-0000183| Lack of water impacts firefighting effor 06/5%29012 12/227(/)20009
12-0000177| Dirty lens nearly causes FF to fall. 06/222‘/126012 12/53(/)20007
12-0000166| LDH damaged when crossed by apparatus. 06/2115(/)20012 05/123(/)20012
12-0000155| No water in the tank to fight fire. 05/33}625012 01/83(/)20012

This problem is in fact universal. The first of Ke@’s (2008) surveys of 98 Australian

Table 1 Extract from IAFC's Near-Miss Incident Repats database

fire-fighters shows thatdll of the firefighters in [her] study had experead a work-

related traumatic event as part of their firefigigicareer, and the clear majority had

experienced more than one such eveand even twenty or more in their career.

Regehr et al. (2005) report th&i6% of volunteer firefighters in New South Wales

reported that their safety had been seriously tterad at some time, 26% in the last year
(Marmar et al., 1999). In addition to personal dangfirefighters are regularly exposed to
the suffering and death of others. In a sample6af firefighters in Australia, 78%
indicated that they had been exposed to at leasiCritical Incident at work including the
death of a colleague, injury on duty, mass cases|tor the death of a child (Regehr, Hill,
& Glancy, 2000). Over 40% of 103 firefighters sedlin Canada report being exposed to
each of the following events: violence against heultiple casualties, and the death of
a child, and approximately 30% of firefighters rejpexperiencing the death of a person in
their care (Regehr & Bober, 2004)..]".

And it does not affect only fire-fighters but athergency response forces. Marmar et al.
(2006) add Police service is widely recognized as one of thetrdangerous and stressful
occupations. Police and other first responders raqgeatedly exposed to potentially
traumatic situations (also known as “Critical In@dts”), such as armed confrontations,

motor vehicle crashes, and witnessing violent d&ath
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Statistics have been missing and the number ofi@gwn the line of duty reported in the
USA is underevaluated (Moore-Merrel et al., 20083 urrently, there is a dearth of

published information on firefighter injurieqp. 4.

1.2. Attacks on fire crews

The same is true about the number of attacks petpdtagainst fire-fighters in the UK
says the Fire Brigades UniofiFBU, 2005). FBU (2008) mentions thabfficial figures on
the scale of attacks on fire service personnetierUK as a whole are woefully
inadequaté (p. 45) and that The scale of attacks in Northern Ireland has ordgibmade
public when ministerial questions have been pupemalf of the Fire Brigades Unidn
(ibid).

The number of attacks perpetrated against firetdighis high and has been rising steadily.

In the UK, “The British Crime Survey (BCS) 2002/3, which islbasn interviews with
around 36,500 people, shows that fire and resaegliiters and officers, along with police
officers and prison service officers and other vesskdefined as being in ‘protective
service occupations’, most at risk of experienaifuyence at work. Fourteen percent of
workers in this occupational category report tha¢y experienced an incident of actual or
threatened violence while working, in comparisothvli.7% of the workforce as a whdle
(FBU, 2005, p. 3). FBU (2008) indicates th&ifficial figures obtained from every fire and
rescue service in England and Wales suggest treaath\attacks went up from 1,359 in
2005-06 to 1,506 in 2006-07p. 45).

FBU (2005) provides several accounts of such e¥emts testimonies and statistics show

that this problem is not confined to poor urbaraaré-BU, 2005).

The problem is the same in Scotland (FBU, 2005)thadscottish Executive reported
more than one such incident per day between ApfiB2and March 2004

In France, the number of attacks against fire-ghhas also seriously increased over the
past years as Beignon (2063tates. This trend is confirmed by the French erim
observatoryfObservatoire de la Délinquangéwho publishes statistics on attacks
targeting Firemen provided by the Paris fire brgia@8rigade des Sapeurs-Pompiers de
Paris (BSPP) . These show that the number of atagiinst BSPP firemen increased
drastically since 1993:
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Year | Nb of attacks
1993 5
1994 4
1995 7
1996 0
1997 1
1998 2
1999 3
2000 10
2001 10
2002 18
2003 24
2004 59
2005 84
2006 93
2007 87

Table 2 Number of attacks against BSPP Firemen (18%2007) ; Source: BSPP

If this figure remains modest in regard of the 480 interventions performed by the
BSPP in 2007 as a whole, it has entailed severaemuences, especially on G1's sector
of intervention. Firemen's wives are not willinglitce in suburbs where the feeling of
insecurity has developed so much ; Firemen aremewnded not to wear their uniforms
on public transports ; and many of them are gettioge and more depressed with the
situation according to BSPP’s Chief Psychologiatliag to an 33% attrition ratio in 2006.
In Scotland, FBU (2005) indicates that if seriousidents are rare, their cumulative effect
has similar impacts on fire-fightétsin the USA, Sweeney (2012) reports the variety of
consequences Cls entailthé staggering number of heart attacks, suicidebgealthy
addictive behaviors, and high divorce rates infine service as well as the emergency
medical service and law enforcement communiti@asnong which the increasing attrition

ratio in volunteer fire-fighters

FBU (2005) explains that violence has now beconmegddire-fighters’ vision of their

job, a reason along with heavy paperwork (FBU, 2@@3 for under-reporting,

1.3. Attacks by dangerous dogs

Aggressions against emergency responders canalgerpetrated by animals during
rescue operations in relation to victims attackgdidngerous dod¢dlike rottweilers and

pit bulls, or during other operations such as scispeests by police forces. Reports of
such victim rescue operations are manifold. InUke reports of attacks against dog
owners can be found on the welF-BU (2008, p. 39) mentions such an incident rigubr
by the Grampian FRS. In the US, it is reported log$Bite.ord that on February 17

2011 in Dillon, South-California, 66-years old Bida Hayes was killed by her two
rottweilers and emergency workers on arrival atsitene were threatened by the animals

that were eventually shot by police deputies. Oy 2, 2013 in Hawthorne, NBC
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Southern California reports the attack of a rotterailog against Police Officers who were
arresting his master. The dog had to be shot by.the

The general pattern of such victim rescue intefeestis virtually always the same :
emergency responders get to the field to assisms¢cdangerous dogs threaten them, and
if no other means of securing the place is avalglolice officers shoot the dogs, thus

creating a supplementary risk for other emergenarkers.

1.4. Attacks against fire-fighters are Critical Incidents (CI)

Sweeney (2012) points to the fact thiats the men and women in the emergency service
professions that are at a greater risk of sufferimigg-term stress that can lead to post
traumatic stress disorder (PTSD). The ‘rate forghasable PTSD among firefighters was
16.5 percent compared to a one percent to threegueerate for the general population—
about one percent higher than PTSD rates of Vietmatarans’ (DeAngelis, 1995, p.36).

In the UK, FBU (2005) reports thaBlil Feeley, Assistant Chief Fire Officer at Avome~
and Rescue Service, said that one firefighter exadliytleft the service after a long period
of sick leave due to post traumatic stress disorderhad been involved in an incident in
which a scaffold pole had been thrown through tirelaw of a fire enginé (p. 8). FBU's
(2008) report on attacks against fire crews mestibat ‘attacks on firefighters should be

treated as trauma, with significant implications &tress, anxiety and depressidp. 44).

1.5. Lieutenant A and the rottweilers : the experience ba Cl

Such is the case of Lieutenant A in 2007, in theh®on suburbs of Paris. Lieutenant A is
a young officer at the BSPPwith approximately five years of experience. Tag of the

events, he is the duty officer at his fire station.

When Lieutenant A hears the radio call at the Biaion's main desk, he thinks that two
people bitten by their dogs is not serious enouggaaon to proceed to their home as
something more important could happen then. Bugmnrearing that reinforcements are
called in, he reconsiders his first opinion anddhauffeur drives him down to the victims'

domicile.

Arriving there, a crowd has gathered around thenwrgate, eager to get glimpses of the
events. His driver parks their car inside the ps&®j where Lieutenant A can see that the
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two dogs are held in respect by armed policeméharbottom-end of the garden, and he

decides to attend to the victims, inside the house.

As one of the women is yelling, his attention iawin to patches of blood and the scalped
head of the youngest of the two, a daughter of tyvdrer mother lying next to her,
wounded only from knife cuts she had inflicted @ngelf when trying to kill her dogs who
were attacking her beloved one. As the buzz irvilles lounge indicates, they are well
attended to by the medics and Lieutenant A goek in&éc the garden to see what is

happening of the animals.

As he is standing in the midst of colleagues ant@©®fficers in front of the sited dogs,
the father and husband of the women suddenly srunpthe garden, shoutingill my

dogs ! Kill my dogs"! Fearing the consequences of his violent behayloautenant A

asks him to stop but fails. Too upset, the maneson shouting and advancing toward the
dogs. Farther on his trajectory, a Police Offidspasks him to stop shouting and to calm

down but is not more successful than the Lieutenant

It is when the Police Officer pulled the fathethe ground to stop him that the dogs got up

on their legs and jumped forward... threateninggwee's security.

At that precise point in time, Lieutenant A’ s atten is captured by the dogs' eyes, the
universe around him becomes like a tube, and viRolee Officers are shooting (forty-

five) bullets to try to kill the rottweilers, thabunds to him like 12 July'€ fireworks. As

he then moves backward one or two steps, tim&assluspended and he can see the bullets
going through the dogs' bodies in slow motion dmirtimpacts only affecting slightly

their course.

Just after the dogs had run amidst the group, snenglooutsdne of them has escaped !

Lieutenant A fears that running wounded on theet¢rehe would be extremely dangerous.
But after it was found out that all issues had reexh closed, the search for the lost animal
focuses on the garden and its many hidden cortergellar, and even the next door yard,

the street-gate of which had also remained foraipaiosed.

Ultimately her body is found next to the other dodtieutenant A feeling reassured he
talks to Police Officers and learns from them fioaty-five bullets have been shot while he
was standing right in the middle of their trajectsr Next, he goes back inside the house to
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attend again to the women. Soon after, the lateetaken by two ambulance vehicles to
hospitals, though not so easily as the crowd oetsidring at them puts another load of

psychological pressure on the Lieutenant and his. me

Some minutes later, a Television crew arrives pmreon the event. Lieutenant A orders
his men not to speak to them, as standard procedegeest.

Once the victims have gone, realising that theyjhatdescaped death, he and his driver
talk in the car on their way back to the Statidw two men only thinking of what might

have happened of them.

The story ends with the Lieutenant talking withleagues from other Stations who were
present on the premises the day of the incidentatedon with his wife. And with an

official report to write as it was an incident of exceptional nature...

This critical incident is the central piece of fhresent research.

1.6. What is a Critical Incident ?

“Critical incident stress is a normal reaction exigeiced by normal people following an
event that is abnorma(NFPA, 1997). For Hammond & Brooks (20014 tritical
incident is one that leads to an unusually powestrgss reaction that overwhelms the
person’s ability to adjust emotionalty For Mitchell et al. (2003) they ar&xtraordinary
events that happen suddenly, without warning, asdidt a person’s feeling of control

and faith in their surroundings

For Mitchell (1983), the theorist of CISD (Criticlcident Stress Debriefing), Critical
Incidents are extreme events of a psychologicedlyrhatic nature experienced
individually. For Tuckey (2007) they ara potentially traumatic evehtThey are also
described as traumatic by Marmar et al. (2006heg trigger terror at the time of the
threat’. Marmar et al. (2006) give examples of ClPotice and other first responders are
repeatedly exposed to potentially traumatic sitorasi (also known as “Critical

Incidents”), such as armed confrontations, motdnigke crashes, and witnessing violent
deaths’. And Bertrand (2007) characterises Critical tets by referring to extreme
situation$' that arel) violent and intense, 2) sudden andpewgd, 3) impossible for the
subject to handle by resorting on his usual rogtened resources. Weick (1993) calls them
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“cosmology episodém his famous re-reading of the Mann Gulch dieg&tand

characterises them as the experience of the cellaipsense for the subject.

This characterisation of Cls as traumatic in naisiraoderated by some researchers
however. For instance Duchet (2007, p. 124) saygé@rincidents are onlydisturbing
the return to the field of his teams of professigitawhile trauma is &n event of a larger

scalé.

Life threatening, intense, sudden, inconceivabdgohd ordinary handling procedures,
Critical Incidents overall seem to be of a traumaature, and the nature of the traumatic
experience has to be explained. But how do firerasdue services help their staff to cope
with Cls ?

1.7. In conclusion : The need to study the experience attacks against

firefighters

FBU (2008) reports that onlyA*small number of fire and rescue services haveleced
or supported research into attacks against firetiggh” (p. 49). The usual support

provided in response to such occurrences is Criticadent Stress Management (CISM).

For Mitchell et al. (2003);The main goals of a debriefing are to mitigate thgact of the
traumatic event on victims and to accelerate recppeocesses. It is intended for use with
emotionally healthy people who are experiencing@auormal stress reactions to
abnormal traumatic events. It helps the particigatat (1) verbalize their distress; (2)
form appropriate concepts about stress reactioriereefalse interpretations of the
experience are formed; and (3) return to routinediioning” (p. 46). Hammond &

Brooks (2001) indicate thaCiSD is now part of a comprehensive spectrum dirtiegies
called critical incident stress management (CISaMhid may be supplemented by earlier
interventions, such as demobilization or defusargyne-on-one encounters. CISD is
neither psychotherapy nor counseling, but is indtéasigned to promote emotional health
through verbal expression, cathartic ventilationymalization of reactions, health

education, and preparation for possible future rteacs”.

Sweeney (2012) reports th&ifefighters receive little if any training or supg to help
them cope emotionally with traumatic stress. Follmya distressing (the death of a child,
a mass fatality, or the death of a fellow firefighin the line of duty) some fire

departments may implement a critical incident strésbriefing (CISD) or offer the
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assistance of department chaplain. However, ordgnall number of departments offer
educational programs on coping with traumatic strasd grief for the firefighters, their

families, and department chaplait?s.

The attention of emergency services focuses mamlyost-Traumatic Stress Disorder
(PTSD) and the mitigation of the psychological irtigeof Cls.

Conversely, it seems that how an individual firghtfer copes with a critical incident that

affects himduring an intervention has received insufficient attemiyet.

Reports of such experiences can be found for instan the IAFC’s web site. Produced in
an institutional context, and apart from a narragod interesting lessons learnt in terms of
needs for improving situation awareness, collalbmmaequipment, training, standard
operating procedures, etc., they contain no stdidiyesfighters’ decision-making in

action. This is the case for instance with reparnhber 10-0001072 of 08/30/2010
provided by IAFC (2013a) about a fire-fighter fatlithrough a collapsing floor right into
the middle of the blaze consuming a family homeisdment. IAFC (2013a) also publishes
report number 05-0000267 of 05/27/2005 about dfifyieter who intervenes with medics

to rescue a woman said to have attempted suicltevittim pulls a knife out of her
pyjamas and threatens to cut the throat of an eenegsgworker. Testimonies provided by
the New-York Fire Department’s Officers and Mereathe 9/11 eventsshow to what

lengths these people went to save their and othees.

The experience of a Cl still needs to be studietiaanCls are deemed to be traumatic, the
next chapter presents trauma and its essentiairésat
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CHAPTER 2. Trauma and the peritraumatic experience

Critical Incidents (CI) are of a traumatic natufis chapter therefore presents the
different aspects of the concept of trauma. Wedamur attention on the peritraumatic
phase, for McNally (2003) and Gershuny & ThayeO@)2xhe wordperitraumatic
referring tothe time of the exposure to a traumatic evéfe clarify the difference
between stress and trauma. We present one of ¢bated features of the experience of
trauma, peritraumatic dissociation. Finally, wereltéerise the potential reactions to
trauma exposure and discuss the potential impactbn fire-fighters’ capacity to make

decisions and to complete their duty at the penitratic stage.

2.1. Whatis trauma ?

2.1.1. Trauma, its characteristics, its different types

If trauma is an old notion (Dayan & Olliac, 2010Jor Sauzier (1997)“the definition of
trauma itself is still broad, vague, and changeabdend Gershuny & Thayer (1999show
that in the American psychiatric tradition, the cept of trauma evolved from the vague
notion of an extraordinary event to the more speaibtion of a life-threatening event, the
life at stake being that of the subject himselbbsomeone in his immediate vicinity.

The word “trauma” as used by Fréudonveys three meanings say Laplanche & Pontalis
(2004, p. 500) :that of a violent shock, that of an intrusion, tbatonsequences over the
whole[psychologicallorganisatiori, and they further explaththat trauma is by nature
overwhelming one’s capacity to cope becaubke fncoming flux of excitation overwhelms
the psychic apparatus’ tolerance [...] leading teadure of the principle of constanty.

Trauma is not the ordinary surpri$encountered in everyday life, but the surprise of
meeting arunbearable-beyond-imagination dettilat surpasses in horror anything that
the subject had tried to anticipate. It is, saysd@r(20074&}, a violent event thatguts us

in touch, suddenly and directly, with the realifydeatli, and for Vrignaud (2008, p. 146)
it is “a frontal shock with the (un)human face of realifor Lebigot (2005, pp. 28-29)
trauma is a long lastingeffractior, an “intrusion” into one’s psyche resulting frcam
“fright” (“ effroi” in French), from terrd¥, the subject beingntimely confronted with the
reality of deathan unbearable shock due to tkadden encounter with a detail that takes
the subject beyond what he had ever thought hawatd bé&** (ibid, p 19).
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Gershuny & Thayer (1999) stress the current consgrcharacterisation of trauma: it
entails an exceptional level of affective excitatidintense fear, helplessness, or hottor
and the experience of trauma subjectivé and depends on one’s familiarity with

circumstances.

2.1.2. Different traumatic circumstances

Trauma can be experienced in a variety of circunt&s. Lebigot (2005) indicaféshat
trauma refers tothree different types of circumstances : for inse@one’s confrontation
with one’s likely imminent death, or with the untade and unimaginable pain inflicted
on someone else, or it has to do with people’slyaroent in others’ death (for instance
through torturing them), even if in that case tlaeg prepared for the other’s dedf(hp.

15). He adds it can also be associated with onelden feeling of complete abandonment
by the surrounding world as in the case of a ragbecomplete collapse of one’s system
of beliefs and values. Vrignaud (2008) reportsdage of Mrs N who suffered violence
and rape in jail after being arrested for politiaativism in her country. Vrignaud says Mrs
N “confronted the destruction of what founded heresrthg and speaking human being
[...] links were broken, the laws of nature were ekied, the symbolic order upset, taboos
brokeri (p. 145). Laplanche & Pontalis (2004, p. 500padssert that trauma may lie not
only with a ‘very violent event alofidut also with ‘an accumulation of excitations each

of which would be tolerable

2.1.3. Trauma or traumatism ? The choice of a working defiion

As we can see from these definitions, the diffeednetweernraumaandtraumatismis
unclear. Laplanche & Pontalis (2004, p. 499) expthat traumd designatesd wound
with an intrusiori®* whereas traumatisni rather designategtie consequences on the
whole organism of a lesion resulting from extemwvialencé, though, they say, Freud
himself tended to use one word for the other. ReaugDujardin (1998) gives an opposite
definition. In this thesis we shall consider tlraumais equivalent to a stressor, while
traumatismis the process by which trauma affects the sulgjedtits consequences, and

trauma exposures the encounter with trauma.

2.1.4. Trauma vs. stress : the choice of an unambiguoudimi@on for the thesis

Despite such neat characteristics, the differeeteden stress and trauma often remains
unclear. For instance in Kowalski (1995) talkgrafumatic stres8. And in their study of

the response of emergency workers to Critical keid that happened during the 1989
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Loma Prieta earthquake Interstate 880 freeway pedlastress is referred to astitine
non-Cl stressby Marmar et al (2006), differentiating stresarfr Critical Incidents (CI)

but creating confusion between Cls and traumaappeéars a€l-stress

2.1.4.1. Stress as a staged and variable process

Quoting Welford (19739, Schonpflug (1983, p. 299) defines stressaasing when
motivating conditions are not reduced by the orgaris actions (Welford, 1973, p.568)
and Cox et al. (2000) define it in terms of a negabalance between cognitive demand
and cognitive capacities stress can be said to be experienced when the abnfiaom the
work environment exceed the employees ability pe e@ath (or control) them.

Lazarus (19936) showed the tight inter-relation of stress and éongtand extended the
definition of the former to suggest a staged madebping and to define stress itself as a
staged reaction to a stres€oCarver et al. (1989) explain that for Lazarugrajsal and
coping form one single process made of three g@pwary appraisal, secondary
appraisal, and copinfjthat may loop into one another if circumstancegire. Lazarus
(1993b) also highlighted theéransactional natureé* of emotions, the reaction to a stressor
depending on two cognitive proces$asamely ‘appraisal“® and ‘topind’, shaped by

both endogenous and exogenous fattofsie concept ofdppraisal was formed around
the notions ofelational meaningandnoxiousnesand it was placed at the centre of his

definition of stress.

The “relational meaningof an event is what the stressor means to theiohahl in terms
of “valencé, the quality and level of affection of his weleimg (its potentiahoxiousnegs

and it results from the appraisal process (Laza8@38b}°.

In Lazarus (1993b)alenceis nil if there is no stress, positive if the aguipal is positive -
Selye (1974}, quoted by Lazarus (1993b), coinaxlistress “the good kind of stress
because it [is] associated, presumably, with pesiteelings and healthy bodily stdtes
Where there is eustress there are positive emotfonggative valence generates distress,
“the bad kind, associated with negative feelingsdistlirbed bodily staté¢Selye 1974)

I.e. negative emotions. Timature of the threaits presented by Lazarus (1993b) in terms of
acongruence vs. discrepanbgtween an expectation or belief on one hand and a
actuality on the other hand. Its appraisal maydygeddent also on other variables, namely
personalityandintentions®. Finally, theindividual’'s capacity to change the course of

eventds also determinant (Lazarus 1993b)
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The coping process, Lazarus (1993b) says, inva@vesx of cognition and actiéfy and it
varies with circumstances (Lazarus 1993h) is also influenced by individuals’ own
“coping styl&>® (Lazarus 1993B) And like Schonpflug (1983), Lazarus (1993b) swsige
that there are two fundamentaloping strategi€s’ (also see Carver et al. (1989), building
on Lazarus & Folkman (1984)), one that aims at cadythe stressor, the other aiming at
enhancing the way the stress reaction is handlepinG strategies tend to match
circumstances at hatidLazarus, 1993b), and if circumstances vapping strategies
change from one stage of a complex stressful emeotmanother. If we lump together the
stages in a complex encounter we gain a false i@aitithe coping procesgibid). For
Carver et al. (1989) coping strategies are seldnyesiibjects on the basis of their appraisal
of the changeability of the situatinbut only to underline thattie distinction between
problem-focused and emotion-focused coping [...]drasen, however, too simplébid),
and to evidence a set of more refinéattics’ and “ways of copintf® (ibid), the cognitive

selection of which may depend on numerous fa€tors

2.1.4.2. A high-level model of coping with stress and safginpcerns

When people are involved in stressful activitiesitisafety and their ability not to
compromise the execution of their mission are tl@moncerns. Aontrolledrather than
anuncontrolledreaction is expected from them as Lazarus (19888)Hockey (1983)
remind that stress may affect our functioning, ambtions, fear or anxiety for instance,

may lead to different degrees of failure in acfilmzikowski & Baddeley, 198%)

A high-level model of copingan be elaborated from what precedes, describstigessor

Personality Motivation(s)

Event Appraisal Valence

AN

- appraisal = arousal (emotion / stress coping - response [reactionprocess :
Discrepancy Potential Changeability Coping

. Controlled
reaction
@ Coping
mode

outcome style Uncontrolled
reaction
Théron (2010-2012), based on Lazarus (1993b)

Figure 1 A high-level model of coping : stresso® appraisal = arousal-> coping-> response

Such a model suggests that the elements of thegsacdepicts could be levers usable to
reduce stress. For instance, as Coates (1997)iefplaroviding clear goals may reduce
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stress, a view shared by Annett (1997). In thigexdpnpriming would be an important

factor of coping as noted by Colman (2006)

2.1.5. Our working distinction between trauma and stress

A neat difference between the two concepts appeaws In this thesis we adopt the

following working distinction.

Trauma(or traumatism) refers to a long lastipgychologicakffraction without
gradatior, due to a violent, most unexpected shock that fhetsubject in touch with
death or with the collapse of his beliefs or vaJexl that overwhelms his adaptive

capabilities.

Stressonly refers to daemporary pressuren the individual’'s psyche, caused by situations
mostly anticipated or expectable and that disagpaace the individual has ceased to be
exposed to the stressor. For Lebigot (2005) steessme light suffering generating anxiety
that the subject can handle, and for Schonpflug%1@ kind of linear, progressive,

scalable, equation of demand (difficulty) and calitgb

2.1.6. The clinique of the peritraumatic experience of tiena

Clinical observation has helped psychologists awtipiatrists to understand further the
concept of trauma and the symptoms of the timé@®ixposure. This is particularly
interesting as the underlying cognitive procesthefperitraumatic experience is ill-known
(van der Kolk, 1997 ; Anaut, 2006).

2.1.6.1. Three aspects of the peritraumatic experience

Clervoy (2007, p. 35) explains that traumatic esaitect individuals at the time of their

exposure in three manners :

« Unpreparedness : The individual being made oveident by his professional milieu
is made weaker in the face of extreme situatiorfeedas less prepared to handle them,

which increases the intensity of the surpgfise

e Surprise, senselessness and disorientation : Toaddold of the process according to

Clervoy (2007, p. 42) is that, being exposed touthienaginable while so confident, the
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individual is disoriented, left alone, without wartb form a mental picture of what is

going on. His routines are made useless by ayatall situation, taking him abatck

e Peritraumatic dissociation : Third, Clervoy (208ays, the individual is tantalised,
paralysed, left in a state of mental derelictiomsotatior?®. He experiences
psychological peritraumatic dissociatioh a central feature of psychological
traumatism (Gershuny & Thayer, 1999 ; Kennedy e28i04).

2.1.6.2. Peritraumatic dissociation as fragmentation ofptbgche

According to Kedia (2009), peritraumatic disso@atcan be defined as the collapse of the
psychic unity®, “spacing outin Pynoos et al.’s (1997) terms. The word, Keshgs (ibid)

is used for the first time in 1845 and will be red$y Janet (1889) in his work on

hysterid’. Janet’s dissociation theory (Colman, 2006) supp@s automatic

subconscious activity, spontaneous and reguldedia, 2009) under the level of
consciousness. For Janet (Kedia, 2008¢ ‘mind synthesises the activities of the consciou
and subconscious levels, allowing for the unitthefSelf and organising the subject’s
present activity*. Kennedy et al. (2004) support this viewDissociation can be defined
broadly as a failure to integrate experiences (meesy perceptions, etc.) that are

normally associated (e.g., Janet, 1889).

Dissociation deteriorates the mind’s capacity terafe this psychological synthesis, and
creates a psychological spithrough which thoughts, emotions and behaviouns ca
function independently of each other. This is wiyhis state of psychological
fragmentation (Clervoy, 2007, pp. 276-277) the eabijs unable to react, only to be the
spectator of the course of events that seems tggss in slow motion, as if time and
space were suspendgdhe is unable to think, everything becomes suspendled, his
thoughts, timé.

2.1.6.3. The symptoms of peritraumatic dissociation

If Gershuny & Thayer (1999)indicate that there is no consensus on sevetakof

symptoms of peritraumatic dissociation clinical @bstions note that these can be :

e Derealisation (McNally, 2003 ; Gershuny & Thaye999 ; Kennedy et al., 2004 ;
Kindt & van den Hout, 2003 ; et al., 2004): thexperience or perception of the world
as unreal, strange or aliér{Colman, 2006, p. 203).
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» Depersonalisation (McNally, 2003 ; Gershuny & Thay®99 ; Kedia, 2009 ;
Kennedy et al., 2004 ; Kindt & van den Hout, 2003cLeod et al., 2004): the sense of
being a spectator to one’s own fate (Colman, 20416 called Out of Body
Experiencéby Kindt & van den Hout (2003).

« Time distortion, or altered time perception (McNaR003 ; Kindt & van den Hout,

2003): a sense of time slowing down or speeding up.

« Emotional numbing (McNally, 2003): a loss of these of affect, of emotions.

« Dissociative stupor (Colman, 2006 ; Clervoy, 20@fg ‘profound diminution or

absence of voluntary movement and responsivenesseimal stimuli (Colman,
2006).

* Motor restlessness (McNally, 2003): a form of phgshyper-activity.

» Elevated heart rate (McNally, 2003).

* Analgesia (Kindt & van den Hout, 2003): theldsence or diminution of pain
sensatioi (Colman, 2006, p. 34).

If it has been said that psychological dissocialiad a negative impact on one’s capacity
to synthesise the various elements of his expegighennedy et al. (2004) supported by
Crocq (20074} assert that dissociation has also a protectivetium as its manifestations
mentioned aboveserve the function of reducing awareness of in&dikr information

(both internally and externally derived)

2.1.6.4. The clinique of the peritraumatic reaction

Once the subject has undergone the three-fold gsadescribed earlier, it still remains for
him to react in the real world and to cope with ¢éxperience for himself. This is what we
shall call the “peritraumatic reaction” or “perim@atic response”, the subject’s

“immediate reactich

Crocq (2007b) asserts thahé clinique of the immediate reaction is ill-kndWrecause

psychiatrists and psychologists meet with victimby/date after the exposure to traumatic



incidents, sometimes months or years later, wheurrent symptoms start making

victims’ lives a misery, when they suffer PTSD d8[A (Acute Stress Disordét)

For Crocq (2007b) the peritraumatic, i.e. immed{ateaction) reaction to trauma exposure

can be described along four folds (cognitive, dffe; conative and behavioural) as either

» Adaptive(Also named Stress adapte “adapted stress”, Crocq views it as a reactibn o
alarm and mobilisation (2007b, p. 7))

* Maladaptive(Also called ‘stress dépass€‘over stress”), it may be caused by inner
weaknesses in the subject’s psyche or by exhaustidsy his defencelessness /

unpreparedness for a violent event, which may se dolonged or repeaté&j

» Or Pathological(Pathological reactions may be either neurotipsychotic. Both are

thought to be based on prior mental patholdgies

2.1.6.5. Autobiographical and episodic memory : the peraisteof traumatic

memories

Brewin (2003) and Kedia (2009 gffirm that dissociation would encode the memooks
trauma into Sensory Accessible Memory (SAM), whigbuld prevent their integration
into the “ordinary” autobiographical memory, whislould be essentially verbal (Verbal
Accessible Memory, VAM), thus creating groundsRarSD.

But all the experiences we live are usually menearis Autobiographical Memory (AM).
Autobiographical memory is (Conway, 2004, p. 56&)r‘ability to recall knowledge of
our past and to form detailed specific memoriesingle experiences.and therefore the
ground on which our cognition operates in acfi¢ibid). AM is made of two distinct but
complementary parts : episodic memory and autobgcal knowledge. Episodic
Memories, Conway (2001, p. 54) sayepresent knowledge of specific actions and action
outcomes derived from moment-by-moment experietite minutiae of memory, while
“Autobiographical knowledge is distinct from sengoeyceptual episodic memories which
represent specific details derived from actual eigmee (Conway, 2001 onway (2004,

p. 563¥°. Autobiographical knowledge stems from the comisdion of episodic memories
(Conway 2001, p. 5%) Conway (2001, pp. 56-57) distinguishes threeltegt
autobiographical knowledge : Lifetime periéd&eneral eventsand Mini-historie¥.
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Autobiographical knowledge and episodic memorieschosely tied together in recalls
(Conway, 2004).

Van der Kolk (1997) stresses the peculiar charadtgaumatic memories : their extreme
persistence in autobiographical menfory A century of studies of traumatic memories
shows that they generally remain unaffected byrditeeexperiencés(ibid, p. 245). The
retrospective study of the experience of traumaobétutobiographical Memory is likely

to be facilitated by the vividness and detail sfassociated episodic memories.

2.1.7. How to find out if a subject was actually exposedttauma ?

Retrospectively the researcher can evaluate itgect has actually experienced trauma
or only stress using Crocq, Cremniter and Coq’s édiate Stress Questionnaire (ISQ)
presented in Crocq (2007b, p. 25). Its 20 questwasated from 0 (absent symptom) to 5

(very intense) :

Question 01(2(3|4|5| Mark

| was not expecting this, | was surprised

| was afraid to be hurt or ill-treated

| was frightened for my life or one of my relas’ life

My thoughts were fuzzy, slow or suspended (likdaekout)

| didn't understand a thing about what happened

| felt like | was living a nightmare

| felt space-disoriented

Time felt like accelerated or slowed down

There are some aspects of the course of eventsdhahot /
couldn’t remember

© o|Nlojga|dhlW|IN|F|[FH

(=Y
o

| was horrified by what | was seeing

| was feeling one or several discomforting physgahptoms like
11 |shaking, tight throat, tight chest, heartbeatstrigasf intestine
spasms, being sick or a compulsive need to urinate

12 | I was insensitive (or feeling like | was floag)n

13 | I was in a state of psychological disturbancagtation

14 | I was feeling powerless

15 | My movements were slowed down (or | was evealpsed)

16 | | was gesticulating in a disorderly and uncdfetbmanner

17 | I was acting mechanically, like an automaton

18 | was screaming, | was stammering (or else | staitk out of
stupor)

19 | I felt abandoned

20 | For several hours after the events | felt vésyudbed

A total mark of 50 or over (out of 100) indicatesttthe subject experienced
trauma

Total:

Table 3 Crocq, Cremniter and Coq’'s Immediate StresQuestionnaire (ISQ)
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Other questionnaires are also available to askesgéality of peritraumatic dissociation

like the Peritraumatic Dissociation Experience Qioesaire (PDEQ).

2.2. Can trauma exposure impact on Firemen'’s ability tgperform in the field ?

The process of the experience of a Cl and thecelirdescription of peritraumatic reactions
point to the risks posed by the subject’s reactroBsit the question at the heart of this
study stands on a less medical side : Can thers&toircumstances of a Critical Incident
jeopardise Firemen’s cognitive capabilities thaitool their action during an intervention
and generate inadequate reactions ? Literatured@®wvo opposite sets of answers to the
guestion and the conclusion of the debate is mudear at the moment.

2.2.1. The YES arguments and vulnerabilities in coping cplities

Kowalski (1995) points to the fact that Criticatidents may delay emergency personnel’
reactions because of distr&sthe more so as the conditions of the exposutatona
Mitchell et al. (2003) say in a study of EmergeMsdical Personn& And for Marmar et
al. (2006) fire-fighters’ prior background and thappraisal of circumstances may both be
determinant of the way they react in the face afitn&®. The experience of trauma is
devastating for Clervoy (2007, p. 48and Kowalski (1995) who says that the impact on
the subject is emotional and inhibiting and thatdoping mechanisms are overwhelffied
Clervoy (2007) says that the subject looses intitfor a while, in a state of expectation,
of passiveness and powerlessness, in the conteomptdthis own fate, his life being in the
hands of destiny, the toy of which he feels heléstiny that alone can decide upon his
fate’®. This devastating character of the traumatic égpee is explained by individuals’

vulnerability, a state of psychological unprepaesinfor surprise (Bertrand, 2007)

2.2.2. The NO arguments : peritraumatic resilience and tf@rce of consciousness and

will

But does the occurrence of trauma really necegsarply that the subject’s initiative is
lost, or that his routines are made useless ?|Reakamples contradict the previous

view.

The testimony posted by a French Fireman on hig'Blé&-ireman Cyril®, a first-person
account of a Critical Incident, does not show thatFireman lost initiative, that his course
of action was put to a halt, that his routines wareo use, lost. On the contrary, he seems

to have found enough resources to keep acting teeb@ situation (which resources
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though is not clear here as the material is rawhasdnot been elaborated through a
controlled interview process). This particular cagggests that Fireman Cyril was moved
by a superior motivation : to rescue the little pagd by a total denial of the physical truth,
the actual death of the carbonised child. At Manic, Dodge, Sallee and Rumsey
resume action immediately after the fire whirl seclean (1993). Reports provided by
IAFC (2013a) about fire-fighters experiencing Clisoashow that they struggle to

surmount adversity.

The concept oflefencelessness helplessnessvoked by Gershuny & Thayer (1999)
should be understood as the impossibility for thigject to reduce the violent threat. It can
only be experienced passively. When Crocq (200@key maladaptive or pathological
reactions he refers to subjects with neurotic gchstic backgrounds, which normally is
not the case with fire-fighters whose recruitmeseks to select sound people, apt to face
the dangers of the job.

2.3. Conclusion: The process of the experience of trauma

The experience of a Cl is a staged process willdrcontext of an action, for instance a
fire-fighting intervention. Before the interventiomhich we could see as pré-traumatic
stagé, is a preparation time during which fire-fighterey be trained to face trauma, and

this stage extends until action starts.

For fire-fighters, the intervention starts whenytlaee mobilised at the fire station or from a
command post and they are dispatched to the fidld.intervention itself, the
“peritraumatic stageof the Critical Incident, is the short time (49 &0 minutes for victim
rescue interventions, as said earlier) during whiabma is experienced. This spans from
the start of the intervention until the subjectrigrates his mission, leaves the field and

returns to the station.

After the intervention starts th@d6st-traumatic stagethe one during which PTSD

symptoms are likely to appear, lasting from dayd \@aeks up to the remain of one’s life.

At the peritraumatic stage, the psychological shergrusts into the subject’s psyche
unbearable memories of the event and generatdsapenatic dissociation and later the

subject’s coping mechanisms entail his reaction :
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Trauma —— Appraisal ——»

Extremely
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Trauma Relational
(meeting Meaning
with " (Extreme —
Death) threat,
Surprise,
defencelessness)

Emotional

Peritraumatic

Peritraumatic

Shock Dissociation Reaction
Traumatism
(encrusting
into psyche) LETIIED
Stupor / fright Adaptive,
(Speechless Maladaptive
horror, or
terror Pathological
beyond fear) Reaction
Dissociation
(Suspension
of reality,

Hyper-Focalisation

of attention,
Reconfiguration
of space...)

Figure 2 The general process of the peritraumatictage of traumatism

Théron, 2010

The peritraumatic stage comprises the “exposursgitagescribed above, preceded by a

“pre-exposure” phase during which conditions buiftlto create the traumatic incident

while the subject is acting on his duties, anaibived by a “post-exposure phase” when
a fire-fighter is expected to resume and completertission.

The overall process of the traumatic experiencédcbe summarised as follows :

Pre-intervention
(hours to years)

Intervention : a given, delimited action
(40 to 60’ in BSPP victim rescue missions)

Post-intervention
(years)

Peritraumatic stage

Pre-traumatic stag

" Pre-exposure phas

e

Exposure phase

Post-exposise

Post-traumatic stag
pha

[0}

Preparation for
potential traumatic
encounters

Situation build-up,
with or without

warning signs

Experience of

trauma and
traumatism

Action resumption

Possible PTSD
syndrome

Table 4 The overall process of the traumatic expegnce

The peritraumatic stage is only one part of thi®lelprocess. It is delimited by the

beginning and end of a given action performed bindividual in the field. Its duration

can vary depending on people’s activities. Buhie ¢ontext of BSPP victim rescue

interventions, it would be a 40 to 60 minutes tisia.

As trauma and the peritraumatic stage have now tlearacterised, peritraumatic

resilience has to be defined. One question coul@Mmeng others, at which of the phases

of the peritraumatic stage resilience intervenesasie the subject surmount the traumatic



experience. One could understand that as earlyegsre-exposure phase, when the subject
is likely to perceive some warning signals, he dodt act to get the situation under
control. But would that be called peritraumaticlresce or incident prevention ? Is
peritraumatic resilience intervening at the expegqurase, though theory points to the
helplessness of the situation for the subject & @rcontained to the post-exposure phase

when the subject is expected to resume acting oduty ?

Now that we have a better understanding of the epinaf trauma, of what the
peritraumatic stage is and how it is itself decosgubinto three successive phases, the next
chapter’s endeavour is to elaborate a working d@efmof the notion of individual

peritraumatic resilience (PTR).
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CHAPTER 3. Peritraumatic Resilience and the research question

This chapter discusses psychological peritraunnasidience. We do not consider here
perspectives on resilience held in other domakesrhetal work, systems engineering,
critical infrastructure protection, social-ecolagisystems, and so on. In this section we
elaborate a working definition afidividual peritraumatic resilienc@TR) that synthesises
how the subject copes with a traumatic inciderihacourse of a givélj, delimited®,
situated™, embodied” and enactétf actiort®. The study or PTR is concluded to be
important for human safety in dangerous activitied requires the study of its underlying

cognitive processes.

3.1. Perspectives on the concept of psychological resttice

3.1.1. A dominant focus on post-traumatic resilience

Resilience is asuccessful adaptatiéo adverse circumstances, says Lipshitz (1997,
p.155). A search for “resilience” on the web si¢gminent psychological associations
such as the British Psychological Society (BP®) the American Psychological
Association (APAY* point to a dominant focus on post-traumatic resie in literature.

APA (2013}**focuses on post-traumatic resiliencdpv do people deal with difficult
events that change their lives? [...] It means "bangdack” from difficult

experiences$'® A search for “peritraumatic resilience” or “péraumatic resilience”

yields no result. A search for “post-traumatic liesce” yields 5 results, plus an additional
342 results in APA’s “premium databases”. And adedor “resilience” yields 39 results
plus an additional 13264 results in APA’s “premidatabases”, of which : 431 journal
articles from PsycARTICLES, 109 book chapters fieaycBOOKS, 1688 grey literature
from PsycEXTRA, 144 book and film reviews from PERITIQUES, and 11838
abstracts from PsycINFO.

A search on the BPS’ web sitefor “peritraumatic resilience” or “peri-traumatic
resilience” yields zero answer, while a searcHparst-traumatic resilience” yields four
answers : The struggle to leave military life behihdPolice: higher risk of psychiatric
disorders, “War, earlier trauma and PTSD in trodpsnd “Our 2012 research grants
announcetl And a search for “resilience” yields 55 news anticles, 20 events, 10
publications, 7 pages, and 4 press releases. fpéis all relate to post-traumatic

resilience, either studies of factors of resiliencguidelines for resilience, etc.
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The reason for the focus on post-traumatic resiban of a public health order. Meredith
et al. (2011) support this view. Their RAND rept?tomoting Psychological Resilience in
the U.S. Military” seeks to contributéd' promote health and prevent negative
consequences of war on the nation’s service menaetsheir families (p. iii) as “The
long and frequent deployments of U.S. armed faasesciated with Operation Iraqi
Freedom (OIF) and Operation Enduring Freedom (OEfeynbined with the other
consequences of combat, such as exposure to trdnave tested the resilience and coping
skills of U.S. military service members and thamilies” (p. xiii). Psychology and
Psychiatry seek to find ways to help patients sohee the long-term effects of trauma
exposure, PTSD, the Post-Traumatic Stress Disttdeay Matthews & Chu (1997). And
when psychiatry gets interested in the peritrawrr@tperience, it is (Pynoos et al., 1997)
to study its predictive character of a later PT§Bdsome and of its severity.

3.1.2. A review of perspectives on resilience and theiagiical consequences

The term Resilience became popular when it entiredield of Social Sciences,
especially in Developmental Psychology, Psychiatrg Healthcare. It is a composite

object which can be studied, with nuances, frorfecknt angles :

» Its object : individuals, groups, organisations;iabecological systems, ...

* Its context : Emergency Work, the Military, Menkalth and Child Development, the

workplace, leisure, ...

e Its nature : an ability, an outcome, a process, ...

» lItsreference : is it a response to stress or teawepeated exposure or one-shot events,

» Its factors : what makes a resilient individuak (festance) resilient ? Genes,

education, experience, ...

» Its process : how does one achieve resilience dfueativity, in a mediation

between self and world...

» Its time span : from before the exposure stagedibafter the exposure.
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» Its impacts : how does it help people ? To come eaf of immediate danger ? To

keep going ? ...

e The methods of its study : from sociology to psgattyi and genetics through
phenomenology.

Meredith et al. (2011) found 27@€levant publicationson factors of resilience and report
that “many definitions share some common attributesydief strength to endure some
type of traumatic stress or adverse circumstanSesie definitions focus on adaptive
coping that results in coming back to baseline finming levels, while others emphasize
positive growth (Connor, 2006; Punamaki et al., @00edeschi and Calhoun, 2003; and
Tedeschi and Calhoun, 2004) or thriving and flohmig (Fredrickson et al., 2003) beyond
baseline functioning (p. 2).

Different, if not conflicting views are held withthe research community on resilience.

Everall et al. (2006) and Metzl (2007) summadtfdbree different perspectives on the
nature of resilience, commonly found in literatureey show that resilience is a multi-
facetted concept‘(1) a stable personality trait or ability [...] ; (Ra positive outcome

[...] ; or (3) a dynamic process

Rutter (1998) and Titus (2002) summarise the viegld on the nature of resilience under
a Mental Health perspectiVé: an individual characteristic, and individualgeéraction

with the environment, a balance of good and bae®epces, a type of immunisation, or
else something useful and even necessary for haensgiopment.

Such differences have practical implications irt.f&or instance, as there is an opposition
between the trait approach and the process appridelsten (1994) has recommended
that the term resilience be reserved to descrileepttocess of adjustment after
experiencing significant adversity. This recommeiatas based on the concern that
labeling an individual as having or lacking the penality trait of resilience carries the

risk that some people will feel that they have awdhte resources for coping. Thus, based
on this literature, we consider competence deguiteersity as resilience, whereas
resiliency is considered a trait. We focus our gtad the process of resilientéMeredith

et al., 2011, p. 3). Such a distinction has a pralctitility : Meredith et al. (2011) say that

they “consider resilience to be a process, becauseniéie a trait, it would not be
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malleable; therefore, training to improve resilienwould be futilé (p. 3). This view
rejoins the view held by APA (2013) and BSP (20th3}t people can train to improve their
resilience : “It involves behaviors, thoughts and actions that ba learned and developed
in anyon€. (APA, 2013).

3.2. Resilience is the outcome of a cognitive process

Cyrulnik (2006) asserts that resilience is alwayseractive constructiona“transaction
between what one is and what is [in the wdtl#ynoos et al. (1997, p. 275) say that they
“have consistently found that the experience ofild daring a traumatic situation

involves complex sensory, physiological, affeciive cognitive processing of multiple

moments with differing vantage points of contern

In Healthcare, Jacelon (1997describes the two phases of resilience, disruatiah
reorganisation. He says that the latter is drivea beed fopsychological homeostasis
Damasio (1999) defindsomeostasias the process by whicthé organism, within

defined limits, simply and quickly adjusts in ammamical manner its functionning and
energetic thrust in a constant search of an optistate of balance(pp. 179-183). For
Laplanche et Pontalis (200dpmeostasiss associated with the idea that the way an
individual drives his life and keeps it within aptable limits is controlled by unconscious
psychological mechanisms such asPhiaciple of Constancgnd thePrinciple of
Pleasure(respectivelyminimising excitationsndintending to pleasurable actiopor the

instinct of self-preggation (preservation of life).

3.3. Resilience is an aptitude stemming from four copingapabilities

Gerrard et al. (2004) assert that to be resilieetmeeds the ability trope “defined as
getting by, being adaptable, and withstanding fetadversities The first two terms of
this definition ofcopingare understood as dealing with the situation attaand finding
ways to work circumstances around at the peritraierstage, while the third one implies

the idea of post-traumatic resilience.

Under a post-traumatic, child development perspectiuthar et al. (2008}, supported
by Edward (2005), define resilience dlse‘ achievement of positive adaptation despite
major assaults on the developmental protesseference to asignificant threat or
severe adversity They associate it with thresbilities : to persevere through difficult
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times, to return to a state of mental and physqailibrium, and to bounce back from

adversity®.

Anaut (2006, p. 86)' stresses the necessary correlation between resl@nd traumatic
events. Resilience is a response to traumatic gyveat to ordinary, milder, stressors,
which distinguishes it from coping with stress afined by Lazarus and others. She (ibid)
defines resiliencé as an individual’'s capacity to rebound after cayront victoriously of
traumatic situations, with further strengths, aadhis capacity to keep control of his
identity and to continue to project himself in faéure in a way that conforms to this
identity. In her words also, resilience is a precst spans beyond the time of the

exposure to trauma, well into the post-traumatgst

Three factors of resilience can be identified i& definitions presented above :

» toperseverghrough difficult times, getting by, being adapé&b

* toresumeaction

* tobounce backrom adversity, to return to a state of interrgigbrium or a state of
healthy being, to preserve identity and a sensefofure, and withstanding future

adversities.

“Perseveringcovers in fact two distinct and complementaryios$ particularly
important at the peritraumatic staggetting-by and “resisting, therefore leading to

identifying fourcoping capabilitieghat allow an individual to be resilient :

* At the peritraumatic stage :

» Getting bydefined as €ontinuing to perform despite activityl his capability
means that the subject manages to “do things”etbes to have cognitions, to

make decisions and to act while facing traumaticurnstances.

* Resistingthe destructive pressures of circumstances, @sdsmeededResistance
can be roughly defined as the more or less conscimbilisation of various
physical and psychological capabilities, such &sistness, hope, the management
of one’s margin of safety, situation awareness, gtorder to avoid being
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destroyed by adverse events. For instance at Malch@acLean, 1993), to
resist destruction Dodge first runs away from darige. he seeks to re-establish
sufficient margins of safety between danger andskifh Then he orders his team
mates to drop their heavy equipment to be ablandaster. Then, he lights up a
fire escape and bends to the ground, which istadasrt choice aiming at trying to
survive the imminent fire whirl. In this case, hagiands as an element of active
resistance : hope to be robust enough to withstandmstances, hope that the

latter will spare oneself to a sufficient extent.

* “Resuming actioit As one has already beegétting by and “resisting, the
sense of fesuming is to return to ahiormal’, nominal level of performance, the
one expected for instance from a Fireman who, aftéritical Incident, is supposed
to resume and complete his rescuing activity. Résgi@so means reconnecting

with one’s activity after it has been momentariijeirrupted by trauma exposure.

* At the post-traumatic stage :

« “Bouncing bacK is a post-traumatic developmental issue as irr&séret al.
(2004) : “The essence of resiliency was captured in a combyeoe of the
participants: ‘What doesn’t kill you makes you siger.’”. Rebounding is the
ability to recover a psychological and physicatestss satisfactory as possible, to
re-identify with one’s identity or to elaborate ewmidentity, to project oneself into
the future, to adjust to the new relationship onehave to his environment and
the people around him or her, and to learn fromettperience new strengths and
skills to cope with potential future occurrence<oitical Incident$®,

These elements allow to establish a working dédiniof peritraumatic resilience that will

later allow us to link it to the study of the cotiwe process of decision-making in action.

3.4. A working definition of peritraumatic resilience

In the thesis, we shall use the following workirefidition :

« Peritraumatic Resilience (PTR) is the capacity,aptitude of a subject to cope with a
traumatic incident in the course of a given, deeaj situated, embodied and enacted

action.



Rebounding is not included in the definition ofip@aumatic resilience as it belongs in the
post-traumatic stage, and despite the fact itsiguace of construction of new resilience

capabilities.

3.5. Inconclusion : the question and usefulness of thigsearch

This research is driven by the following questidtow does a fire-fighter, Lieutenant A |n
this study, experiencing a Critical Incident in tb&urse of an intervention, manage to

resume and complete his action immediately afteekposure to trauma ?

Anaut (2006) and van der Kolk (1997) report that tiental process by which
peritraumatic resilience is produced is ill-knowrdahould now be studied. A similar
assertion was made in research on stress and es\dioo instance by Skinner & Zimmer-
Gembeck (2007) who call for arficrogenetit study** of the process of coping. This
process involves a variety of cognitive functioRer Lazarus (199387, coping strategies
are complex and incorporate cognition, motivatiod amotion. Departing from this view,
Skinner & Zimmer-Gembeck (2007 suggest that coping should be viewed as a set of a
hoc reactions setting in motion behaviour, emotaitention, cognition, motivation and

social relationships.

Literature shows that this process mobilises alslilaelpingcapabilitiessuch as the
instrumentatiorof ad hoc artefacts on hand (Engestrom, 1999 ; Béguin & Rabardel,
2000) in order to find a way to achieve a circumséd goal, for instance saving one’s own
life. For instance, at Mann Gulch (Maclean, 1993 ts what Dodge does when he creates
an escape fire and it is also what Sallee and Ryrhgeteam mates, do when they spot a
crevice and use it as an in extremis protectiomftioe fire whirl. Weick (1993) in his
reanalysis of the same Mann Gulch disaster consltigs survivors displayed four
capacities (while victims did not) Bficolag€’, “ Wisdoni, “ Respectful interactidrand

“Preservation of a virtual role systéniricolage equating precisely to instrumentation.

In IAFC’s (2013a) case number 10-0001072, theifjregér who fell through a collapsing
floor into the blazing basement of a burning howeg®rts that once down there Heefan
to try and find something to use to climb back utp.\v
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Testimonies also show that the subject hangs ompassibility of rescue on hand and does
not give up, though he is traversed by momentoptlessness, of discouragement. For

instance, in the same firefighter report he says :

“My deputy chief directed the crew to get the ladohéo the hole for my

escape. By this time, | was burned pretty well gnlegs and struggling with

exhaustion and the intense heat. | was screaminly from pain and due to
fear. | could hear screaming coming from above, Wwas unable to make out
the majority of it. | finally heard the word "laddeand then felt something
across my back. Once they got the ladder in tolbgement, | had to get
around to it. | still could not see anything butfiso this was all by feel. As |
started up the ladder, | got two rungs up, reackadthe third rung, and lost

my grip and fell back into the basement landing rag back. | was so
exhausted that | started making my peace with Gatlthis was where | was
going to die. My wife and my three boys [names tedjitwere at the

foreground of my thoughts and | was thinking abwexer getting to see them
again. Somehow, by the grace of God, | found ttemgth to get up again and
start climbing the ladder once more. | got to therth rung and felt hands

grabbing hold of me helping to pull me dut.

This second extract of his testimony confirms thatsubject exposed to critical
circumstances that challenge his life processes ttegnitively through a variety of
cognitive operations and actions : perceptionsgligeemotions, regrets, affirmative
thoughts and instrumentation attempts, will, ceasipportunities and persevering, ... It
also shows that at a certain moment other peofyehn® and he ows them his rescue,

showing thus the importance of the support of othhew members.

In the end of his testimony the subject draws lesdmom his experience : he advocates

training as a major way to prepare for potentidical incidents :

“Accidents happen, but you have to train hard arkk tthe job seriously,
whether you are a paid or volunteer firefightery@u want to survive. Most of
us go through our career in the fire service withimjury, but it can happen at
any time and at any fire. BE PREPARED! Take yoaining seriously. The
more you train, the better prepared you will betiiiog can really completely

prepare you for this type of event, but the more practice what to do, the
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more likely you are to react in the proper way. [H&d | had to wait on the
RIT team for rescue, | would not be typing thisagodRely on your own skills

and training to try and get out. Don't give up godt wait”

Routines and instrumentation skills, perseverancevdll are what he says is required to

surmount critical incidents.

In conclusion, peritraumatic resilience is assumtedoe the outcome of an interactive
cognitive process (Cyrulnik, 2006) mobilising aiesy of cognitive functions. This

cognitive process is complex and unpredictdblsays Thompson (2007).

We posit that knowing better the cognitive expereeof critical incidents, and thus how
people manage to surmount them, can help firefighas well as all people working in

dangerous settings to enhance their safety inractio

The next chapter presents the current principleseal methodology and findings of the

cognitive study of decision-making in natural sejs.
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CHAPTER 4. The cognitive study of Naturalistic Decision Making
(NDM)

This chapter presents Naturalistic Decision-MaKiN®M) research and contrasts it with
Judgement and Decision Making (JDM) research. N2l focused much on decision-
making in computerised and collaborative environtmand its cognitive models of
decision-making are used to perform the cognitivgireeering of systems, decision aids,
or else training schemes, with a view to improvege's safety at work and to reduce
human errors in stressful circumstances. We shatiNDM research has considered
decision-making as rational and has ignored the afiects play in decision-making.
Meanwhile, JDM (Judgement and Decision Making) aede has explored the role of
affects but has taken account mainly of incideattdcts, i.e. external and disturbing, non
relevant to the task in progress. This chapterntpdisat the study of the role of affects into
cognition requires idiographf€ investigations of people’s subjective experienue e
production of first-person narratives. It concludesthe definition of Decision-Making-in-
Action (DMA) as the individual cognitive processtltontrols one’s performance in
action, and as the fundamental object of the ptessearch.

4.1. A brief, incomplete history of decision-making resarch

In the 40’s and 50’s Von Neumann & Morgenstern @)9&Rasmussen (1997) Edwards
(1954)advocated prescriptive decision-making, videatple should do to make rational
decisions based on an expected utility functiotai8l(1953), following Simon (1947),
then showed that in reality people do not follow grinciples of rational decision, which
was to take Simon (1954, 1957, 1958) to develobisded rationality theory that states
that people mainly maksatisficingdecisions. Because decision-makers don’'t havea cl
vision of the problem to solve and have thereforerid a trade-off between possibilities,
outcomes, and constraints. Simon’s work placeddbes on the process of decision-
making rather than on external ideal criteria ards. The 50’s and 60’s saw the
development of organisational decision-making ssidvith March & Simon (1958),
Emerson (1962), Cyert & March (1963), or else Cobieal. (1972). Those studies stressed
the coexistence of different approaches to makewsibns in organisations, not dictated
by pure rationality but by interests, conflictscamstances and opportunities. By the end
of the 60’s, a certain sense of the binding ofdéeision-making process with a variety of
factors emerged, whether internal factors like gnevices and heuristics, or external like

potential payoff, and contributed to put an enthtoera of deterministic rational decision-
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making theories (Festinger, 1964 ; Tversky, 196Versky, 1969 ; Tversky, 1972 ;
Tversky & Kahneman, 1974 ; Lichtenstein, Slovic &l 1969 ; Lichtenstein & Slovic,
1971 ; Slovic & Lichtenstein, 1968). And around @9the relational psychology current
of research postulated that a decision was a aart&tn and not just the selection of a
solution within a set of given possibilities (Watzlick et al., 1967 ; Goffman, 1968 ;
Bateson, 1972). Zadeh (1965 and 1978) introducettheery and fuzzy logic. On
November 18, 1980, Charles Gettys and James Shanteau inviteceBearchers to what
appears to be the founding meeting of the Socatyddgement and Decision Making
(SIDM)* and its afternoon programme announcé&dpgics to be definitely discussed
include "The Role of Rationality in Decision MaKiragnd "Computers and Computer Aids
in Decision Making."*'. March & Olsen (1986) saw decision-making as emnail

proces§? Hastie (2001) considered that people make dewssio the basis of underlying
plausible story they construct to find consistemmcthe course of events. Lipshitz et al.
(2001) define decisiongfoadly [...] as committing oneself to a certain ceeiof actioi
Andrade & May (2004, p. 133) or Eysenck & KeaneO®2(Qp. 481) referred to decision-
making as choosing among various options. And taglh (1998, 2000) had presented his
COCOM Model (Cognitive Control Model) of action daol, thus confirming that the

study of decision-making has moved from a black-twoa white-box perspective.

By mid 80s, decision-making had become consideseal@ocess, rationality becoming
viewed as local (as the rationality of the decigieaking process, or of a turning point in
that process) rather than as a goal or an outctima€r{ght” decision). This opened the

door to naturalistic decision-making (NDM) studies.

4.2. A reinvention of DM Studies ? The emergence of NDNResearch

From the beginning of the 90’s onward, literatuneNaturalistic Decision-Making
flourished after the first NDM Conference was hi@eld 989 in Ohio to allowesearchers
separating from main stream rational decision-magkaradigm and methode share
their views (Klein et al., 1993). Klein (1997) refthat ‘many of the earliest NDM
researchers ignored classic decision studies ardireaeived no training in that

framework” (p. 20).

NDM studies did not focus on errors and bi&dSeas Klein (1997) explains t'is difficult
for NDM researchers to identify and explain erroasd it is difficult to evaluate good

decisions (pp. 17-18). The only function of the error coptés to trigger the
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investigation of the entire chain of causal factdlsat lead individuals to committing them
(Klein, 1997a, p. 389). Dekker (2002) adds thi&té new view of human error wants to
understand why people made the assessments oiotisdisey made — why these
assessments or decisions would have made senséonew inside the situationp.

65).

The concept of expertise stood at the centre of NRddearch :é€xperienced decision
makers in many domains [appeared] to have littl@dilty in choosing between options,

their challenge [being] to appropriately categoritee situatiofi (Klein, 1997, p. 13).

NDM therefore focused orttfe way people use their experience to make desisiofield
setting$ (Zsambok, 1997, p. 4). Expert decision makersengtudied as individuals or
groups in dynamic, uncertain, and often fast-pasedronmentswho “identify and

assess their situation, make decisions and takeractvhose consequences are meaningful
to them and to the larger organisation in whichytloperaté (Klein, 1997, p. 5). And
because expertise is built during a long periodabivity, “The study of decision making
[could not restrict] to the moment of choid&lein, 1997) but extend to the characteristics

defining expertise.

When pressed by circumstances or risk at handnK1€195), Klein (1998), Hutton &

Klein (1999), to quote only a few, showed that,dehen their superior capacities, experts
often end-up considering only a single, feasiblerse of action in real settings, the first
one that comes on their mind, the main concerngo&ire way [they] represent the
situatior?’ (Klein, 1997, p. 13), therefore placing emphasisSituation Awareness.

NDM Research made some trade-offs and focusedeosittialy of :

e The decision-making process in natural settingéepably to laboratories, to get
ecological validity, research becoming more quiliéa But Pruitt et al. (1997)
advocated the role of laboratory studies in NDMdeea methodological trade-off and
to “go beyond CTA', however, and develop methods to ensure thatraktic
decisions’ can be studied in more controlled sg#irLaboratory work must have a
place in NDM (p. 40), while Klein (1997) said :The interest in field settings does not
preclude laboratory paradigmigp. 17).
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* Experts, i.e. people who have accumulated expegiso@s to perform most tasks
routinely, relying on more conscious processes wiilgn circumstances become
unfamiliar or more complex. But there may be limidghis focus as Pruitt et al. (1997)
argue that 6ne can learn a lot by studying those who are thag-expert at a task,
and that in the real world, many important decis@re made by those whose
expertise is questionable. In fact, in many doméitn® experts may not exist. It is the
study of how a person uses experience and knowtedgekle a problem which is of
great interest to NDM (p.37).

e Situations simultaneously fast-paced, uncertainadyic and characterised by a certain

level of adversity (Pruitt et al., 1997, pp. 34-35)

» The variety of DM Strategies applicable to diffearemcumstances, like those exposed
in Flin et al. (2007). Therefore, it would be wrotmgequate NDM studies only with the
RPD (Recognition-Primed Decision) Model, Klein (¥99. 15) says.

Perhaps, one of the most important findings of NE28karch is precisely this : the
cognitive process of decision-making fits circumsts, its pattern is not set once and for
all. Decision-makers adapt to situations. Therargability in the cognitive process of

decision-making.

4.3. Firemen and expert decision makers

The study of Firemen’s decision-making is at thigins of NDM. It has been studied
mostly from the perspective of tactical decisionking performed in command posts by

Commanding Officers (McLennan et al., 2006).

Firemen are “experts” in their field of play. Wathined, progressively dispatched to more

and more dangerous and complex tasks, they des#iopg routines and skills, and a
knowledge of the “physics” of fire, among othemits, that altogether give them the
ability to make enlightened decisions (Hutton & iKlel999}*. Focusing on
“Commanders”, their description of expertise quqtesr research :

1) Dreyfus’ (1972) and Dreyfus & Dreyfus’ (1986) indie that experts progressively

move from an analytical understanding to an intgitjrasp of situatiofs.
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2) Rasmussen’s (1983, 1986) Skill-Based Control isttpert level of decision-making
though it isnot consciously goal-orienteahd “decision making’ becomes an
integrated part of task performance, and the exp&y not even be aware that

decisions are being made

3) They precise the particular qualities experts shomaking decisions. Experts have a
“vast domain-specific knowledgd hey “perceive large meaningful patterns, or
chunks of information, rather than individual pisagf informatiofl. They “are faster
and make fewer errot@s their ‘skill being learned to automaticityExperts do ot
have to analyze a situation to perform wellhey “have superior memory in their
domairf based on ¢hunking and being attuned to the goal-relevant constraints in
the environmefit which allows to frecall information] according to, or with respect
to, those constraintsThey “see and represent a problem at a deeper’lgVat a
causal levélrather than at a more superficial level, based on surface fiestwf a
problem, and on learned ruféas for novices. Theyspend more time trying to
understand the problein®in contrast to the novice who jumps right in andibe to
manipulate the surface features of the probjledaxperts ‘have refined perceptual
abilities’, namely : ‘the ability to see typicality, the ability to sdstohctions, and the
ability to see antecedents and consequences (thrstagy building and mental

simulation)”

4) They lay the foundations of the Recognition-Prindesgtision Model, positing than
many real-world settingpeople are performing their jobs with some degriee o

expertise

4.4. The RPD Model and the variability of the decision-naking process

The Recognition-Primed Decision Model (Klein. 198dein, Calderwood, & Clinton-
Cirocco, 1986), conceived out of studies of firghfier commanding officers’ decisidfls
(Lipshitz et al., 2001), showsHe experiential basis of intuitiéiiKlein, 1997, p. 15).

There are three basic versions of the RPD Modaritesi by Hutton & Klein (1999) as
well as by Klein (1997b, p. 286) and in other paéfions and conference acts by Klein

and colleagues :



* “Level 1 RPD, or the simple match, is a situatioertthe decision maker recognizes
the situation as being one that has been experteheéore, and the course of action to
be taken is obvious. [."F2

*  “However, in some circumstances, either the sitnaagsessment or the
appropriateness of the course of action are uncl&ars leads to a more complex
version of the model. In the case of an uncleaasibn assessment, where several
hypotheses are possible, a further diagnosis ofifuation may be required (Level 2).

[.]"

e Under certain circumstances, although the assessman be clear, it may be
necessary to evaluate a course of action befaseimplemented (Level’3)This is
“performed serially, using mental simulation to k&t adequacy of the option, to
identify weaknesses of that option, and to findsatayovercome the weaknesses
(Hutton & Klein, 1999).

To account for these various situations Klein (19987) elaborated an integrated RPD
model :

Experience the Situation in Changing Context

i no
[Feat?:lr:g;:;tsghin q Is Situation Typical ?
More [Story Building] [Prototype or Analogue]
data yes
inference ”
Clarify Recognition has four by-products

Expectancies Relevant
P Cues

Anoimaly
Plausible Action
Goals 1..n
Evaluate
Modify Action (n)
[Mental Simulation] no
Yes, but Will it work ?
Integrated version of recognition- yes
primed decision model, from : Imol t
Klein G. (1999). Sources of Power. c mp eT:r::t'
How People Make Decisions. MIT ourse o fon

Press. Second Edition, p 27

Figure 3 Klein's (1998) integrated RPD Model



NDM Models have limitations, including the RecogpritPrimed Decision (RPD) Model,
says Klein (1997, p. 15).

Crego & Spinks (1997) reckon that in the coursa singular intervention people resort on
several decision-making strategi@¢hat are activated within the course of an action

depending upon changes in circumstances.

Lipshitz (1997a, pp. 155-156) identified three utetiaty reduction strategies :

Uncertainty Reduction Strategies UNCERTAINTY
REDUCING ACKNOWLEDGING SUPPRESSING
UNCERTAINTY UNCERTAINTY UNCERTAINTY
Reduction
Collecting
> iti Forestalli .
_addltlonal orestalling Suppression
information :
. Pre-empting Ignoring
, Delaying _ " uncertainty
action , Improving
readiness :
o Relying on
N = clldilig - intltion
advice Avoiding
» irreversible ]
. Foallowing = =fiar » Gambling
" SOP's
. Weighing
Assumption pros & cons
—  based
reasoning

Figure 4 Lipshitz’s (1997a) uncertainty reduction frategies

For Lipshitz (1997), these strategies, and moreifipally their respective reduction
tactics, are mobilised in response to three diffeferms of uncertainty, namely

inadequate understanding, lack of information amdflcting alternatives : forestalling

Reducing |Assumption-based| Waeighing ! . | Suppressing
. . Forestalling .
uncertainty reasoning pros and cons uncertainty
Inadequate understanding X X X
Lack of information X X X
Conflicting alternatives X X X

Figure 5 Lipshitz's (1997a) uncertainty reduction srategies vs. forms of uncertainty



Flin et al. (2007°, following on the work performed with aircraft pis by Orasanu &
Fischer (1997), showed that the choice deaision-making strategyight depend on two

variables : the time available to decide and thellef risk likely to be faced.

For Orasanu & Fischer (1997, p. 352) the DM stratdgcted here and then depends on
two predominant variables : Is there or is theretinee to think ? Does or doesn’t the

situation at hand present a high risk (presentitvfré) ?

Decision Process Model CUES
{Orasanu & Fischer 1997) J'

What 's the problem?

How much time is available? |+
How risky (present and future)?
TIME LIMITED Time Available
HIGH RISK Risk Variable
4//—\;
Problem Problem Problem NOT
Understood Understood Understood
OR NOT
Understood
Rule Multiple Multiple No
Available Options Tasks Option
Available To Do Available
b J J J h 4
Apply Choose  Schedule Create Gather more |
Rule Option Tasks Solution Information

Figure 6 Orasanu & Fischer’s (1997) Decision Procesviodel

So decision-making strategies match specific coméitjons of the situation. But
differences in circumstances and their constaneltyyYCrego & Spinks, 1997, p. 90), or
in decision-making styles (Crego & Spinks, 199723, might not be the only factors that

shape the way decisions are made.

4.5, NDM Research and stress

By definition, Klein (1997, p. 19) reminds, NDM $lies have focused much of their work
on stressful situations (time pressure, lack asrimfation, multiple-competing goals, etc...)

and stress may be a factor of variation in DM sty&s.
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Based on their analysis of a number of acciderdkeSt& Kite (1994) say that stress
affects mainly short-term and working memory preessbut not long-term memory
retrieval processes. Orasanu & Fischer (1997, ) Bake time pressure and risk the main

two variables of situation assessment.

Orasanu (1997) studied the effects of stress atspiSituation assessment’s cognitive
processes are to be affected when cues are urdamilunclear, and action selection’s
cognitive processes are to be affected when pile¢sl to actually make the choice of a
course of action because no simple routine-likpaase to the situation is available. Then
they are to create ad hoc solutions. In fact, baseStokes & Kite (1994), Orasanu (1997,
p. 55) seems to say that situation assessmentres affected by stressful circumstances
than action selection. Situation assessment cafféeted in her views by a number of

stress-related effects when cues are unfamilianolear :

* Reduced scanning of cues

» Perceptual tunnelling, i.e. focusing on a reduaddscues while ignoring peripheral

ones

* Non-systematic search of available cues.

And when there is time pressure or impending tisise stress-related effects can be :

+ QOverestimation of actual threats

e Jumping to premature conclusions.

Action selection can be affected by another sestrefss-related effects when choice

decisions or creative problem solving are required

» Task shedding

» Shifting of decision criteria

» Simplifying strategies.
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And we understand further that a certain lack aidedge or of creativity may also affect

action selection (Orasanu, 1997, p. 54).

4.6. An NDM theory without emotions ?

Brain studies show that emotion plays a part insi@s-making (Vogeley & Fink, 2003)
but NDM research has not studied it properly yeo$Mr & Fischer, 2010).

In support of this assertion, the list of the coigei operations involved in decision-making
identified by NDM researchers, and relating eitieeBituation Awareness (SA) or to

Action Selection (AS), shows a rather rational detiberative picture of decision-making:

Perception of a situation

Margins evaluation (Risk at hand, Time to act)

Diagnosis and recognition of the Situation (whaténg on here?, through recall)

Awareness of the problem (what does the situat@nahd?)

Projection (what'’s the situation going to look lilkethe future?)

Awareness of Situational uncertainty (situatioppayblem or projection not recognised or fuzzy)

Further clarification / diagnosis of the situatimnproblem (inference, feature matching, storydini)

Recall of associated information (cues, expectangeals, action options = rules, task set, nojhing

Anomaly detection (discrepancy between recallssatudtion or Uncertainty in action options)

Attitude taking (with regard to option uncertaintignoring, relying on intuition, gambling, avoidjn
irreversible actions, wait and see)

Plan elaboration or modification (assumption-basagoning, weighing pros & cons, eliminating
irreversible actions, intuition, option selectidaisk schedule, creation)

Mental simulation (consistency check)

Probabilistic evaluation of applicability and eféacy vs. Uncertainty

Decision to act (soliciting advice, searching fartlier information, postponing/delaying, engagimgdction
as planned)

Table 5 The NDM Cognitive Operations Grid (NCO Grid)

Several inputs from research suggest that thenatideliberativeprocess formed out of
these cognitive operations probably does not aloleethe cognitive control of people’s
performance in the field. Emotions, fear for ins@rhave both physiological and
sensorimotor consequences, like an increase of faay phospholipid secretidnor a
decrease ofsecretion of testosterone and other androg¢luzikowski & Baddeley,
1983), and psychological consequences such astinhibf action or panic (ibid). Slovic
et al. (2002) suggest that individuals make densibrough adance of affect and
reasoni, referring to ‘Affective features that become salient in a judggroedecision
making process And Livet (2002), Thompson (2007), Lazarus (19&nd Lazarus
(1993b}* assert the key role emotions play in the rationalf decisions made in the

course of one’s action.
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Mosier & Fischer (2010), contrastimdpturalistic Decision MakingndJudgement and

Decision Makingesearch currents, summarise the argument.

First, “Part of the NDM community’s reluctance to embraffecd as a component of
expert decision makirignay result from a confusion between emotions #natexternal to
the subject’s course of action (mere disturbantéseocognitive process) and emotions
that are internal to itask-relatedsay Mosier & Fischer (2018), and that are useful in the
cognitive process of decision-makingntégral affect—task-relevant affect—may provide

essential cues as well as structure to the decigioness’ (p. 242).

Secondly, affects impact on the decision-making@ss in several ways, research shows
(Mosier & Fischer, 2010, pp. 242-248} as “spotlight” or attention guide (warning sign)
as information (emotions become part of the dedithee process), as motivator (toward
goals or attitudes, depending on the valence oéfipeaised situation), or as a frame for

evaluating decision outcomes.

Thirdly, affects are triggered by the context af tttion performed by the subject :

negative affects stem from task difficulty, posttiaffects from easier tasks (ibid, p. 244).

Four, three hypotheses are formulated as to whaftfest plays a role in expert decision-
making: 1) “experts are no different from laypeoatsl will be influenced by their
emotions, irrespective of their task relevanceroelatedness.” (p. 245) ; 2) “experts
making domain-related decisions are immune toripact of affect.” (p. 246) ; 3)
“emotions are not necessarily irrelevant distractibut, rather, may provide valid
information about the task at hand.” (p. 246).

Five, experts can discern external, disturbing @nstand control them; And they learn
the emotional significance of cues, to recognigdr thmotional reactions as warning signs,
and to make sense of situations and possibly blegol® search for complementary
information and further meanings (ibid, pp. 247-249

Finally, there are several ways in which affects loa fitted into NDM models of decision-

making as a result of what precedes (ibid, p. 28@).2
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4.7. Macrocognition as attempt for NDM research to findrecognition ?

As understood before (Mosier & Fischer, 2010), NBddearch has had its critiques and
has had to strengthen its role in DM researchcatdiMaarten Shraagen et al. (2008).

First, Klein et al. (2000) and Klein et al. (20@press NDM researchers’ will to come
into closer touch with cognitive ergonomics. Therdvtmacrocognitioti was coined by
Pietro Cacciabue and Erik Hollnagel (Cacciabuetdoithagel, 1995) to suggest that the
links between the two communities could be reirédrand their interests converge, and
“to indicate a level of description of the cognitiuactions that are performed in natural
(versus artificial laboratory) decision-making segis” (Klein et al., 2003). The focus on
macrocognition, they say, had now to be tmefital activities that must be successfully

accomplished to perform a task or achieve a gfélein et al., 2003).

Secondly, de facto trying to broaden the scope@MNesearch (Maarten Shraagen et al.,
2008, p. 7), aftedecades of researcdhat ‘had not led to a discovery of recognitional
decision making(Klein et al., 2003), Maarten Shraagen et al O@0suggest that this shift
of focus to macrocognition happened in reactiotihtee main criticisms : 1) the opposition
of Behavioural Decision Making researchers who dedlthe originality of NDM studies
to which he answerdNDM also conflicts with the ‘heuristics and biasapproach to
decision making(p. 5) ; 2) the conflict tith the position of Behavioral Decision Making
to formulate strategies and aids that can replacéxounreliable human judgemérn(p. 5)

; and 3) it “causes discomfort to experimental psyogists” (P. 6) for NDM fesearchers

could not confine themselves to particular triedtdrue paradigms(p. 6).

Thirdly, macrocognition defines its epistemologichbices in the same opposition to the
“reductionist approach of experimental psychology scientist® vadducecognition to
“assuming cognition’s building blocksidconcocting information processing flow
diagrams looking like spaghetti graphs that makéelsensé(Klein et al., 2003). The
general methodology used in macrocognition studi€ognitive Task Analysis (Crandall
et al., 2006). This includes (Hoffman, 2008) etmapdpic methods (tostudy the
workplace and work patterns and conduct documestanalysis. The general approach
is called activity analysis or work analysis psychometric methods (tarfeasure human
performance and conduct cognitive task analysiss iBthe general approach of human
factors engineering and cognitive systems enging§griand sociometric methods (to

“interview domain practitioners, study communicatiatterns, and reveal social
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networks within knowledge-based organizations. Thike general approach of
ethnomethodology, although it overlaps significamilth activity analysis and work

analysis”).

In a graph often referred to, Klein et al. (2008jicate that macrocognition relies upon a
conceptual framework articulated around a set of amacrocognitive functions and
peripheral macrocognitive support processes. Famginclude : naturalistic decision-
making, sensemaking / situation assessment, plgnadaptation / replanning, problem
detection, and co-ordination. Support processdadec developing mental models,
uncertainty management, turning leverage pointsgéourses of action, attention
management, mental simulation and storyboardingtaiaing common ground. Again,
some of these categories (co-ordination, maintginommon ground) point to the
particular interest of NDM researchers for collative decision-making especially in
computerised environmentsmacrocognitive functions are generally performed in
collaboration —by a team working in a natural sitiea, and usually in conjunction with

computational artifact$ (Klein et al., 2003).

Finally, we must also add a specific interrogatiothe context of firefighting.

The view that Some of the characteristics of the contexts ofestdo NDM researchers
are: time pressure; high stakes; dynamic settimgsomplete, unreliable or incomplete
information; ill-defined goals; organizational canaints; multiple players; and,
experienced decision makeérgHutton & Klein, 1999) does not depict faithfulbn-scene
situations reported by BSPP Firem&me pressureould be challenged by Firemen as, if
they must not drag behind, they are dispatchedskstthat by nature require some time to
be processed and the question is not so much fasids to perform well, in safety and
with tangible results as far as feasillledefined goalss a very contestable premise as
BSPP teams and binoms are assigned precise gahaisissions.

4.8. Conclusion 1 : The current NDM analytic framework

Previous sections of this chapter help to compiediements of the current NDM Analytic

Framework into a short set of tables. They are :

 The NDM Cognitive Operations Grid (NCO G based on Endsley, Orasanu &
Fischer, Klein, Lipshitz :
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SA (Situation Awareness / Assessment)

Perception of a situation

Margins evaluation (Risk at hand, Time to act)

Diagnosis and recognition of the Situation (whgténg on here?, through recall)

Awareness of the problem (what does the situatemahd?)

Projection (what'’s the situation going to look lilkethe future?)

Awareness of Situational uncertainty (situatioparblem or projection not recognised or fuzzy)

Further clarification / diagnosis of the situatimnproblem (inference, feature matching, storyding)

AS (Action Selection)

Recall of associated information (cues, expectangjeals, action options = rules, task set, nojhing

Anomaly detection (discrepancy between recallssatudtion or Uncertainty in action options)

Attitude taking (with regard to option uncertaintignoring, relying on intuition, gambling, avoidjn
irreversible actions, wait and see)

Plan elaboration or modification (assumption-basagoning, weighing pros & cons, eliminating
irreversible actions, intuition, option selectidaisk schedule, creation)

Mental simulation (consistency check)

Probabilistic evaluation of applicability and eféacy vs. Uncertainty

Decision to act (soliciting advice, searching fartlier information, postponing/delaying, engagimgction
as planned)

Table 6 The NCO Grid

* The Macrocognition Analytic Framework (MAF), fromd{n et al. (2003) :

Macrocognitive Functions

Naturalistic decision-making

Sensemaking / situation assessment

Planning

Adaptation / replanning

Problem detection

Co-ordination

Macrocognitive Processes

Developing mental models

Uncertainty management

Turning leverage points into courses of action

Attention management

Mental simulation and storyboarding

Maintaining common ground

Table 7 The Macrocognition Analytic Framework (MAF)

» The Experts’ Characteristics Grid (ExpGHe€)based on Hutton and Klein :

Vast domain-specific knowledge

Have superior memory in their domain based on cimgnk

Perceive large meaningful patterns, or chunksfofmation, rather than individual pieces of infotina

Have refined perceptual abilities, namely to sgécslity, to see distinctions, and to see antecisczmd
consequences (through story building and mentallsition).

Spend more time trying to understand the probleropntrast to the novice who jumps right in andihetp
manipulate the surface features of the problem

See and represent a problem at a deeper levetaatsal level rather than at a more superficiallgvased
on surface features of a problem, and on learnled as for novices

Attuned to the goal-relevant constraints in theilremment which allows to recall information accanglito,
or with respect to, those constraints

Skill being learned to automaticity, do not haveitalyse a situation to perform well

Are fast and make fewer errors

Table 8 The Experts’ Characteristics Grid (ExpGrid)
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* The DM Context Determination Grid (DMContext Gfid)based on Zsambok (1997) :

lll-structured problems

Uncertain dynamic environment
Shifting, ill-defined, or competing goals
Action feedback loops

Time stress

High stakes

Multiple players

Organisational goals and norms

Table 9 The DM Context Determination Grid (DMContex Grid)

Secondly, we understand that though some accouttidovariability of cognitive
processes of decision-making, NDM models do na&grdte emotion. They are essentially
deliberativé®®, rational information processing models. The eortioping process
synthesised in chapter 2 suggests links with tlymitioe operations described in NDM
and Mosier & Fischer (2010) have suggested diftegres of such connections.

4.9. Conclusion 2 : Decision-Making-in-Action (DMA) as working concept

For the need of this research, we defdezision-Making-in-ActiofDMA) as the
individual cognitive process that controls a sutgegerformance within the course of a
given, delimited, situated, embodied and enactédraperformed in the field, not in a

laboratory :

* The concept of DMA is established to precisely tdgmour object of research among
other objects in NDM research, in which decisiorking may cover a wide spectrum
of decision-making configurations, from individualcollaborative, from laboratory

and simulation to field settings, from operatiotwatactical decision-making.

« DMA does not exclude the fact that the subject m#gract with others and objects in
the course of his action. Only, these interactamesconsidered from the personal
subjectiveperspective of the performer, the central suhjeder study. Interactions
with others are information inputs from them orpaus destined to them within the
frame of specific cognitive operations performedhuy subject himself. Others’
cognitive activity and its processes remain unknooviihe subject beyond these

interactions.

* In this thesis, cognitive is understood in a vemyda sense and thus includes emotion

and metacognition as well as motivation, cognitisnally understood as information

66



acquisition and processing, memory, imagination,. etwhich are all “mental”

operations. Cognitive here equates to Mental.

*  DMA may include any cognitive operation that carpeeformed by a single

individual.

4.10. Conclusion 3 : Peritraumatic resilience as a metagmitive outcome of
DMA?

PTR mobilises three capabilities : getting-by, s88g and resuming. These capabilities
can be seen as metacognitive processes. If wethasiPTR is the achievement of an
individual's cognitive process of Decision-Making-#Action, then, in the context of
Critical Incidents, DMA would besuccessftlwhen it manages to yield PTR. One way to
look at PTR is to ask if these capabilities areavegnitive functions in the sense of an
“executive” cognitive loop (Cox, 2005) noticing fitulties at hand and promoting

solutions to resolve them.

What is metacognition ? If the hypothesis thas ium important factor of peritraumatic
experience in DMA is true, can fire-fighters baried to develop ad hoc metacognitive

skills ?

The next chapter presents the functional principfesetacognition. It also presents how

metacognitive training could be used to prepaeefighters to ClIs.
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CHAPTER 5. Metacognition, metacognitive training and Cls

This chapter defines metacognition. It discussestiadr metacognition is only a learning-
related capacity or if it can be associated withrémal-time control and adaptation of
cognition in action. We present metacognitive tragrand its place in NDM research, and
expose the starting points to the engineering daowgnitive training. In conclusion, we

present a metacognitive training framework meamtrépare fire-fighters for potential Cls.

5.1. Aninitial definition of metacognition

Metacognition is a long knowti topic well studied in NDM research. Cox (2005)ide$
it as “cognition about cognitioh Schraw & Moshman (1995) define metacognition as

“knowledge of one’s own cognition

Also referred to by Spear-Ellinwood (2008) #sifiking about thinking (Bialystok[, 1992,
2001]*°; Thompson & Thompson, 1998 Tomasello, 199%)”, metacognition has been
essentially envisaged from an educational persgectiMetacognition, or the awareness
and regulation of the process of one’s thinkings baen recognized as a critical
ingredient to successful learning’ (Lin, Schwa&zlatano, 2005, p. 246).” (p.3), or

else ‘Metacognition then includes the ability to assass'®cognition and “to manage
further cognitive development” (Rivers, 2001, p927.” (Spear-Ellinwood, 2008, p. 4).
In that sense, metacognition is related to thegs®of learning, not to the real-time

control of cognition in action.

Sun et al. (2006¥ and Downing et al. (2007) indicate that metacagnitan be a
conscious or a non-conscious (pre-reflexive) caogmiprocess®. And Schraw & Dennison
(1994) underline thatietacognitively aware learners are strategic andqren better

than unaware learnef's

5.2. A controversy about the idea of a “meta” cognition

The frontier between cognition and metacognitia@wéver, can sometimes be thin (Cox,
2005, p. 105). In this vein, Tharp & Gallimore’98b) “neo-behaviourist’?*’ perspective

discards the idea of a “meta” cognition. Their véeave :

1. The knowledge of the theoretical rules behind pcatknow-how is derived from

experience®,
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2. Therefore, learning how to do things derives onbyf practice, not from theoretical
teaching™.

3. Teaching rules is pedagogically useful only to wesf®.

4. A central question is whether we can cognitivefyrtrpeople to know how to do things
in a wide variety of contexts, what they call gettisatiori®’. Under this line of
thoughts, the authors suggest the idea that peaplée trained to improve their

capacity to make decisions in action, in the fféld

5. In fact, the authors question the very possibttitgpeak of “meta” cognitive

training'®,

5.3. Metacognition as a process of continuous learning

For Spear-Ellinwood (2008), not limited to childlipanetacognition is a learning process
spanning into adulthood (Spear-Ellinwood, 200&)mf continuously resolving
discrepancies between one’s knowledge and how tiniel works. A mediationBetween
what people think they know and how the ‘world’ kgd(ibid, p. 5), metacognitionréfers
to children’s acquisition of tools of self-regulati, self-planning, self-monitoring, self-
checking and self-evaluatih@bid) that helps them resolve thidissonanck i.e.
“disruptions are viewed as moving forces in a cgtliaternalization and externalization
where people ‘construct new instrumentalities’, @mgjage in the ‘transformative
construction of new instruments and forms of agtias collective and individual levels™
(Daniels, 2001, p. 92-9%8)" (ibid).

Quoting Goos, Galbraith, & Renshaw (2002}the author extends the definition of
metacognition to make itsocial interactionprocess allowing students tfhink] about

and [reconsider] one’s own and others’ thinkih¢Spear-Ellinwood, 2008, p. 5), and to
“increase students’ abilities to see the problemrmfanother’s perspective, to rethink their
own, and to analyze and resolve the dissonancedeetitheni (ibid).

This idea of learning from resolving discrepancat)er individually or through social
interactions, can be viewed as a foundation ofithelopment oéxpertiseconceptualised
by NDM researchers and\that sets apart an expert learner from a novicerleais the
development and use of metacognitive stratégiysear-Ellinwood, 2008, p. 13).



Kapa (2007) describes the loop-like process oftiead mathematics learning and shows a

complete integration between cognition and metaitiogn

PROBLEM \

Problem
FEEDBACK / identification ‘\
Solution s Problem
- Control
Evaluatlon Representatlon
- Monitoring
K Solution Solutlon /
Execution F’Iannlng

Figure 7 Real-time metacognitive process, after Kap(2006)

The idea of a metacognitive loop has been descalsedby Anderson et al. (2006). It is a
three steps process : noticing the existence oblaigm to solve, assessing options to deal
with the difficulty, and guiding the option intotaan (p. 388). Similarly for Spear-
Ellinwood (2008) metacognitiomobilises five activities ‘thinking about the learning
process, planning for learning, monitoring of comipension, or production while it is

taking place, and self-evaluation after the leagnactivity has been completédp. 13).

5.4. Metacognitive learning, training and provocative stategies

Schraw & Dennison (1994) suggest metacognitioragetd on two functions and their

respective subfunctioifs:
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METACOGNITION |

KNOWLEDGE REGULATION
OF COGNITION OF COGNITION

PLANNING [
— DECLARATIVE KNOWLEDGE |

_| PROCEDURAL KNOWLEDGE I I INFORMATION MANAGEMENT STRATEGIES |‘

 CONDITIONAL KNOWLEDGE | | COMPREHENSION MONITORING [

| DEBUGGING STRATEGIES |

EVALUATION |—

After Schraw & Dennison (1994)

Figure 8 Metacognition and its functions (Schraw &ennison, 1994)

These functions, or elements of metacognitiontla@mselves the result of a process of
metacognitive learning. What metacognitive learrdogs is to help people develop their
capacity to regulate their cognition on the basitheir acquired knowledge and in turn
metacognitive skills help reinforcing their knowtgd(Spear-Ellinwood, 2008). This
process, she sa§s relies upon three domains, knowledge, ability awdreness, each
feeding the next one at the non-meta level, anéooghitive learning transforming the

contents in each domain into a capacity to reguaggmition.

Downing et al. (2007) add that in this processmfrioving their metacognitive skills
individuals develop heuristics Ebr example, how they plan, set goals and process
feedback(p. 3). In the case of stress handling (Carveal €t1989), two coping strategies
have been identified in researgbroblem-focused copingndemotion-focused coping
These strategies can be considered as metacogmivestics. These heuristics are tested
in the context of episodes of action and adjudteouigh the process of discrepancies
resolution mentioned by Spear-Ellinwood (2008).

The following diagram summarises the process otowgnitive learning :
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Learning —» NON-META Metacognitive » GOING META

strategies training

Knowledge of Knowing about our ways of acting
theories and and learning => Consolidating our
KNOWLEDGE —_—
practice of action theoretical and practical
(Repertoire) knowledge of DMA and PTR

Consolidation

i Capacity to use our Knowing what we know about how

ABILITIES repertoire we use our skills => Generaiisi_ng

(Decision making best DMA and PTR stalegies
skills) across domains of action

Generalisation

Consciousness of

Knowing how we and others

M our ability to decide and resiliate => Developin
AWARENESS surmount ] ping
e a capacity lo regulate DMA and
difficulties ; )
. PTR in real-time
(Confidence)

Regulation

Metacognitive learning of DMA & PTR

provocative strategies
Developed from Spear-Ellinwood (2008)

Figure 9 The levels and process of metacognitiveaiging

Knowledges the founding stone of the edifice at the nortenbevel : a novice must first
develop his repertoire of theoretical and practicedwledge. Then, practice in the field
will gradually help the individual to develop tabilities to use his repertoire of knowledge
in order to make decisions. More experienced pelopt®meawareof their ability to

make the decisions that allow them to surmountadifies they encounter in action.

“Going meta” (Spear-Ellinwood, 2008) is the procesmetacognitive learning that allows
the individual to move up a level of abstractiorhi own knowledge and know-how.
Following the same three levels of developmenti®thpabilities, metacognitive learning
first takes metacognitive learners to consolidagrtknowledge into a “meta-knowledge”,
l.e. a capacity to draw from the variety of pieoé&nowledge and practical experience the
common and general patterns and rules. Once thic@mplished, the subject can
generalise his knowledge and abilities to a vardtiyelds of action. Especially with DMA
and PTR, the cognitive and social mechanisms oclwthie individual resorted in specific
episodes of action are tested or questioned agamgtarticulars of other domains of
action. “Meta-abilities” are thus elaborated thH&wa people to apply common DMA and
PTR processes to a variety of circumstances. Finahen this is accomplished and the

individual has extended his understanding of DMA BTR mechanisms across a wide
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variety of circumstances is he able to develop waysgulate, i.e. to adapt his cognitive
processes to even surprising circumstances. Thesd4awareness” of the cognitive
requirements of novel situations is here considérediltimate stage of development of

one’s expertise.

Metacognitive training is the process that presprigocative learning strategies (Spear-
Ellinwood, 2008) to metacognitive learners. Designinetacognitive training schemes
equates to elaborating a process in winigtacognitive learning provocative strategies
(Spear-Ellinwood, 2008) will trigger the interesttbe learner and push him to take the
next step toward what appears as the ultimateagfdhls : the metacognitive regulation of

cognition, in our case of DMA and PTR.

Spear-Ellinwood (2008) suggest, in the contexhefdesign of scientific exhibits for the
Arizona University’s Science Center Exhibition,use a variety of metacognitive tasks
and associated metacognitive training tools such as

* Guided masterythe visitor of the exhibition uses some toostdve a problem, and
video recording to keep trace of his doings aner latentify how he solved it. Then the
same visitor records his explanation and beconmeaster guide to other visitors to

transmit his knowledge.

» Storytelling: the visitor confronted with an exhibit createst@ary. Then he must
present it to other and therefore has to thinkasf o transmit his ideas to others and
chose specific forms and words for this. Eventydilbgeners will engage into
collaborative storytelling and thinking aloud.

« Metamemory gameghe visitor is confronted to symbols such&agan ambulance)
and asked to choose a mediating symbol withinecteh (for instance % ok r& &
) that evokes episodic memories of circumstanceghich he encountered an
ambulance. Being asked why he picks-up a given syfdr instance the snowy road
in the occurrence of a car accident the symboi®€&hkplanation is presented to him,
for instances® he was having a conversation with the passendéhe @ar and was
distracted. Etc. This process raises the visimwareness of the chain of events and

cognitive operations that led to come across thieudance.



* Re-imagining experience®nce the visitor has successfully performedsé tee is
asked to imagine the way he would apply his acquireowledge in another problem-

domain. This helps the visitor to generalise hignitive models and processes.

» Simulation (going through an episode of experientle visitor is invited to use
games (video or more classic games) to share arierpe with others and discover
their goals, intentions and perceptions, thus hglpim to understand how others think

and act and inviting him to reconsider his own wafyghinking and acting.

» Dissonance & harmony analysethe visitor is presented a problem containing
intellectual contradictions and conflicts and led to experience his self-imposed

limitations for instance.

* Narrating neuro & bio feedbackthe visitor is asked to remain relaxed, focused
alert. While they keep trying to maintain suchatesthey learn about the thoughts and
behaviours they had. Asked their feedback afteeperiment they discover how they

control their behaviour or even their neural aradgical functions.

« Making explicit implicit cognitions through a think-aloud while the visitor perforias
the task or afterward. This raises his awareneiseofognitive operations he performs,

the resources and information he uses, etc.

« Evocative object the visitor is asked to take a picture of anileixland to tell the story
associated with it, what the object makes him éeehink of. Then he is asked to
explain what made him draw these connections. fBisis reveals the subject’s
cognitive background. The visitor can be inviteditaw the concept map associated

with his evocations.

Within a process of Exposure to an artefacGeneration of metacognitive learning

thoughts> Reflection> Adjusting, these provocative strategies serveséoend stage.

The metacognitive learning process we presentezlherimises Tharp & Gallimore’s
(1985) objection to “meta” cognition as we cleahow that “going meta” means
developing monitoring and regulating mechanismsoAl takes account of their view that

knowledge develops with practice.
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What we posited in this section also moves thedafunetacognition from learning and

education to the real-time regulation of cognition.

5.5. Metacognition as real-time regulation of cognition

For Cox (2005) action, cognition and metacognitiatier constitute three complementary
levels of human experience : metacognition moniém controls cognition, and cognition

monitors and controls action.

Anderson et al. (2006), in their article on metagtign in autonomous agents, define
"metacognitive monitorifigas the ‘ability of [an artificial intelligence based] systeto
self-monitor its own decision-making processes@rgbing performanceln artificial
intelligence, metacognitive functions can be fitteth computer systems to develop their
tolerance to perturbations, definingr‘anomaly as a deviation from expectations for
performance or outcomégAnderson et al., 2006, p. 389)thére is some empirical
evidence for the importance of metacognition inlidgavith the unexpected or
unfamiliar.” (p. 388) and their view istt equip artificial agents with MCL.: the ability to
notice when something is amiss, assess the anoamalyguide a solution into platép.
389). Cox (2005), for instance, also highlights ¥hst interest of artificial intelligence

research for metacognition (p. 106).

Secondly, as seen in the previous section metatbeghiaining can help individuals and
teams to better deal with challenging situatiomgriove their safety on the line of duty,

and develop their expertise. And this is also aioaf the present research.

Effective decision-makers hava fepertoire of decision making strategies that/tban
draw in response to particular situational clié€annon-Bowers & Bell, 1997, p. 101).
They are adaptivé (p.102), i.e. capable of engaginip ‘a continual process of strategy
assessment and modulatidibid). “Expert decision makers appear to be better [than
novices] able to monitor their own processes dudegision making(p. 105), which they
deem a [crucial ‘executive’ function] as the problem chasgand evolvégibid). If
experience provides this kind of expertise, we mhayk it can be enhanced through
training schemes that develop people’s metacogniéarning and regulation. Omodei et
al. (2002) suggest that methods for reducing eimmiside ‘both the systemic level by
redesign of the decision environment and [...] thenan level by the implementation of
specific training strategiésAnd Schraw & Dennison (1994j point to the use of

metacognitive training to better control stresadtion.
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5.6. How is metacognition taken into account in NDM resarch ?

Globally NDM research takes account of metacogmitiothat sense that decision-makers
are recognised to adapt their strategies to siagiit hand. Orasanu & Fischer’s (1997)
Decision Process Model is based on problem deteetiol describes how the subject
responds to problems. Lipshitz’s (1997a) uncenyaietiuction strategies constitute another
answer to the question. Klein’s (1998) integrat&DRModel embeds several features
(typicality, feature matching, mental simulatiohat can be broadly assimilated to
Anderson et al.’s (2006) metacognitive loop. Bus fiositive answer can only be provided
to the extent that the frontier between cognitind enetacognition is kept fuzzy and that

we accept NDM or macrocognitive functions or preessas metacognitive.

5.6.1. Current views on metacognitive training, its goasd principles

For Driskell & Johnston (1998) one of the majorilga# NDM studies is to prevent
decision-making errors under stressful conditidistacognitive training is one of the
possible ways to achieve this goals. Metacognttiaming is performegost-actionto

enhancen-action metacognitive skills.

“NDN-consistent training(Cannon-Bowers & Bell, 1997, p. 100) ia fnechanism to
support natural decision-making processes, and & njeans to accelerate proficiency or

the development of expertise

Cannon-Bowers & Bell (1997) conclude th#tée value of NDM theories in designing
training lies in what they have to offer regardikigowledge, skills, and processes that
underlie expert performantép. 103). Metacognitive training, in their viey.(106), must
improve decision makers’ skills in three arease:ghlf-assessment of one’s cognition, the
selection of a decision-making strategy, and tfecéfe management of knowledge

resources.

Prior views suggest that metacognitive trainingasformed post-action either individually

or collectively, consciously or not :

« After an action has been performed metacognitiseniag may be individual and
non-conscious, during Long-Term Memory consolidaperiods, like sleep, and
consolidation develops associations between remealiems of experience,

either with other such items or with semantic krexnlge.
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* It may also be individual and fully conscious whbka subject, used to the practice
of retrospective metacognitive reflection, consslguooks back at his just-past

experience, tries to make sense of it and to dessons.

* Metacognitive training can also be collective aodused on one individual :
coaching, as practised in business organisatioag,b@ seen as a form of

metacognitive training.

» Collective sessions can be based on cross-trapringiples (Blickensderfer et al.,

1998), with a view to enhance specifically colledtore metacognition.

For Batha & Carroll (2007), a typical a posterioritraining “Metacognitive strategy

instructiort’ is problem-based and includes :

1) Translation: Read the question/problem, Ask yourself if yowlerstand the problem —
re-read until you do, Identify and paraphrase tlagnrmformation in the

guestion/problem ;

2) Integration: Ask yourself what information you need to makdeaision, Ask yourself
if you have all the information necessary to makieeision, Ask yourself if you know

how to integrate and organise the information ;

3) Solution planning Think out a strategy detailing how many steps @perations are
needed to make a decision, Appraise why that gtyatethe most appropriate, Ask
yourself what would happen if you used an alterstai@tegy, Check after every step to

make sure that the strategy you are using is thet appropriate ;

4) Solution executionRevise your computation to check for errors ss@d
information, Ask yourself if you have made the tiglecision.

Cannon-Bowers & Bell (1997) prescribe five metadtga training techniques :

* simulations,

e guiding novices’ practice and insisting on delingra feedback on their doings,

* embedding training tools within people’s work eviment,
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» cognitive apprenticeship by which an apprenticeks@losely with an expert,

* and multi-media presentations.

5.6.2. Metacognitive training for stress handling

Driskell & Johnston (1998) indicate that SEStress Exposure Trainitf§ “is an effective
method for reducing anxiety and enhancing perforeean stressful environments [and
encourages] further application and reseatc¢p. 213). In this context, metacognitive

training pursues three goals :

» first, to convey a knowledge of the stressful eowiment in which people are likely to

operate,

» secondly, to develop decision-making skills witpaaticular emphasis on the effects of
stress that can be noticed and recognised in tilseof action (physiological changes,
emotional reactions, cognitive effects, longer teactimes or changes in social

behaviour),

* and thirdly to build people’s confidence in thduildy to perform under stress (pp.
192-194).

All stress-regulation training is not aimed at Harglstress in action. For instance,
Berking et al.’s (2010) Integrative Training of Enomal Competencies (iTEC) for
emotion-regulation is mainly aimed at preventingitakillness in police officers and their

families (Berking et al., p. 331).

5.6.3. Existing schemes for metacognitive training for ClI

Studies on how to prepare fire-fighters to the peas of Critical Incidents in action are
scarce. Meredith et al. (2011) have analysed ABemse programs aimed at US military
personnel. Their goal is to helmtlividuals to incorporate resilience factors irttweir

daily lives (p. 8). They target military personnel and tHaimilies and seek to increase
their psychological fitness and readiness for cdn{fab) by reducing the adverse impacts
of the “mental health conditions and cognitive impairmehtd affect many service
membersparticipating in field operations (p. 1). Howeyénese programmes address

psychological troubles at the post-traumatic stagktherefore do not correspond to the
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need to train fire-fighters to surmount Cls durthg time of their intervention, the

peritraumatic stage.

Keenan (2008) proposes fivKe&y things to be included in pre-incident traini®gpr

information on the subject of work-related traumaticidents for firefighters and officérs

» Critical Incident Stress Identification (Cl) : ifaining or information about the
identification and understanding of traumatic remard and the nature of incidents that
have the potential to trigger traumatism. It in@dsd the nature of incidents that might
constitute “critical incidents” or “traumatic ina@dts” for self and others, the range of
potential reactions to a critical incident — inahgglimmediate and delayed effects, how

to recognise signs of traumatism.

e Critical Incident Stress Management (CISM) : ilee ways to manage reactions to
trauma exposure. It includes : how to protect olfielseing a critical incident, how to
cope with reactions to a critical incident whil@él st the incident scene, how to

manage (or “deal with”) reactions following a arél incident.

* Managing and/or supporting others (MO) : i.e. hownanage and/or support others
during and after a critical incident. It includesaw to recognise signs of critical
incident stress in others (individuals and crews)y to be a supportive colleague or

supervisor, how to help others.

» Partner involvement (P) : i.e. recognising the aleartners in identifying and
managing traumatic or critical incident stress tieas. This includes teaching partners
to identify critical incident stress reactions, yithng partners with information about
the nature of help available to their firefighterodficer and how it can be accessed, the
effect on partners and families of a firefighteofficer suffering from critical incident
stress, the importance of fire-fighters and offscadvising their partners when they

experience reactions to a critical incident for emstiinding and support.

* Reality based training (RT) : this aims at provglaxposure to graphic material,
discussion, or experiences that demonstrate thidesaf the job and what fire-
fighters might come across on the line of dutyndtudes : visits to the morgue to view
dead bodies, visual aids showing dead or injuretidso discussions or scenarios about
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horrific incidents, death or injuries, material Buas photos, videos or other materials
are used to introduce personnel to what they magperience on-the-job, even if there
is no explicit comment that indicates this matetaabe of a graphic or otherwise

potentially distressing nature.

5.7. Conclusion : Metacognitive training for Cls requires a model of DMA and
PTR

The frameworks presented in the present chaptenmeend measures that apply mainly

to the post-traumatic stage of the experience sf &1id less to the peritraumatic one.

Also, there are differences in ambitions with reigatio the conceptualisation of
metacognitive training. Where Keenan’s (2008) psifpans are fed with outputs from
fire-fighters’ field experience, Spear-Ellinwood(B) rather propose a general,

conceptual mechanism to take people to “go meta”.

In any case, Cl metacognitive training can only tgdon the development of an individual
intimate cognitive experience of Cls. Hence thednfee methodological principles and
tools that help to present such an experience sdamssible form. Several points must
therefore be taken into account to secure the galo#ipy and success of a metacognitive
training scheme targetting the peritraumatic staigbe experience of Cls :

» Cannon-Bowers & Bell (1997) highlight the fact thtte task of generating cognitive
training principles consistent with NDM is not asgghtforward as it may seém
(ibid)*"° and that for metacognitive control to be effectivenust be founded on a clear
model of experts’ performance. For instance, Ometlal. (2002) suggest such a
model, the Adaptive Control Model. Regarding thpexience of Cls, we need
cognitive data from which models of DMA and PTR tenderived to drive the design
of Cl metacognitive training schemes, and in paticof metacognitive learning

provocative strategies.

* A second aspect, not addressed in the elementsmitlire presented earlier, is the
capacity of individuals to reflect on their own exignce in order to get into closer
touch with their cognition. For Downing et al. (200" individual metacognitive skills
develop only to the extent that the subject adtitserform some kind of introspective
reflection upon his inner experience, and to trangfe acquired knowledge to other

tasks.
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» Thirdly, a well thought off process for prepariniglivering and assessing Cl
metacognitive training is required (Driskell & Jaon, 1998). First, as it must focus
on the peritraumatic stage, there are limits totwha be included within such training
schemes that deal with deep human emotions. Sgcdadie effective such
metacognitive learning must occur only within supiye social processes organising

interactions with peerand based oimstructional strategie$Downing et al., 2007%.

The fundamental question posed by the need to mi€dighetacognitive training schemes
therefore lies with the capacity of researchemdigoout the cognitive material required to
elaborate the models upon which such schemes chnuilbdt is a methodological

guestion.

The next chapter reviews the methods used in ND#dj simowing that they do not match
the requirements of the present research, pregentaethodological foundations of this

study.
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CHAPTER 6. From NDM methods to first-person approaches

The study of naturalistic decision-making must tatke account cognitidf? as well as
emotion and their respective roles in the contfg@emple’s performance in critical
circumstances. This chapter presents the meth@dsindNDM research to study
cognition. We perform a detailed review of CogretiVask Analysis and of the Human
Factors Interview Protocol in the context of owsea@rch. The uniqueness of our case
requires a first-person methodological approaatafuiure retrospectively the details of the
subject’s episodic memory, rather than an experiatgmotocol. We present the
psychophenomenological foundations of our methagiodd approach. The chapter
concludes on the description of our research opbgaepisode of experiencand on the

general structure of the cognitive experience aantbe recalled and narrated by a subject.

6.1. Cognitive Task Analysis and other methods used in DM research

6.1.1. Panorama of methods used in NDM studies

A number of methods have been developed and usbliDb researchers. Among them
(Klein & Hoffman, 2008 ; Maarten Shraagen et 800&) stands Cognitive Task Analysis
(CTA). Rassmussen (1985) explains that it was dgesl along with the evolving
complexity and criticality of systems and the regdilevel of interaction between
computers and their users, stressing the emerggrstieiations users would not be

prepared for and in which uncertainty as to thauses and impacts would be high.

Hoffman (2005) presents the variety of methodsudetl today under the CTA umbrella :

» Bootstrapping methods : They are used to allowdkearcher to familiarise himself
with the domain he studies. They include : documgmt analysis, the Recent Case
Walkthrough (a simplified version of the CriticakEision Method), the Knowledge

Audit, and Client Interviews.

» Proficiency scaling methods : They are used torgjsish levels of proficiency of
people working within a given domain (Naive, Novitatiate, Apprentice,
Journeyman, Expert, Master, from the lowest tohiigaest level). They include :

Career Interviews, Sociogrammetry, Cognitive Sihalysis.
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» Workplace observation and interview methods : Téreyused to study how people
carry out their work in their domain under a variet perspectives, including the
workspace where individuals and groups work, atéisicarried out by people, roles
and jobs, decision requirements, action requiresyemid standard operating

procedures.

* Methods for modelling practitioners’ reasoning eyhnclude :

* Protocol Analysis (usually associated with TAPShink Aloud Problem Solving)
to study experts’ cognition in particular probleroases or challenges. It resorts on
various coding schemes such as the Abstraction+iDpaosition scheme, the
Coding of Proposition for a Model of Knowledge scig the Coding of Leverage
Points scheme, or else the Coding of Unstructurezhtiews to Identify Rules for

an Expert System.

* The Goal-Directed Task Analysis to explore the kisalge and key pieces of
information needed by task performers as well &s @and situations that dictate a

shift in priority.

* The Cognitive Modelling Procedure to eligiticker than with other methodise
reasoning model of experts working in a given donfi starting from a general

model and presenting them with some bogus modatsetperts tend to correct.

CTA methods are usually basedsiructured interviewing and task retrospectisay
Maarten Shraagen et al. (2008, p.6). In this lingnoughts, Dekker (2002) relates the
“questions Gary Klein and his researchers typica8lit to find out how the situation
looked to people on the inside at each of theaaiiunctures (p. 71) in retrospective

verbal reporting approaches :

Cues What were you seeing ?

What were you focusing on ?

What were you expecting to happen ?

Interpretation If you had to describe the situatoyour fellow crewmember at that point, what
would you have told ?

Errors What mistakes (for example in interpretgtiapre likely at this point ?

Previous experience { Were you reminded of any previous experience ?

knowledge

Did this situation fit a standard scenario ?

Were there any rules that applied clearly here ?

Did you rely on other sources of knowledge toyell what to do ?

Goals What governed your actions at the time ?
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Were there conflicts or trade-offs to make betwgeals ?

Was there time-pressure ?

Taking action How did you judge you could influerthe course of events ?

Table 10 Gary Klein's questioning approach relatedy Dekker (2002)

CTA methods is to find ways to help users makedi@acs in tough circumstances, when
everything is not nominal, and to design systenw dter to facilitate this process by
giving the interaction between computer and opesatbaracteristics matching the pattern
of the operators’ cognitive functioning under sealcumstances. Rassmussen’s (1985)
“Schematic map of the information processes invatvadcontrol decisiohrepresents the
logic of decision-making under a variety of circuarses and its underlying principles :
rule-based shortcuts, when situations are easgridlé and the operator has the ad hoc
cognitive routines ready ; knowledge-based analydien situations at hand are unclear ;
and knowledge-based planning, when solutions habe tonstructed ad hoc as ordinary

routines and answers are insufficient.

Other methods have been used in NDM research like :

* Observations of exercises (Pascual & Hendersory)199

* Quiz and questionnaires, used in Aviation for ins&aby Stokes, Kemper & Kite
(1997).

* Simulation : Orasanu (1997, p. 47), like many otiesearchers (see for instance
Roth’s article in the same volume), evokes simaitatis a means to elicit decision-
making strategies while Maarten Shraagen et aO§ppoint to its difficulty as it has
“to reflect key challenges of the task and engagetioners in realistic dilemndgp.
6). It is sometimes prepared well in advance (HuHl997Y“. Waag & Bell (1997)
used simulation in combination with Woods’ (1993havioural Protocol, involving
two Subject Matter Experts (SME’s) whose judgemanis observations of a

simulation training session werthé most important data sourées

* The Impromptu Recall Technique and the Verbal Ratdechnique described by
Bisseret et al. (1999).
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6.1.2. Protocol Analysis

Protocol analysis is not designed for idiographicis of cognition. For Hoffman (2005,
p. 65), Protocol Analysis is fundamentallydata analysis methddather than, as often
said, a tesearch methdd™, used to tonduct a study in which expert's performance at
their familiar tasks is examinédP. 65). For Ericsson & Simon (1984) Protocol Arsis

is aimed at studyingcbgnitive processes used during many trials oh@eement (ibid,
pp. XIl, 151).

A protocolhere is & record of a process in which a domain practitiohas performed
some sort of task(Hoffman, 2005, p. 65).

To collect data, Protocol Analysis resorts eithe bink-Aloud Protocol¢TAP) or on
Retrospective Verbal Repoffsricsson & Simon, 1984, p. XVI). For Hoffman (Z)0
Think-Aloud Problem Solving (TAPS) knowledge elatibn “‘can be more revealing than
observing experts solving common or routine prokléikiein and Hoffman, 1993)(p.

66).

In Protocol Analysis, data processing includes :

» Coding statements based on pre-defined categbtiaesdflect the goals of the research
(Hoffman, 2005, p. 66%.

» Clustering identified categories (Hoffman, 200566)""".

Some of the main characteristicsRétrospective Verbal Reportimg Protocol Analysis

are (Ericsson & Simon, 1984) :

* The Model is based upon STM (Short-Term Memory)Tink-Aloud Protocols, and
on LTM (Long-Term Memory) and Episodic Memory foetRospective Verbal
Reports (ibid, p. 149). Retrospective recalls amlitated by cues stored in STM that
are usable if recalls are performed immediatelgrdfie task (ibid, p. 149) with a risk
that STM being very volatile gaps in retrospectivemories may appear (ibid, pp.
168).

e The authors formulate a number of criticisms (ilpd61) of retrospective verbal

reporting (it affects performances, it may be inptete, and it might refer to unlooked
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for cognitive processes), but undermine theseddiltiies (ibid, p. 62) as they can be

overcome.

Retrospective Verbal Reporting relies upon the (@&d, p. 150) thatuestions can
be answered by direct retrieval of the informatanly if the subject has, during his
performance of the task, already generated thid kingeneral description of his own
cognitive processésas the subject encodes the elements charaateridtis
performed action while he performs it (Zimmer, 2QMayes & Roberts, 2001 ;
Conway, 1995).

Empty segments of the episode of experience urnddy.s.e. that cannot be recalled,
are attributed by the authors (ibid, p. 151) tatire+based behaviour$

Ericsson & Simon’s (1984, pp. 150-151) accountefdifficulties of full retrospective

verbal reports may result from the researchersieqaate probing (ibid, p. 150).

Retrospective Verbal Reporting seeks generalisstiomugh inferences (ibid, p. 151).

All coding schemes used in Protocol Analysis azuesd by Hoffman (2005) cannot be

used in the present study :

The Abstraction-Decompositioooding scheme is not applicaldteo the study of the
cognitive experience of a single subject. It ratthepicts collaborative work and the

variety of cognitive stances held by the differaciors.

TheCoding for Leverage Pointoding scheme seeks potential improvements of

standard operating procedures (Hoffman, 2005, ppZj0which is not our goal.

However, theCoding an Unstructured Interview to Identify Rulesan Expert System
coding scheme seeks to eliattohcepts and ruléswvith a view to create inference-
based expert systems, and @mding of Propositions for a Model of Knowledge
coding scheme (Hoffman, 2005, pp.69-70) seeksrtadtate logical reasoning
proposition&’, suggest that inference rules might be establishedr research.

TAP/TAPS protocols yield elements of first-persagjaition in line with the researcher’s

objective. It may be to elicit difficulties, informtion requirements, problem-solving
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methods, recalls from memory (regulations or ingtams for instance), ... Operators can
also be asked to express freely their thoughtee@sdome on their minds. These protocols

are therefore “focused” and contained within tharimtaries set by the researcher.

Verbal Reporting can also be assigned specificsgddley can be asketb“retrospect
about cases that they themselves encountered pagigHoffman, 2005, p. 65) as well
as about a particular experience or a test cagk (ib65). Verbal Reports are unguided
recollections from episodic memory, the subjech€épnly”’ given instructions or asked
guestions as in Dekker (2002, p. 71) that framedusllections. They do not exclude
personal a posteriori re-interpretations and restrotions.

6.1.3. The Human Factors Interview Protocol (HFIP)

Following their original suggestion to use head-mted audio-video recorders (Omodei et
al., 1997 ; Omodei et al., 2002), and based omslsemption thatwhat remains relatively
unclear are the mental (psychological) processeshvhenerate safety-compromising
orders and actioris Omodei et al (2005) proposed thdiman Factors Interview

Protocol” (HFIP)” at the Eighth International Wildland Fire Saf@ymmit held in
Missoula, Montana, aimed dtrévealing] the human factors causes of potentialhgafe
decisions in the context of Australian wildlana§ir(i.e. bushfires):® (ibid). It targeted

safety-critical situations.

Stressing the absence of an appropriate research method6lfig), they declared The
scarcity of systematic research into the mentatpsses which underlie decision making
in wildland firefighting [...] not surprising givernat such processes cannot be studied
directly during the firefight(ibid), concluding that such mental processeshbug “be

studied retrospectively using interview technigtieg cue memory recdll(ibid).

They described (ibid)Task-related psychological processas ranging from basic
interactions with the task environment via percaptand attention, through the processes
which comprise memory functioning, to the complextions of reasoning and

judgement.

HFIP’s heuristic principle wagd find out what is in and on someone’s nii(ibid) and
“not to put things in someone’s mind (for exampéeitierviewer's preconceived
categories for organizing the world)ibid), in other words to access the perspective of

the person being interviewéibid).
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This would require To promote the recall of the maximum amount oftretty
uncontaminated information, particularly in the gastages of the interviéwibid) and
that “the primary interviewing technique [...] encourage thterviewee (i.ethe
firefighter) to maintain during his or her recalhaownpoint-of-view or ‘insider’ recall

perspectivé (ibid).

The protocol was staged in eight phases :

1. Setting the parameters

2. Eliciting the narrative and its chapters

3. Performing a collaborative analysis of the chapters

4. Stepping back - the wisdom of hindsight

5. Anything else?’ — checking

6. Bigger picture

7. Even bigger picture

8. Wrapping up.

In Omodei et al.’s (2005) method :

» The focus is not so much on the subject’s privagniive experience, higriental
experiencg than on his $ocial experience The method elicits personal and
collective attitudes and patterns of interactidsethaviour, though, initially, the authors
stated that The purpose of interviewing is to find out whahignd on someone’s
mind’ (ibid).

» First-person interview¥ present risks : they may lead todastorted understanding of
the decision making procésss “experiences least likely to be recalled are those
associated with actual or potential errors precisbkecause such experiences

constitute a negative self-assessrhébtd).
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* There is some emphasis placed upon collecting palsoeories in stages 4 to 7. The
progressive breakdown of the course of eventsastory and itsepisodegrames the

subject’s account of his experience.

e HFIP targets commanders and tactical decision-ngatdther than field-responders

and the cognitive control of their own performaitaction.

6.1.4. In conclusion : the need for an ad hoc methodology

The methods used in NDM research cover a wide rahge/estigations. But, as seen in
Omodei et al.’s (2005) proposal, the need forst-faierson approach to cognition is
advocated. Banbury et al. (2002) in their evalasitudy of the Cognitive Model of
Commercial Airline Threat Management (CAPT-M) atsmgest that deterministic models
of cognition do not reflect how people actually malecisions and explain that this may
be due to the lack of introspective knowledge efdbtual cognition of the subject, de
facto calling for such an introspective analysende a first-person methodology to

investigate subjects’ “private” cognition. And thebnclusions make it clear that this
cannot be achieved through the statistical studyaferous subjects but through the study

of single cases.

6.2. The turn toward a first-person methodology

“NDM studies seem to hinge on the study of unigemetgysituations that cannot easily be
replicated. But this is not to say that the corempdmena cannot be replicated, which they
are, across casés(Maarten Schraagen et al., 2008, p. 10). Theumitharacter of a
subject’s cognitive experience cannot be capturezligh statistical experimental methods
(Allport, 1962). The investigation of the individuabgnitive process that underlies the
experience of trauma by one fire-fighter in thersewof an intervention in the field

presents this character of uniqueness.

Beside, the research context itself was constrained

First, during our immersion in the field one fingtiter, Lieutenant A, having experienced
a Cl and ready to participate in the research tiopa guided recalls of his memories
rather than delivering an embellished version efdtory was identified. The study of his
case could only be idiographic.
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Secondly, this study performs a retrospective ingagon of Lieutenant A’s cognitive
processes and of their patterns, of the cognitparations he performed between the start
and the end of his intervention. But there wasraoe nor any recordings of his lived
story. His episodic memory was therefore the onlyrse of data available. Lieutenant A’'s
experience dated back one month before the int@naad fortunately his memory proved
to be still vivid. To minimise the risk of fallingto the pits of the narration of biased
social reconstructions and personal interpretatiamstrospective verbal protocol with

proper episodic recall induction and guidance tephes (Vermersch, 2006) was needed.

An epistemological choice had to be made in resptm®ur goals and constraints.

Radical empiricisnis James’ (1904, 1912) epistemological principlethe study of a
subject’s cognition. James (1904) opposes iiatimnalism(the empirical science founded
on statistics) that he sees as a science of thensal and therefore as an abstraction of the
individual. Numbers fail to grab the subjectivelityaof a subject’s experience of life, say
Maarten Shraagen et al. (2008)... James’ empiricsstng opposite of the “empiricism”
usually referred to in positivist, quantitative imeds (Bryman, 1984, p. 77). James (1904)
also uses the termddical’ to say thathe researchemust ‘heither admit an element that

is not directly experienced by the subject nor @delan element that is directly

experiencetby the subject.

These elements are theental actandmental object¢Husserl, 1977), and their sequence,

that form the subject’s cognitive process :

* These acts, objects and temporal order are tolelfm the subject’s episodic

memories of given, delimited, situated, embodied @macted lived-experiences.

» Therefore, they are authentic if they are not tigext’s life-stories, his retrospective
generalisations, social reconstructions or philbgm re-interpretations of his lived
experience. Nor are they the researcher’s genatialis or theoretical interpretations

of the cognitive experience.

To capture these authentic elementary elementsuolbjgct’'s cognitive experience, this

research relies on an idiographic study (Willigd&Pand a first-person methodoldgy
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6.3. First-person methods, their place in NDM and in cogitive science

First-person methods of research are meant foystgaingular cases and are named
(Creswell, 2007 ; Moustakas, 1994) phenomenologicé/ermersch, 2006)
psychophenomenological methods. They search fetaleld description ofréality
through the eyes of participantshe “new naturalistic paradigihof psychological
research (Henwood & Pidgeon, 1994).

A first-person case study starts with an intervaa subject about a given type of
experience, which delivers a first-person narratirem this material, researchers, who
usually work in social sciences, extract categahesugh an interpretative open coding
process. Categories are then clustered to bringtdbe sense of the subject’s type of
experience. Such approaches have been employéstiplishes on the edge of sociology
such as gender studies to understaneésisencef the experience of iliness (Petitmengin,
2008), of the experience of deportation in nazicemtration camps (Barclay, 1995), etc.

Vermersch (2006) points to the necessity to stuayusarepisodes of experienét away
from life stories and generalisations, in ordecadiect data abowduthenticelements of
cognition,lived as opposed taeconstructedr interpreteda posteriori, and for this to
access the subject’s episodic memory (EM). Andetiosgch recollections from the
subject’'s EM, the researcher needs an interviewopobthat can trigger and focus recalls
of the originally encoded elements of lived expeces while minimising the narration of
interpretations, generalisations and reconstrustidhese authentic cognitive operations
may have been conscious or unnoticed (Varela &1S4889a, p. 308 ; Vermersch, 2006)
at the time of the actual facts. Conscious meaatsaththe time of the actual facts, the
subject was metacognitively aware of a given cagmibperation, for instance a thought or
an emotion. Unnoticed means, on the opposite thieasubject did not have such an
awareness. Unnoticed cognitive operations aredptie-reflexivé®, for not reflected

upon in a metacognitive process.

In NDM research, Omodei et al. (1997, pp. 137-Btjgested the same move from third-
person approaches (based on external observatemald first-person accounts of the
experience (from the own, “I", person’s standpaiiit)ey advocated the use of head-
mounted audio-video recorders to gewh-point-of-view stimulated recall@bid) of

one’s experience to video-cuthé recall of other associated non-verbal composiéaly.,

affects, motivations, et€.YOmodei et al. (2002) add that thewn-point-of-view
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psychological perspective [...] of this proceduaiows “to generate data not obtainable
using other methodsnd “to obtaining data on underlying psychological preses,

especially those associated with erfor

If there has been so far a great dealaihtiness to the usefulness of working with first-
person methodgVarela & Shear, 1999, pp. 11-12), research needs to create a
“Necessary Circulation(ibid, pp. 2-3) between first-person and thirdgmn studies.

Maarten Schraagen et al. (2008, pp. 10-13), whidg present the epistemological
differences between NDM research and experimestaliwlogical science Katuralism

vs. Experimentalist), in response to criticisms of NDM, also advocateecessary dialog
between the two approaches, between statisticdladseton one hand and case study and
storytelling approaches on the other. In this seNE8V research performgHie initial

steps of formulating questions and observing phemah{Maarten Schraagen et al., 2008,
p. 12) and feeds experimental science with new @inena and questions (Henwood &
Pidgeon, 1994).

The multiplication of scientific perspectives isleéicial to cognitive psychology :
Newell's (1973) You can’t play 20 questions with nature and’Wiad highlighted the
limits he saw to experimental psychology as itasdd on the statistical study of
dichotomiespppositionssuch as peripheral vs. central. And he advocaiatpater
simulation models to fit the growing mass of avalgadata into a single coherent theory of
cognition. Kosslyn (2006) answers Newell that thésa are to be integrated within a
multi-level theoryof cognition, ‘extraordinarily complek(p. 1522), founded upon three
distinct levels of studies. First, the upper lesetomputation(what does cognition
compute) is the level of a black-box experimensaighology. Secondly, the middle level
of thealgorithm (how does cognition work to compute) is the lesfeh white-box
phenomenological psychology, typically as in NDMatjiative studies or in
psychophenomenological studies. Thirdly, the loleeel of the Wetwaré (the brain’s
hardware that explains how the algorithm is comguithe level of brain sciences,

neurophysiology, brain imagery...

Already, such an integration is part of hard sogsnand, for instancecntemporary
neuroscience allows subjective report to be paitmethodology(den Boer, 2008, p.
380), introspective dafdbeing used todayirt four different ways(pp. 382-383) :
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Guided introspection

Unguided introspection

participants are
Weak introspection

attention to perceiving stimulus, §
procedure which is usual

asked to pay

participants are

Strong introspection

sensory, visual,
stimulus

instructed to pay attention
introspectively to what feelings afre
evoked by presentation of a

specifically the participant is asked to pay

| attention to what he is currently
experiencing without special

or auditory relationship to an ongoing stimul

S

Neurophenomenology

Same as strong introspection but
without any relationship to an
ongoing stimulus presentation;
aiming at invariant self-organisin
structure of experience

J

Table 11 The use of introspective

data in neuroscitfic investigations

Thus, neurosciences study bothe' immediate feltness of a feeling, and its peroefpy a

subsequent reflective d¢lames, 1890, p.

cognition and brain processes.

6.4.

189) and seek to bridge thebgapeen

Conclusion : A summary of methodological requiremets

First, we must take great care of the subjectén&with the prescriptions of the British

Psychological Society, as we are dealing with adnusubject and evoking the experience

of trauma may trigger noxious feelings an

d reastionhim.

From what precedes, we assume that our researttodgthould also have the following

characteristics :

Required characteristics

Opposite characteristics

1) The focus of data collection is on an individsial
cognition during a given, delimited, situated,
embodied and enacted episode of experience.

The focus is on populations, or narratives of wholg
life experiences, of a “kind” of experiences (seder
ones), or on social interactions in a context of
action...

2) Data collection aims at producing a first-person
narrative of such an experience.

The protocol uses observations, think-aloud
protocols, third-person accounts by witnesses,
interviews of several participants in the evenbugr

judgement...

debriefings, category-based questionnaires, exper

3) The subject’s interview protocol must help him
perform recalls of his authentic (= not interpreteat
reconstructed, not theorised) episodic memories g
the episode of experience. The researcher must n
censor the subject’s narration but only induce and
guide recollections from episodic memory : any
recollection is welcome as long as it has to ddn wit
the subject’s authentic cognitive experience of the
episode under study, not with retrospective
judgements and generalisations.

L Interviews allow the subject to narrate his persona
theories or social reconstructions or an a posierio
freconstruction of the episode of experience.

ot

|

4) The processing of the narrative must allow tcite
cognitive operations performed by the subject dur
his experience through a semantic open-coding

Interviews based on questionnaires are processe
ras to elicit or to analyse pre-defined categorfes o
different levels of abstraction or of decompositjon

1l so

93



process ; refinement of the categories may occur
through iterations between coded categories and

(Watson, 2006).

automatic text analysis software may be used to ¢

toeit words defined in a dictionary.
semantic analysis of the narrative as natural laggu
takes a variety of forms to express a single cancep

5) As far as possible, data processing should peef
both for a purely qualitative, interpretative arsidy
and for an exploratory factor analysis of the data
extracted from the first-person narrative. Data
analysis should rely as needed upon interactions
between the two.

&ata analysis is quantitative only.

Table 12 Methodological requirements for the reseah

The next chapter presents the psycho-phenomenaldgimndations and general

modalities of a first-person methodology.

ig
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CHAPTER 7. Phenomenological Psychology and its methodology

Phenomenological Psychology seeks to study anioheaV's experience of life from his
inner, private, subjective standpoint. In this thewe assume an equivalence between the
words “consciousness” and “cognition”, between “ta€rand “cognitive”, between
“subjective” and “cognitive”. This view is suppod®y Husserl (1977, p. 148, ppl53-
157), Thompson (2007, p. 17), Dilthey (1977), Raud®69), Gusdorf (1951), Bachelard
(1934), and by Marbach (1993) in particular wholakys that tognitive psychology and
related philosophy of mirigi.e. phenomenological psychology, shatieeir objects —i.e.
mental phenomena — a systematic descriptive asatysionsciousnesdn this chapter,

we recapitulate the fundamental assumptions of @inenological psychology and present
two methods that provide the foundations of ourhoé@ological apparatus,
psychophenomenology for data collection, and pheammgraphy for data processing.

7.1. History and principles of Phenomenological Psycholy

Phenomenology at large is the sum of three mairents of studies. Firstranscendental
Phenomenologyoughly postulates that things are not (just) wihay are but what our
relation to them makes them. It is interested getting to theessencef things present in
our world of activity through theariation of an individual’'s subjective experience of
them, which allows us to view the world, not as a pre-givenitgabut rather as
constituted by consciousnégllaudin et al., 1999). This branch of phenomeggls not
the one we are interested in for this researchor@yg, Existential Phenomenologgr
existentialism, is interested in the condition®of freedom and free-will [Heidegger and
Sartre are among the major philosophers in thisdbr@f Phenomenology.]. This branch
of phenomenology is also not the one we are intedas for this research. Third,
Phenomenological Psychologyinterested in ourgure subjectivityi.e. in our inner
experience of the world, withur cognitive experience tfie world and, through the
creation of sense that each cognitive act allowthe progressive constitution of one’s
Self, one’s identity and personality. In other warid seeks to study the subjective
experience of encounters with things and everftauadl, the memories of these subjective
(personal, private) experiences, and the compilaiichese experiences into a life-history

and the constitution of the Self.

The history of Phenomenological Psychology sawatgmalised. Born with Brentano

(1874), Phenomenological Psychology and the alsdyngorn Scientific Psychology,
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founded by Wund® worked hand in hand for some time (den Boer, 2008jortunately,
several factor® contributed to marginalise the former and to ledneefloor to
Experimental Psychology and, later on, to Behavsmu(Thines, 1977, p. 56). The new
“psychophysical, physiological, experimehfaychology, born in the nineteenth
century®, “advanced so far as to make its psychological kmagdepractically useful, just
like physical and chemical knowleddelusserl, 1977, p. 3). As it could not match this
performance, Phenomenological Psychology faintealyaiMusserl, 1977, p. 1). But, as
Husserl also reminds (1977, pp. 3-7), an earlycaddiriticism marked scientific
experimental psychology, and a first revival of ithea of Phenomenological Psychology
came about in 1894 when Dilthey published hieén Gber eine beschreibende und
zergliedernde Psycholodiea the Sitzungsberichten der Berliner AkadamidtHgy,
Husserl (1977) says, called for @scriptive and analytigpsychology that would turn
toward ‘internal experiencé®, this task concerning the complex interactionwf mental
acts®. Ryle (1949) and Skinner (1985) definitively fodegpsychology to consider as
scientific what is going on within one’s mind. Pbemenological Psychology was nearly
ignored until 1975, Marbach (1993, p. 14) says,mdansciousnessecame again an
acceptable topic in psychology. The reavival of interest for phenomenal
consciousne$gook place by the end of the eighties (Gallaghetahavi, 2007, p. 4).
First, it demarcated itself from the alirospectionistemptation of early
phenomenological psychology. Then, in the ninetigs objections to cartesian dualism
(Damasio, 1994/2006) along with the emergence oifrd&ciences raised the question of
the embodied cognition and contributed to underrtiieeclassicomputer-likeapproach
to cognition (Gallagher & Zahavi, 2007, pp. 4-5).

Phenomenological psychology was conceived of dfahPsychology(Thinés, 1977, p.
56), in the sense of &Cience of the disclosure of pure interndliby Husserl (1977, p.
148). It sought to study ouctnsciousnessinderstood as the rolling flow of mental

operations performed by an individual. Three eletawgnconcepts are at its very root :

* “Phenomeng subjectively ‘experienced fact{Thompson, 2007, p. 61), such as
“affect, motivation, attention, habifThompson, 2007, p. 17), are the central element

of the experience of life by a given individual @g 1975, p. 139).

« Phenomena are pdifdof {mental act mental objedt®. They can be assimilated to

cognitive operations.



* A *“mental actrelates to, i.e.thtend$ to a mental tbject in a necessary and
unbreakable relation. Thidasic feature was called intentionaliyff hompson,
2007y

The “Actus” (Husserl, 1977, p. 160) is thedhnective force in the mind that links
impressions and ideas in virtue of their simultameoccurrence, proximity, or repeated
successioh(Thompson, 2007, p. 31). We can understadidisas the sensemaking
property of a series of cognitive operations, sssise pairs of {cognitive act ; cognitive

object} forming the cognitive process of Decisiorakihg-in-Action (DMA).

Varela (1999) stresses tladfectsare ‘sculpting the dynamical landscdpa this
cognitive process, possiblgfmotional traces from past experiernic@®anakou et al.,
2013). Affects are characterised by Thompson (2687)

* “Emotion”, an ‘outward movement [that is] the welling up of an ulge within that
tends toward outward expression and actibrhompson, 2007, pp. 363-364), in other
words ‘a response to relational meaning [...] a person’ssseaf the harms and
benefits in a particular person-environment relasbig (Lazarus, 1993b), the
“awareness of a tonal sHiffvarela, 1999, p. 132), an experiential shockilasg
from an object’s affective alluré that acts as an attractor of consciousness tonand

unexpectable directions (Thompson, 2007, chapter 9)

« “Affect” : Affectmust be understood here asdispositional trend proper to a
coherent sequence of embodied actigiieompson, 2007). To clarify this notion, we

can understand it as a binary “like / dislike” tfattion / repulsion” feeling.

*  “Mood” “a background settirighat “favour particular emotions and interpretations
[...]” (Thompson, 2007, pp. 378-379).

“Affection” is to be understood as tiapacton consciousness of what emerges in
consciousness (Thompson, 2007, pp. 371-381). stscaded concepts is thaffective
Toné, or “Affective Alluré, or “Affective Forcéof the phenomenon at hand. The
affective allure of a phenomenon contributes tatthaesitiontoward the next mental
operation and can be seen as a notion close tsJ&880, Volume 1, p. 258) concept of

“fringe” : the “influence of a faint brain-process upon our thoygistit makes it aware of
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relations and objects but dimly perceiVellie to the part of the object cognized,

substantive qualities and things appearing to tlednm the fringe of relations.

The “History of the I” (Husserl, 1977, p. 161),ladistory, is shaped by the successive

“comprehensions of the world that persist for thgjexef’ that also create
“habitualities **°. The sum of these habitualities constitutes opefsonality (I-

Personality) and attitudes.

The “Life-world” is our “everyday-world in which we live [...] and the thirthat can be
directly experienced within [if](Thompson, 2007, p. 34), which one can concefvasan
“openly infinite multiplicity (Husserl, 1977, p.57). The successive constitstiof one’s
life-world make-up his I-World as accumulated knegde of one’s life-world. Thompson
(2007, p. 34) says that the life-world, being imgabsipon us @lways a pre-givel,

serves asthe horizon of all our activitiés

The “Horizons” that our various life-worlds (Schui®87) set, selectlfe things of which
we can experiené€Thompson, 2007, p. 35).

Experience has a temporal dimension, the transitiatention-protention” dialogue

between past experiences and the open landscdpe fofture, anticipations of all forms.

The “Present Moment” (Stern, 2004 ; Gusdorf, 19Bachelard, 1934) is the unit of the
subjective experience, #iving present (Schutz, 1987 ; Keen, 1975 ; Thompson, 2007 ;

Marbach, 1993 ; Varela, 1999). The Present Monmeeakairos?, a ‘passing moment in

which something happehiStern, ibid, pp5-7).

7.2. The episode of experience as research object

This research is based on a fundamental episteimalassumption.

We assume its object is a givegpisode of experientd.e. a given, delimited, situated,
embodied and enacted episode of action. Withinpgsode of experience, th€fesent
Moment (PM) is the smallest sensemaking unit of expereeremembered and narrated by
a subject. In the narration of a PM, the subjelettes a transformation of circumstances or

of his own relation to circumstances.
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A PM can only loosely be assimilated to a decisimaking cycle. A PM is potentially
made of a number offecision-making cyclésTheoretically, decision-making cycles are
the smallest portion of cognitive process that sgatween an initial cognitive stimulus
and the corresponding response of the subjeciGtaoman the physical world. The longer
the PM’s duration, the more decision cycles arelyiko be performed by the subject.
When short, a few seconds for Stern (2004) foaimst, PM and decision cycle are one

same cognitive process.

The narration of a PM may omit some, possibly maegjsion cycles, for instance when
the PM is not a memorable experience of a neuslgince (Gusdorf, 1951), or not
interesting or acceptable to narrate (Watson, 2@B&rdner, 2001) from the subject’s

social stance.

Therefore, the recall and narration of elementagision cycles being uncertain during
interviews, this leaves the qualitative researetidhr narratives of larger-than-decision-

cycles stretches of cognitive processes, i.e. Rtéddements.

Like elementary decision cycles, Lieutenant A’'srative shows that PMs are demarcated
by a triggering cognitive stimulus as their begimyiand a resulting action, or series of
actions, as their end.

The present research seeks to analyse the pattéma cognitive process of each PM and

the general cognitive pattern of the entire episufdexperience.

7.3. The Present Moment (PM) and associated epistemolagi assumptions

7.3.1. The Present Moment as sensemaking narrated uniegperience

Daniel Stern is a Medical Doctor and ProfessorsyfcRiatry at the Cornell Medical
School. Like Guitton (1988), Stern’s (2004, p. ¥igrapeutic practice focuses aniall
elementary events that make up our worlds of ezpeé.

The Present Moment (PM) is thprbcess unit for [such] experiencgStern, 2004, p.
20). It is the smallest segment of tlaetual experience, a subjectively lived happening
[...] lived with feelings and actions taking placereal time, in the real world, with real
peoplé (ibid) that the subject can narrate. It is (St&2004, pp. 31-40) the€lt experience
of what happens during a short stretch of consaiess.
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PMs have sense for the subject because they eaetalaigger’: “ something must
happen to bring them to psychological’liféid, p. 56), they each arestructured around
a plot’ (p. 57), and they eacthave a line of dramatic tensid(p. 57).

7.3.2. Duration of a PM

The objective length of a PM can vary fromsh6rt duratiori of some seconds (ibid) to
several minutes. A victim rescue intervention atBSPP lasts 40 to 60 minutes for
instance and this episode of experience is madewdral PMs, the length of which should

range from several seconds to several minutes.

From a subjective perspective, Bergson (1934) sayvague (flottant’, floating),

“related to the attention we pay to ourlifthe Present Momentéking just as much

space as that effort of attentibrror Gusdorf (1951, p. 18)The objective duration of the
Present Moment varies to a considerable extent,dmytond doubt, it can last for a
considerable period of time : we can say ‘now’hd# entire hour we spend in the dentist’s
chair or of the whole morning spent to solve albajfproblent (p. 11) : “The
consciousness of time bears on what fills-up thie and not on the abstract framework of
its duratiori (p. 13). The Unit” that measures time in our awareness of the Presen
Moment is ‘the unit of the drama or of the adventure | am eatly experiencing(p.

42'%),

7.3.3. PM, valence and faculty to be remembered

The Present Moment can be understaaslthe consciousness of [...] a concrete
situation” (Gusdorf, 1951). Concreté, as in ‘concrete memoty“mémoire concrete”) is
the key characterisation of the Present MomenGigsdorf (1951, pp. 76-80), and each
moment of our experience can be remembered in tstmct ways : an abstract and a

concrete one.

Abstraction lies in the fact that once the Pre$émment is gone we retain its meaning (p.
77). This abstract memory igéprived of any reference to the authentic timé wWe
experienced(ibid*9). Our “abstract memoryis “what is left when we forgot everything, a

memory that transcends realitfp. 79%).

Our concrete memories, on the opposite, saggrléss, intervening only by chance in our
present experience, always surprising (ikid**). They would be éxpanding, a memory

of luxury and magnificence, a historical self-awagss revealing the plenitude of what |
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was onck(pp. 78-79%). The memorisedgieces (p. 79) of a past Present Moment (pp.
69-76) ‘revive, often in an unexpected fashion, such on past moment in the plenitude
of its original tasté (p. 76**) and ‘may be useful in the construction of new Present
Moments (p. 79%).

“Abstract Memoryrefers to theautobiographical knowledgeerived from experience.

“Concrete Memoryis theepisodic memorgf the flow of a given episode of experience,

with its texture and details.

Gusdorf (1951, p. 29, p. 40) says meaninglessiointeresting moments may seem very
long while very little remembered, and very meahihgr intense (p. 37) moments can be
very short but vividly memorised. Unremembered enesloments are those which did
not engage us because the perspective they boranmaging, mediocre, or even

worthless to us (p. 34).

The Present Moments we memorise in cumcretememory are those that have a valence,
an “affective valué(Gusdorf, 1951, p. 35). The affective qualityaoPresent Moment is
what will make it more or less easy to recallslthe resonance of the situation with the
subject’s history, hisTotal Presenrt(Gusdorf, 1951). A historical moment, says Gusdor
(1951, p. 37), is one of a decisive importance, tbhaéreshapes my Total Present. A
Critical Incident is such a historical moment.slia high affective valence Present Moment.
It is a shock, thatquestions me in the immediate violence of the tsitoigthat leaves me
incapable to analyse what is going on, that | flietctly as the death of life values, a
surprising image only commented by the shock irfefteas a whole, and subsisting in me

as a whole, which | later retrieve in me as a whaith its emotional poweér(ibid*®).

7.3.4. Demarcating Present Moments

It is posited in the present study that Present Btaswill be demarcated by :

* Aninitial context, preceding the start of the Present Moment : Imyention an
“actior’’, the one the subject last performed, ostte (of “being in the world: the
subject stands in his world of life, in a stateddéness or in waiting)".

» A trigger : the beginning of a Present Moment will be dleguisitionof a fact
constituting an initial cognitive stimulus, a sitiea at hand.
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* A cognitive trajectory, or cognitive process, made up of a sequencer@us
cognitive operationsparked one after another and creating a tenswartl adecision

or urgeto act upon the initial cognitive stimuftfs

* A conclusion a new ad hoactionor statemarking the end of the PM’s plot.

7.4. The methods of Phenomenological Psychology

Our first endeavour was to establish a methodwioatd allow the collection and the
analysis of a given, delimited, situated, embode@cted episode of experience and its
PMs.

7.4.1. Psychophenomenology as data collection method

Phenomenological Psychology has had the ambitidre t® science of consciousness but it
never produced a widely adopted working methodal@yye could argue that cognitive
psychology is such a methodology. Psychophenomgpasathe methodology that

materialises this ambition.

Psycho-phenomenologMaurel (2008) says in Explicitéf, is a ‘branch of psychology the
aims of which are to develop a method to accessuhgect’s subjective experience and to
develop the descriptive categories and conceptefhidions necessary for this

descriptiori®®, It is a regular reference in neuroscience (Vare989, den Boer, 2008).

Research in Psycho-Phenomenology started in thesigidies when Pierre Vermersch
(2006, p. 173), in the animation of error analystskshops in the fields of Education and
Work Psychology, felt the need to help other redw®eans to study how teachers and
students in class were dealing intellectually vpitbblems at hand.

The “Elicitation Interview (EI) is the practical method to access the subjapisodic
memories of a given, delimited, situated, embodied enacted episode of experience in

order to elicit his authentic cognition of the tilveermersch (2006) assigned it three goals

1. To help the interviewer to get information on hdw interviewee performs a specific
task in order to find out which difficulties he &xand how he deals with them, the
possible causes of his erroneous or unsuccesdfavimirs, or on the opposite the
factors that lead to success, or else to underskencognitive process involved in the
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performance of the task, i.e. the aims the indizidets, the reasoning he does, the

knowledge he mobilises, the way he representsitination, ... (p. 18)°.

2. To help the interviewee to inform himself : exgiieg one’s own inner cognitions
helps an individual to raise his awareness of hewrocesses tasks at hand
(Vermersch, 2006, pp. 27-29). It is a pedagdggsed on a reflexive going back to
one’s experienc¢é (ibid) that ‘helps the learner to reflect on his own ways of
thinking'#*2,

3. To teach the interviewee how to inform himself atddwow he knows he performs a

specific act: learning metacognitive skills that can be mdaitl in action to help the

subject to better control his own cognition andway of consequence, his action
(ibid, p29¥*.

The principle of the Elicitation Interview is to @i from the subject aé-

presentificatiofi (Vermersch, 2006, p. 57), i.e. a controlled caigrire-experiencingof a

past, given, delimited, situated, embodied and tedagpisode of action.

Being guided (second-person interview techniquegtall episodic memories of this

episode, the subject can narrate it (into a fisstspn narrative = on the “I...” mode) in

great details as his memory is rich of conscious@e-conscious cognitive operations and

actions performed at the time of action.

The Eldirects the subject’s attentidn his authentic cognition and action of the tiswed
avoids his a posteriori reconstructions, intergiets and generalisations (Vermersch,
1999). For the researcher to detect these elerfraisstand there in front of us [and that]
can be unveiled only if one has the idea to lookHeni*** Vermersch (2006, pp. 43-52)
has synthesised from research a taxoritraf/the elements that can be recalled from

episodic memory. They are categories of the subjactions, cognitions angéripheral

data’?*® (ibid, p. 43) :

Procedural data (Doing) :

. Elementary actions performed

. Mental operations performed

. Practical know-how used

Contextual data (Externalities) :

. Circumstances encountered

. Environment

Judgmental data (Metapositiori™’) :

. Subjective evaluations of one’s experience
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. Beliefs about one’s actions and cognitions
Declarative data (Knowledge) :

. Theoretical knowledge mobilised

. Procedural instructions

. Regulatory instructions

Intentional data (Goals & Motives) :

. Goals or (temporary) sub-goals pursued

. De facto, circumstantial ad hdntentions or motives

Table 13 Vermersch’s (2006) taxonomy of typical pmmmenological recollections

Some comments should be added :

* Sensations, sensori-motor data, are not mentiop&ehmersch as they were not part

of his domain of research, education. They are fvethted contextual data.

* Emotions are merely considered by him as partetéRtural data :some [authors]
also include emotional tone as a descriptive eldratached to actioh(Vermersch,
2006, p. 202), maybe again as his research wasedamiinly on education in the

classroom.

« Practical know-how, routines, is included by Versoérinto procedural data.

« Intentional data do not include a specific fornmadtivation (as Driving force or
forces responsible for the initiation, persistendeection, and vigour of goal-directed
behaviour. It includes the biological drives suchhaunger, thirst, sex, and self-
preservation, and also social forms of motivatianlsas need for achievement and
need for affiliation” (Colman, 2006, p. 479)).

* What Vermersch refers to when he uses the emtuationcan be am posteriorj
post-action global subjective judgement of one'sdtiag one’s action (Vermersch,
2006, p. 47). If Vermersch attracts our attentmithis kind of autobiographical
elements, it is because subjects may insert im tarative retrospective judgements
that do not pertain in the actual experience itgetf they must be avoided. But
judgements are also made as the course of actogmgsses : they are thoughts, a
reflection upon the meaning and sense of the expegiin progress. The researcher

must not mix them up.
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» With regard to our focus on the cognitive procegsihthe experience, in the course of
his action a subject may become aware of his ownitge processing of the situation

at handMetacognitionsare a sub-category of procedural data.

* “Knowledgé should be understood as knowledge of the facte@fvorld and of our
body. One’s attitudes towards life, people, objerid issues, sense of life, and
assumptions about the world are likely to be rechlly the subject as part of his past

experience.

During the interview or during its analysis, tressxénomy helps the interviewer to
segregate authentic, episode-specific phenomemalogicollections frona posteriori
reconstructions and theorisations of the subjextfserience (Vermersch, 2006, p. 45). It

helps :

* To draw the researcher’s attention to tparasite$ of phenomenal narration, the
judgmental datdhat are often included within the narrative, lees $ubject reflects
retrospectively on his experience, elements ohfesamemoryBrewer, 1995),
retrospective Beliefs about the operation of their own mentalogssesformed after
the events, and of which Vermersch (2006, p. 4@Yyiges examples it‘didn’t work...
| didn’t do much...it was difficult... I'm not very pked with myself, etc...

* To cue recalls from subjects’ autobiographical mgnas the taxonomy shows the
diverse paths the researcher can take to helputhect to reconnect with a given
episode of his past experience.

In summary, the El appears as a method that rigtydwelps the researcher to focus the
subject’s attention on the authentic elements ®tbgnitive experience at the time of the
episode of action he narrates. The El does nawvdhee narrations and seeks to avoid
social and narrative biases : retrospective ingtgpbions, generalisations and
reconstructions of the authentic cognitive expexe hus, the first-person narrative so
produced should allow to unveil the cognitive opierss and processes of Decision-
Making-in-Action, nothing else, in@adically empiricist(James, 1904) epistemological

stance.

Once these data collected, what can the reseatoheith them ?
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7.4.2. Phenomenography as a formal description of the cdwy® experience

In traditional phenomenological psychology as vaslwith psychophenomenology,
narratives are usually freely analysed through aqmeling, clustering and interpretation
(Creswell, 2007 ; Moustakas, 1994).

Phenomenography is the idea of a formal modellindescription of the cognitive

experience related in a first-person narrative.

For Marbach (1993, p. 9) phenomenograpliyf the cognitive objects of experience is a
“conceptual notation or ideographwhich he deemsifidispensable [...] in a domain
where even the phenomena to be studied scienjfimad elusive, as it is the case with

mental activitied

Marbach (1993, p 7) explains that ‘order to convey a truly scientific content te th
terms/concepts that cognitive psychology and rdlatalosophy of mind use for
determining their objects — i.e. mental phenomenasystematic descriptive analysis of

consciousness in its own nature must be presupposed

For this purpose, he posits thatlarguage of phenomenoldgyonceived asén
intersubjectively available togla formal ‘notatior?, a “precise languagé*®, should be
introduced for the purpose oddmmunicating phenomenological resuliBhrough such a
formal notation, mental phenomena could be destribeth in their static and dynamic
structure$®. Mental Operations were rendered in Marbach’s phemological notation
(Marbach, 1993, pp. 25-40) in an algebraic forme ©hthe simplest examples Marbach
(1993, pp. 25-26) provides is :

_ [PERIx

(REP
(PERY

)X

This strange and unconventional notation descabasgnitive operation (Marbach, 1993)

» arecall (REP) of object “x” as it was perceivefPER]; while perceiving object y =
(PER),

 “REP” = Representing, recalling (a cognitive actd@apon what follows the “-*),
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* “PER” = Perceiving (this is a cognitive act),

* “X”and “y” = cognitive objects involved in the cogive acts,

e “()" or “[]” demarcating the terms of the cognitivaperation.

Other examples are provided by Marbach (1993) desanore complicated cognitive
operations and become more complicated to interNi@practical application of this

notation could be found.

In this research, provided both static and dynadmeensions be taken into account, we
define a phenomenography as the data processigg atahe formal description and

modelling of an episode of cognitive experience.

7.5. The structure of the episode of cognitive experierc

From what precedes we can derive a general modbeafognitive experience of a
singular episode of action narrated by a subjeaniilicitation Interview :

| EPISODE OF LIVED EXPERIENCE |

/ PRESENT MOMENT |\ | Hole in Narration | [ PRESENT MOMENT

| Demarcation criteria I | Demarcation criteria I
COGNITIVE OPERATION | | COGNITIVE OPERATION
COGNITIVE ACT COGNITIVE OBJECT

Figure 10 The general model of the cognitive expemce

An episode of lived experienaesubject narrates has two main componeRtesent

MomentgPM), andholes i.e. PMs not remembered or not narrated by thgsti
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Present Moments ademarcatedy criteria such as the initial perception of amte in
the scene (Stern, 2004, p. 14) and a final acRoesent Moments are decomposed into a

sequence ofognitive operations

Cognitive operations are posited to be performeskouence : neurosciences suggest that
a cognitive operation corresponds in the braingtohal mental statealarge-scale global
synthesigVarela, 1999 ; Lutz et al., 2002 ; Dehaene e28l06 ; Naccache, 2006). Global
syntheses occur in sequefiteach one lasting between 250 millisecond andrakve

seconds.

At the time of the actual lived experience, cogmitoperations may have been
(Vermersch, 2006 ; Dehaene et al., 2006) eitbescious.e. eithereflexive(= as we
perform them we are fully aware of them) poe-reflexive(or pre-conscious = as we
perform them we are not aware of them). Consciodspae-conscious cognitive
operations are encoded into episodic memory (Dama8b4, p142 ; Conway, 2004) and

can be recalled and narrated during an EI.

A Cognitive Operations an undissociable pair of {Cognitive Act ; Coiyve
Object}(Husserl, 1977 ; Rouger, 1969 ; Thines, 19TRompson, 2007Cognitive Acts

are functions that, applied €@ognitive Objectsproduce the meaning (Varela, 1999, pp.
134-137 ; Dehaene, 2006) that makes the cognitiweegs in progress move on. Cognitive
acts belong in various types and includepressions, sense feelings, perceptions,
memories, expectations, multiple types of judiegtivowing, valuing, desiring, willirig
(Husserl, 1977, p. 11). Cognitiwedjects also belong in various types : self, othaegects,

ideas, plans, and more generally any focus of tie@t@on of one’s consciousness.

In the light of the elements gained through thistfpart of the study, the next chapter
details the research question exposed in the absiréhis report.

7.6. Conclusion : Refining the research question

We can now summarise the assumptions entailedebsefearch question presented in the

conclusion of chapter 3 and situate it within thére problem space developed earlier.
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7.6.1. Summary of the argument (the problem space)

For fire-fighters, experiencing Critical Incider{@I) during interventions in the field is
common, and the more so as they are under regtdaka from human beings, or even
from dangerous dogs. Cls are of a traumatic na@ne. essential characteristics of trauma
exposure is peritraumatic dissociation. The exposutrauma is said to be capable to
affect people’s capacity to perform. But real tifeses heard of at the BSPP or read in
Critical Incident reports show that fire-fightersually manage to resume and complete
their mission after the expostteas in the case of Lieutenant A. This aptitudéhef

subject to surmount traumatism at the time of exposs called Peritraumatic resilience
(PTR). We assume it is the outcome of DMA (Decididaking-in-Action). DMA is the
cognitive process that controls a subject’s pertoroe during a given, delimited, situated,
embodied and enacted episode of action. Underntenastances of a Cl, this process is
assumed to yield three coping capabilities esdantiaTR : getting-by, resisting, and
resuming. And if it does so, it is possibly becaD$4A includes ad hoc metacognitive
processes. To capture these personal cognitivenatacognitive processes after the events
in the absence of traces and video records, apimston methodology is required to access
the subject’s episodic memory and to allow himegcatl the authentic elements of his
cognition and action of the time of his actual eigrece rather than his retrospective social
and theoretical reconstructions, reinterpretatenms generalisations of the events. Such a
methodology is based upon epistemological assumgtitherited from
psychophenomenology, which can be itself considased particular form of retrospective

verbal protocol.

7.6.2. Hypothesis

Within the cognitive process of DMA, peritraumatasilience might result from
metacognitive processes yielding the required adclping capabilities (getting-by,

resisting, resuming).

7.6.3. The object of the research

Theepisode of experiendg the fundamental object of the research. Wetpalsing with
phenomenological psychology, that fiesent MomentPM) is the subject’s unit of
narration of his lived experience. PMs are mada sfquence afognitive operations
(CogOp) forming the cognitive process that fireegponse (an action) of the subject to an

initial cognitive stimulus.
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7.6.4. The objectives of the research

This research is an investigation into the cogaipvocesses of DMA that underlie
Lieutenant A’s peritraumatic experience of a Catimcident (Cl) during a victim rescue
intervention. During this intervention, he is expddo an attack from two rottweiler dogs
and is subsequently caught in the middle of theygan shooting by police officers

attempting to kill the animals.

The present research seeks to analyse the cogpéttern of Lieutenant A’s episode of
experience and of the cognitive process of eacbkeAtdMoment that compose it, and to
explicit how peritraumatic resilience is yieldedtims context.

To this end, it aims at :

Elaborating the methodological framework allowingoerform the study of Lieutenant

A’s case within the frame of the various constmend hypotheses expressed in Part 1.

e Showing if the Elicitation Interview protocol camgger and guide the subject’s recall

of authentic (not reconstructed) cognitive elemémts his episodic memory.

* Modelling the subject’s cognitive activity in a nmaar that elicits cognitive operations

(CogOp) and reveals cognitive trajectories, i.étguaed sequences of CogOps.

e Studying the link between DMA and PTR as it is pEssithat the latter stems from

metacognitive processes within the former.

* Using the associated cognitive models and findingdaborate a metacognitive
training framework aimed at preparing fire-fightéasd other people working in high
risk environments) for the peritraumatic experieatpotential Cls.

7.6.5. The limits of the research

There are two essential limits to the present rebea

1. We perform an idiographic case study, with its neiné limitations and its

methodological differences with positivist, statat research.
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2. The validity of the study relies upon the accurang authenticity of the subject’s

episodic memory recalls.

As we shall see, the Elicitation Interview (El)aalls the subject to recall a great number of
actions and cognitive operations he performedetithe of the actual episode. But we
cannot be guaranteed that he recalls all of thieat,lte does not hide some of them, and
even that he does not discretely reconstructs sdriiem. These are limits one must keep
in mind, and they justify the precautions takemglthis research in order to avoid these

biases as far as feasible.

As for the idiographic character of the study, Wwalksee that the significant number of
cognitive operations and actions (all called Cog@psimplify our discourse) stimulates a
quantitative analysis of data gained from the ceigee again lies one limitation, inherent
to the nature and context of the production of ¢hdata. Distributions are not normal and
ad hoc quantitative methods have been adopted.

With these elements in mind, the next part of t#port presents the methodological

framework created for the present study and lateitas research.
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Part 2. THE RESEARCH DESIGN
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CHAPTER 8. The research method : Pheno-Cognitive Analysis
(PCA)

Part 2 describes in detail the Pheno-Cognitive ysialmethodological framework created
for the present research. This framework has dezolject of progressive refinements
and has concentrated much of the effort spenteihatter in order to facilitate data
analysis. First, this chapter, following the recoemaations of Creswell (2007), Silverman
(2006), Willig (2008), presents the epistemologicaindations and an overview of the
PCA framework. Secondly, later chapters of Paretitlits successive phases, and
elements ofmemoing(Creswell, 2007) help the reader to trace thesstalpen in its

creation.

8.1. Assumptions constitutive of the PCA framework

The assumptions that frame the PCA framework are :

* A research object An individual’s given, delimited, situated, enthed and enacted
episode of cognitive experience, performed in ekl fin natural settings not in
laboratory conditions, during which a Critical Ident occurs. The case is that of

Lieutenant A.

* A conceptual framework

* Ontological: The research aims at describing and studyingttiueture, processes,

variations and other characteristics of the reseabgect.

» Epistemological The research is radically empirical and seekwtiect data
depicting a subject’s authentic cognitive experegeata Critical Incident (CI)
during a specific victim rescue intervention, avileym his general theories and

social reconstructions of such circumstances.

« Axiological: The goals of the research are to investigatedlgaitive processes of
Decision Making in Action (DMA) that underlie Lieetant A’s peritraumatic
experience of a Critical Incident (Cl) during atint rescue intervention, and to

show whether or not it is possible to study reteatpely, out of his Episodic
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Memory, the subject’s cognitive experience of tfileen episode of experience,

here including a Critical Incident.

« Methodological: The study of the subject’s cognition is perfodhom the basis of a
guided recall of the subject’s authentic episodemories of the particular episode
of concern to this research. Authentic means regg#ind narrating the actions and
cognitive operations actually performed by the sabat the time of events.

A research paradigmi.e. a scientific approach to data collectiomgassing and
analysis that entails its own questions and metHodbe present case, a psycho-
phenomenological “white box” approach to the cagaiprocesses that control a

subject’s performance.

An interpretative frameworka particular “lens” through which to make senke o
results during the discussion. Metacognition, angarticular metacognitive training,

is the perspective chosen in this research.

A methodological ambitioto design and describe an effective, consistert PC
framework, and to contribute NDM research throughdognitive study of individual
decision-making in action, of the experience ofitna in action, and of peritraumatic

resilience.

8.2. Overall presentation of the PCA process

The process of a Pheno-Cognitive Analysis comptisegollowing phases :

Data collection: Chapter 9 details the principles of the Eliegatinterview (EI) used
to allow the subject to recall his authentic episademories of the episode under

study, and provides precise guidelines for its cab@nd for the transcription of the
narrative. This chapter also presents the bagiciptes of the immersion in the field

that may be (and was in the present study) rurrbgferforming EIs.

Data processing Chapter 10 presents the origins, principlesguidelines for the
semantic parsing of the narrative into speech elguseir chronological resequencing
into a chronotext, the elicitation of cognitive opigons (CogO@¥* and the elaboration
of a taxonomy of their constituting cognitive a@@gAct) and cognitive objects

(CogObj), and the elaboration of the basic cogeitiwodel of the subject’'s experience,
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the cognigraph. It also provides guidelines forgheduction of the Decision

Networks, derived from the cognigraph, that revkalstatistical patterns of DMA.

« Data analysis, discussion and conclusiddhapter 11 recapitulates the guidelines

learned from the research in relation to :

» The interpretation of Decision Networks and thelgsia of DMA** patterns.

* The categorical analysis of the inter-variatioD®A patterns, as successive PMs

are likely to have cognitive trajectories of ditfet patterns.

* The Exploratory Factors Analysis intended to se#nelfactors of the intra-
variation of DMA patterns, as each DMA patternikelly to take a variety of

shapes.

* The categorical and qualitative analyses of peniratic resilience (PTR) and its

factors.

* The elaboration of models of DMA and PTR that sgstbe Lieutenant A’s case

study.

» The discussion of the results of the analysis énlifht of our interpretative

framework. The discussion takes two perspectiepical one, that is to say the

perspective under which the findings of the stualy be used or critically analysed.

Namely, the findings of the study of DMA, the expece of trauma in action and
peritraumatic resilience are considered from thatpaf view of metacognitive
training, i.e. training in advance people for po@rCritical Incidents that might
occur in the course of their (dangerous) activitye second perspective is
epistemological and exposes the limits of the mithamical approach adopted in

this study.

* The general conclusions of the research and timifidation of further research

work.

The PCA process described in this section is médenamber of detailed tasks,

intermediate objects, flows and results that ardetied in the following diagram :
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The next chapter provides guidelines for the datiection phase.
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CHAPTER 9. Data collection and the Elicitation Interview (EI)

This section is mainly based on Vermersch (20@@rdsents the principles that guided
Elicitation Interviews (EI) in this research. An B#lps an individual to recall from his
Autobiographical Memory theequencef actions and cognitive operations he performed
during a particular episode of lived experiencenglwith theirtextural feature¥*. This

technique was used to collect the data of the akcdise of this research (Lieutenant A).

9.1. The immersion in the field of research

Researchers in social sciences, for instance Figuah (1995, p. 344) and Ross (1991),
adhere to the common idea that narratives areatens of the subject’s authentic
experience aimed at allowing thetener to experience the event with the tellerthe
context of a guided recall of episodic memoriesgi@ment ofntersubjectivitypetween

the interviewer and the interviewee is thereforspnt. The former must come on the
grounds of the latter as highlighted by Varela &&h(1999, p. 10) and Stern (2004). That
coming on the same grounds is facilitated firsthim®/recognition by the interviewee that
the interviewer has real connections with his waifl@ctivity. This is one of the
justifications of a preparatory immersion in theldi, whenever it is feasible, before

conducting Elicitation Interviews.

The immersion in the field of a PCA research is m¢a get somekhowledge of a
minuscule human group by observing and describhieg intimate singularitie’s(Bloch,
2006).

It allows to understand what Bloch calls theacit knowledge [...] that allows everyone to
perform the numerous inferences that confer dé#ywith a manner apparently so little
thought of (p. 21), 'the contextual setting of the task perforth@slallagher, 2007, p. 81)
beyond their likely ineta discoursg(Bloch, 2006) made ofstandardised declarations

provided as answers to expected questi¢ibgd, p. 41).

The researcher’s insertion in the world of his ¢éhigubject(s) can be performed according

to Copans’ (2005) recommendations :

* A unit of analysis : ritual activities, daily aciiiles and exceptional circumstances;

* An object : subject’stacit knowledgé(Bloch, 2006);
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* A "participant observation" (Copans, 2005, p. lid¥plving :

* A public and professional validation of the reséardy the community in which he is
inserted. This can be done through a period afitrgishared with members of the

community.

« The use of the community’s language and codesnilggaand speaking their language
made of a lot of acronyms (CCOT, BCOT, BOT, BEPRPS)), wearing their uniform,
keeping hair short if they have it short, even résg on the community’s hairdresser
services as a supplementary mode and sign of imsgsharing the community’s
routine life (morning activities, lunch breaks, gshifts, etc.), getting acquainted with
managers, intermediate staff and men of the rank.

e A focus on observation more than on authoritiealirse : this is achieved by
listening to conversations and exchanges betweenbeis of the community, victims,
hospital staff and Firemen, etc., as well as tbodmbetween command posts and

vehicles dispatched in the field, etc.

* An organisation of the researcher’s daily presetizectured in five steps as in Copans
(2005, pp. 36-42) : Arrival and installation, Intagjon and routine, Experience of
surprising and critical moments, Departure, Follapv-

9.2. Finding subjects

Subjects are selected on the basis of a suspicairiitey might have experienced trauma

in action. The process by which they are refercetthé researcher should, as much as
possible, guarantee the confidentiality of thentiggoation. After they give their consent

to take part in a Pheno-Cognitive Analysis, theystbe called and explained the goals and
principles of the study, and the researcher mustickhe likeliness of their traumatic
experience, at this stage taking precautions ndisiose too much of the exact nature of
the work to be done together in order to avoid thay start reconstructing their story
beforehand. Having got their consent a meeting neistrranged for the Elicitation
Interview (EI), at a location most convenient foemn during their service. Similar
precautions must be repeated at the start of flogetlon Interview sessions to secure their

good understanding of the research process.
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The verification of the reality of their experiengftrauma in action can be performed at

the earliest during the El, or a posteriori onlthsis of the Immediate Stress Questionnaire

(ISQ).

9.3. Contracting the El and the “contextual priming” of phenomenal

recollections

Contextual priming consists for the researchentluce the appropriate attitude in the
subject so as to frame, to orient his rememberitig authentic elements of his original
cognitive experience : a given, delimited, situatadbodied and enacted episode of
cognitive experience and the evocation of the auityeoriginal elements of cognition
experienced by the subject himself during this @és Beyond, contracting the EI means

that the subject and the researcher formally adioeitee rules and conditions of the EI.

For Robinson (1995) and Batrtlett (1932) the perspeset at the beginning of an
interview session by the researcher shapes thedighjstate of mintland his recalls. The
subject’s induced attitude guides histhembering. Attitude [being] an inclusive term
covering motivation, emotion, and interégRobinson, 1995, p. 200). Klein (1970)
“proposed a framework for relating individual emaoti and cognitive styles to account
for perception and memdryJdenkins (1979) and Tulving (1983) wharfued that a

person’s cognitive state is an important determtr@memory encoding and retrieval

Vermersch (2006) suggests to take great care ablesting an appropriatelational
climateat the start of an El session, a cleanritract between the researcher and the
subject that must be well understood by the sulgjedtagreed by him (Vermersch, 2006,
pp. 105-110). The main lines of tlaentract which is the first step afontextual priming

include :

* Choosing a location and time convenient for thgetttand quiet®

» Clarifying the fact that the interview is confidexitand no personal data will be passed

on to the hierarchy

* Explaining that confidentiality (anonymity) will bespected in later publications if

any

» Clarifying the goals and method of the EI, the mi¢he researcher and of the subject
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Making clear that the El has nothing to do withirzguiry

Asking clearly that the subject delivers honestyadpertinent to the goals of the

research.

More specifically, in Vermersch (20G8)it is recommended to explain to the subject :

His right to pull off at any time without justifitan, especially if he or she feels
uncomfortable. This echoes the common view, expeby Gusdorf (1951), Van der
Kolk (1997) or else Thompson (2007) that due tohtigl affective value of the mental
states associated with the experience of Critiadents, very strong feelings could be
triggered at recollection time, and therefore thera risk of psychological disturbance

for the subject (as well as for the researcffer)

The methodological principles of the El and esfdbcwhat is expected from the
subject :

A first-person narration of his or her experienae;in the form of I'...” and NOT

we ..” nor “one ..”?%,

A narration bearing exclusively on the particulpisede of experience, the
intervention for which the subject agreed to talag j the EI, not his personal
theories about what happened or what he or shddshaue done, nor his general

knowledge of similar facts.

A narration of his or her own authentic experienb& / her own perceptions,

feelings, thoughts, actions of the time, not thgetgf verbal report they would

provide in an inquiry, nor socially correct readwgahe phrases, interpretations, etc.

A true report of his or her experience, unfalsifiednest, and uncensoféd
Vermersch, in a number of issues of Expliéifemsists on perlocutory effects, i.e.
the impact on the other person of what is saicksked. It is important to say to the
subject that he must not tell what he thinks mighinteresting to the interviewer,

but rather anything authentic that pops up in higdnduring his or her narration.
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From a formal point of view, Vermersch’s (2006, ff8-110) recommendations match

those of the British Psychological Socréty

Contextual priming is aine qua norcondition of the evocation, the re-presentificat{oe-

living) of the subject’s past experience.

9.4. Principles of the Elicitation Interview : from recalls to evocation

Vermersch (2006, pp. 86-87, 57, 58, 59) presemrtsvito theoretical principles of the

evocationof a given past experience is possible :

» “Re-presentificatiofi*** : When narratingi$ not anchored in the situation of reference,

most of the time it brings only unspecific, geneaald often very poor elements of

information [about one’s experience] though [thaperience] may have been very

rich”, says Vermersch (2006, p. 5&e-presentificatiol¥® (Varela, 1999, p. 127) is the

“pure evocatiohnarrative stanc&. During the narratiorme-presentifications are-

living in thought nowhe subject’s past experience, includinggrissence to his body-

therf*®> and to his world-theff, are-embodimenandre-situatednessf that past

experience. If properly primed (and guided) thejectd'at the moment he narrates a

past situation, is present in thought to the liexgerience of this situatitn
(Vermersch, 2006, p. 57).

« and ‘Subjective cueinf®’ : Re-presentification meahs be in contact with one’s past

experience when narrating ifVermersch, 2006, p. 58), and it is the inteneew
priority to constantly guide the subject toward this narrative stancetas mnot

spontaneous, being not encouraged socially, bothrmly education and school
teaching (Vermersch, 2006, p. 59). Itlerefore requires active guiding, which

constitutes an actual form of mediatidibid).

The process of the evocation allows the subjertcall everpre-consciousndpre-
reflexivé®® episodic memorié¥.

9.5. Inducing the evocation : getting in touch with a pat experience

The researcher starts inducing the evocation psage®arly as the start of the Elicitation

Interview through contextual priming.
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Even if the subject takes part in the EI on a vidunbasis, it is the researcher’s role to
induce the process. This is, says Vermersch (200824), a most difficult task for the
researcher who oftercteates himself difficulties by uttering negatinetctive
formulations by multiplying questions and recomnagioths that complicate his task,
create confusion in the subject’s mind and oriéetlatter toward categories of

recollective data which are not those sought after

To avoid such pitfalls, the researcher (Vermer2006, pp. 124-130) must ussrhple,
direct and positive formulatiois‘ Positivé means calling for the evocation in a first-
person mode of the episode of experience undey,samd saying to the subjeshat to do
in this context rather thamhat not to doThe typical formulation isl“propose that you
take some time to allow the situation xxx to coaeklmn your mind. | leave you find it.

When it's there, just let me kndw.

Negative-inductive formulations areddn’t be afraid to recall / stop whenever you wish,
...”, “can you remember ..., can you try to remembg&rcomplex formulations (those
articulated in several “logical” steps) as wellsa®rt ones like OK, now start telling me
...", vague ones that do not imply a clear explicttatcontract like thoose an episode
within what happened ”,.or imperative injunctions, even using the coiuatal, like ‘I
would like you to .”.have proved to induce negative reactions on titgest’s part
(Vermersch, 2006).

Evocation cannot be performed under constraintrdtber out of the subject’s free will. It
must not be experienced as a memory effort. Comékxytriming, because it is

accomplished prior to the induction stage, freesitkduction process of the need to draw
the subject’s attention to the manifold, therefooafusing even if fundamental, requests

and rules that frame the Elicitation Interview.

Sometimes, Vermersch (2006, p. 130) notes, theestibgs difficulties to focus on his
experience to reach a pure evocation stance afeseptification. In that case, the
researcher must probe a plain question that wil tiee subject to resolve the difficulty by
turning his attention for instance to the very begig of the episode, likenhat were you
doing when it started ?, how did it start for ytwen ?. Another way is to question the
subject about what was happening just beforeitesta ‘what were you doing just before

it started ?, “how was the ambience just before it startéd'Rad you noticed anything
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particular just before it started”?The subject can then regain contact with hiseeigmce

through an episodic memory easier to recall.

9.6. “Subjective cueing”

9.6.1. “Subjective cueing” : helping re-presentification

To helpre-presentificatiorduring the whole duration of the El, Vermerschdjlpp. 63-
69) provides a number of cueing guidelines, appledeach time it is necessdr{ibid, p.

63). Cueing can be as simple as in the followingnepié* :

“51- | hear my voice.

52- You hear your voice, yes...

53- | ask the girl to read again what she just wrahd | see myself
following her reading with my finger in order to..hdre’s something

missing, a word or something like that.

54- Yes.

55- And | would like her to realise that she forgomething.

But the narration may present difficulties and éiphthe subject in these circumstances,

two types of probes can be used :

* Probing guestions unrelated to a specific momeeixpg&rience :

* To slow down the pace of the subject’s speech :Slifgect may be narrating

unstoppably, while in a very authentic mannerghisnomenal experience. This
may be a sign that the interviewas falling into prolixity or well-rehearsed
speech (ibid, p. 64). Then, questions likplease wait a second... | suggest that
you take some time to reconnect more specificatly this situation.”, or “take
your time... and tell me when you are sure that goad it... you are there’..
(ibid) help him to calm down and to refocus. Forersch, subjectdihd a form
of comfort in this rejoining oneself as they knbeyt were falling into prolixity or
well-rehearsed speech, and that they needed thdiatien from the researcher to

be refocused on one’s actual lived experiéffeébid).
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* To gain richer details about the texture of thgestits experience through textural

cueing, i.e. a question that he can answer only artevocation of his actual lived

experience :

» Either by probing questions relating to the cont#xhe action (Vermersch,
2006) : for instance, you ask him where in the class hesitad, next to
whom, with what pen he was writing, which objeatsenon his table, etc”..
(ibid). Vermersch (2006) addst Will be easy to abandon these cues as soon as
the result will be gained [...] and it is likely thtttey do not call any available
autobiographical memories as they are inessenbat][it will help the subject
not to resort on his ‘intellectual’ memory, and otproceed to a
reconstruction, [and] although the result cannotdyearanteed [...] these cues
will help the subject to represent for himself #idual context, his past reality

will start to exist agait¥** (pp. 64-65),

» or, alternatively, and provided the subject is altjure-living his experience,

by probing aquestion [about] the sensory texture of the sulgec

representation of his experienibid, p. 65). In this casettfe questions will
temporarily bear, not on the actual past lived aigrece (of the reference
situation), as with the prior technique, [...] on tbentent of the evocation, but
on the structure of that evocatibibid) by asking the subjectiwhether he has
visual images of it or not, or a particular sensatiassociated with it when he
reconnects with the original situatidibid), and next to indicate if it is a
sound, a word uttered, etc..., a sensory modatitgré easily accessible by the
subject (ibid). That second techniquel6ées not aim at yielding pieces of
information, but at guiding the subject toward thacation of the reference
situatiori’ (ibid).

» Probing guestions focused on specific momentsehtrrated experience : They seek

to reconnect the subject with a particular momerthe flow of his experience by
placing him in a position oftfearing elements of his own experience presentadrto

by the researcher, elements that speak directiijgaxperience that the subject knows,
as it is his own, so that he fills in the gaps bftthe vagueness of the researcher’s
formulations (ibid, p. 67). This technique, which uses theyeontent of the narration
as its starting point, must be applied with caré eseasy for the researcher to be

inaccurate and consequently to force the subjecbnee out of evocation to understand
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the meaning of what the researcher is suggesting,:I didn’t say that(ibid, p. 66) is

the subject’s reply in that case. Three techniguesisable here, depending on whether

the researcher haa ‘starting point (ibid, p. 67) on hand or not :

Ericksonian reformulations : Specific moments witthe flow of the subject’s

experience provide the researcher with startingtpoin Vermersch’s (2006, p. 67)

example : Subject Yes, | see the place where | was sittirig.Researcher :And
when you see this place, as you are seeing it rigit, what do you seé.7The
threefold structure of this question is purposedals Vermersch (2006) The first
part is a simple probe, in echo, [on which the e¥sber] can base the formulation
of his own probe [...,] the second part, a subtle, apeaks to the subjects about
his own experience, without naming its contently painting to it, recognising its
existence and its presence [and] it guides theesttlipward his inner experierice
The third part of the probe constitutescagnitive challenge(ibid). If the
researcher makes this cognitive challenge eqealjaging real andmanageable
for the subject, he may successfully trigger thecation of the latter’'s experience
(Vermersch, 2006, pp. 84-85).

Pseudo-connectors : They are less sophisticat¢dtibhti efficient probes

(Vermersch, 2006, p. 68). They are typical formolsd used to begin probes :
“and when..., while..., while you keep doiridibid). They facilitate the
continuation of the subject’s narration and areag o insist on specific moments

of the experiential flow.

Absolute formulations : They aréofmulations impossible to reftitébid) that

“help the subject, while he regains contact withdvi experience, to reach a re-
presentified narrative stance by suggesting hedesthis attention on a sensory
modality for instance, or on an aspect of the cginfte.,] without introducing
disturbing*® formulation [by using an ericksonian] reformulatiohat covers all
potential aspects [, which] whatever reality be ameluded in it so that 'among

all possible propositions, the subject will pickeamp that matches his experience

and will neglect otherq(ibid). Formulations are for instancemaybe you find

images, but maybe not, only you can’'t{élinaybe you recall images, unless they be

sounds, or sensations, something that you are pereencing *** (ibid).
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9.6.2. “Subjective cueing” : encouraging and regulating edic recalls

Another function of subjective cueing is to encga#he subject to sustain his efforts until
the moment is reached when the evocation can dortieer (exhaustion of the story).
Secondly, the evocation is usually punctuated abltections of particular moments and in
the flow of the narration, it is difficult to disaethem. Hence also the need to slow the

pace of the narration.

Encouraging the explicitation process consistgterresearcher :

» Either, when appropriate, when there is a shortlbia the narration for instance, in
keeping silent or humming, smiling or nodding, scdéte sign that tells the subject that

the researcher is with him, in close contact,

» or when the subject makes a short pause, in ragati one of the probes presented

earlier.

9.6.3. “Subjective cueing” : filling gaps and enriching th evocation

typically, after twenty to thirty minutes, the sabj terminates a first round of narration.

He has browsed through the story from beginningnia.

At this point a brief critical review of the matafigained must be performed by the
researcher in order to detect and evaluate thes olihe phenomenological account of the

story.

Using probes, he must then try to refocus the stibjattention on key moments. The
researcher must be attentive to the fact thatubgest may have rejoined the present of the
interview session, or gone into a reflection ugsmeaning and abandoned his story. This
process of reconnection must be repeated in sequeneach of the identified gaps.
Formulations such a®Ahd when you see this place, as you are seeimghit now, what do

you see ?can be used.

9.6.4. “Subjective cueing” : Tying together the element§tbe story

When the subject narrates his inner experiencdphke not proceed in chronological order,
from beginning to end. In the course of his naorgtsome facts trigger the recall of further
details or segments of experience, for instancaumthey are explicative of the
dynamics of the story, or because the subjectsesahe left a gap in his narrative. The
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researcher is left with an untidy situation : laitgl pieces of evoked experience, obvious
holes in its account, abandoned chunks. He mustpghereed to a tying-up of these

elements.

He needs to quickly put together the elementsehtrrative to reconstitute its storyline
and identify its missing segments. Then, usingnloenent-specific probes presented
earlier in order to, he can guide the evocatiomfrarrated moments to give the subject a

chance to evoke the missing moments.

The typical question to use in such a case candeséd plainly on the course of action :
“and at that moment, what do you do& on the course of eventsarfd at that moment,
what happens™? or on the changes in the nature of the expeeeriand at that moment,
does something change around yéu“and at that moment, do you feel something
happening in you™? or on the texture with a focus on sensory aspastin : and at that
moment do you ear or see something in particulaifis last type of probes helps the
subject to reconnect with the textural elementsi®experience, and, from there, with its

procedural aspects.

9.6.5. Further comments on subjective cueing

As far as possible, the researcher should avoidtmuns that bear on tlaready-made-
consciousRather, he should ask the subject to depict Whdtas done asvhat do you do
when you perform such act, ?how do you do it"(ibid, p86), or ‘guide the subject

toward a textural evocatidr(ibid, p. 97).

9.6.6. Signs and further probes for monitoring and reguiah

Vermersch (2006, pp. 60-63, 111-116, 139-140, 1&A)-provides guidelines for efficient

re-presentification monitoring.

Re-presentification, pure evocation, Vermersch @0 60) reminds,i$ a private fact,
not directly observable, except by the subject éifjsand monitoring that the subject has
reached and keeps that narrative stance requirégdtors both verbal and non verBal

(ibid). Indicators and regulation means can be :

» Eye redirection, and sensory synchronisatioAccessing the re-presentification

stance translates mainly into a redirection of dyes$ says Vermersch (ibid, p. 161).

Based on lessons from neuro-linguistic programnvagmersch (ibid) indicates that
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when a subject keeps looking at the researchextt@stion has not refocused on his
past experience. Would he have redirected histaiteto the past situation, his eyes
would redirect upward or downward, to his righteft. Vermersch (ibid, p. 114)
summarises this : the subject’s eyes quit the reseaand look upwards when the
subject’s evocation is based on a visual piétyyrdownwards when it is associated
with his intimate inner experience (turning to thbject’s right if evocation makes
reference to feelings or sensations, to his legmeferring to thoughts), and eyes
redirect either to his right or left when the sulbje evocation is rather auditive).
Individuals very much acquainted with the pract€evocation can sometimes keep

their eyes centred and unfocused like in day-dregrbid). In consequence :

« Should the subject’s eyes indicate that he haswitthed his attention toward his
past inner experience, the researcher should resdhe probes mentioned earlier

to (re)focus it.

» Should the subject’s eyes show a given sensory robeeocation, the researcher
should be attentive to formulate his probes acogtgli(Vermersch 2006, p. 116) in
order to accompany the subject in his present mbdgocation rather than
disrupting it and forcing the subject to enter ffedent mode, e.qg. if in auditive

mode, to ask questions in relation to the visupgkeience of the subject, etc.

Speech pace and tone, and verbal synchronisalermersch (2006, p. 61) suggests

that when subjects are in the re-presentificatimative stance, their speech pace may
slow down as their cognitive — retrieval — activgyresource consuming and elements
of his past cognition only come slowly one afteottuer. He adds that this is especially
true of experts whose semantic knowledge beingsesdt the right words to describe
their experience adequately (ibid). they can atloate their experience sometimes on
a fairly fast pace, sometimes in a very hesitagttib manner. Vermersch (2006, p.
111) also notes that sometimes there are pauskes gubject’s narration : they

correspond to the time needed to access his Awgcpbical Memory. In consequence

» Should the subject’s speech pace indicate he fffeutties in the evocation
process, it is to the researcher, Vermersch (200612) says, to adjust, either by

progressively slowing down the subject’s pace atgining him initially, or by
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adopting a similar tone of voice, loud, intensdt,s@ry quiet, etc..., without

imitating the subject grossly though.

e Speech tone must be adjusted by the researchwes tubject’s as early as the
induction stage : in those moments, says Vermdibal), the best the researcher
can do is to remain silent as much as possiblettthé subject reconnect quietly
with his past experience, and he should speak/aryamild voice to probe cues

only if the subject needs some help to reconneitt ing episodic memories.

Congruence of verbal and non-verbal indicators,a@hdr synchronisation modes :

Basically, Vermersch (2006, p. 62) suggests tHaebng narrated by the subject is
usually matched by a bodily expression that enader instance, a sad face for the
evocation of past sadness. Vermersch reminds tioalilyy expressions are not
conscious and thus stand little chance to be alténethe subjett(ibid)**. In

consequence

* With regards to non verbal indicators themselves, necessary for the researcher
to synchronise his own posture with the subjeétisinstance by adopting a similar
position of the body, laughing or smiling with thgbject, performing similar
micro-movements (like scratching one’s ear, craghegs, etc...) says Vermersch
(2006, pp. 112-113).

* Should the subject gesticulaté, Wwould not be appropriate to copy Hirfibid, p.
113), but rather to accompany the formulation obgs with bodily movements
that subtly echo the subject’s, for bodily movernseas said already, enact one’s
mental processes. Echoing the subject’'s movemehtses his cognition and

therefore encourages it.

Linguistic markers : The main marker provided bijeuats who are in a re-

presentification stance is the use of the firsspey often in the present form,
sometimes using the past, with few evaluative, jo€lgtal utterances. The use oh#
(“on” in French) may be expressing a rather spect#terdarrative stance, or a
culturally-induced formulation. This view seems® supported by the study of
Bruner & Fleischer Feldman (1995) who report thaividuals twith the highest sense
of [group] internal coherence and dedicatiomse the plural first-persorwe’

significantly more often in their autobiographicarrations than more individualistic
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members of social groups with a lesser sense oframmand strong identity and less
sharing common principles. But it can also mea#d’‘or relate to a generalisation of
the subject’s experience. In both cases the suigjexdit in the pure evocation stance

likely to yield authentically phenomenological raives. In consequence :

» Should the subject be in ari€’ mode, the researcher may always attempt to glarif
the meaning of thatdhé' formulation. To that end, with a risk of disrupdi the
subject’s evocation, the researcher may ask fdirgct questions, though
precautionously introduced. If in relation to amiacthe physical world :Mold on
a second... When you say ‘one’, is it you who dds<’th“| propose to you to stay
on this moment for a second : is it you who doesdhis it someone else whom
you see or ear maybé,? who says this theri’2If in relation to a cognition :fold
on a second : at that moment, are you personaihkihg this 7, “1 propose to you
to stay for a minute with this moment, when yonkthinis : is there anything

around you that makes you think so ?

* When ‘on€ is used abundantly by the subject, it is alsoeseary to monitor as
many non verbal signs as possible in order to assesarrative stance, re-

presentification vs. generalisation or reconstorcti

Doubts and expressions of impossibility : Sometifveemersch, 2006, pp. 161-165)

the subject may express his inability to reconmettt his autobiographical memories :
“l cannot remembé&r“ 1 don’'t know, or he expresses doubt about what went dn : “
am not quite sure*”it's something like that but I am not str&his situation may arise
from the fact the subject tries tke'ep control of the researctigvermersch, 2006, p.
161), or because subjects may find it difficultgd aven taboo, to talk about themselves
: “During educators training sessions, it is not iofuent that trainees have got used to
talking about themselves, i.e. about their pugitg] it is sometimes hard for them to
accept the personal involvement it takes to tallubwhat | do’ rather than talking
about ‘what they da’*" (ibid). It may also be an authentic doubt or thijsct,
unfamiliar with the evocation process, cannot thimt it is possible for him or her to
access his own autobiographical memory (ibid, 2)1®he researcher, without trying
to understand why this happens, must help the subjeo otherwise may feel blocked,
trapped in the process, and terminate it (ibid,g3) :
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» Afirst approach to this difficulty is to check, andirect manner, with the subjedt “
he knows, if he really is back into the past situ&t(ibid), to bring him to an
“evaluation of his own evocation to help him getitailan evocation closer to him

by helping to formulate his own critetiébid).

* Another way is to createa@unterpoint says Vermersch (ibid) irfstead of trying
to reach what is known of what was going on, jfassible to work from the
certainty of what is doubtédand he provides an example from classroom
experience, of which this excet{it

Researcher When you do not understand, what do you already

understand ?

Subject : | got an answer, but what was it ?...

Researcher In what position are you at that moment, whea lgear

yourself again speaking ?

Subject : Was | standing ? | don’t know, it's rgadinnoying that | cannot

retrieve the situation [...]

Researcher Nothing at all... What do you know that there wat?

Subject : What | know there was not ? | know thditih’t get anything in

relation to my goals [...].

To conclude, Vermersch (2006, p. 165) adds tregulation starts each time the
researcher realises that he has to make too muonteto get the Elicitation Interview

going'.

9.6.7. When to probe ? Another perspective on opporturstand signs

When can the researcher finds opportunities togooies or to regulate the evocation
process ? Coulthard (1985, pp. 61-69) providesraéw@lications that may help the
interviewer to probe cues adequately, at precidgoadnoments, without disrupting the

evocation process :
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Precise interruptions : Aconversation is made up of units which are recaie as

either incomplete or possibly complete and [indsdhat next speakers can begin as
soon as a current speaker has reached a possibhpletdiori (ibid, pp. 61-62) :
speakers can interrupt each other gpldce their entries with great precisigrl) by
producing ‘a completion to a prior speaker’s otherwise congplaterancéwith a

form of ericksonian reformulation that summaridess prior speaker’s idea just like
that ?..” ; 2) by “coming in just at the right moment [with his] owroposed
completion of an as yet uncompleted sententte interviewer, while the interviewee
is about to finish a sentence, voices over his tesmination to induce a change of
perspective in the interviewee’s mind : for inse@anihe subject say$ €an see the
green truck that drives straight band as he saystat’, the interviewer speaks over
“that makes no noiséor instance, thus inducing a switch frawents in the worltb
auditive sensory modalities3) by predicting the ending of a sentence and
[attempting] to say the same thing at the same’tmsehe current speaker : both the
subject and the interviewer end the prior sentsagengthat drives straight on

Silence : Silence igery little tolerated between turns in a conversatnd ‘if the
intended next speaker does not begin almost at thiecprevious speaker is likely to
produce a post completorin the case of an Elicitation Interview, thebgect will
either restart his narration in a way that seenss toehim, or will manifest a need for

some guidance. The researcher must not remainvaact

Request from the subject that the interviewer takes: In that last case, the speaker —

the subject — can prompt sontarh signar (ibid, p. 68) to let the interviewer know
that he wishes him to take over. These cues caméah six categories : 1) a change
in the intonation of the voice, 2) adralinguisti¢’ change like drawling on the final or
stressed syllabi of his last sentence, 3) termmgadiny hand gesticulation or relaxing a
tense hand position, 4) using stereotypisaiciocentri€¢ expressions like But ulf, “or
something “you know, 5) using a combination of paralinguistic charagel a
sociocentric expression, 6) or just completingdeistence to silence whilassuming a
characteristic head posture and by looking steadilyhe auditor before [actually
finishing speakind] When the researchemvho spends most of his time looking at the

speaket (ibid, p. 67), perceives suchtarn signalhe has to respond.

Request from the subject to speak uninterrupte8lymetimes, the speaker just

“wishes to continue speaking past a particular ‘msscompletion’ (ibid, p. 64) of
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the current segment of his narration as he maysfar®ke pressure from the interviewer
to take turn, and then he uses ati€rance incompletdribid) such as, for instance :
“but’, “and’, “howevet. The speaker may also want to make it possihidiim to

utter “a fairly large unit of speector “at least two clauségibid) : in that case, the
speaker will start a new segment of his narratigh vespectively agre-structuring
device such aswo things happened theri.or “first...”, or an ‘incompletion marker

such asif” or “sincé.

9.6.8. In conclusion : a taxonomy of probes

In summary, probes have three functions, says Viesehg2006, p. 121) :

* Focusing, i.e. 1) to induce the evocation proc2ss) stay on or return to an already
narrated moment or cognitive operation to augnmsrhenomenological description
and fill its evocation gaps, 3) to suggest an anglealready used like a sensory aspect
never mentioned by the subject in order to explorner how the action was produced
and experienced, which requires that the reseabzhattentive to the taxonomy of the
phenomenal data already uttered by the subjectaahid own probing that can fail to

cue certain evocation categories of phenomenal data

e Elucidating, i.e.1) to clarify cognitive objectsaked by the subject, 2) to clarify or
establish the chronological order of several cagmibperations which seem to the
researcher not to be positioned in a correct sespuley the subject, 3) to resolve what
appears as contradictions to the researcher,|#) doubts in the subject’s mind, 5) to
“clarify how action’s efficiency or inefficiency wasoduced (Vermersch, 2006, p.

135), 6) to clarify the evocation category undeichitevoked cognitive operations fall
when they are not clear to the researcher, 7)aclcthe accuracy of the narrative
provided by the subject, 8) to clarify whether #peech mode used by the subjett (*
vs. “oné, but not when e’ or “they are used as these are clearly incongruent with a
pure evocation stance) relates to a pure evocatiomtive stance (doesr€ equal

“1”?).

* Requlating, i.e.1) to help the subject to retura fwure evocation stance, re-
presentification, should he introduce in his naoratlements of evaluation of his
experience, general theories of his life experieat@ments of his wider context rather
than about the single episode of experience uriddy sor elements from another

episode, 2) to help the subject remain on the tayrel of description of his
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experience, the Episode, its Present Moments adsihb-summed cognitive

operations or actions.

ANNEX 3 summarises subjective cueing tips.

9.7. The validation of the El

Vermersch (2006, pp. 178-180) equates validatidirgifperson narratives to the issue of

their veridicality. In the context of the EIl, sometions should be clarified however.

Veridicality is the production aduthentically phenomenologicegcalls of the facts of a
lived experience, can be guaranteed under two fuadal conditions :

» A deliberate focus on a single episode of livedegigmce, in order not to mix data

from different episodes.

* Re-presentification, the authentic, pure evocatibiine experience of this past episode,
rather than social reconstructions, generalisatoasretrospective theorisations. This

can be obtained through induction and subjectiveency

Validity is the adhesion to the principles for canting the EI, and its minimal conditions

are :

An attentive, trained, detached, sensible intereiewapable to come on the same

grounds as the subject

* The way the interview is conducted : it must yialdure evocation stance, within a

clear contract, after context priming and througghuiction and subjective cueing.

* Loyal transcripts of Els, from audio records.

» Thephenomenological authenticibf the subject’s evocation, that must be evaluated

by the researcher both as he proceeds and aftaatregion.

Validation is the verification by the researcherpceferably by a peer, of thiveridicality

of the narrative and of thaalidity of the process.
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The evaluation of the phenomenological authentigitthe narration determines whether

or not to process the narrative further. Unautleat{i phenomenological narratives should

not be processed. Only authentic narratives cdartiger processed, i.e. transcribed from

audio records and analysed. In some cases, lileadnt use ofdn€’ instead of 1”7, a

retrospective verification of authenticity is neddkit has not been possible during the EI.

In Lieutenant A’s case, the following signs of artheentically phenomenological narration

are .

* The spontaneous use of tHé §peech mode and of the present

e Voice intonations : quasi-stammering, hesitatimasiations of the speech pace

* Narration was mainly centred on facts, little oaitlietrospective interpretation

e A“direct evocation” stance : drawing a sketch agférring to it, quotation of others’

utterances, eyes redirection

» No a posteriorisocial reconstruction : when triangulating on siiemoments®, the

formulation of the details of those moments diftestightly indicating that the story

had not been learnt but rather that it was beinglked each time, each re-evocation of

a given moment having brought new details.

9.8. The transcription of the Elicitation Interview

Elicitation Interviews must be, at least, audioergled. A loyal transcript of the audio-
recorded narrative must be produced by the researCloding convention must remain
simple : they must a minima distinguish the redears questions from the subject’s

answers.

9.9. Synthesis 1 : the process of the Elicitation Intefew

An Elicitation Interview must be performed basedioa following process :
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Pheno-Cognitive research project establishment

l

Subject selection

l

Oral consent & Interview planning

l

Contracting & Priming at beginning of interview session

l

Explicitation Interview & Recording

l

Validation of collected narrative

|

Transcript of validated narrative

Figure 12 The process of the Elicitation Interview

9.10. Synthesis 2 : the dynamics of the Elicitation Interiew

As shown earlier, the Elicitation Interview is aged process controlled by a feedback

loop :

Subject
selection
v
Contextual
Priming
Explicitation
Contract \v
Induction
Probes \
» Narration .
/ \ Signs
Subjective Vigilant
Cueing Monitoring
Probes K /
Synchronisation 4
Paul Théron (2010) !
The Elicitation Interview control loop Modes Termination

Figure 13 The dynamics of the Elicitation Interview
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9.11. In conclusion : a clear focus on recalling authenti episodic memories

What really distinguishes the Elicitation Interviésom other techniqués is its systematic
guidance of the subject towarghare evocatiomarrative stance, i.e. an exclusive interest
for the subject’s access to his episodic memofi¢seoauthentic details of a given episode

of his cognitive experience.

What we calphenomenological authenticiiy the recall from his episodic memory of the
phenomena (his actions and cognitive operatiores$tiject authentically experienced,
from his own subjective perspective, at the timaisfactual episode of action.
Phenomenologically authentic recalls are void .ef,exclude a posteriori social
reconstruction, interpretation or theorisations lthe Elicitation Interviewer’s role to guide
the subject’s recall away from these biases.dtdgs his role do discard from his research

narratives that would be biased in such a manner.

To achieve this ambition, this chapter has codiffexiprinciples and rules of the El in a
fashion that should benefit later researcherseir tiitempts to study the cognitive

processes of people’s episodes of experience.

The next chapter presents the data processing stdlge Pheno-Cognitive Analysis
method. Data processing starts from the transofigite first-person narrative of the
subject’s experience. It aims at eliciting the ddgacribing the subject’s cognition in a
fashion that will allow, at the data analysis stdbe researcher to build his knowledge of
studied cases in terms of taxonomy of cognitiverajpens, of cognitive trajectories and
patterns, and of frequencies and order of appardfdhese patterns and cognitive

operations.
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CHAPTER 10. Data processing (phenomenography)

Even if phenomenologically authentic, a first-p@rsacount of the experience of a Critical
Incident in the course of an intervention is all tlrady to be analysed. ItnsessyThe
narrative does not follow the chronological ordethe actual course of things. It is
unstructured, sometimes unclear, redundant. Ighps. It is not uttered so as to help the
researcher discern the cognitive operations peddrhy the subject and their sequence. It

includes the researcher’s questions (probes) andubject’'s answers. There is jargon, etc.

Some processing of the raw material thus gained tie El is therefore necessary before
data analysis can start. This section presentgrtieess elaborated for data processing.
First, we present the semantic analysis processighrwhich the objects of a
phenomenography are elicited from the narrativeo8eély, we present the cognitive
modelling techniques developed in the researchgalgeigraph and decision networks.
They are the foundations of the later data analySeslly, we present the concepts of a
phenomenographic database as it helps manipulatidgracing the large amount of data

yielded by the narrative and the discovery of therpomenographic objects.

10.1. The objects of a phenomenography and their elicitan

Data processing aims at producing a reliable, fb(steuctured), and verifiable description
of the narrated episode of cognitive experience]ltw its later analysis, a

phenomenography. It starts with the elicitationt®bbjects :

== === ======- -‘ Narrative - -
I Out of semantic parsing I

V} [Out of demar cation rules ]

v yru—
nswet H Out of interpretation ||
CI experience phase =

v

Speech Clause m
Story segment l

Present Moment

Out of research findings

v
____________ Al o
'ogOp ﬁ

A 4 A 4

) bACtM CogObj M

—»  Process

— — < Hierarchical structure

h 4 v

(Dl\[ Step

Characteristic

Figure 14 The general model of the objects of a phemenography
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The elicitation of the elements of the model tatkesfollowing steps :

* Thesemantic parsingf theNarrative separates the subjeciaswerdrom the
researcher’s probes. Answers are broken$mpeech Clausdsy looking forsemantic
markersandsequence marker§peech clauses are put into chronological ordkbirw
speech unitswhich are meaningfldegment®f the subject’s story that facilitate the
chronological reordering of the narrati&equence tagare posted at this stage to

indicate how different speech clauses from diffeerswers should rejoin

chronologically or be merged for their respectigeantic markers indicate they relate

the same chunk of the subject’s experience.

» Secondly, the elaboration, out of the parsed trgpisof achronotextthat
reconstitutes thehronologyof the whole experiential flow. Sequence tags help
merge and resequence speech clauses.

« The semantic analysis of each resequenced speraeelicits the occurrence of an
action (in the world) or of a (or several sequenc®) cognitive operatiof{CogOp). A
taxonomyof Cognitive Act§CogActs) and o€ognitive Object§CogObjs) forming
CogOps is elaborated. CogActs and CogObjs areatkfmtwo steps : first, detailed

sub-typesare identified during the semantic analysis ofeégpeClauses; secondly, they

are grouped in generigpesto manipulate a reduced set of concepts. The ohegh

helps to finalise the chronological sequence of@umg= pairs of {CogAct ; CogObij}.

» The elaboration of theognigraphis derived from the chronotext. It graphs the
chronological chain of CogOps and actions that fBresent Momentand helps to
demarcate the latt&t The sequence of Present Moments helps to ideRitify
experience phasewhich correspond roughly to turns in the stomyt plith different
emotional tonesf the experience of Cls : nominal (non stressfah traumatic),

stressful, traumatic.

» Each CogOp can later lterpretedand further described by a setcbfaracteristicso

analyse the cognitive process of Decision-Makingkation and to model this process

as in NDM research. They can alsogreupedinto higher-order decision-making

steps (DM Steps) that simplify analyses and diageading.
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10.2. Conventions for the semantic parsing of the narratie
10.2.1.Writing conventions for the transcript of narrativse

Conventions used for transcribing the narrativenflaudio tapes are only a few.

Each of the researcher’s probes and subject’'s aaswest be numbered and identified as

guestion or answer.

(ss), (pff), (nss) mouth noises the intervieweeenaithin his utterances

[était] / [was] missing word inserted by researdeclarify the interviewee’s utterance

{xxx} a comment or observation inserted by theegsher within the text of the interview
a pause made in the course of speech, anchaumeeof its length in number of “-*
<XXX> information replaced by the researcher tamguntee anonymity of the narrative.

Table 14 Writing conventions for the transcript of narratives

10.2.2.Conventions for semantic parsing

A good understanding of the interviewee’s languageyell as a good knowledge of his
occupational context’s culture and language, acessary to detect illocutory meaning in

the subtleties of the subject’s utterances. Helmeg@teparatory immersion in the field.

Speech Units Usually, as seen in all narrative grammars ($Ght& Van Dijk, 1978 ;
Mandler & Johnson, 1977), a narration starts witleaposition phase : “once upon a
time” is the best known one, but subjects will siyrgiart with ‘Well... | was waiting by
the call desk.”. From there on, the episode reveals a sequenceahingful sub-
episodes, consistent segments of the story, napeeth units’: 1) hearing the report of
an emergency call about two dog-bitten women, 2ijngamore attention to it later on as

further news indicate it's a serious case, etc.

Speech ClausesThey are basic propositions found in the sutgestswersout of one or

out several semantic markers. Speech clauses @nteastal say only one thing at a time

like “and then | forgdt or “and then | forgot | wanted to tell him to rush s’ They

may be ambiguous despite or because of their @smtishould a speech clause reveal or
let the researcher assume the occurrence of s&vegdps, it must be “duplicated” in the
chronotext and numbered as many times as the@ag®ps stemming from it.

Sometimes, the researcher will aggregate seveeakbpclauses describing the same
CogOp into a single one. In this case, a “+” sigowd be inserted between the assembled

propositions forming the speech clause.
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Semantic Markers: They are signs of the performance by the sulgkatcognitive

operation, i.e. of its cognitive act or cognitiigect, or of an action : nouns, verbs,
complements, onomatopoeias, and any other elemesgmt in the narrative. The

conceptual model of the semantic analysis is vienple :

MARKER 1 w MARKER 2

CogAct @ CogObj

Figure 15 The conceptual model of the semantic analis of speech clauses

But the simplicity of this conceptual model madks principle difficulty of a semantic
analysis. In this process, it is very easy to hésito deduce semantically a CogAct or a
CogObj from a set of words composing a speech elagshe initial material may take a
number of shapes (Watson, 2006) : a single worédnamatopoeia, a group of words
sometimes spread across several speech clauges,jatc.. Some principles were

elaborated to resolve this issue :

» CogActs are the “performance”, the “processingColgObjs. CogObjs are the “what
is processed” by CogActs.

* A basic heuristic consists to designate CogActstbktiby verbs (in the active form

avoiding “to be” and “being” as far as possibla)daogObjs strictly by nouns.

* What semantic markers point to during the semamadysis are in fact very finely
“nuanced” verbs and nouns found in dictionarieseylhame the basic “sub-types” of
cognitive operations, CogOpST = {CogActST ; CogOijShat can be summed into a
higher-order “type”, a CogOp = {CogAct ; CogObj} :

CogAct { CogOp ) CogObj
I

CogActST [h /—DW ) CogObjST "
p—

Figure 16 Types and sub-types of CogAct and CogObj
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As the sense of a speech clause may be not imredadear, the narrative’s semantic

parsing may be a recursive process.

One of the principal difficulties is to become chlea repeatedly, afpen listeningBy
this, we mean the researcher’s faculty to nr@achly a clause. Words often mean exactly

what they say.

For instance :to, well..., catch the dogs and to put them into +wb a boX :

* “t0”, and Lieutenant A's main preoccupation on thesdognt is to have them collected
by the dogs unit and to make the place satfegut them into —well- into a bxare

semantic markers helping to identify a CogOp mdde o

* A CogAct = Tending toward {6")

* And a CogObj = a Goal ¢atch the dogs and to put them into —well- int@&H

However, referring to the subject’s general cultaral cognitive background is always
necessary to avoid misinterpretations. Hence te&ulness of the initial immersion in the
field.

Some utterances are rather difficult to interptdhers reflect the difficulty for the subject
to search and retrieve episodic memory tracespanthatopoeias (words formed from
sounds) are very common in the course of a narraBome may express an internal

process of reconnection with memories. For instance

*  “hmmm...” expresses surprise or interrogation or aaotary hesitation or

disorientation

* (nss), (pfff) are noises made with the teeth ofiftee: their meaning is difficult to grab

* (nss) here may express some internal interrogati@onflict in relation to the
order in which memories should be voiced ; mema@@s-up and there is a

difficulty in the subject’s mind to sequence hisration
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« hhhmmme--- may express the subject’s internal etforecall an element of

experience.

Contractions, for instancehere’s’ instead of there i$ are not significant.

Hesitations, repetitions and quasi-stammering @ feequent. They may express

emotions, a memory retrieval effort, or an intewebalisation priority conflict like in :

“and | was at the call desk and hhhmmm there’sdlser hhhmmm---*

Technical jargon is used by subjects in their riemna it is important for the researcher
either to be acquainted with the interviewee’s euijior to ask him for clarifications after

the interview :

“in addition to thatvRV*** there’s there’s pumpthat went.

Assumed vs. Certain CogAct Another difficulty lies with the level of “ceraty” of the

semantic elicitation of CogActs, hence of CogOps.

As said earlier, a narrative may have gaps and soqative operations may be felt

missing by the researcher. On what grounds care@archer elicinissing CogOp8

For instance, one practical question is : can aitiwg process fire an action without any
prior form of decision ? From time to time the sati@analysis of speech clauses may not
allow to elicit such a (decisiof» action) sequence, and it looks like the subjest‘fallen
into action by chance”. NDM models such as KlelRBD model associate systematically

an action with a prior decision (made and evaluateddeliberative manner).

Alternatively, in the reality of individual cognitn, action can also result fréiha
physiological “need” or “drive” (Zajonc, 1965), anttivation” (Arnold, 1960%7 as in
Hobbes’ (1651) theory of hedonism, or from Freud&inctal impulsgLaplanche &
Pontalis, 2004). Nowhere in psychological rese#énehpossibility to act without some
form of prior motivation or decision is suggest@d. urge to act is usually associated with
an emotion (Frijda, 1993 ; Mosier & Fischer, 20Mhen such an element can be
identified during the semantic analysis of a spextahse, it is systematically parsed into
the sequence of CogOps suggested by the highHeya¢| of coping presented in chapter
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2 : Appraisal> Arousal / Affect> Coping. In this second case, “Action” then follows

and stems from a “Coping” cognitive operation.

Therefore, as a convention reflecting this esthblisfact, an action is always preceded by
either a form of psychological “emergency” or pedlexive “urge”, or by a deliberative
decision. When not expressely narrated by the stjlifgs prior cognitive operation is
“assumed When narrated and clearly recognised by theyahah cognitive operation is

deemed tertair’.

There may be other circumstances in which some Cg@and therefore CogOps) are
assumed rather than certain. The analysis of achpgause echoes with the elements of
the research field’s background culture gained feopmeparatory immersion. A simple
speech clause can suggest that a number of cagopierations have been performed but

not narrated.

For instance, in the speech clause from LieuteAanbarrative ‘as for me now, bitten by

a dog... maybe there's something more serious to aprfiewe can say that the subject :

» evaluates the situation (does it deserve thatvsgstaying at the station ?)

* evaluates it's not so seriousbiften by a dog that's not-)-

* knows he is not supposed to intervene unless secase (from regulations)

* knows from experience more important cases mayagf@mething more serious to

come up).

The following cognitive operations (sub-type levalg then identifiable :

PM# | CO# | Status COGACT (sub-type) COGOBJ (sub-type)

01 6 CER |Evaluating Severity of the situation

01 7 ASS |Remembering Regulation

o1 8 | ASS |Anticipating What could happen (how the situation might
evolve)

01 9 CER |Considering Options for action (go or not go)

01 10 | CER |Weighing Pros & Cons / Comparing / Pondering Options for action

Table 15 An example of assumed cognitive operations

Sequence Markers: Another difficulty lies with the restitution dfie authentic

chronological order of performance of speech clstfs&equence markers help to
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reconstitute this chronological order. They maybdifferent types : the very order of the
narration itself, linking propositions such as at that poirit “next, “I had not yeseen
the car coming”, complements of narration that diged on the chronology of narrated
facts, the result of a clarification probe, the pamson of the meaning of two or more

clauses.

Sequence Tags Once sequence markers have been identified aregeference numbers

telling 1) in which speech unit and 2) before whather speech clause a given speech
clause should come chronologically. Sequence makad tags are used to elaborate the
chronotext.

10.3. Modelling the subject’s cognitive processes

This section presents the cognitive modelling tepies used in the Pheno-Cognitive
Analysis (PCA) and how they were developed from imitial methodological attempts.
The first attempt was based on a semiotic anabfsagtivity(Théron, 2005). The second
one elaborated the foundations of tognigraphcognitive modelling technique in the
early moments of this research. Tracing these gteEps constitutes a manner of
“memoing™>® (Creswell, 2007, p. 67), useful to better undexdtde epistemological

assumptions at the root of PCA.

10.3.1.Towards cognitive models of DMA : the chronotextdits verification

The speech clauses discerned during semantic gasgrchronologically reordered into a
chronotext. After cleaning up duplicate speechs#asut allows to rewrite the subject’s

story :

« In a veridical chronological order

» Out of the speech clauses provided by the subjdusinarrative.

The following table presents a short extract okémant A’s chronotext :

Speech Unit |[NSEQ| Speech Clause # Speech Clause
02 - It's really 8-8-27777- s .
serious 1 77777 Et puis j'étais toujours au standard

e o : y'a, y'a--- euh--- (nss) en plus de ce VSAV y'awyleengin pompe qui est parti en
25”0'52 really 2 gzgzéézzz plus euh--- les les véhicules cinotechniques de GBGPECIALIST STATION> et
euh--- euh une ambulance de réanimation.

02 - Its really oh, eh bien oui, de toute fagon, c'est euh, cortandif aux policiers, j'avais déja fajit

serious 3 |8-10-356-1 des interventions avec des chiens, des chiens sicedtin, des gens mordus par des
chiens, ou nos équipes cinotechniques interviergteattrapent les chiens
02 - It's really 4 | 8-10-22777- la peut-étre

145



serious 2727727

02 - It's really 5 8-11-272777- Alors
serious 22777

Table 16 Example of chronotext

In this example, we can see that speech clausé+# B&as been resequenced by the
researcher and placed before speech clause # 8théyacomplement one another to show
that the subject remembered his prior experienag$ bitting victims. “ZZZ” means no

resequencing.

It is important to validate this rewritten storytlwvthe subject. No further processing of the
data can be accomplished before. This validationatso be the occasion for the subject to
remember further details and to provide clarificas where needed. When validated, the
speech clauses can be semantically analysed ardpSamn be elicited (as certain or

assumed).

10.3.2.Activity theory, semiotics and the origins of thegnigraph model

Theureau’s (2004) activity theory and semioticskyamovided the methodological bases
for the cognitive inquiry into a railway accidefihgron, 2005) for the French Railways
(SNCF).

Theureau’s (2004) approach is based on four pitfars

1. A sign processing unitalledtetradic signby which the individual noticing a sign
(“Object) interprets it through an interpreterafquired fram#®), rooted in his
experience and his social build, to elaborate doame (‘fepresentaméi in line with
the overall logic of the course of actiomfity of the course of actitn “People act
through storie% says Theureau (2004), adding that objects thae lthe highest
“saliencé or “forc€’ in one’s consciousness will take precedenceiggéring such

semiotic reactions.

2. Thetransformation of the situation is a successiosigh processing unitgetradic
transformations creating new outcomes that becdijezts for new tetradic

transformations, and action results from that mglicourse of semiotic reactions.

3. The primacy of theihtrinsic”, which means that rather than investigating behag
from the outside perspective of an expert it isagsary to look for theritrinsic”,

internal, subjective perspective of the individuag own cognition.
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4. A formal representationone of Theureau’s contributions to activity a/3& is a
graphic representation of the succession of tri&ldiigns that underpin human
activities to help communicating analyses to otfeople, first of all to the individual

being studied.

In this railway accident three people “helped” eyall a passenger train stationed on a
service track of a small station in the West ofnée The incident that had taken place in
May 2005 was caused by the fact that the passéragerwhen ordered to restart its
journey, had gone over an armed security deviaeedlan the service track’s rail to
prevent trains from rolling loose across the exptesins track (this device is called
“taquet dérailleut, derailing peg). The traffic officer, the platfarofficer and the train
driver, though having all taken a part in or havireggn aware of the removal of that device
prior to stationing the train on the service traakforgot about it when time came to
restart the train’s journey. The traffic officeddiot remember he had manoeuvred it
initially and when the train departed from its pagkhe was in his command post, thinking
of what he would do in the evening. Meanwhile, pketform officer was worried that he
might be late, only a couple of minutes later, iteeghe departure to the Paris — Le Havre
Express train on platform one and didn’t pay attento the security peg. And the train
driver, when given permission to start by the platf officer, thought - as he always used
to - that everything was clear ahead, and he deghaftias, the security peg was still up
and the train, rolling on it, derailed. The resbagaestion asked by SNCF then was how
could all three men, very experienced in their jdbeget about the derailing peg though
they all had gone through its manoeuvring whenaltytparking the train on the service

track ?

This study of &ccidentising, the process that brought the accident about,caased out
on the basis of interviews of the traffic officerdathe platform officer about their own
stories of the last couple of minutes that precetedaccident. An interview protocol was
designed, using a questionnaire similar to Kleasgeported by Dekker (2002). The
answers, plus some complementary free commenttharmbmpilation of a detailed
chronogram of the course of events, helped drawitignelined graph of the semiotic
transformation of the situation for each actowdts based on the semantic analysis of
subjects’ utterances. Along the timeline the susivesyclemsi.e. triplets of (object
interpreter-> outcome) labelled (Genotyp2 Mediator-> Phenotype), helped to reveal
that each person hadental storiecompeting with one another on her mind during the

two minutes preceding the derailment.
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The study also indicated that subjects had embarkedtersubjective cognitive courses to
reach the decisions they each made. A revisedoreddithe Semiotic Graph approach was
applied to the case of Lieutenant A. Théron (20@%) shown that triadic cyclems only
represented a chain of cognitive objects, not gHifsognitive act ; cognitive object¥ as

in phenomenology. A firstcognigraphi (Théron, 2009) was thus elaborated in October
2007, and conceived as a Process Model (OMG, 20atdjeu et al., 1983 ; Tardieu et al.,
1985) of Lieutenant A’s cognitive activity. It represented his experience as a sequence of
pairs of {cognitive act ; cognitive object}. A senta& analysis of {subject, verb,
complement} found in Lieutenant A’s narrative releeban early taxonomy of cognitive
acts and objects. After various attempts to pro@urceasily readable graph, it was decided
to represent cognitive acts as coloured pictogramalsto represent cognitive objects as
column headings on the cognigraph. The idea ofgysictograms was derived also from
activity theory (Theureau, 2004 ; Amano, 1999, )19

This first version evidenced the need to refineshmantic analysis of speech clauses
(hence the guidelines provided in this chaptertdntrast with NDM models of cognition,

it also showed that there were probably gaps inteigant A’s cognitive processes. Beside,
the semiotic approach that still influenced our kveavealed constraining. Forcing to
search for mediators and to designate phenotypkgeamotypes arbitrarily, it was giving
too much space to interpretation and the compaoséral validity of triadic cyclems could
not be assured. Furthemore, mediators could beefiwhseveral cognitive pairs (grouped
inside rectangles on the aba@miotic cognigraph The semiotic approach was

abandoned.

We kept the principle of the cognigraph with coy@tacts positioned within the columns
corresponding to their associated cognitive objédsumedCogActs pictograms would
be striped, instead of plain when CogActs woulddeain In Lieutenant A’s case,

CogActs and their pictograms are as in the follgatatble :
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ATTENDING
DECIDING

E1 APPRAISING
E2 EXPERIENCING
E3 COPING
ELABORATING

LEARNING
ORIENTING
PERCEIVING

PERFORMING
PRO/PARA-TENDING
REFLECTING
REMEMBERING

STM KEEPING
UNDERSTANDING

Coghot certaln  acaumed

[ 4
»
»>
.
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Figure 17 CogActs and their pictograms (for use irognigraphs)

The definitions elaborated for each CogAct andrthigiher-order families are :

Family CogAct Definition
A01- Learning LEARNING = optimising one's ways @fgnising and acting
égzlbl Solliciting Attention & ATTENDING = pay attention to sthg
STM KEEPING = to memorise, keep in mind
A01- Solliciting LTM REMEMBERING | = cue, seek, ratkie, and bring to consciousness elements fromygeydf memory
A02- Perceiving PERCEIVING = perception, sensatamtjcipation
. - PRO/PARA- _ . L . . .
AO03- Intuiting / Imagining TENDING = turning toward the future / anticipating / expegt/ imagining
A03- Reasoning ELABORATING = consider, tend towasikh ; a volition, a motivation, an intention, tary, WOA
ORIENTING = providing directions for action plamgi/ design
REFLECTING = reasoning / reflecting / assuminglidving / being concerned..
UNDERSTANDING ;t;;zrtgg:]m a synthesis / get a clear, consciouspcenension & projection of a
AO4- Emoting E1 APPRAISING |= being st_ruck by / becoming aware of the preseifieesalient
stressor(discrepancy / trauma)
E2 _ . . .
EXPERIENCING |~ @ traumatism, an Emotion / Stress, a Mood, ieesafRire from the COE
E3 COPING = choose / elect a style / way of coping
A05- Deciding DECIDING = consciously selecting agmatic option
AO6- Acting PERFORMING = an act in the world = to do, make, search, seele, interact, speak, express,

freeze, ...

Table 17 Types and definition of CogActs

The following table presents the different CogCdigo identified in this research, their

name, a definition, and the higher order familyvimich they were grouped :
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Familiy CogObj Definition

00-

LTM objects ENCYCLOPAEDIA The subject's memory : What has been learnt tHealigtor through

practice
PERSONALITY The subject's personality traits
01- Metacognitive objects COGNITIVE PROCESS Theettts own cognitive process as object of his dbgmexperience
02- Attention Objects ATTENTIONAL OBJECT%SSnSiEffCtS direction / tension of conscioust@sard objects of
03- Affective objects Al SHOCK/ SALIENCE | The emenge of a striking phenomenon in the subject'saonsness
A2 AEFECTS T_he subjgct's emotional reaction to the experiefieesudden salience in
his consciousness
A3 COPING MODE The subject's tendency to reaadtria way rather than another
04- Cognitive objects REFLECTIONS The subject'siitds
05- Situational objects gg‘:ﬁ ION - COE/ Situation : An understanding, Picture, Mental Stéryplanation
06- Action Regulator objects| ABILITIES l‘tt:gnsgtigjects inner capacity to act upon the s@oatKnowledge,
ACTION PLAN The potential ways the subject seekmflect the course of events
CONFIDENCE The subject's sense or understandipgadfability, confidence, trust

The margins of manoeuvre experienced / appraise¢debgubject at the
time of action, that allows him or not to engag® ioptions for action,

LATITUDE - MARGINS and such as: Space, Time, Safety, Freedom, Saipbg, Legal

rights...
STIMULATIONS Intention / Motivation, a Goal, Pridy, Order...
07- WOA Experience objectsy OBJECTS Material / Ingatie things / artefacts in the subject's World ©fivity
OTHERS / ANIMALS Other people or animals in thdgct's World Of Activity
SETTINGS Texture or Sense of space
SOCIAL AMBIENCE Sense of social ambience
TIME Texture / Sense / Perception of time
WE The group in which the subject belongs
08- Actions taken SELF The subject as actor intbed and object of cognition

Table 18 Types and definitions of CogObjs

10.3.3.Cognitive models of DMA : the cognigraph (elaborati and verification)

When cognitive operations have been elicited froengemantic analysis of speech

clause&®they can be processed in several steps :

1.

2.

Present Moments (PM) appear : in the total sequehcegnitive operatiori® the
researcher can delimit them by detecting firstitard” and then, going backward in

the sequence of CogOps, by trying to detect theesponding triggering CogOp, a
perception or remembrance cognitive activitiesiigtance. Itself, except for the very
first one in the sequence (usually an action)res@ded by another “action”, which
marks the end of the previous PM. Each PM is nuptbar sequence and given a short
descriptive title in order to allow a quick readitigough of the entire story. Within
each PM, CogOps are numbered in a sequence relatiie PM : CogOps are
numbered from 1 to n in each PM. So that a CogQpiguely identified by the
concatenation of both numbers : 1-1, 1-2, 2-3, etc.

A verification of the encoding and chronologicatjsence of the CogOps forming each
PM is required. This is accomplished through agpeitprocess of iterative checks

between the speech clauses in the resequencetiveaarad the list of CogOps derived
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from each speech clause. At this stage, encodidgaguencing errors can be detected
: wrong category of CogActST or CogObjST in correspondence to a speech cfiuse
wrong status of a CogAct (certain vs. assumed)simysCogOps that should have been
elicited or assumed, wrong sequence between Cogbpsnce of an action between
what the researcher considers as two distinct PMs.

3. The cognigraph of each PM should be drawn at thiges The visual verification of the
cognigraph of a PM helps the researcher to chexzkdimposition of the PM. The
pattern of its cognitive trajectory is revealedhas stage. The researcher can see how
types of cognitive operations follow one anotheat aheck each trajectory against
competing cognitive models (such as the RPD matehktance). Proceeding further

with data processing requires that these verificatihave been made.

A cognigraph is presented in lines and columns.

Each line corresponds to a CogOp along the timeline

The CogOp is a {CogAct ; CogObj} pair. On each Jittee symbol of the CogAct
composing the CogOp is displayed under the coluonresponding to its associated
CogOb;.

A cognigraph looks as follows (cognigraph autonedlycgenerated by the

phenomenographic database), here for PM # 10 umémant A’s case (column headings

are drawn from table 18 above, and raws’ headingsli@awn from table 17) :

151



10-The father 0 - 02- 03- 04- 05- 06- 0O7- OB- 0%- 40- 11- 12- 13- 14- |15- 16- 17- 18- 13- 20- 21-
SELF WE OTHE OBJE SETTI|S0CI | TIME COGN ENCY REFLE SITUA A1 AZ A3 STIMU PERS CONFI ABILIT LATIT ACTIO ATTE

irrupts...
¢ RS§ | CTS | NGS | AL ITVE CLOP CTION TION - SHOC AFFE COPIM LATIO OMALI DENC - [ES UDE- N NMTION
ANIM AMBIE PROC AEDIA S COE K/ CTS | G WS | TY E MARG PLAN | AL
ALS MNCE ESS FCOA SALEE MODE NS QBJE
MNCE CTS
10-001
UNDOD3- Judging #
Daeming ¢ Considenng
10-002
ARP11- Being ﬁv
——lammed by /
10-003
EXP11- Feeling / *
Experiencing (an
10-004
COP12- Tending te
Aocept (Ob] =
10-005

PER11- Seeing (~--mot
in_slow metion =* or
10-00E
PER11- Seeing (---not
in_slow motion =* or
10-007
PER11- Seeing (---mot
in_slow metion =* or
10-008
PER11- Seeing (---not
in slow metion =* or

10-003
PER1%- Hearing #
leaming (something
10-00
PER11- Seeing (---not

in_slow metion =* or
10-011

UNDD1- Realising
fthings become

10012
UNDO1- Realising
_fthings begome
10-01%
APP11. Being ﬁ
alarmed by

10-014
EXP11- Feeling £ *
Experiencing (an
10-015
COPD1- Urging (an
immediate reaction) -

10-016
PRF11- Performing 7/
Daing ¢ Bxecuting

Figure 18 Lieutenant A’s cognigraph at the "Pre-ClTension" Experience Phase (PM #10)

[

10.3.4.Cognitive models of DMA : decision networks

The calculation of a decision network creates aenmoeaningful picture of the subject’s

cognitive activity than a cognigraph.

The fairly high number (460) of CogOps permiteaaiculate the genotypic and
phenotypic shapes of cognitive trajectories atlaagl of analysis of the subject’s
experience : his entire story (global level), a82perience Phase (intermediate level), a

Present Moment (detailed level).

“Genotypic shapgeefers to the summed frequencies of each sefipssierior-> anterior
links between CogOps. The calculation of thesesliptoduced what was called
“Anteriority Networks For instance, at the Pre-Cl Tension phase, dheviing table of

genotypic links was calculated :
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PHENOTYPIC COGOP

FREQ OF GENOTYPIC LINK

PRECEDED BY GENOTYPIC COGOP

9
E1 APPRAISING - AL SHOCK / SALIENCE 50,00% o] ANDING - LATITUDE -
E1 APPRAISING - A1 SHOCK / SALIENCE 50,00% UNDERSTANDING - SITUATION - COE/
E2 EXPERIENCING - A2 AFFECTS 100,00% E1 APPRAISINGL SHOCK / SALIENCE
E3 COPING — ABILITIES 100,00% E2 EXPERIENCING - AEFECTS
E3 COPING — ACTION PLAN 100,00% E2 EXPERIENCING 2 AFFECTS
PERCEIVING — OTHERS / ANIMALS 83,33% PERCEIVING -TBERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 16,67% E3 COPING - ABTIES
PERFORMING - SELF 100,00% E3 COPING - ACTION PLAN
UNDERSTANDING - OTHERS / ANIMALS 100,00% PERCEIVINGOTHERS / ANIMALS
UNDERSTANDING - SITUATION - COE / 100,00% UNDERSTANDING - OTHERS / ANIMALS

COA

Table 19 Table of genotypic links for the “Pre-Cl Tension” Cl Experience Phase

“Phenotypic shapeefers to the summed frequencies of each sefiasterior >

posteriorlinks between CogOps. The calculation of thedeslioroduced Decision

Networks. The following table of phenotypic links was calated for the same Pre-Cl

Tension phase :

GENOTYPIC COGOP

FREQ OF PHENOTYPIC LINK

FOLLOWED BY PHENOTYPIC COGOP

9
E1 APPRAISING - A1 SHOCK / SALIENCE 100,00% E2 EXRENCING - A2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 50,00% E3 COPING - AHIIES
E2 EXPERIENCING - A2 AFFECTS 50,00% E3 COPING - AON PLAN
E3 COPING - ABILITIES 100,00% PERCEIVING - OTHERSNIMALS
E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF
PERCEIVING - OTHERS / ANIMALS 83,33% PERCEIVING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 16,67% UNDERSTANDINGOTHERS / ANIMALS
D od ANDING - LATITUDE - 100,00% E1 APPRAISING - A1 SHOCK / SALIENCE
UNDERSTANDING - OTHERS / ANIMALS 100,00% UNDERSTANDING - SITUATION - COE/
UNDERSTANDING - SITUATION - COE / 100,00% E1 APPRAISING - A SHOCK / SALIENCE

COA

Table 20 Table of phenotypic links for the “Pre-ClTension” Cl Experience Phase

The Decision Network of the same “Pre-Cl Tensioh'EQperience Phase looks as

follows:
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EP2 Pre-Cl Tension

UNDERSTANDING . 100%
LATITUDE - MARGINS

“I--.>\
.
.®

P
" ﬂ

“ UNDERSTANDING

- OTHERS /ANIMALS
100%

1 Present Moment only
in this EP (Experience
Phase) =>

PERCEIVING
83.33% OTHERS / ANIMALS
- The initial "Performing"”
CogOp belongs in the

previous EP :
~ UNDERSTANDING E1APPRAISING
[ ] ~_ SITUATION - COE / COA A1 SHOCK/ SALIENCE
»
L
L
L4
¢ E2 EXPERIENCING

" A2 AFFECTS
Cognitive loop executed
before "COPING"

E3 COPING

.
.
aun?® »
u ACTION PLAN

PERFORMING
SELF

From previous EP

E3 COPING
ABILITIES

Figures above 9%
OR Significant Nb of items
OR Highest figure

Figure 19 Lieutenant A’s Decision Network at the “Pe-Cl Tension” Cl Experience Phase

Each oval represents a CogOp, and arrows reprpkenbtypic links. Summed
frequencies are indicated at their origin. As eéRdsent Moment (PM) starts after the last
ACTION?® (represented by the “Performing — Self” CogOp)ked by the previous
Present Moment, Decision Network graphs show addadoted arrow the phenotypic link
between the previous PM’'s ending ACTION and thet {€ogOp performed in the PM

(this indication is supplied by the PM’s correspmigdcognigraph). Decision Networks of
the global and intermediate levels of anaR/S@esent thelriving cognitive trajectory
(boldest links = most frequent), aatlernativecognitive trajectories (second boldest links
= less frequent trajectories). Narrow arrows intiaafrequent links. Decision Networks at
the PM detailed level of analysis do not distinguilsiving trajectories from alternative
trajectories as there is only one trajectory withigiven PM. Decision networks show,
when easily representable, ttegnitive loopgperformed in the course of cognitive
trajectories. Cognitive loops are “sub-trajectdtrissib-processes that the subject seems to
accomplish in order to support either Situation Aemeess or Action Selection within a
Present Moment. They may be triggered by factotsfafcation noted by Klein’'s
(1998¥"* : the a-typicality of the situation pattern, threed to find a more efficient plan,

etc.

Decision networks can be drawn for the detaileeélle¥ Present Moments (PM). The
decision network for PM # 2 looks as follows (data extracted from the

phenomenographic database) :
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Decision Network
Théron P (2007-2012)
EFO Ante-Cl /PMI2 - CoyOps

UNDERSTANDING
SITUATION - COE/ COA

REFLECTING 100%
. SITUATION - COE / COA

L4

REFLECTING
SELF

From previous PM

PERFORMING

SELF

ING

EDiA

REMEMBER
i)

Figures abowve 9%
OR Significant Hb of items
OR Highestfigure

Figure 20 Decision network of PM # 2 in LieutenanA's case (based on CogOps)

Decision networks provide a synthetic view of cdigei trajectories whereas cognigraphs
present the actual complete sequence of CogOpsrpwdl during a PM. In Zachary et
al.’s (2001) terms, cognigraphs and decision netsvare individual, descriptiveritical
decision modelge. “Domain-specific models that capture and represeataogic and
situational relationships that underlie decisionkimgy in that specific domairand
represent it irfa combined prose / graphical notatitnThe calculation of Decision
Networks at the level of sub-types of CogAct and)Qbj, i.e. of {CogActST ;

CogObjST} pairs, was also attempted but it yieldadh a variety of cognitive trajectories
that in fact it did not anymore reveal any cogmtpattern of the DMA process. Therefore
it was decided to keep on the {CogAct ; CogObjldeinally, Anteriority Networks did
not add any significant epistemological value dr&ldhoice was made to analyse only
Decision Networks. This choice is also consisteitih wurrent NDM modelling

approaches.

10.3.5. Decision-making steps : drawing a more readablelgdbdecision network

When drawn for the global level of the entire edsof experience, decision networks
become too detailed and hard to read if based gnitive operations i.e. pairs of {CogAct

; CogObj}, and even more if based on pairs of {CotiV ; CogODbjST} sub-types.
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Beside, the denominations of a CogOp or of a CogQgiies not match the vocabulary
commonly used in NDM studies to name thgnitive steps / functiorts the decision-
making cycle. Finally, if we consider that thistéaicognitive steps an attribute in a
context of data processing, using CogOps and Co@®p&ates too many categories for
this attribute.

On the basis of the NDM analytic framework sumnetis the conclusions of chapter 4,

each CogOp can be substituteldM Step(Decision Making Step). DM steps are a higher

level of abstraction of CogOps. The following tagary of DM Steps, indicating the

correspondence with the CogOps they substitute gledorated :

DM domain/family

DM Steps

CogOps corresponding to DM Steps

0- Attention & STM

DMO1- Attention & STM

ATTENDING - ATTENTIONAL OBJECTS

ATTENDING - LATITUDE - MARGINS

ATTENDING - OTHERS / ANIMALS

ATTENDING - SELF

STM KEEPING - OBJECTS

STM KEEPING - OTHERS / ANIMALS

STM KEEPING - SETTINGS

STM KEEPING - SITUATION - COE / COA

STM KEEPING - STIMULATIONS

[1- Metacognition

| DMO02- Metacognition

LEARNING - ENCYOPAEDIA

LEARNING - PERSONALITY

[2-LT™

[DM03- LTM

REMEMBERING - ENCYCLOPAEDIA

REMEMBERING - OBJECTS

[3- Perception

| DM10- Acquisition

PERCEIVING - OBJECTS

PERCEIVING - OTHERS / ANIMALS

PERCEIVING - SELF

PERCEIVING - SETTINGS

[4- Interpretation

| DM21- Analysis

REFLECTING - ACTIORLAN

REFLECTING - ATTENTIONAL OBJECTS

REFLECTING - LATITUDE - MARGINS

REFLECTING - OTHERS / ANIMALS

REFLECTING - REFLECTIONS

REFLECTING - SETTINGS

REFLECTING - SITUATION - COE / COA

DM22- Anticipation (SA)

PRO/PARA-TENDING - SITUATIONCOE /
COA

REFLECTING - SITUATION - COE / COA

[DM27- Judgement

UNDERSTANDING - CONFIDENCE

UNDERSTANDING - ENCYCLOPAEDIA

UNDERSTANDING - LATITUDE - MARGINS

UNDERSTANDING - OTHERS / ANIMALS

UNDERSTANDING - SITUATION - COE / COA

UNDERSTANDING - STIMULATIONS

UNDERSTANDING - TIME

[5- Affect Coping

DM31- Appraisal

E1 APPRAISING - AHOCK / SALIENCE

DM32- Affection / Shock

E2 EXPERIENCING - A2 AFFECTS

DM33- Coping

E3 COPING - ABILITIES

E3 COPING - ACTION PLAN

E3 COPING - OBJECTS

E3 COPING - OTHERS / ANIMALS

E3 COPING - SELF

E3 COPING - SETTINGS

[6- Planning

| DM42- Stimulation (Motivation / Inteati)

ELABORATING - STIMULATIONS

ORIENTING - OTHERS / ANIMALS

ORIENTING - SELF

ORIENTING - SITUATION - COE / COA
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ORIENTING - STIMULATIONS
[DM44- Orientation (Action Design) ELABORATING - AGDN PLAN
ELABORATING - STIMULATIONS
REFLECTING - ACTION PLAN
DM48- Checking (consistency / applicabilifDRIENTING - SELF

| efficiency / outcome)

REFLECTING - ACTION PLAN

7- Decision DM50- Selection DECIDING - ACTION PLAN

8- Action DM60- Action PERFORMING - SELF

Table 21 Taxonomy of DM Steps and correspondence tviCogOps

DM stepsare numbered as shown above to signify that tbaldde grouped into higher-
level generic (macrocognitive) decision-making fiimres. The first of the two digits
represents these macrocognitive functions : 0 sgmtssupport functionsl corresponds
to perception 2 to Endsley’s concept sftuation awareness to Lazarus’ concept of
affect coping4 toplanning the course of actipb to thechoice(decision) of the course of
action, and 6 tactionin the physical worldDM Domaincorresponds to more abstract
groups in which DM steps were grouped (their nunid@ot significant). The second digit
of DM Steps code evokegpassiblerank or sequence of execution within each generic
step. ANNEX 12 shows the more detailed correspoceleetween DM Steps and CogOp
subtypes.

At this stage, the researcher has processed theegtacted from the subject’s first-person
narrative and can start data analysis.

10.4. The Phenomenographic database

The constitution of @henomenographic databaseas undertaken to support data
processing and to ensure the traceability of thieeeprocess. It was elaborated during the
study of Lieutenant A’s case and is now an advapecetbtype. This development helped
to model the process of the phenomenography. Witlh@euphenomenographic database, a

PCA research would be much more fastidious.

The Phenomenographic database relies upon a relhtiatabase. Its model reflects, like
all such models, the functional and non-functiaeguirements and choi¢&smade in the

present research :

« All the data handled for the study of Lieutenans Aase had to be managed in the
database : primary data (the transcript of theit&tion Interview, its question &
answer structure) as well as secondary data créaf@pare the analysis : the speech

clauses parsed from each answer, identified cognitperations with their pairs of {act
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; object}, Present Moments, characteristics / \deis describing the context or each
cognitive operation or Present Moment, the phak#secexperience of trauma, DM

Steps, ...).

It had to allow the generation of multiple versiarfighe chronotext should analytical

doubts lead to chronological variants of the retiuted story.

It had to allow to bring changes in the associaiohspeech clauses, with story

segments for instance, as the phenomenographynvypaiegress.

It had to allow to record the assumptions made atheuexistence or the sequence of

cognitive operations.

It had to be easy to use as far as a prototypdean

It had to assure the traceability of the analyisisn the narrative’s speech clauses to

outcoming data sets used for exploratory factotyseas.

It had to automate data processing as far as Wwmmifdasible, and beyond to allow to
export data sets from the database for their rigusther pieces of software (for
exploratory factor analyses).

ANNEX 4 provides an overview of the classes of datd were implemented.

As it is, the Phenomenographic database is pitbtotype. Its functions were

progressively developed and successive refinenvegrss made as taxonomies, definitions,

constraints, needs and data processing possibiitireerged. It cannot yet be considered

operational for reuse by other researchers arfdritser development is one of our folllow-

up projects. Its main functions are :

El Transcript entry

Initial parsing of the EI transcript (into Speecla@es and Speech Units)

Chronological resequencing of speech clauses (Ckert)

Cognitive taxonomy (CogActs and CogObjs forming Opg, and their sub-types)
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Cognitive Operations sequencing and sequence checks

Integrity Checks

Present Moments identification and demarcation

Cognigraph generation (global, per PM, per CI exgoere phase)

Identification of generic Decision-Making Steps (BHtps)

Genotypic analyses (Precedence links between CogOpk Steps)

Phenotypic analyses (Subsequence links between [iZogiDM Steps)

PM and CogOp attributes and basic statistics atejoacal analysis functions

Data queries and exports

Results printing

Notes recording

Data Management (parameters)

Utilities (development functions, windowing).

159



CHAPTER 11. Methods of data analysis, discussion and conclusions

11.1. Data analysis

Data analysis aims at producing findings out ofrtiegerial elaborated by data processing.
This includes :

1. The categorisation of the various patterns of dbgnirajectories@MA*” patterng
and their description at the different levels @ #tructure of an episode of cognitive
experience (episode, Present Moments, and any ioteemediary sub-episode levels
identified by the researcher). This analysis stéoma decision networks and

cognigraphs.

2. The identification and analysis of their variatidifsany) and the search of the factors

of such variations. There are two potential lewélanalysis :

» Variations of pattern from one PM to the next, antbss all PMs during the entire
episode : this is calledter-variationanalysis. The number of PMs in an episode is
relatively small (44 in Lieutenant A’s case) and tlata sets that can be elaborated

are therefore fairly small. The analysis can bégoered through :

* The search and definition of PM characteristicgifattes and their categories
or values). This part of the analysis can be bagbeér on inputs from existing

literature or on a process of iterative interpietabf the material on hand

» The exploration of data througlcategorical analysigMendenhall et al., 2003)
andexploratory factor analysi§EFA), to look for associations between
attributes (Upton & Cook, 2006). This can inclu@gious forms of scatter
plotting, regression coefficients, principal compohanalysis, or else Pearson’s
correlation coefficient when analysing continuotisilautes, and the Chi-square
test, Goodman & Kruskal's (1979) asymmetric lantBd&ramér’s (1946y or
bayesian networks when analysing categorical (natnhattributes.

* Variations within patterns, calledtra-variation analysis. In a case study a few
patterns can be discerned. The number of CogOpsrpesd during an episode is
important (460 in Lieutenant A’s case). The analysin be performed through an

exploratory factor analysiéEFA) of the corresponding data set.
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3. The identification and analysis of possipleasedn the individual experience of a

Critical Incident. The process of this analysigusilitative — interpretative.

4. The analysis operitraumatic resilienc€PTR). It consists in searching for Present
Moments during which PTR is displayed by the subjec its factors, for coping
strategies, and for relations between PTR anddbaitive process of DMA. This can

be done through interpretative and categoricalysesl

5. The elaboration ofognitive modelsf DMA and PTR. Once elaborated, models
should be tested against the data of the caseampared to similar models found in
the relevant scientific literature. The ambitiortloé data analysis stage in a PCA study
is to perform a trustworthy restitution of the r@aisig model (Zachary et al., 2001) of
the subject and to validate this model againstaa@utcomes (actions) identified in
cognigraphs, which is a limited form pfedictive validation(Zachary et al., 2001). As
there is not a unique way to model cognition inaaGttwo techniques have been
employed in the study of Lieutenant A’'s cageaduction rulesandbayesian
networks For Zachary et al. (2001), production rules aestracted representations of
atomic if/then propositioris“typically used in expert systerng. 217). Bayesian
networks arerhathematical and computational methods to pernaisoaing about
uncertainty based on the underpinning of Bayes (thiat the probabilities of all
disjoint events sum to unity)ibid, p.217). This completes the analysis befiie

discussion.

General findings should be summarised at the bagjrof the data analysis part of the

report.

NB : These recommendations correspond to the gbalhe present research. Other
findings could be sought in relation to other reskeaoals : for instance to studying
mental models, mental stories at work, collaboeatiggnition, etc.

11.2. Discussion : the topical and the epistemological pspectives

Discussion is the phase of a Pheno-Cognitive stinalyallows the researcher to interpret

the findings of the analysis from two perspectives

» A topical perspective for instance this study focuses mainly on megadove training

that can prepare for, or protect from potential f@ksfighters and other people
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exposed to dangerous work conditions. Other petisgsacan emerge in the course of

the discussion as this is an open process.

* An epistemological perspectivehe validity and efficacy of the PCA Framewaidx;
instance, and depending on the fact these isswesdhi@ady been debated or not in the

body of the report :

* The epistemological value of a PCA study

* The scientificity of the data collection proces® Elicitation Interview (EI)

» Data processing and its choices

« The attributes with which data analyses are peréorm

« The data analysis process (interpretative aspect®r analyses, ...)

» The way cognitive models derived from an idiograptudy can be validated, first

against the case’s data, secondly against competixigtent models...

11.3. Epistemological considerations

This chapter explains the principles of scientifi¢h this context.

11.3.1.Discussion as reflection on the scientificity ofRCA study

The epistemological discussion should, when neduaest, on the precautions taken in the
performance of the Elicitation Interview (El) arktverifications made along the data
processing tasks as part of the measures to takelén to ensure the scientificity of a PCA

study.

11.3.2.Five minimal conditions of scientificity of a PCAtsdy

At least five conditions should be met to ensueedtientificity of a PCA study :

* The veridicality of phenomenological memories evbkethe Elicitation Interview

* The quality of the narrative
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* The reliability of the phenomenography (data prerep

» The ecological validity of the analysis

* The traceability of the process.

11.3.3.Further views on the veridicality of phenomenologicnemories

Cho & Trent (2006) say thaReminiscent of the paradigm wars, qualitative resea
validity safeguards included, is the object of mse scrutiny and critiqué They provide
doctrinaire examples of this segregation betwead @md poor science tri‘'the USA [...]
The No Child Left Behind Act of 2001 calls for éstifically based research’ and defines
this as ‘the application of rigorous, systematingdaobjective procedures to get reliable
and valid knowledge. The research ... must emplayagigs data analysis to test the stated
hypothesis ... The definition includes the expectdhat the studies are replicable’
(AACTE, 2002: 2; NRC, 2002). [... and] the US Deparitrof Education’s Strategic Plan
2002-2007 supports only ‘studies that are backedjbalified scientists,’ that ‘address
causal questions,” and that employ ‘randomized expntal designs’ (pp. 319-320).

Phenomenology,step by step, attempts to eliminate everythingriatesents a
prejudgement, setting aside presuppositipeays Moustakas (1994, p. 41). In his view, it
Is a science becausk affords knowledge that has effectively dispaseall the elements
that could render its grasp ‘contingef{ibid, p. 45). Three points should be raised in

relation to scientificity in the context of a PCAugy :

1. The hermeneutical objection

2. The “embodiment” and “situatedness” of the cogeitexperience

3. The risk of inaccuracy in phenomenological recaitets (Conway, 1995) :

e The “fantasy/memory complex

* Repression

*  Memory sins.
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11.3.4.The hermeneutical objection and the way forward

The validity of a research based upon narrativessentially a transactional trade-off
between the researcher’s inquiry paradigm (Cho &nt,r2006) and the subject’s
motivations (Edwards & Potter, 1992).

The “hermeneutical objectidrio phenomenological studies, say Varela & Sh&8e9), is
that “the deeper experience is always enfolded in langaagl hence a new account can
only be an inflexion of linguistic practicep. 13-14). Hence an impossibility to collect
memories of the authentic cognitive experiencéefdubject. Thedescriptions we can
produce through first-person methods are not paodid ‘facts’ but potentially valid
intersubjective items of knowledge, quasi-objett mental sort. No more, no les§bid,
p. 14).

In the context of non-phenomenological, episodieroey-loosely-guided interviews such
as the John Dean’s testimony to the senate ‘Wagsrgammittee and similar verbal
reports, Edwards & Potter (1992) argue that therimewee’s account of a past event can

only be a socially circumstantial motivated recamstion of the authentic facts.

Such views are supported by Gardner (2001) anéuresers in Memory studies (Conway,
1995 ; Barclay, 1995). But as Gergen (1994) statesight be only a matter of dispute
between psychologists on one hand who see cogitiébimd narratives, and “textual
essentialists” (ibid, p. 80) for whomvhat can be said about one’s past and how it can be

made intelligible are fashioned by the rhetoricahgentions of the timdibid).

Cho & Trent (2006) definetfansactional validity in qualitative research as mnteractive
process between the researcher, the researchedhantbllected data that is aimed at
achieving a relatively higher level of accuracy amhsensus by means of revisiting facts,

feelings, experiences, and values or beliefs daltband interpreted (p. 321).

Bartlett (1932, p. 296) adds that insotial constructionist vieta “social organization
gives a persistent framework into which all det@itecall must fit, and it very powerfully

influences both the manner and matter of the réc¢glid, p. 90).

Conway (1995) assumes theetidicality’ of autobiographical memories,
“autobiographical knowledge [being] an accurate mdomplete record(p. 88). Only,
the researcher must be attentive to eliminate ftwersubject’s account anything that
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resembles a retrospective interpretation of hisagpce at large (Vermersch, 2006),
which each individual necessarily produces in threstruction of his own Self (Husserl,
1977, p. 161 ; Barclay, 1995).

Rosat (2008), quoting the late works of Wittgensteistates thatthere is no language
nor concepts that would be more directly relatethi feeling of pain than the physical
expression of pain itself — expression of the bodcreaming or faces -, and also the
verbal expression of pain, the utterance “I hurtiatt adds or substitutes to the physical
expressiofr” (p. 15). He adds thairi' order to identify our experiences — to recognise
them, to name them, to distinguish them from omé¢han — we describe them by way of a
verbal expression that is that of a comparison, tredefore of an interpretatidr{ibid, p.
16) and that thewords of the interpretatidid’’ describe our experience. Our utterances are
the most direct way we have to report our innereence. The reality of our inner
experience would then be little interpreted throetgments of language. Language does
not disable the possibility of a phenomenologicatation. But for Matthews & Chu

(1997) the subject’scapacity for languagemay be determinant.

Finally, the expressions of the subject, both vieslbd non-verbal, and their “style”, his
grammar in Wittgensteinian formulation, help thalgst to explicit the actual nature of
the subject’s experience. This point highlightsithportance of a good knowledge of the

subject’s milieu, hence of an immersion prior tacktion Interviews.

The hermeneutical bias is assumed in this thedis to moderate problem under the

following conditions :

« Elicitation Interviews must be performed strictlycarding to the guidelines provided
here and by Vermersch (2006) : its main principlisystematically induce and guide

the recall of authentic elements of cognition fritra subject’s episodic memory.

e The researcher should proceed to a preparatory isionen the field of his research
prior to performing Els in order to understand shibtleties of the narration and be able

to better guide the subject’s recall and narration.

» Other forms of first-person interviews are not &aidle in a PCA study : unguided self

reports, inquiry interviews, cognitive interviewssychiatric interviews, etc...
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11.3.5.The “embodiment” and “situatedness” of the cognigwexperience

The notion ofveridicality rejoins the concept @mbodimenhighlighted by all researchers
in phenomenological psychology. Embodiment canrgetstood as the rooting of all
human experience in one’s body. Ginsburg (1999)a@xp that ¥We speak of
consciousness as a state. Yet everything we kno@nstiousness is connected to
movement. In order to see the book on the tablessahe room | must make an act of
attention. | turn my head and eyes and focus atlistance’ (p. 79). Experimental
Psychology (Zimmer & Cohen, 2001, pp. 9-18¢Mmonstrated a clear memory advantage
of performing the actiorisThe subject-performed task (SPT) effect is thdaboratory
settings we keep a better memory of the actionkave physically performed than of
actions we have only imagined. The embodiment pedagnce contributes to the encoding

in episodic memory of certain elements of its “tegt (Conway, 1995}

Beside being situated in our body, our experieasguatedin our world of activity.
Conway (1995) stresses that our autobiographicatonies are full of thicrodetails$
associated with salient micro events emergingénctiurse of the lived experienceurh
taking in conversation, perhaps a number of diffiétepics were covered, possibly people
left and joined the group during the discussiorg an ori (p. 70).

The situatedness and embodiment of the Present ktamieforce our autobiographical
memories : events are encoded along with teettiré (Moustakas, 1994) of experience.
For Koutstaal & Schacter (199AVhereas memories for perceived events generally
contain many perceptual details (e.g. sound, calontextual information (details
concerning time and place, and semantic informatiemories originating in one’s
thinking or imagination tend to have relativelydesformation of these forms and more
information about an individual’s internal cogniéenvironment at the time of the event,

such as why or when one happened to notice cettiangs” (pp. 112-113).

The present research studies a given, delimitadgted, embodied and enacted episodes of

experience. It presents the above mentioned clegistats.

11.3.6.The risk of inaccuracy in phenomenological recollgens

Barclay (1995) stresses the risk of inaccuracyepublic reconstruction opersonal
memories, built on fragments of information [that] requireferences in order to fill in
the gaps until there is a ‘narrative fit(p. 100). If what is in discussion in his worktfse

study of memory in laboratory settings, based ol kmown protocols : free recall, cued
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recall or recognition, and the use of lists of vgfdsome factors may endanger the

veridicality, the truthfulness to the original experiericef phenomenological narratives :

e The “fantasy/memory compleiMatthews & Chu, 1997)

* Repression (Elin, 1997 ; Kluft, 1995)

* Memory sins (Schacter & Dodson, 2001 ; Brewer, 1995

11.3.6.1. The “fantasy/memory complex”

Interesting lessons have been learned from eaillyhdod abuse studies. Subjects affected
by traumatic experiences may develop, especiatlyo$e experiences are repeated at an
early age (Matthews & Chu, 1997), subjective memoryof those past events, i.e.
fabricated memoriescteated under the synergistic pressures from eatenfluences
(family*®)) and internal needs to deny the horrible truinid), mixing “objective reality,
personal meanings, and fantasies [...] unconsciotesmetations [...] and associated

feelings (such as guift)ibid).

The hypothesis is that autobiographical memoridsanimatic experiences might be
augmented, in the course of the constitution ofopersonality, of added meanings
(Kris, 1956), progressivelyatded into the structure of the persondlifipid).
Psychological traumas an affliction of the powerlesgHerman, 199§, and ‘The child
who is living in an abusive situation is captivehe experience [... and] faced with
overwhelming traumatic experience and the failurexdernal supports [...he] has
powerful motives to deny, distort, or rationalibe traumatic events in order to maintain
needed emotional ties, and to reduce the feelihbelplesnesgMatthews & Chu, 1997).
Matthews & Chu (1997) remind the¢hematic function of memdyy.e. “the formation of
‘schemata’ or ‘scripts’ that represent and syntlzespast experience, organize the
perception of current experience, and are consyamVised by the assimilation of new
information [...] and are modified through both coimats and unconscious processes to
serve the needs of coherence, defense, and adaptati

Therefore, the internal representation of actual traumatic esipnce will always contain
(in varying degrees) elements of fanta@lyid). On another handtHe external trauma
makes actual the most feared or dangerous fantagpkacing the fantasy with a horrible
reality” (ibid).
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But memories of the experience of trauma are haltéyable with the passage of time
says Van der Kolk (1997) tHe excessive arousal at the moment of the tranteaféres
with the effective memory processing of the expee¢] the resulting speechless terror
[leaving] memory traces that may remain unmodifigdhe passage of time, and by

further experience

When a long time has elapsed it may happen thatipedo suffer traumatisnréach a
position where they have resolved the internal deudre realistically confident of their
own histories, have an understanding of the asseditantasies and conflicts, and accept
the limits of absolute knowledge [...] and can spefake abuse memories as a part of the
past [and] the memories are well integrated inte #elf and world schemas, and can be
referred to as part of the shared understandinthefpatient’s life storyMatthews &

Chu’s (1997) experience.

In the case of Lieutenant A, his memories weréfséih and vivid : the incident had taken
place only one month before the Elicitation Intewi As indicated in the EI guidelines,
we were attentive t& “listen to the subject’s internal realftyand to a possible
“reconstruction (Matthews & Chu, 1997) of his experience. Contek{priming and
probing guided the subject into an evocative staand the impact of thddntasy/memory

compleX should be minimal.

11.3.6.2. Repression as an obstacle to the narration of starepisodes

The attempt to collect episodic memories of traueratents could be jeopardised by
repressiona “defense of the psychlin, 1997, p. 216), a procesby which the
defensive exclusion of autobiographical experignoa available and routinely
retrievable memory(Kluft, 1995, p. 25) is performed, dbrizontal splitting (Matthews
& Chu, 1997) fn which certain psychic experiences [something thance ‘known’
(consciously experiencedhdbecomes unavailable to consciousness] are acthaaiged
from conscious awarenésd he traumatic event may become forgotten byesttisjwho

suffered it.

This was not the case with Lieutenant A.

11.3.6.3. Memory sins
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Memory errors have been extensively studied, fstaimce by Brewer (1995), or Schacter

& Dodson (2001) who remind thalWfemory is a troublemak&prompt to a number of

“transgressions [classified] into seven ‘fundamerdails : transience, absent-mindedness,

blocking, misattribution, suggestibility, bias apeérsistencé(pp. 71-72). But there is
probably a lesser chance that memory be affectdddsgransgressiond they relate to
embodiedpieces of life experience, especially of traumakperiences (Van der Kolk,
1997). Van der Kolk (1997) stresses the peculiaratter of traumatic memories, their
extreme persistence in autobiographical memo#y céntury of studies of traumatic
memories shows that they generally remain unaffdayeother life experiencé§p. 245)
because Personally highly significant events generally areisually accurat@in

memory] and tend to remain stable over tihfp. 247), "While memories of ordinary
events disintegrate in clarity over time, some agpef traumatic events appear to get
fixed in the mind and to remain unaltered by thegage of time or by the intervention of

subsequent experiefdog. 248).

We can assume that memory sins, errors in episedadls should not affect the
veridicality of the subject’s phenomenological técaf his experience of the Critical
Incident under study.

11.3.7.Phenomenological quality of the narrative: the Native Authenticity Scale

In a PCA study, the narrative must be evaluatedgatbe discrete values of the Narrative
Authenticity Scale (NAS) :

Authenticity levels

3- The narrative was produced by a controlled Hl ismphenomenological authenticity was judged,ajut
signs noted during the El, good by the researcher

2- The narrative was produced by a controlled Hl ismphenomenological authenticity was subjectivel
judged insufficient, though not poor, by the resbar

1- The narrative was not produced in any of thewothanners, the phenomenological authenticity a€lwh
can be doubted (for instance a book or a testinaseysocial reconstructions of actual experiencdshane
not been properly guided

0- All other materials, including EI's which havailed to induce a pure evocation stance

Table 22 The Narrative Authenticity Scale (NAS)

Lieutenant A’s El scored level 3.
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11.3.8.Cross-coding during data processing

Cross-coding means that the resequencing of spaaebes, the semantic elicitation of
cognitive operations, and the elaboration of tken@amy of cognitive acts and objects

should be performed by different researchers ialfedr

11.3.9.Ecological validity of the analysis

The results of data processing, i.e. the resequgrdithe speech clauses found in the
subject’s narrative into a chronologically veridistory should be validated by the subject

himself.

Beyond, the other results of the data processiagelcognitive models) and of the data
analysis phase (the researcher’s findings) shdstlee validated by peers representing
the field of the study.

11.3.10. Traceability of the process

A PCA study does not aim at elaborating nor atsssg a theory of Decision-Making-in-
Action or of peritraumatic resilience. But it ambits to model the cognitive performance
of a subject for later comparisons with the PCAlgtaf other subjects in similar

circumstances.

Ensuring that the process of a PCA study can h&eacdkby other researchers, its
description as well as the data it yields mustigéuded in the research report. In the

present case, the elements of the PCA processhie@vedescribed in details.

11.4. In summary

The PCA methodological framework relies upon tipeeciples that derive from what

was exposed in this chapter :

1. Itis consistent along all the phases and stejis pfocess and as such acts as a guide

for all reseachers interested in studying cognitioaction and specific phenomena
affecting it such as the experience of stressanmta.

2. A number of objections have been raised as thegaranon when researchers embar

k

on qualitative, often called phenomenological, EsdAs shown before, yes, the biases

and weaknesses we reminded can possibly affeecesaarch. But no more than other
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work undertaken in NDM research. Klein’s questiarmeeported by Dekker (2002) or
resorting on simulation to observe subjects, a$ ageVerbal protocols can induce the
same biases and problems. However, those who wo#testich studies have helped
make science progress and it is all a matter ofoigs care to prevent or mitigate the
side-effects of such a methodological choice.

3. The PCA methodological framework is the resultefesal years of trials and
refinements. If in the first place it was not fazen to perform exploratory factor
analyses, the quality of the data increased alexgral reanalyses and self-
distantiation from the material on hand. The pheaoographic database was an
invaluable contribution to this progress and nopathway between purely

psychophenomenological studies and quantitativeyses has been open.

The next part of this report presents the dataeghirom Lieutenant A’s Elicitation
Interview and how they were processed to latematlee analysis of the case, among

which quantitative exploratory factor analyses.
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Part 3. DATA AND THEIR PROCESSING
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CHAPTER 12. Collected data

This chapter presents the data gained from theapsiggry immersion at the BSPP and
from the Elicitation Interview (EI) of Lieutenant A

12.1. Discovering the BSPP and firemen’s naturalistic cotext of intervention

An immersion of four months at the Montmartre Ftation of the Paris Fire Brigade
(BSPP : Brigade des Sapeurs-Pompiers de Parispeviemed. This station regroups the
HeadquartersHMG1) of the First Fire Group&1?®) that covers the North of Paris and
adjacent Seine-Saint-Denis suburban areas, arthitRescue Compang 689 ™M
Compagnie de Secodty, said to be one of the most active in Europe wiHess than

15000 interventions per calendar year in average.

The description of this context is presented inghé note¥® of the report. In summary,
BSPP regulations and practice make fire-fightingcanical activity requiring proper
training, a pre-defined organisation and a stristigline. In the field, interventions are
precisely defined : binoms (Firemen always go imspf@r their own safety) are assigned
clear goals and they are trained to operate tacpbesl standards. The BSPP’s motto is
“Rescue or PerishWhen askedHfow are yot, Firemen usually answewe had good
fires'. They hate the idea that any of them may diesiwise. The dead on the line of duty
are commemorated every month in every fire statibis ritual is meant also to recall the
dangers of the profession. Firemen's life in basas difficult, and it has always been so
(Rolland, 2005). For Men of the rank, it is confina small dormitories, cantines and
solitude. Sub-Officers have decent flats for therd their families. Commanding Officers
have larger flats. Training plays a constant angoirtant part in BSPP activities. Unable to
pass monthly tests, Firemen can be removed froiveastrvice and assigned to
administrative or logistic jobs. Their sense ofrtiiy may then suffer considerably and
psychological support is provided by the Brigadetsef-Psychologist and colleagues.

First year current attrition ratios are around @30%.

12.2. Transcript of Lieutenant A’s narrative

The integral transcript of Lieutenant A’s Elicitati Interview is reproduced in ANNEX 7.
It is in French. | provide here the compilatiortloé subject’s narrative, fully translated to

English as it was resequenced and cleaned up oéslkearcher’s probes. Its fidelity was
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validated by the subject in November 2007. ANNEXpt@vides the English translation

of

speech clauses. The layout of the place wheredmaumt A’s action took place, as he drew

it during the El, is in ANNEX 6.

The translation of Lieutenant A’s resequenced ni@gdased on reordered speech clauses

is :

Well, | was at the station's switchboard. Thendaltaker tells me : Lieutenant the
<other station's> VSAV has gone for a person bitigra rottweiler dog. Are you going
say ‘listen, as for me now, bitten by a dog... mdkibee's something more serious to cd
up. We'll wait'.

And later on | was still at the call desk. On tdgle VSAV there's a pump that's gone,
dogs unit vehicles have gone from <DOGS SPECIASEBATION> and a resuscitation
ambulance. In such a case then maybe... So | left¥60NTERVENTION LOCATION>.

Upon arrival, there are plenty of people on the graent, a crowd in front of the gate,

there’s the fence all around the garden, a largeegaearly two meters high, one cannot

see through, that's open, with the police. You healts all around, the gate there, fencit

all around.

So I drive in. The house is here (he draws). Thexe a terrace at the front, a large hous

and here there were two tents, you know, like eusitent.

| spot the police here, there (he draws), but I'tmin them (in the back of the garden)
immediately.

| walk into the house. Then | noticed on a smdlléaon the terrace, some hairs on a
table.

| hear a woman crying. | see this disorder as kenk see that mess, | see the sofa, that

woman seated head bent backwards, a woman, a yeoman.
Her mother speaks, the daughter yells.
The mother, on the floor, was not seriously hurg was shocked, she had a faint, stres

The young woman was bitten. She was saying 'l yomtmust anaesthetise me, do

something.
Of course she hurts.

| don't pay too much attention, rather | hear thether.

d

me

the

S.
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The daughter has blood all over her face. | couldae much. She had only hair left on
back of her head, she was completely scalped, aune see her scull. As | had walked
earlier from the car to the house, | had noticedig on a small table on the terrace at tf
front of the house, some hairs on a small tablel &so she is cut and bitten all over.

| can’t keep watching this young woman all the tithe worst case of the two.
Some time later | hear that there was also a babthe house.

All around well it's a brouhaha of medical termsthithe SAMU. The SAMU was there,
there was the VSAV that was dealing with the vectiviell they were talking between

them, I didn't know really, | saw they were takaage of them.

Because the dogs were the only thing | had noseen, | spot my driver there who is

going to help them, another team with two othersgingre. Then | saw that they were alll

taking care of these two victims. | told my driitben you take care of- you stay here w
them, and | go outside see what's going on’.

And then | then | go out and | see the police wéal &vith the dogs. Finally I'm standing
here, | keep an eye on the dogs. When I'm outs&lkrhyself the dogs must be dealt wi
swiftly. There was well a good 50 people and | diewen count them, a crowd, but they

were looking over, to see what was going on.

| walked down this way, there, the terrace was tike, some steps down here (he draw

| walked back to the front gate to close it.

| sent the message, and then the father had natryiged. After that | walk back at the
foot of the terrace.

The young police woman was in charge of the radeoderforms a hand movement
symbolising the radio}, a policeman here {drawsttdel circle to position the policeman

who was standing right behind him from the dogj &ere | had some other guys {draw

the

ne

th

h

two or three firemen standing behind him} with M& were standing there, we were three

of four.

That's where | saw the police who were pointingrthens at the two dogs, at the end of

the garden. The dogs were calm well, they didniten®@here were trees there and there

{on the map, he points to the left end of the gajdiney were behind these trees. The
dogs that's the squares (he draws). One of the dagdame in a leg. Then the dogs did
move, they were calm, everything was OK. The degs surrounded, taken in pincers [

the police who were pointing guns at them.

n't

y
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We were only expecting the veterinary, and the dogisto capture the dogs and to put

them into a cage.
| try to switch mind a bit...

We were waiting, for about ten minutes, the dog® wemobile, they were calm,

everything was going OK apart from the young gihle needed care.

Well to try to switch mind a bit, from the outsldater saw that the mother was shocked

and that the medics had placed her in a chair, \aithoxygen mask. She was shocked.

They start to perfuse them.

We chat from time to time, we try to talk to onether, and at that point everything was

OK, well, in brackets... | can't remember becauser dfiat | was obsessed by the dogs,
And the father arrives, fuming, a tall guy. He didtven go to see inside the house.
Kill my dogs ! Kill my dogs !... You must kill them !

He walks past me. | say 'calm down'.

And at this point it all happened very quickly.

| say 'calm down Sir'. Then a policeman says 'adduvn Sir' and the father re starts

walking toward the dogs. The father says 'no, no'.
'‘Calm down Sir'....

The policeman grabs him, and then the dogs, imntedgjayet up on their legs,

immediately, and attack.

| see the dog arriving. They attack us. And froat thoment, | saw only the dog, the tw.
dogs that were jumping at us. They jump at us.

The police had already their guns in hand and thell the police 'shoot’, yes yes, 'shoc

shoot, shoot'.

He shoots backwards, with the father who gets badhis feet, the policeman who shog
the father who was afraid too, as frightened asAuml the three police officers, there

{those who were in front of him, facing the dogs$dqrt shooting.

| could see these policemen in front of me, thehm were shooting at the two dogs, an
there was this police woman in front of me withdkbw®er policeman then who was
shooting. Both policemen were shooting at the adys were advancing, who were

moving on, moving on.

t,
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It's like 14th of July petards well, like a machigen as they were shooting so much.

When the dogs started charging--- and they weretsg--- it's not- how to say ?, it's ng

the fear of the petards, well, of the guns, it Wessfear of the dogs.
All the shots...
And space became like a tube.

At the time (of the dogs attacking) | could see dimat blue eye ; the dog she she- well,

dog that was getting at me like this.

| see myself moving backward, | move back two threters, in addition | hurt my hand

the terrace, moving next to the policeman.

| see the bullets’ impacts, they get into the dogtbat does not hurt her and she keeps

running, she keeps running, running.

The dog, that makes them deviate, the dog falts,lggek up on her legs, restarts and ry
past us.

| could see these policemen in front of me, thehm were shooting at the dogs, and the

dogs who were running running running, then the,diogakes them deviate.

| see see myself, I'm telling myself 'but theytdo@w how to shoot' or 'they don't shoot
the proper direction'.

And then this dog there, one of the dogs didn'tagario reach us. With the bullets, she
went to the right and to hide in a bush. That @ies crossed here, till there, and restart

that way {he points to the gate on the map}.
| say 'then we're done' because well, thercowdd have found her there...

Our priority was to find the missing dog. Someaagssthere's a dog in the grove, she's

dying. Good, then she, good. Then someone elséosayghere is the second dog?'.

When they started shooting, they saw the dog ruthaf way {toward the front gate to th
street}. Then here {he draws the space of the agkga in the garden, left of the north-
east angle of the map} there's a car. We thougbtves hiding under the..., she ran un

the car, but nobody saw it turn to the right.

The dogs unit arrive with their lassos, they woodomecks, shirts. | tell them 'well, but
you don't wear gear to capture them ?’. He comaséa ‘well' no no, we the lasso will
do'.

But then | tell myself no I... I'll never have dogs.

—

the

ns

n

e

der

177



| followed the dogs unit, | went that way {to thigaecent garden on the south side}, | we

nt

down to the shade, a little gate, that was opemrd fvas an adjacent parcel, with a shade,

here {he draws the store on the left of the soigld sf the map}.

There's a policeman who says 'the dog escapedé kieone was guarding the gate. And

that gate had staid open by the father. And thenendiately we say 'but where is this dg

? We have a dog missing she ran away'.

The dogs unit went into the shade, found nothihgnThere we go, we go around, we
search. Here there was a cellar, therefore we daaddhe cellar. Well, we sent the dogs

unit search the cellar.

| say 'we didn't found any dog'. | come back thay \iclockwise) and as | was arriving

there, only after a while, | hear a policeman sthe‘dog is there, she's hiding'. Because

there was a black mass. She had sought refugeigrtive. Finally, after three minutes
only it was found, she had gone around, she haddfoefuge, like the other dog, a bit
further, behind a grove {he draws the route takgriie dog around the house, clockwig
And there, now, once everything, both dogs wenetheell everything was sorted out,

they were half dead in the grove, the dogs unitd¢w@ldcted the dogs bodies.
The veterinary didn't arrive immediately

And when the dogs were under control because taéyben shot dead, | briefly spoke
with a colleague. He says 'they shot all around mess'. | reply 'Yes, we might have b
hit---*. It's at this point that one said 'on top loeing bitten, maybe we could have been

shot'.

| say 'yes yes it was like like a machine gun sfest,we could have been shot, once, m

twice, yes, but they shot what ten ten ten, thest rave shot ten bullets'.

So | inquire because | see some other police offitere, | go to see the police officers

and | ask 'but how many bullets did you fire ?".
‘Hhmm well’, he says, 'me well | emptied the chdrge
Then | say 'how many bullets in a charger ?".
‘Fifteen, hhmm | fired fifteen’.

| say 'but but what about the others ?'.

‘Well’', he says, 'well | have a colleague, it's #ame, he emptied the charger hhmm ar

the others they shot too'.
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They said they were pointing their guns towardgraind, well, OK...

Then the forensics unit arrives, the commissiomeyes, the police commissioner, and
lieutenants with plenty of envelopes and everyttheg. They arrive with all their

equipment.

Then | inquired later. | learned that there had bek bullets shot. | learn finally that in
charger there are, | think there are ten or fiftdmullets, and that two policemen emptie(
their charger, and | told myself 'already twentytbirty, plus the others'. And at the end
before | left, | learn 45 bullets had been shoteéhchargers. | think it's fifteen bullets
there are in a charger.

Because they must collect all the cases, all tisecaf the bullets, | tell myself they will
have luck if they can find the bullets ! And alsattf it's like in The Experts on TV, they
haven't made it yet. Then | even ask one of tlensics 'but do you have metal detector
find the cases ?'.

He says 'no no we don't have that'. So | say W®it's going to be hard work then'.

And then, then it all works on my brain, not theaing story then, it's the intervention
that comes to an end, | must attend back to thengdo see how much progress they h
made, to know where the doctor would send themscti

After that | went back inside the house. Theredsdibctoress who says to me 'you--', ho
do you say that ?, 'you neared true disaster', sbimg like that, 'it could have been

dramatic'.
| say 'yes nearly'.

Them, after that, when they told us 'but what happe? We heard heavy gun shooting’

and other colleagues who said 'pfff it was heawosihg', | say 'yes yes'.

Because there's a fence all around the gardent afefound the dogs, a short while
afterwards, | tell myself 'all that could have haped, it would be bad to find a dead

grandma a few days later shot with a bullet in tiead while watching TV'.

Five firemen plus SAMU, then they are three or foure people in total, for two victims|!

That's plenty, then all those who don't have amgtho do inside, well there were some
outside to watch the engine, drivers, and here wee\three or four, then plus these, the

sent one of the guys to check on adjacent prope(ifieveryone was safe).

| send all the messages and all and | want to kab@ut the progress, where victims arg

be dispatched.
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They are going to <HOSPITAL 1>, there was the regaton ambulance, it went very
quickly. Before it starts the engine | ask the doess if her days are in danger, the yout

woman, if she's at risk.

'Her life no', but what does she say ?, 'her lf@sychologically and aesthetically yes, h

life is jeopardised’. And they leave.

The mother, my men wanted to walk her, because/abet..., they wanted to walk her 1
the front gate. She was due to be dispatched to SPIDAL 2>. Still some people were
watching outside, on the right on the left, theyiosy.

| say 'no no no, there are still people who watalttee right and lefthey're nosy, bring
that PSR {emergency rescue and reanimation vehiaekward, where th@mbulance

was’. And the woman got in.
When we left, there were TV people from <TELEVISEHANNEL>.
TV ? Well, as instructed, they may shoot, but awersothing’.

| seat back in the car, well, and it's when, waltlput the shooting, it's when it restart to
work on my mind, more. The driver is next to mellé\ie drive back to the station | say
'pfff we could have been bitten, we could haveehmaen shotl.tell myself 'yes but if the
cops had not fired their guns 'maybe it's me wholevbave been bitten but it's not me
who pulled the father down'. But | say 'there migéne been one or two bitten police

officers should they have not fired their guns'.

Well after that, | talked about it at the statidrialked about the whole intervention what
happened, even several times, several times wligagoes...
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CHAPTER 13. Data processing

This chapter extracts cognition-related data frbendubject’s narrative, explores their
structure and elaborates their taxonomy (Baile94) %hat, we hope, will be reusable by
other researchers, and that provides the consiséesig for further processing and analytic
work. We reorder chronologically the cognitive cgd@ns elicited from the semantic,
interpretative analysis of the subject’s speechsga. We present the process model, or
cognigraph, of the subject’s cognitive activity ithgrthe episode. An analysis of the
frequency of phenotypic succession links betwe@mnitive operations allows us to draw
Decision Network models of Lieutenant A’s cognitagtivity. Finally, we discuss the
scientificity of our data processing work and itsits. In this chapter, we chose to present
the detailed elements of taxonomy and the grouhdsrosemantic analysis of the
narrative for the reader to be fully aware of bibté interest and limitations of our work. It
seems the only way to engage this same readea icwostructive discussion and critique

of our methodological approach in view of futuregarch endeavours.

13.1. Structure of the story

13.1.1.Hierarchical structure of the story

We found the structure of Lieutenant A’s story éodomposed of :

e 10CI Experience Phasethemselves divided in

* 26 meaningful segments (call&peech Unitegn the Phenomenographic database),

divided in

e 44 Present Moments

Experience Phases

Speech Units

Present Moments

0 Ante-Action — Nominal

00 - At the fire station

o®efore it started

0 Ante-CI - Nominal

01 - Doubts and economy

01 -tiig to see...

02 - It's really serious

02 - Deciding to intergen

03 - Getting to the scene

03 - Deciding to parthangarden

04 - Initial decision

04 - Deciding to attend ke tvictims

05 - Discovering the
victims' fate

05 - Attending to the victims and leaving

06 - Going back to the dog

s 06 - Deciding to clibeefront gate on the
way back to dogs

07 - Deciding to send an ambience mess
to BSPP

age

1 Pre-ClI Signals - Stressful

07 - A precarious

situation...

08 - Distracting from anxiety
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09 - A glimpse of the victims

2 Pre-Cl Tension - Stressful

08 - The father'svatri
raises the level of risk

10 - The father irrupts...

3 Cl Trauma Exposure -
Traumatic

09 - Dogs attack...

11 - The dogs attack !!! ShoehtH Shoot
I Shoot !

12 - The fright

|4 CI Post-Tension - Stressful

10 - A dog escaped !

13 - Searching the missing dog

11 - The dog specialists
arrive

14 - Continuing the search and being
astonished by the dogs unit

12 - Where is the missing
dog ?

15 - Following the dogs unit into the
adjacent parcel

16 - Searching the adjacent parcel :
worrying !

13 - No the dog didn't
escape to the street

17 - Going back into the garden

18 - Searching the cellar

14 - No the dog is not in th
cellar

49 - No luck with the cellar : restarting the
search

D

5 CI Post-Relief - Stressful

15 — It's been foumd i
grove !

20 - The dog has been found !

21 - Seeing the dogs dying

6 CI Post-Venting - Stressful

16 - We nearly gdieki,
didn't we ?

22 - First realisation of what went on

23 - A quick chat with a colleague...

24 - Asking questions about the shooting

|17 - I'l ask the Police

25 - Further questionswttihe shooting

26 - First answers...

27 - 15 Bullets ?...

|18 - Forensics arrive

28 - Even more

29 - 45 bullets !

30 - Why do they carry envelops ?

31 - They need to collect the bullets

32 - Good luck with the bullets then !

7 Cl Post-Resumption - Stressf

ul 19 - | need tenattback tg
the victims now

33 - Deciding to go back inside

20 - You got close to
disaster

34 - What happened ?, she asks

35 - It sounded like heavy gun fire,
colleagues say

21 - Could a bullet have
shot a neighbour ?...

36 - Could neighbours have been shot to
7 .

22 - The scalped woman's
evacuation

37 - Deciding to ask where victims are to
dispatched

be

38 - Asking about the daughter

23 — The mother's
evacuation

39 - You can't walk that woman in her
condition !

40 -The crowd are watching : bring the P
inside !

24 - A television crew is
here !...

41 - The mother departs : time to report 3
go

25 - About to leave

42 - Back in the car, sendajo message

8 CI Post-Debriefing — Stressfu

26 - Back in the, ¢alking
with the driver

43 - Starting to think and talk about the
events

44 - Reflecting upon the course of things

Table 23 The hierarchical structure of Lieutenant As story Cognitive taxonomy
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13.1.2.The phases of Lieutenant A’s experience of the @al Incident

The initial action (Well, | was at the station's switchbod)dhat constitutes aante-

actionphase of the story was not taken into accountritnén data processing and analysis

. Lieutenant A was standing by the fire statioradl desk, waiting for likely emergencies,
which is his last action before the actual actioder study starts. However, Ante-
Actionexperience phase was created to account forttrisng point of the story and to
distinguish it in later analyses should it haveTtioe Post-Clphase was elicited but the
subject’s narrative of this phase was insufficigdiktailed to be taken into account in the
data processing and analysis process. ldentifieek@érience phases are :

Cl Experience Phases Stressfulness
0 Ante-Action : before the action considered foalgsis even started (the initial context) Nomina
0 Ante-ClI : before exposure to the critical incitlen Nominal
1 Pre-Cl signals : the subject perceives early imgmof a possible Critical Incident Stressful
2 Pre-Cl tension : the subject is under emotionasgure Stressful
3 Cl Trauma Exposure : he experiences Trauma (Tatsm) Traumatic
4 Cl Post-Tension : he experiences some sequéte afaumatic encounter Stressful
5 CI Post-Relief : at this point the subject firolg that adversity is over Stressful
6 Cl Post-Venting : the subject now inquires aleugnts to understand what happened Stressful
7 Cl Post-Resumption : the subject is free to retarhis mission but he faces others’ Stressful
questions
8 CI Post-Debriefing : the subject needs to taludlevents with colleagues or family Stressful
9 Post-Cl : the subject returns to his normaldifiel writes an official report about the events Nuahi

Table 24 Definitions of the phases of Lieutenant A’'experience of the Critical Incident

Here,stressfulnessdicates if we considered a subject’s experigiaese as nominal (non
stressful, non traumatic), stressful or traumdltase 3 is the traumatic one.

13.1.3.The 44 Present Moments and associated narratives

The subject’s reconstituted narrative can be paakaty the 44 Present Moments as

follows :
PM Narrative
00 - Before it starte@Vell, | was at the station's switchboard.
01 - Waiting to Then the call taker tells me : Lieutenant the <p#tation's> VSAV has gone for a
see... person bitten by a rottweiler dog. Are you goinigsay ‘listen, as for me now, bitten py

a dog... maybe there's something more serious to cpmé/e'll wait'.
And later on | was still at the call desk

02 - Decidingto  |On top of the VSAV there's a pump that's gonedihgs unit vehicles have gone from
intervene <DOGS SPECIALIST STATION> and a resuscitation amabak. In such a case then
maybe... So | left for... <INTERVENTION LOCATION>.

03 - Decidingto  |Upon arrival, there are plenty of people on thegmaent, a crowd in front of the gate|
park in the garden |there’s the fence all around the garden, a lartg gaarly two meters high, one canpot
see through, that's open, with the police. You haalls all around, the gate there,
fencing all around.

So | drive in

04 - Decidingto  |The house is here (he draws). There was a tertdabe &ont, a large house, and her
attend to the victimghere were two tents, you know, like a circus tent.

D
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| spot the police here, there (he draws), but Itdom them (in the back of the gardep)
immediately.
| walk into the house.

05 - Attending to thq
victims and leaving

Then | noticed on a small table, on the terracmesbairs on a table.

| hear a woman crying. | see this disorder as¢rmisee that mess, | see the the so
that woman seated head bent backwards, a womamureg yvoman.

Her mother speaks, the daughter yells.

The mother, on the floor, was not seriously hurg was shocked, she had a faint,
stress.

The young woman was bitten. She was saying 'l ort,must anaesthetise me, do
something.

Of course she hurts.

| don't pay too much attention, rather | hear thghar.

The daughter has blood all over her face. | coukl#e much. She had only hair left
the back of her head, she was completely scalpericould see her scull. As | had
walked earlier from the car to the house, | hadcedta wig on a small table on the
terrace at the front of the house, some hairs emall table. And also she is cut and
bitten all over.

| can’t keep watching this young woman all the tirtie worst case of the two.
Some time later | hear that there was also a baby,

fa,

DN

06 - Deciding to
close the front gate
on the way back to
dogs

and | see the police who deal with the dogs. Rrath standing here, | keep an eye
the dogs. When I'm outside | tell myself the dogstie dealt with swiftly. There was
well a good 50 people and | didn't even count therrowd, but they were looking
over, to see what was going on.

I walked down this way, there, the terrace wastliks, some steps down here (he
draws), | walked back to the front gate to close it

07 - Deciding to
send an ambience
message to BSPP

| sent the message, and then the father had naryetd. After that | walk back at the
foot of the terrace.

08 - Distracting
from anxiety

The young police woman was in charge of the ratimgerforms a hand movement
symbolising the radio}, a policeman here {draw#téelcircle to position the policemy
who was standing right behind him from the dog}d &ere | had some other guys
{draws two or three firemen standing behind him}wine. We were standing there,
we were three of four.

That's where | saw the police who were pointingrtpens at the two dogs, at the en
of the garden. The dogs were calm well, they dichove. There were trees there an
there {on the map, he points to the left end ofgheden}, they were behind these tre
The dogs that's the squares (he draws). One afdhe was lame in a leg. Then the
dogs didn't move, they were calm, everything was Oie dogs were surrounded,
taken in pincers by the police who were pointinggat them.

|SAeN

We were only expecting the veterinary, and the dotssto capture the dogs and to put

them into a cage.
| try to switch mind a bit...
We were waiting, for about ten minutes, the dog

09 - A glimpse of
the victims

from the outside | later saw that the mother wasckéd and that the medics had pla
her in a chair, with an oxygen mask. She was shtbckieey start to to perfuse them.
We chat from time to time, we try to talk to onetrer

10 - The father
irrupts...

and at that point everything was OK, well, in bretsk.. | can't remember because after

that | was obsessed by the dogs.

And the father arrives, fuming, a tall guy. He didiven go to see inside the house.
Kill my dogs ! Kill my dogs !... You must kill them !

He walks past me. | say 'calm down'.

And at this point it all happened very quickly.

| say 'calm down Sir'.

11 - The dogs attag
I Shoot them !
Shoot ! Shoot !

Khen a policeman says 'calm down Sir' and the fathstarts walking toward the dogs.

The father says 'no, no'.

‘Calm down Sir'....

The policeman grabs him, and then the dogs, imrtedgjayet up on their legs,
immediately, and attack.

| see the dog arriving. They attack us. And froat tmoment, | saw only the dog, the
two dogs that were jumping at us. They jump at us.

The police had already their guns in hand and thelthe police 'shoot’, yes yes,
'shoot, shoot, shoot'.
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12 - The fright

He shoots backwards, with the fathiko gets back on his feet, the policeman who

shoots, the father who was afraid too, as frighdeageus. And the three police officer

there {those who were in front of him, facing thegd}, start shooting.

| could see these policemen in front of me, thet®y were shooting at the two dogs
and there was this police woman in front of me wlith other policeman then who w.
shooting. Both policemen were shooting at the delys were advancing, who were
moving on, moving on.

It's like 14th of July petards well, like a machigen as they were shooting so much.

When the dogs started charging--- and they weretsigp-- it's not- how to say ?, it'g
not the fear of the petards, well, of the gunsias the fear of the dogs.

All the shots...

And space became like a tube.

At the time (of the dogs attacking) | could seeyadhht blue eye ; the dog she shell,
the dog that was getting at me like this.

| see myself moving backward, | move back two thresters, in addition | hurt

AS

13 - Searching the
missing dog

Our priority was to find the missing dog. Someoagssthere's a dog in the grove, s
dying. Good, then she, good. Then someone elselmatyshere is the second dog?".
When they started shooting, they saw the dog rfithaf way {toward the front gate 1
the street}. Then here {he draws the space of éihngparked in the garden, left of the
north-east angle of the map} there's a car. Weghbshe was hiding under the...

ne's

o

14 - Continuing the
search and being
astonished by the
dogs unit

she ran under the car, but nobody saw it turneaitht.
The dogs unit arrive with their lassos, they wooomecks, shirts. | tell them 'well, b
you don't wear gear to capture them ?’.

ut

15 - Following the
dogs unit into the
adjacent parcel

He comes to me : ‘well' no no, we the lasso will do

But then | tell myself no I... I'll never have dogs.

| followed the dogs unit, | went that way {to thdjacent garden on the south side},
went down to the shade

16 - Searching the
adjacent parcel :
worrying !

a little gate, that was open. There was an adjguacel, with a shade, here {he dray
the store on the left) of the south side of the Jnap
There's a policeman who says 'the dog escaped. ideone was guarding the gate.
And that gate had staid open by the father. And thremediately we say 'but where i
this dog ? We have a dog missing she ran away'.

VS

[

17 -Going back intq
the garden

The dogs unit went into the shade, found nothirgenl here we go, we go around,
search.

ve

18 - Searching the
cellar

Here there was a cellar, therefore we searcheddlter. Well, we sent the dogs unit
search the cellar.

| say 'we didn't found any dog'

I come back that way (clockwise)

19 - No luck with

and as | was arriving there,

the cellar : restarting

the search

20 - The dog has |only after a while, | hear a policeman say ‘the @othere, she's hiding'. Because thg
been found ! was a black mass. She had sought refuge in the gkiwally, after three minutes onl

it was found, she had gone around, she had fodndeglike the other dog, a bit
further, behind a grove {he draws the route takgthle dog around the house,
clockwise}. And there, now, once everything, bottysl were there, well everything
was sorted out, they were half dead

ere

21 - Seeing the dog
dying

; the grove, the dogs unit had collected the dmghes.
The veterinary didn't arrive immediately

22 - First realisatiopAnd when the dogs were under control because thdyoken shot dead, | briefly spg

of what went on

with a colleague. He says 'they shot all aroural iness'. | reply 'Yes, we might have

been hit---'. It's at this point that one said top of being bitten, maybe we could ha
been shot'.

ke

D
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23 - A quick chat
with a colleague...

| say 'yes yes it was like like a machine gun shot,

24 - Asking yes we could have been shot, once, maybe twicepyéshey shot what ten ten ten,
questions about thethey must have shot ten bullets'.

shooting

25 - Further So |l inquire because | see some other pdiftieers there, | go to see the police offig

questions about the

and | ask 'but how many bullets did you fire ?".
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shooting

26 - First answers.

‘Hhmm well’, he says, 'me well | emptied the chatge
Then | say 'how many bullets in a charger ?'.

27 - 15 Bullets ?...

‘Fifteen, hhmm | fired fifteen’.
| say 'but but what about the others ?'.

28 - Even more

‘Well', he says, 'well | have a ealjue, it's the same, he emptied the charger hhmm
and the others they shot too'.

They said they were pointing their guns towardgieund, well, OK...

Then the forensics unit arrives, the commissioneves, the police commissioner, al
lieutenants with plenty of envelopes and everythiven. They arrive with all their
equipment.

Then | inquired later. | learned that there hadhb&s bullets shot.

29 - 45 bullets !

| learned that there had beebullets shot. | learn finally that in a chargerréhare, |
think there are ten or fifteen bullets, and that policemen emptied their charger, a
| told myself 'already twenty or thirty, plus ththers'. And at the end, before | left, |
learn 45 bullets had been shot, three chargelnink tt's fifteen bullets there are in a
charger.

30 - Why do they
carry envelops ?

Because they must collect all the cases, all teescaf the bullets,

31 - They need to
collect the bullets

| tell myself they will have luck if they can firttie bullets ! And also that if it's like in
The Experts on TV, they haven't made it yet. Thewdn ask one of the forensics 'buit
do you have metal detectors to find the cases ?'.

32 - Good luck with
the bullets then !

He says 'no no we don't have that'. So | say fti®it's going to be hard work then'.

33 - Deciding to go
back inside

And then, then it all works on my brain, not theating story then, it's the interventi
that comes to an end, | must attend back to ttenddo see how much progress the
had made, to know where the doctor would send ittems.

After that | went back inside the house

34 - What happene
?, she asks

d here's the doctoress who says to me 'you--', hoyiod say that ?, 'you neared true
disaster', something like that, 'it could have béematic'.
| say 'yes nearly'.

35 - It sounded like
heavy gun fire,
colleagues say

Them, after that, when they told us 'but what happe? We heard heavy gun
shooting’, and other colleagues who said 'pfffasvmeavy shooting', | say 'yes yes'.

36 - Could
neighbours have
been shot too ?...

Because there's a fence all around the garden vedtéound the dogs, a short while
afterwards, | tell myself ‘all that could have haped, it would be bad to find a dead
grandma a few days later shot with a bullet initbad while watching TV'.

Five firemen plus SAMU, then they are three or faune people in total, for two
victims ! That's plenty, then all those who dorivé anything to do inside, well there
were some outside to watch the engine, drivers hanel we were three or four, then
plus these, then | sent one of the guys to checddgacent properties (if everyone was
safe).

37 - Deciding to as
where victims are t
be dispatched

K send all the messages and all and | want to laidoout the progress, where victims
1o be dispatched.

38 - Asking about
the daughter

They are going to <HOSPITAL 1>, there was the reisatson ambulance, it went ve
quickly. Before it starts the engine | ask the doess if her days are in danger, the
young woman, if she's at risk.

39 - You can't walk
that woman in her
condition !

Her life no', but what does she say ?, 'her lifpsychologically and aesthetically yes,
her life is jeopardised'. And they leave.

The mother, my men wanted to walk her, becausevsisa't..., they wanted to walk
her to the front gate.

40 - The crowd are
watching : bring the
PSR inside !

| say 'no no no, there are still people who watchhe right and left, they're nosy, bri

was’

41 - The mother
departs : time to
report and go

And the woman got in.
When we left, there were TV people from <TELEVISI@WHANNEL>.
‘TV ? Well, as instructed, they may shoot, but \&g sothing’.

42 - Back in the cal
sending radio

] seat back in the car

that PSR {emergency rescue and reanimation vehiidekward, where the ambulance
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message

43 - Startingo think
and talk about the
events

well, and it's when, well, about the shooting,vtlsen it restart to work on my mind,
more. The driver is next to me. While we drive bézkhe station | say 'pfff we could
have been bitten, we could have- have been shot'.

44 - Reflecting upo
the course of things

rl tell myself 'yes but if the cops had not fire@ithguns 'maybe it's me who would ha
been bitten but it's not me who pulled the fathmw!. But | say 'there might have bg
one or two bitten police officers should they hawee fired their guns'.

Well after that, | talked about it at the statibtalked about the whole intervention
what happened, even several times, several timntbscoileagues...

Table 25 Decomposition of Lieutenant A's narrativento 44 Present Moments

13.2. Chronotext : resequencing speech clauses and integpative difficulties

The following table presents the chronotext offtret two speech units (SU) of the story.

ANNEX 9 presents the exhaustive chronotext throwglth the subject’s utterances are

chronologically resequenced.

%

nce
p?

=)

D

[=]

re

~

SuU N SC #£5% Speech Clause Initia_l interpreta’_[ion ma}de
SEQ during semantic parsing
01 -Doubtsand | 1 [8-1- Ben, j'étais, j'étais au standard, dACTION: he was standing at the
economy 77777- |standard de la caserne call desk
7727277
01 - Doubts and 2 |8-2- Ia, et euh y'a un le stationnaire quiile stationnaire qui me dit"
economy Z7777- |me dit que euh... " mon lieutenamt,he hears the call taker's uttera
77777 |y'ale VSAV de <OTHER FIRE |- his attention is awakened ??7?
STATION> qui est parti euh pour- he hears it's about a woman
une personne mordue par un ch/bitten by a rottweiler dog
mordue par un rottweiler. - he hears a rescue vehicle
(VSAV) has gone
- he understands the interventig
situation at hand
01 - Doubts and 3 |[8-3- Est-ce que vous y allez ? he hears a question
economy 27777
7727277
01 - Doubts and 4 |8-4- pour l'instant--mordu par un chig pour l'instant--- he evaluates the
economy Z7777- |c'est pas--- y'a p't'étre d'autres |situation : does it deserve that |
77777 |choses plus graves vs. staying at the station
- he evaluates it's not so serious
("bitten by a dog that's not---")
- he knows he is not supposed t
intervene unless serious case
- he knows from experience mo
important cases may appear ("
there may be more serious stuff
- he considers possible decision
(go or no go)
- he weighs pros and cons (“for
now---")
01 - Doubts and 5 |8-5- on va attendre he forms an idea of what to dg
economy 7272777- ("we'll wait")
722727
01 - Doubts and 6 |8-6- Bon alors, j'dis ben moi, écoute - he makes a aeci{swell,
economy 227727 then---")
22777 - he justifies himself internally
("listen---") = he checks its
consistency against his moral /
professional (ethical) code
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hal

SuU N SC #£5% Speech Clause Initia_l interpreta@ion ma_lde
SEQ during semantic parsing
01 - Doubts and 7 |8-7- j'dis ben moi, écoute, euh, pour |- he prepares his answer ("listen,
economy Z77777- |linstant--- mordu par un chien c'estell, for now etc...") so as to
77777 |pas--- y'a p't'étre d'autres chosegmake the call taker understand
plus graves, on va attendre that he has weighed the pros ar
cons
- ACTION : he utters his reply,
says he'll wait ("l say" + "we'll
wait")
02 - It's really 1 |8-8- Et puis j'étais toujours au standard - ACTION: sievaiting by the
serious 227727 desk ("And later on | was still at
227727 the call desk")
02 - It's really 2 |8-9- y'a, y'a--- euh--- (nss) en plus de|ede hears that another truck hal
serious Z7277Z7- |VSAV y'ay'a un engin pompe guibeen sent to the scene
77777 |est parti en plus euh--- les les |- he hears that the dogs special
véhicules cinotechniques de unit is on its way too
<DOGS SPECIALIST STATION=>- he hears that a resuscitation
et euh--- euh une ambulance de |ambulance is also on its way
réanimation.
02 - It's really 3 |8-10-356-|0h, eh bien oui, de toute facon, |- he remembers (LTM /EM /
serious 1 c'est euh, comme jai ditaux  |AM?" the characteristics of sug
policiers, javais déja fait des an intervention
interventions avec des chiens, des
chiens mordus, enfin, des gens
mordus par des chiens, ou nos
équipes cinotechniques
interviennent et attrapent les chiens
02 - It's really 4 |8-10- la peut-étre "la" "Ia" means "in such a cas€g" :
serious 7272777- - he has recognised the situatio
7272777 as serious
02 - It's really 5 |[8-11- Alors "Alors" = "therefore" / "in that
serious 7272777- case":
7272777 - linterpret it as "in such a case
he recalls his regulation manua
02 - It's really 6 |[8-12- la peut-étre "peut-étre" = "maybe" => this
serious 227277- shows that his decision is not
22777 straight forward ; he has some
hesitation :
1) he says to himself he cannot
not intervene on a serious case
2) | assume (knowing his perso
history of the time : he had been
bitten by a dog three weeks
before, | have been told )
- he wouldn't like to be harmed
again
3) he explicitly says "maybe",
marking his hesitation even if th
may be only a ready-made phrg
- he hesitates to go
02 - It's really 7 |8-17- Alors j'dis - he comes to a decision : he
serious 227727 chooses to go
7272777 - ACTION: so he says
02 - It's really 8 |8-18- Bon ben j'suis parti a--- a "Bon ben" = "well... then" :
serious 727777- |<INTERVENTION LOCATION> |- ACTION : he rushes to the car
7272777 (he may also have called his

driver if he were not at the call

desk, he will have dialogs in the
car: first of all asking his driver i
he knows where to go, finding t

f
ne

place on the map if they don't
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Initial interpretation made

su N | sc#e Speech Clause ; ) :
during semantic parsing

SEQ

know, ... but we consider these
actions as one single action :
leaving the station and driving

off)

Table 26 Chronotext of the first two speech units

The sequence tags and reordering choices weraitgradnsidered several times. The

result was validated by Lieutenant A in Novembed20

Here, what is of real importance is the difficulbyperform the semantic analysis of speech
clauses. This semantic analysis of speech clawasesgdnied to a limited extent between the
several rounds of analysis we performed and eviéhthe elaboration of the cognigraph.
This was due to the fact that the progressive egfient of the identification and definition
of CogOps may have induced some changes in thgratation of what was said by
Lieutenant A.

In practice, this semantic interpretation was maiffecult by the impossibility to apply the
kind of semantic analysis that yields entity-relaghip models in computing science
where analysed sentences and propositions aressegre well formulated management
rules. Here, the subject’s language is not so emitrolled. He verbalises his recalls as
they pop-up, sometimes with an effort, sometimdh wisense in his mind of the disorder
in which he says things, sometimes probably withidd® as to the exactness of his
memories, and sometimes he may feel emotionaltasdteates difficulties of expression.
Our initial attempt was to apply the classic datadeiling technique used in computing
science and founded on the elicitation of classdsmsentences. Finally, we had to give-

up this path for the reasons mentioned above.

13.3. Cognitive taxonomy : the result of the semantic argsis

The semantic analysis of the narrative revealed|lowed to assume, the performance of
460 CogOps (Cognitive Operations) i.e. 460 pairfCafgAct ; CogObj}. This process
started with the semantic elicitationsafb-typeslt required several rounds of progressive
refinement. Those led to progressively refine tloeding and definition of each sub-type
(CogActST and CogObjST) and to group sub-typestypesof a higher order of
abstraction. For instance CogActST were groupemlantogAct. Then, CogActs
themselves were in turn grouped into higher-ordgndive families In this taxonomy

categories were sought to beghogona| i.e. without an intersection of their definitions
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(this point included orthogonality, independenceagCogActs, among CogObjs and

between CogActs and CogObjs as well). This prircgpplied both at the sub-type, at the

type and at the families levels.

Another researcher might have created differerdarntamies. But what is of importance to

the present research is 1) that successive refmsrhave yielded consistency in our

taxonomy, 2) that this taxonomy allowed us to penfa study of the subject’s cognition in

action that revealed patterns and allowed to sthdiy variations, and 3) that our

taxonomy constitutes a departure point for laterkedy other researchers. When other

research teams will perform similar studies theimazrn will become that of taxonomic

choices and the categories presented here maypé&epdated.

13.3.1.Cognitive acts (CogAct) : families, types, sub-tgpand definitions

The sub-types, types and families of CogActs are :

Family

CogAct

CogActST (sub-type

AO01- Learning

LEARNING

LRN21- Noting / Memorising (esson = attitude, chunk of
semantic Knowledge, ...)

A01- Soliciting
Attention & STM

ATTENDING

ATT21- Scanning actively / Searching (fares / expectations)

ATT23- Discriminating / Singling out (a cue /ratilus)

ATT31- Focusing on (focus / stimulus)

ATT33- Reviving / Re-awakening / Re-attendindftus)

ATT34- Being attracted / distracted by (distrapfoom (focus)

STM KEEPING

STM31- Remembering (STM data)

A01- Soliciting
LTM

REMEMBERING

MEM11- Passive Recall: remembering éléxg

MEM21- Active Search: trying to remember

MEM23- Active Search: failing to remember (menagrin
relation to object)

AO02- Perceiving

PERCEIVING

PER11- Seeing (---nosliow motion => or select Dissociate
see in slow motion---) / read

PER12- Hearing / learning (something from somete®dback
from COA / COE)

PER17- Sensing (have a sensation, physical otaf)en

PER21- Failing to perceive

AO03- Intuiting /
Imagining

PRO/PARA-
TENDING

PRO11- intuiting / anticipating / foreseeing / s&pas imminen
| expecting

A03- Reasoning

ELABORATING

ELB11- Elaborating / e / forming / constructing / devisin
/ conceiving

J

ELB13- Reaffirming (an intention / motivation /)...

|ORIENTING

ORT11- Wanting / Wanting to do / to know

ORT12- Wishing / Hoping / Expecting

ORT14- Setting priorities / a priority

ORT21- Sharing / Following / Replicating / Sticgito (a
prescribed previous plan / intention / motive) £pb

ORT31- Willing not / Wishing not

ORT41- Hesitating (between plans / options)

|[REFLECTING

ANA11- Analysing / diagnosing

ANA12- Counting / Measuring / calculating / contipg

ANA13- Evaluating (Status of a situation / Stateerson /
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object...)

ANAJ40- Considering / studying / examining (altatives)

ANA41- Assuming / hypothesising

REF11- Ruminating / Thinking deeply (of sthg)

REF12- Saying to oneself / Dialoguing with onésel

REF13- Wondering / questioning

WEI11- Checking Consistency / Seeking justifioat{of a fact /
plan option)

WEI13- Simulating / Calculating Outcome (of atfaplan
option)

WEI14- Weighing (Pros & Cons of an option) / Caripg
(different options) / Pondering

[UNDERSTANDING

UNDO1- Realising (things become suddenly clear)

UNDO2- Concluding / Synthesising

UNDO3- Judging / Deeming / Considering

UND11- Picturing / Making sense / Figuring oliiriking
together

UND12- Recognising / Making an analogy with (atum
pattern)

UND21- Considering as a suitable hypothesis /figks a basi
for reasoning

U)

UND31- Failing to understand / picture

UND32- Knowing not

UND33- Judging unsatisfactory / false - Doubting

UND34- Disapproving

AO04- Emoting

E1 APPRAISING

APP11- Being alarmed/IBecoming aware of (discrepancy
irregularity in the situation)

2

E2
EXPERIENCING

EXP11- Feeling / Experiencing (an affect

E3 COPING

COPO01- Urging (an immediate reactioNgeding / Feeling a
pressing need (to act)

COP11- Tending to Avoid (Obj = Situation) = detdistance,
discard, ...

COP12- Tending to Accept (Obj = Situation) = sitbmaait for,
be patient, hope, ruminate, ...

COP14- Tending to Vent (Obj = Situation) = vemtagions, talk
about events

DIS11- Seeing in slow motion (things / othersiéself) /
Slowing (time, sound) / suspending reality

DIS12- Narrowing or reshaping (space)

DIS13- Hyperfocusing (attention on a detail)

DIS14- Detaching oneself from reality / Deredalis(the WOA
or experience) / becoming spectator of one's owinrac

|A05- Deciding

| DECIDING

DEC11- Deciding / Choosingélecting (a plan / option)

DEC22- Resolving finally (after some hesitatitm)go for (a
COA)

|A06- Acting

| PERFORMING

PRF11- Performing / DoinBxecuting

PRF13- Being / Standing in the world

Table 27 Taxonomy of Cognitive Acts (CogActs)

13.3.2.Cognitive objects (CogObj) : families, types, syipds, and definitions

The sub-types, types and families of CogObijs are :

Family

CogObj

CogODbjST (sub-type

00- LTM objects

ENCYCLOPAEDIA | RUL12- Moral Rule

RUL13- Procedure / Regulation - Practical method
SEM11- Stereotype
SEM12- Theoretical Knowledge ; Mental Schema gila
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/ Association

PERSONALITY PAT11- Attitude (I-World Relating Reiagss: Avoidance
02- Attention Objects ATTENTIONAL STM11- Data maintained in Short-term memory
OBJECTS
03- Affective objects Al SHOCK/ SAL11- Salience / Shock (discrepancy / irregulakity
SALIENCE novelty / ...)
A2 AFFECTS AFF11- Affect: Emotion (Brief reactiopositive or
negative)

AFF12- Affect: Attraction / Affect (Momentary féeg /
tendency)

AFF21- Affect: Stress (Momentary crushing feelofg
under-capability)

AFF31- Affect: Fright / Stupor (Brief and irresble
sentiment of imminent self-destruction and powehess,
beyond fear)

|04- Cognitive objects

| REFLECTIONS

REF11- Inapprageness of an action

REF12- Things | will never do

05- Situational objects

SITUATION - COE
COA

/SIT11- PICTURE: Mental Picture as pattern, concalptu
representation or mathematical explanation

SIT12- PICTURE: Mental Story as representation of
dynamic historic development

SIT13- EXPLANATION: Why the situation is whatwtas
/ The facts

SIT14- RETROSPECTION: What could have happene
(how the situation could have evolved)

SIT15- PROSPECTIVE: What could happen (how the
situation might evolve)

SIT21- RISK: Inadequacy / Discrepancy (expecteif
reality, facts // information...)

SIT23- RISK: Severity of the situation (Natur&tent or
number of threat / victims / risk, ...)

SIT24- RISK: Main / Most imminent danger / risk /
incident

SIT25- RISK: Anticipable subsequent incidentisks

SIT26- RISK: Risks inexistant / under control

SIT33- PROGRESS: Gap to goals / motivations -
Difficulties ahead

SIT35- PROGRESS: End of the mission reached siblis
or step over

SIT36- PROGRESS: Failure of the action / mission

SIT41- CONDUCT: Adequacy of COA / COE

SIT42- CONDUCT: Inadequacy of COA / COE

step of COA

SIT44- CONDUCT: Time to act is appropriate

SIT46- CONDUCT: Potential / Likely way out of trble /
to get results

SIT51- CERTAINTY: Reality of the situation

SIT61- FACTS: Facts / Figures

06- Action Regulator |ABILITIES ABI21- Powerlessness
objects
ACTION PLAN OPT11- Options for action : Plan / Bedlure - Steps to
take
OPT13- Role Allocation for action
OPT14- Route / Itinerary for action
CONFIDENCE CFD32- Low level of Trust (in someont@d words)
LATITUDE — MAR11- Safety margin
MARGINS

MAR12- Space margin

MAR22- Resource on hand / Competent people a&ail3

MAR51- Absence of margin / Difficulty

[STIMULATIONS

SIT43- CONDUCT: Decisions made to conduct thet nex

COL11- Collective intention
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DUT11- DUTY: What has to be done / The task to
complete

INT11- INTENTION: Goal / Expected or sought efféc
Mission

MOT12- MOTIVE: Perspective (WOA's / Mental Stay'
end / expected development)

MOT15- MOTIVE: Justification (why in fine | choedo
do sthg)

07- WOA Experience
objects

OBJECTS

OBJO01- FEATURES - Young / Old - Tall / simal

OBJO01- OBJECT - One object in particular amongess

OBJ02- POSITION - Standing / Being gathered
(somewhere)

0OBJ02- STANCE - Lying down / Sitting, Open / Gids

OBJ02- STATE - Physical State

OBJ03- TRAJECTORY - Where they are heading for
Which path they take

OBJ10- ACTION - Joining / Going to attend to ¢sth
someone) / Intervening

OBJ11- ACTION - Approaching / Getting close tplace

OBJ18- ACTION - Being about to leave

|OTHERS / ANIMALS

OTHO1- FEATURES - Young / Old - Tall / small

OTHO1- IDENTITY - Name or details / Who that is

OTHO1- SOMEONE - Someone / An animal in particu
among several

OTHO2- DETAIL - Eyes / ...

OTHO2- POSITION - Standing / Being gathered
(somewhere)

OTHO02- PRESENCE - Being absent somewhere

OTHO02- PRESENCE - Being there / somewhere

OTHO02- STANCE - Lying down / Sitting / Standing.u.

OTHO02- STATE - Physical or emotional State

OTHO3- DIFFICULTIES - What it will take to achiev
their goals

OTHO03- METHOD - How they do / will do their job

OTHO03- MISSION - What they are here for / Whagyth
have to do

OTHO3- TRAIL - Traces of past actions

OTHO03- TRAJECTORY - Where they are heading for
Which path they take

OTHO04- GEAR - Equipment / Clothing

OTHO4- LATITUDE - Margin of manoeuvre

OTHO4- SAFETY - Exposure to a threat / Potential
damage

OTHO5- FATE - Accident / Story of what happenedtie
person / group

OTH10- ACTION - Joining / Going to attend to (@th
someone) / Intervening

OTH11- ACTION - Approaching / Getting close tplace

OTH12- ACTION - Arriving / Rejoining / Returning

OTH13- ACTION - Leaving / Coming out

OTH14- ACTION - Moving / Walking / Running /
Driving

OTH15- ACTION - Moving away / Distancing / Rungin
away

OTHL17- ACTION - Boarding / Being carried away /
transported / taken on board

OTH30- ACTION - Holding / Wearing / Carrying sthg

OTH31- ACTION - Realising / Executing / Doing gth

OTH32- ACTION - Changing direction / Switchingwrse

of action
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OTH33- ACTION - Failing / Missing / Wasting an
opportunity

OTH35- ACTION - Interacting / Cooperating /
Teamworking

OTH36- ACTION - Pausing / Freezing / Interruptihg
holding up / stopping / staying

OTH38- ACTION - Waiting / getting in waiting / Dy
nothing / linger

OTH39- ACTION - Restarting / Starting / Contingin

OTHA40- ACTION - Searching / Looking for (sthg) /
Seeking / Watching

OTH43- ACTION - Being intrusive / nosy / curious

OTH44- ACTION - Ignoring / Not bothering / Not yiag
attention to sthg

OTH52- ACTION - Taking a defensive stance / Tgyto
prevent

OTH53- ACTION - Being affected / wounded

OTH54- ACTION - Resisting / Protecting oneself /
Seeking refuge

OTH55- ACTION - Recovering

OTH57- ACTION - Dying

OTH58- ACTION - Being captured

OTH61- ACTION - Threatening / Pausing a threat

OTH62- ACTION - Knocking down / Putting down /
Catching

OTH63- ACTION - Preparing to attack

OTH64- ACTION - Attacking / Destroying / Killing

OTH65- ACTION - Fighting / Firing

OTH67- ACTION - Protecting / Helping (others)

OTH68- ACTION - Keeping under control

OTH69- ACTION - Suffering

OTH70- ACTION - Utterance : Keeping silent / Sayi
nothing / Mute

OTH72- ACTION - Utterance : Question

OTH73- ACTION - Utterance : Conversation (Infortina
+ Question)

OTH74- ACTION - Utterance : Answer

OTH75- ACTION - Utterance : Information / Opinién
Reporting - Message

OTH76- ACTION - Utterance : Injunction / Order

OTH77- ACTION - Utterance : Emotional expression
Yelling / Screaming

OTH78- ACTION - Utterance : Emotional expression
Shouting - Insulting

OTH79- ACTION - Utterance : Emotional expression
Emotion - Sentiment of defeat - Negative / deprésse
feelings

OTH88- BEHAV - Fury, anger, shouting with anger

OTH96- BEHAV - Calm

[SETTINGS

SET12- Zoning / Structuration of spa@ohfiguration

SET13- General Physical State

SET14- Noise / Sounds

SET21- Populating People and numbers / features

SET22- Populating Objects and numbers / features

SET32- Ambient Dangers - Incidents - Risks

TIME

TIM21- Subjective Time: Length

08- Actions taken

SELF

SLF02- POSITION - Standing / Being gathered
(somewhere)

SLF03- MISSION - What the subject is here for hahe
has to do

SLF03- TRAJECTORY - Where the subject is headdng

/ Which path he takes
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SLFO05- FATE - Accident / Story of what happenedhe
subject

SLFO5- PAIN - Feeling of pain / being hurt / gredt
wounded

SLF10- ACTION - Joining / Going to attend to @th
someone) / Intervening

SLF12- ACTION - Arriving / Rejoining / Returning

SLF14- ACTION - Moving / Walking / Running / Diiig

SLF16- ACTION - Following

SLF17- ACTION - Boarding / Being carried away /
transported / taken on board

SLF32- ACTION - Changing direction / course ofiac

SLF38- ACTION - Waiting / getting in waiting hger

SLF40- ACTION - Searching / Looking for (sthg) /
Seeking / Watching

SLF45- ACTION - Checking / Verifying de visu

SLF68- ACTION - Keeping under control

SLF71- ACTION - Utterance : Interruption

SLF72- ACTION - Utterance : Question

SLF73- ACTION - Utterance : Conversation (Infotioa
+ Question)

SLF74- ACTION - Utterance : Answer

SLF75- ACTION - Utterance : Information / Opinién
Reporting - Message

SLF76- ACTION - Utterance : Injunction / Order

SLF79- ACTION - Utterance : Emotional expression
Emotion - Sentiment of defeat - Negative / deprgsse
feelings

Table 28 Taxonomy of Cognitive Objects (CogObj

13.3.3.Cognitive Operations (CogOp), or {CogAct ; CogOpgirs

A total of 460 cognitive operations (CogOp) haverbelicited in the study of Lieutenant

A’s case. Cognitive Operations are unseparable febgCogObj} pairs. The types of

CogOps elicited in Lieutenant A’s case were formaethe following CogActs and

CogObjs :

CogAct CogObj
ATTENDING ATTENTIONAL OBJECTS
LATITUDE - MARGINS
OTHERS / ANIMALS
SELF
DECIDING ACTION PLAN
E1 APPRAISING Al SHOCK / SALIENCE
E2 EXPERIENCING A2 AFFECTS
E3 COPING ABILITIES
ACTION PLAN
OBJECTS
OTHERS / ANIMALS
SELF
SETTINGS
|[ELABORATING ACTION PLAN
STIMULATIONS
[LEARNING ENCYCLOPAEDIA
PERSONALITY
|[ORIENTING OTHERS / ANIMALS
SELF
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SITUATION - COE / COA

STIMULATIONS

|PERCEIVING OBJECTS

OTHERS / ANIMALS

SELF

SETTINGS
PERFORMING SELF
PRO/PARA-TENDING | SITUATION - COE / COA
REFLECTING ACTION PLAN

ATTENTIONAL OBJECTS

LATITUDE - MARGINS

OTHERS / ANIMALS

REFLECTIONS

SETTINGS

SITUATION - COE / COA

|REMEMBERING

ENCYCLOPAEDIA

OBJECTS

|STM KEEPING

OBJECTS

OTHERS / ANIMALS

SETTINGS

SITUATION - COE / COA

STIMULATIONS

[UNDERSTANDING

CONFIDENCE

Table 29 Taxonomy of Cognitive Operations (CogOpst the type level

ANNEX 17 presents the more precise subtype-levghitive operations found in

Lieutenant A’s case.

ENCYCLOPAEDIA

LATITUDE - MARGINS

OTHERS / ANIMALS

SITUATION - COE / COA

STIMULATIONS

TIME

13.3.4.When did we assume the existence of CogOps ?

Beside what precedes, of the 460 CogOps we elicited

e 319 CogOps involve CogActs with £ERTAIN status : the semantic analysis of
Speech Clauses has suggested the occurrence glGp®eyond reasonable dotibt

* 141 CogOps involve CogActs with aASSUMED status : the semantic analysis of
Speech Clauses suggested either an “implied” nanraf one or several CogAéts or
we found a “gap” in the narration of the subjectgnitive experience. Then, a
deliberate choice was made to “assume” the occcerehCogActs, and therefore of

the corresponding CogOps.

The number ohssumedCogActs (and therefore CogOps) amounts to 30,668teaotal

number of 460 CogOps. Assumed CogActs are :
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Contribution to the total ¢ CogActs % of CogActs | NB of CogActs| Out of NB of

of assumed CogActs assumed assumed |CogOps performe
17,02%9UNDERSTANDING 37,50% 24 64
14,89%E1 APPRAISING 100,00% 21 21
11,35%PERCEIVING 10,46% 16 153
11,35%E2 EXPERIENCING 72,73% 16 22
8,51%E3 COPING 42,86% 12 28
7,09%PERFORMING 18,87% 10 53
5,67%REMEMBERING 57,14% {] 14
4,96%REFLECTING 25,00% 7 28
4,96%DECIDING 24,14% T 29
4,26%ATTENDING 60,00% 6 10
3,55%STM KEEPING 41,67% 5 12
2,13%0ORIENTING 17,65% B 17,
2,13%LEARNING 75,00% 3 4
1,42%ELABORATING 50,00% 2 4

0,720 KO0 ARA 100,00% 1
30,65% 141 460

Table 30 Percentage and distribution of assumed Cégts

A significant part of emotion-related CogActsL (APPRAISING E2 EXPERIENCINGE3
COPING) were assumed (42,86% up to 100%), out of negessithe example below

shows.

An example of assumed affect-related CogActs isidesl here with the cognigraph of

Present Moment #05 :

0i- 03- 04- 0&- DB- DF- B- - 10-

O5-Atendingta 21 -

- 1z- 13-

the victime and | ELF WE OTHE DBJE SETTI S0CI TME | COG ENCY REFL SImu Al A2

RS/ [TES NGBS AL MITh CLOP ECTI

leawing A b AT E AEDI OME
AL% ENCE PROC &
E55
SERD- FalkgD A Percerving
pere Lk
AT Bem g 8y AHending
acibely FEeanh g
LEE al =
FEsem A Percerving
A "PD Rememberine
et i s i 0 $TIL — I
[ ER T
UNDD1- Realk hg
ki DecomE
04032 E‘ g s
ATTH-EBcmihg Atterclin
G TTEETHT S|
PERH-Surhg vt AN Percerving

b b 0T == O
[,
UMDDZE-Juage gt
Dt miba S CondDeilig
[ERH:

AR tI-dahyg
atam ed by
05078
EXA LW Feelng ¢
Expe e 1clug gan
[EFIL
COF1I-Tendhg b
auai b = Sihath
05411
UNDIT- Fedk hg
rHhincE DEcomns

- Coping

ATID SHOC AFFE
H- K& LTS

COE SALIE
fCO0A NCE

% Understanding
de Appruising

— ¥ [ Tnderstanding

¥% Experiencing

. Understanding

Figure 21 An example of a cognigraph and the choide assume emotion-related CogOps (PM # 5)
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In this example the assumptions we made (CogAdtalin) can be better understood if

we consider only “CERTAIN” CogActs in the cognitit@jectory (plain icons linked by

arrows) :
CogOp
CogOp : > . Speech Clause :
# (i t)c/:%eg(—)éfo}?Ach ’ and translation to English [l fpliEER el
ST,
05-022|PER11- Seeing (---not in slow |y'avait plus que euh- les he saw her scull made naked

motion => or select Dissociate / §
in slow motion---) / read - OTHOZ
STATE - Physical or emaotional
State

ch'veux de- derriére, y'avait
plus qu'les ch'veux derriére,
donc scalpée complétement,
que- que- on voyait I'crane

"she had only hair left on the
back of her head, that is she
was completely scalped, one
could see her skull

by scalping

05-023

STM31- Remembering (STM dat
- OBJO1- OBJECT - One object i
particular among several

a@uand j'suis arrivé, j'ai vu, j'ai
repercu sur une p'tite table (ng
sur une terrasse, y'avait une
terrasse euh- devant I'pavillo
sur une table euh y avait euh
des ch'veux

+

parc'que quand j'suis arrivé

“when | was on the garden
terrace about to enter the
lounge there was hair on a
small tablé

When he sees the woman ha
sheen scalped :

- he remembers the hairs on
[terrace table

n

05-024

UNDO1- Realising (things becom@uand j'suis arrivé, j'ai vu, j'ai

suddenly clear) - SIT12-
PICTURE: Mental Story as
representation of dynamic histori
development

apercu sur une p'tite table (ng
sur une terrasse, y'avait une
gerrasse euh- devant I'pavillo
sur une table euh y avait euh
des ch'veux

+

parc'que quand j'suis arrivé

“when | was on the garden
terrace about to enter the
lounge there was hair on a
small tablé

he understands / gets a clear
spicture of what must have
happened, of the story

=]

05-026

PER11- Seeing (---not in slow
motion => or select Dissociate / §
in slow motion---) / read - OTHOZ2
STATE - Physical or emaotional
State

et donc euh- coupée euh-, et
puis mordue un peu partout

“and also she is cut- hmmm-
and bitten all over

"et puis" "and also" : after
being overwhelmed by the
sight of the victim's face / heg
he notices the other wounds,
bites everywhere

d

05-030

COP11- Tending to Avoid (Obj =
Situation) = deter, distance,
discard, ... - OTHO2- STATE -
Physical or emotional State

euh les esprits, on reste pas
tout I'temps euh la vue sur el
- sur cette jeune femme, |3,
mais euh--

“hmm my spirit, | don’t keep
watching hmme-- this young
woman all the time, there, bu

- his coping mode is of an
hescape" style / distract hims
- he alternates focus of
attention (once the dogs, onc
the victims) as a consequenc

hhmm—=

A

@ O
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05-031|UNDO1- Realising (things becomeée plus grave, c'était surtout sa he realises that the daughte
suddenly clear) - SIT24- RISK: |sa fille more shocked than the mothe
Main / Most imminent danger / rig
/ incident “the worst case, it was her her
daughtet

=

Table 31 "CERTAIN" CogOps in Present Moment # 5

Without any assumption, Lieutenant A’'s “CERTAIN"gmative trajectory lacksc¢ognitive
consistencyand makes one wonder how the subject’s cognftoxe can spark a given
“CERTAIN” CogOp without the meaning-creating medatof the ASSUMED CogOps.
For instance between CogOps 05-026 and 05-030 :

* In 05-026 Lieutenant A sees that the woman has biggam and cut all over her body

on top of being scalped.

* 05-030 shows a coping reaction of avoidantel¢h’'t keep watching without the
“cognitive build up suggested by the “high-level model of the stres2aappraisab>
coping—> response process” presented in chapter 2. Thighmaticates that a coping
reaction is associated with a stress / emotioraati@n, itself following a negative

appraisal of a stressor.

« Though Lieutenant A did not make any utterance estjjgg the performance of the
“missing” CogOps, it is deemed acceptable to asshera (05-027 to 05-029).

Assumptions were also made for REMEMBERING CogAbtsed on the knowledge

gained from my field study.

Assumptions about ATTENDING CogActs were basedhen‘logic” of the story. For
instance at CogOp 05-021, when Lieutenant A sagsuldn’'t see muchwe can assume a
“ ATT21- Scanning actively / Searching (for cuepectations)” CogAct sub-type that
itself falls under ATTENDING.

STM KEEPING CogActs are assumed in 41,67% of cases) CogOp 05-043 for
instance when Lt A sayshfecause that was the only thing | had not yet st means

that at this point he remembers his duty (attentbrnifpe dogs).

The case of “PRO/PARA-TENDING” CogActs (100% assdiris different on all

accounts :
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01-Waitingto™ 01- '02- |03- |04- |05- ' 06- 'O7- '08- |00- ' 10- [11- [ 12- (13- 14- (15- [16- | 17- /18- [ 19- | 20- | 21-
see SELF WE OTHE OBJE SETTI SOCI TIME COG ENCY REFL SITUA A1 A2 A3 STIM PERS CONF ABIU LATIT ACTI ATTE
RS/ CTS NGS AL NITIV CLOP ECT TION SHOC AFFE COPI ULATI ONAL IDEN TIES UDE- ON NTIO

ANIM AMBI E AEDI ONS K/ CTS NG ONS ITY CE PLAN NAL

ALS ENCE PROC A COE SAUE MOD MAR OBRJE

ESS fCOA NCE E GINS CTs

e1401
PERI2-Hearhg J
kanhg some tihg

01402

PERI2-Heathg /
Ban i aomen hq

014003
P ER12- He athg / A
Banhg somenhqg

01404
PERI2-Hearhg /

P> P>

®

UND 12- Re o
Nakhagm
b1a06
ANA 13- Evanahg
Sansorasmann /
014907
MEMII-Passhe
Recal: wmemberhq /
01408
PRO1I- NG
h /

"

©

ANALD-CONENE TG /
SMdyhg fexamhhg

bid1e
WEI-We i g
P & Cos o1
1911
WEN1-Check hg
conskeaoy [Seek g

Figure 22 An ASSUMED anticipation CogOp in PresenMoment # 1 (CogOp # 01-008)

* Only one such CogAct could be discerned (or rattferred) in Lieutenant A’s
narrative, in PM # 1 (CogOp # 01-008).

* The assumed CogAct is likely as it refers to thesihasic reasoning Lieutenant A
should make in similar circumstances : thinkinguwat else might happen in

following minutes :

CogOp
CogOp e ) Speech Clause .
# (B e = {QogAch ! and translation to English IS S e
CogObjsr})
01-008|PRO11- intuiting / anticipating /  |pour l'instant--- mordu par urhe knows from experience

foreseeing / seeing as imminent /
expecting - SIT15- PROSPECTIV

What could happen (how the

chien c'est pas--- y'a p't'étre
'autres choses plus graves

more important cases may
appear : there may be more
serious stuff

situation might evolve) "for now... bitten by a dog,
that's not... maybe there's
something more serious to

come up

Table 32 An ASSUMED anticipation CogOp in Present Mment # 1

As the picture shown in the example above alsacatds, a “MEM11- Passive Recall:
remembering / evoking REMEMBERING CogAct is assumed at CogOp # 01-007. |

refers to the very likely remembrance of applicakelgulations :
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CogOp

CogOp
# | (sub-type = {CogActr ; CogObjst})

Speech Clause

and translation to English

Interpretation

01-007

MEM11- Passive Recall: rememberi
/ evoking - RUL13- Procedure /
Regulation - Practical method

up

nopur l'instant--- mordu par un
chien c'est pas--- y'a p't'étre
d'autres choses plus graves

"for now... bitten by a dog,
that's not... maybe there's
something more serious to come

he knows he is not supposed f
intervene unless serious case

Table 33 An ASSUMED remembrance CogOp in PM # 1 (GOp # 01-007)

13.4. Cognigraph

13.4.1.The descriptive process model of Lieutenant A’s gibiye experience

Examples of PM-level cognigraphs have already lgdesn. The cognigraph is the

descriptiveprocess modedf Lieutenant A’s cognitive experience during imtervention,

i.e. the sequence of CogOps performed by the suldyect60 CogOps were identified in

Lieutenant A’s narrative, a complete cognigraph Mdoe too long to be presented in the

pages of this report. Therefore, it is presentecdémh Present Moment in ANNEX %43

13.4.2.Ambiguities in the detailed chronology of CogOps

The narrative does not always provide clues allmiekact sequence of CogOps

Lieutenant A performed as in the following example

Cl
Experience Sﬁﬁﬁm CogOp Speech clause CogAct CogObj CogActST CogObjST
Phase
05 - assise en arriére, la téte PER11- Seeing (1
g?s-coverin fc\:ttehr:edmg en arriére Others / ;Qgttig:\s—lgvgr OTHO2- STANCE -
the victims:q victims 05-006 Perceiving animals select D_issociate Lying down / Sitting
fate and "seated head bent see in slow / Standing up...
leaving backwards” motion---) / read
05 - . PER11- Seeing (4
05 - Attending ;Jenneq:rjqeemme, une jeune -not in slow OTHO1-
Discovering |to the 05-007 Perceivin Others / motion => or FEATURES -
the victims' |victims N 9 animals select Dissociate JYoung / Old - Tall /
fate and awoman, a young see in slow small
. woman" .
leaving motion---) / read
Elle {the mother}, elle ) !
05 - zftending parle, elle {the :ngl:ilr?g riearing
Discovering [to the daughter} elle gémit . Others / (something from [OTH69- ACTION -
the victims' |victims 05-008 Perceiving animals someone Suffering
fate and "she (the mother), she feedbackyfrom
leavin speaks, the other (the COA/ COE)
g daughter) she yells
05 - Et, et une aut' femme PER11- Seeing ("OTH01—
05 - Attending également- par terre- -not in slow SOMEONE -
Discovering |to the - Others / motion => or
the victims' |victims 05-009 "and, and another perceiving animals select Dissociate So_meor_we/An
: animal in particular
fate and woman also- on the see in slow amona several
leaving floor-" motion---) / read 9
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Cl

Experience SﬁﬁﬁCh CogOp Speech clause CogAct CogObj CogActST CogObjST
Phase
qui euh--- qui n'était
pas- qui n'avait pas
grand chose, enfin pas
grand chose, qui avai
05 - été, qui était choquée PER11- Seeing ({
05 - ~ |Attending quoi. Elle faisait un -not in s_low OTHO2- STATE -
Discovering |to the malaise, stressée euhr - Others / motion => or :
O R 05-010 Perceiving : . . Physical or
the victims' |victims animals select Dissociate ional State
fate and "who hhmm- who was see in slow emotiona
leaving not- who was not motion---) / read

seriously hurt, well no
seriously, she was
shocked, she had a
faint, stress"

Table 34 A series of PERCEIVING CogActs difficult b sequence

There is no evidence that perceptions occurredarchosen sequence (05-006 to 05-010)

and another ordering choice could have been matdenWieutenant A validated the

reordered sequence at the end of 2007, he didatioerany discrepancy with his actual

experience. But this may mean he did not noticgidbnot deem important such details

during his validation.

13.5. 460 cognitive operations

13.5.1.Detailed view (460 CogOps, with matching origingleech clauses)

ANNEX 12 presents the full sequence of CogOps withcorresponding speech clauses

(in French and English) from which they were draduning semantic parsing. The

following table presents only, as an example, itst three CogOps and their composition

in termes of pairs of {CogAct ; CogObj} and of matetailed pairs of {CogACtST ;

CogObjST} :
Speech Unit
| Story FlEEE | Clepfop Speech Cla_use g CogAct CogO0bj CogActST CogObjST
Moment # Translation
segment
01 - Doubts |00 - 00-001 | Ben, j'étais, j'étais au performing | self PRF13- Being / | SLF02- POSITION
and economy Before it standard, au standard de |a Standing in the |- Standing / Being
started caserne world gathered
(somewhere)
"Well, | was at the station's
switchboard"
01 - Doubts |01 - 01-001 | la, eteuhyaunle perceiving | others/ PER12- Hearing {OTH75- ACTION -
and economyWaiting to stationnaire qui me dit que animals learning Utterance :
see... euh... " mon lieutenant, yja (something from |Information /
le VSAV de <OTHER someone, Opinion / Reporting
FIRE STATION> qui est feedback from |- Message
parti euh pour une person COA/ COE)
mordue par un ch...
mordue par un rottweiler.
"then and hhmm the call
taker tells me : Lieutenant
the <other station's> VSAV
has gone for a person bitten

by a rottweiler dog"

202



Speech Unit
| Story
segment

Present
Moment

CogOp
#

Speech Clause and
Translation

CogAct

CogO0bj

CogAcCtST

CogObjST

01 - Doubts
and economy

01-
Waiting to
see...

01-002

la, et euh y'a un le
stationnaire qui me dit qu
euh... " mon lieutenant, |
le VSAV de <OTHER
FIRE STATION> qui est
parti euh pour une person

perceiving

h

[

others /
animals

PER12- Hearing
learning
(something from
someone,
feedback from
COA / COE)

OTHO5- FATE -

Accident / Story of
what happened to
the person / group

mordue par un ch...
mordue par un rottweiler.

"then and hhmm the call

taker tells me : Lieutenant
the <other station's> VSA
has gone for a person bitten
by a rottweiler dog"

<

Table 35 First three CogOps in Lieutenant A's caseyith speech clauses

CogOps are assigned a sequential number like 01-0D2epresents the Present Moment
in which the CogOp is found, and 002 is the seqakntimber of the CogOp within this
PM.

13.5.2.A simplified view : 460 Decision Making Steps

In order to facilitate the reading and elaboratbthe global decision network of
Lieutenant A’s experience, a more abstract DM 3tap substituted to every CogOp.

ANNEX 12 presents the corresponding sequence oDM(Gteps.

13.6. Decision networks : the shape of Lieutenant A’s cartive trajectories

This section presents decision networks calcultethe global episode (CogOp and DM

Step based versions) and intermediate Cl Experiehese (CogOp-based version) levels.

Decision networks represent the phenotypic sucoedisiks between CogOps. The width

of the arrows reflects the found frequency of egigien phenotypic link.

First, we present the global CogOp-based decisatwark, and next the same global
decision network is presented, but DM Step-based.

The comparison shows how DM Steps simplify the iregadf the model. On another hand,
it shows how abstraction diminishes the semantitesd of each operation present in the

model.
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This is why decision networks for the intermedi@é Experience Phase) and detailed
(Present Moment) levels remain CogOp-based, inrdodeonvey to the reader richer

details of Lieutenant A’s cognitive activity.

Frequencies were computed from the CogOp dataysbelphenomenographic database.

The following decision networks are as good andbleskby other researchers as data

collection and processing were performed to afsatisry standard of rigour.

The calculated frequencies are presented systathatidter each graph.

Graphs do not show all found phenotypic links &ytare too numerous and would have
made graphs illegible. Therefore, only the linkshva frequency of 9% and above, or

those of particular interest are represented.
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13.6.1.Global level :

PERCEIVING
OBJECTS

PERCEIVING
OTHERS / ANIMALS

/‘\2222/ 3889/

\/

/ ATTENDING
35.71 % OTHERS / ANIMALS

PERFORMING
SELF 20% ™

™~
STT%\ - 45,38%

Figures above 9%
OR Significant Nb of items

/60;&
i STM KEEPING -
7,69% OTHERS / ANIMALS
20/
—/
P> ’
\,, REMEMBERING /
ENCYCLOPAEDIA
\ |
33,33% \ LEARNING 33.33%
ENCYCLOPAEDIA 3333%

=
ST
\\ i REFLECTING 6
— A OTHERS / ANIMALS
*\\ A g
N\ ~

¥
REFLECTING

\ o

ORIENTING
OTHERS / ANIMALS

/ -
7 — -

/15.38% T

23.08% /)/,, ——

DECIDING
ACTION PLAN

. 66.67%
227%
/ 2590\
%
SITUATION - COE / COA

N

- 833% \ y

. / 8.33% — N /
- -

<\ 42.86%

pla20y 12

CogOp-based global decision network

. UNDERSTANDING . 20%
. LATITUDE - MARGINS \‘ T
0% x\ N

\
UNDERSTANDING \ AN

OTHERS / ANIMALS (| N\
18.18% 3

27.27%/
v 36,36%

UNDERSTANDING
SITUATION - COE /COA

B
N /20%
N

E1APPRAISING
A1 SHOCK / SALIENCE

) -

_25%
N

E2 EXPERIENCING
A2 AFFECTS

E3 COPING
ACTION PLAN

OR Highest figure

Figure 23 CogOp-based global decision network

Data :

GENOTYPIC COGOP FREQ OF PHENOTYPIC FOLLOWED BY PHENOTYPIC COGOP

{COGACT — COGOBJ} COGOP > {COGACT — COGOBJ}
ATTENDING - ATTENTIONAL OBJECTS 100,00% REFLECTINGSITUATION - COE / COA
ATTENDING - LATITUDE - MARGINS 100,00% PERCEIVING ©THERS / ANIMALS
ATTENDING - OTHERS / ANIMALS 85,71% PERCEIVING - HERS / ANIMALS
ATTENDING - OTHERS / ANIMALS 14,29% REFLECTING - AERS / ANIMALS
ATTENDING - SELF 100,00% UNDERSTANDING - TIME
DECIDING - ACTION PLAN 100,00% PERFORMING - SELF
E1 APPRAISING - A1 SHOCK / SALIENCE 100,00% E2 EXRIEENCING - A2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 59,09% E3 COPING - AON PLAN
E2 EXPERIENCING - A2 AFFECTS 13,64% E3 COPING - (AR / ANIMALS
E2 EXPERIENCING - A2 AFFECTS 9,09% E3 COPING - SENGS
E2 EXPERIENCING - A2 AFFECTS 4,55% ATTENDING - OTRES / ANIMALS
E2 EXPERIENCING - A2 AFFECTS 4,55% E2 EXPERIENCIN@2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 4,55% E3 COPING - ABILES
E2 EXPERIENCING - A2 AFFECTS 4,55% E3 COPING - SELF
E3 COPING - ABILITIES 100,00% PERCEIVING - OTHER®&NIMALS
E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF
E3 COPING - OBJECTS 100,00% E3 COPING - OTHERS IMALS
E3 COPING - OTHERS / ANIMALS 28,57% E3 COPING - OERS / ANIMALS
E3 COPING - OTHERS / ANIMALS 28,57% PERCEIVING - BERS / ANIMALS
E3 COPING - OTHERS / ANIMALS 14,29% ATTENDING - LATUDE - MARGINS
E3 COPING - OTHERS / ANIMALS 14,29% E3 COPING - SEL
E3 COPING - OTHERS / ANIMALS 14,29% UNDERSTANDINGSITUATION - COE / COA
E3 COPING - SELF 33,33% E3 COPING - OBJECTS
E3 COPING - SELF 33,33% PERCEIVING - SELF
E3 COPING - SELF 33,33% PERFORMING - SELF
E3 COPING - SETTINGS 50,00% E3 COPING - OTHERS /MNLS
E3 COPING - SETTINGS 50,00% PERFORMING - SELF
ELABORATING - ACTION PLAN 100,00% DECIDING - ACTIONPLAN
ELABORATING - STIMULATIONS 100,00% DECIDING - ACTI®I PLAN
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GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

{COGACT — COGOBJ} COGOP > {COGACT — COGOBJ}
LEARNING - ENCYCLOPAEDIA 33,33% E1 APPRAISING - A3HOCK / SALIENCE
LEARNING - ENCYCLOPAEDIA 33,33% PERCEIVING - OTHERSANIMALS
LEARNING - ENCYCLOPAEDIA 33,33% REMEMBERING - ENCYIOPAEDIA
LEARNING - PERSONALITY 100,00% PERCEIVING - OTHER®ANIMALS
ORIENTING - OTHERS / ANIMALS 42,86% DECIDING - ACON PLAN
ORIENTING - OTHERS / ANIMALS 14,29% ATTENDING - OTERS / ANIMALS
ORIENTING - OTHERS / ANIMALS 14,29% ORIENTING - OTERS / ANIMALS
ORIENTING - OTHERS / ANIMALS 14,29% PERCEIVING - SEINGS
ORIENTING - OTHERS / ANIMALS 14,29% REFLECTING - LATUDE - MARGINS
ORIENTING - SELF 33,33% DECIDING - ACTION PLAN
ORIENTING - SELF 33,33% ELABORATING - ACTION PLAN
ORIENTING - SELF 33,33% STM KEEPING - STIMULATIONS
ORIENTING - SITUATION - COE / COA 75,00% DECIDINGACTION PLAN
ORIENTING - SITUATION - COE / COA 25,00% PERCEIVINGOTHERS / ANIMALS
ORIENTING - STIMULATIONS 33,33% ORIENTING - OTHERSANIMALS
ORIENTING - STIMULATIONS 33,33% ORIENTING - SITUADN - COE / COA
ORIENTING - STIMULATIONS 33,33% PERCEIVING - OTHERSANIMALS
PERCEIVING - OBJECTS 44,44% PERCEIVING - OTHERSMIMALS
PERCEIVING - OBJECTS 22,22% UNDERSTANDING - SITUAON - COE / COA
PERCEIVING - OBJECTS 11,11% PERCEIVING - SETTINGS
PERCEIVING - OBJECTS 11,11% STM KEEPING - OBJECTS
PERCEIVING - OBJECTS 11,11% UNDERSTANDING - OTHERSNIMALS
PERCEIVING - OTHERS / ANIMALS 51,20% PERCEIVING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 15,20% UNDERSTANDINGSITUATION - COE / COA
PERCEIVING - OTHERS / ANIMALS 5,60% UNDERSTANDINGGTHERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 3,20% PERCEIVING - GBCTS
PERCEIVING - OTHERS / ANIMALS 3,20% PERCEIVING - SEINGS
PERCEIVING - OTHERS / ANIMALS 3,20% REFLECTING - ®IERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 2,40% ATTENDING - OTERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 2,40% REFLECTING - BUATION - COE / COA
PERCEIVING - OTHERS / ANIMALS 2,40% STM KEEPING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 1,60% DECIDING - ACON PLAN
PERCEIVING - OTHERS / ANIMALS 1,60% ORIENTING - OTERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 1,60% UNDERSTANDINGLATITUDE - MARGINS
PERCEIVING - OTHERS / ANIMALS 0,80% REFLECTING - AENTIONAL OBJECTS
PERCEIVING - OTHERS / ANIMALS 0,80% REFLECTING - IATUDE - MARGINS
PERCEIVING - OTHERS / ANIMALS 0,80% REFLECTING - FEECTIONS
PERCEIVING - OTHERS / ANIMALS 0,80% REMEMBERING -NCYCLOPAEDIA
PERCEIVING - OTHERS / ANIMALS 0,80% REMEMBERING -EJECTS
PERCEIVING - OTHERS / ANIMALS 0,80% STM KEEPING -BJECTS
PERCEIVING - OTHERS / ANIMALS 0,80% UNDERSTANDINGGONFIDENCE
PERCEIVING - OTHERS / ANIMALS 0,80% UNDERSTANDINGENCYCLOPAEDIA
PERCEIVING - SELF 100,00% E3 COPING - SELF
PERCEIVING - SETTINGS 38,89% PERCEIVING - OTHERBNIMALS
PERCEIVING - SETTINGS 22,22% PERCEIVING - SETTINGS
PERCEIVING - SETTINGS 5,56% ORIENTING - SITUATIONGOE / COA
PERCEIVING - SETTINGS 5,56% PERCEIVING - OBJECTS
PERCEIVING - SETTINGS 5,56% REFLECTING - ACTION PNA
PERCEIVING - SETTINGS 5,56% REFLECTING - SETTINGS
PERCEIVING - SETTINGS 5,56% REMEMBERING - ENCYCLOERIA
PERCEIVING - SETTINGS 5,56% STM KEEPING - SITUATIONCOE / COA
PERCEIVING - SETTINGS 5,56% UNDERSTANDING - LATITUD- MARGINS
PERFORMING - SELF 50,00% PERCEIVING - OTHERS / ANAUS

PERFORMING - SELF

13,46%

PERFORMING - SELF

PERFORMING - SELF

7,69%

PERCEIVING - SETTINGS

PERFORMING - SELF

577%

REMEMBERING - ENCYCLOPAEDIA

PERFORMING - SELF

3,85%

PERCEIVING - OBJECTS
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GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

{COGACT — COGOBJ} COGOP > {COGACT - COGOBJ}
PERFORMING - SELF 3,85% STM KEEPING - SITUATION OE / COA
PERFORMING - SELF 1,02% ATTENDING - ATTENTIONAL OBELTS
PERFORMING - SELF 1,92% ATTENDING - OTHERS / ANIMAL
PERFORMING - SELF 1,02% ATTENDING - SELF
PERFORMING - SELF 1,02% ELABORATING - STIMULATIONS
PERFORMING - SELF 1,02% ORIENTING - STIMULATIONS
PERFORMING - SELF 1,02% STM KEEPING - OTHERS / ANNIS
PERFORMING - SELF 1,02% STM KEEPING - SETTINGS
PERFORMING - SELF 1,02% UNDERSTANDING - LATITUDEMARGINS
PROIPARATENDING - SITUATION - COE/ 100,00% REFLECTING - ACTION PLAN
REFLECTING - ACTION PLAN 50,00% REFLECTING - ACTIORLAN
REFLECTING - ACTION PLAN 25,00% ELABORATING - STIMUATIONS
REFLECTING - ACTION PLAN 25,00% REMEMBERING - ENCYOPAEDIA
REFLECTING - ATTENTIONAL OBJECTS 100,00% PERCEIVINGOTHERS / ANIMALS
REFLECTING - LATITUDE - MARGINS 50,00% E1 APPRAISIBI- AL SHOCK / SALIENCE
REFLECTING - LATITUDE - MARGINS 50,00% UNDERSTANDIG - LATITUDE - MARGINS
REFLECTING - OTHERS / ANIMALS 66,67% UNDERSTANDINGSITUATION - COE / COA
REFLECTING - OTHERS / ANIMALS 33,33% PERCEIVING -TBIERS / ANIMALS
REFLECTING - REFLECTIONS 50,00% LEARNING - PERSONAL
REFLECTING - REFLECTIONS 50,00% REFLECTING - REFLEONS
REFLECTING - SETTINGS 100,00% UNDERSTANDING - OTHER ANIMALS
REFLECTING - SITUATION - COE / COA 25,00% REFLECT®+ SITUATION - COE / COA
REFLECTING - SITUATION - COE / COA 25,00% UNDERSTANNG - SITUATION - COE / COA
REFLECTING - SITUATION - COE / COA 16,67% PERCEMB: OTHERS / ANIMALS
REFLECTING - SITUATION - COE / COA 8,33% LEARNINGENCYCLOPAEDIA
REFLECTING - SITUATION - COE / COA 8,33% ORIENTINGSELF
REFLECTING - SITUATION - COE / COA 8,33% REMEMBER®I- ENCYCLOPAEDIA
REFLECTING - SITUATION - COE / COA 8,33% STM KEEPG\- OTHERS / ANIMALS
REMEMBERING - ENCYCLOPAEDIA 23,08% UNDERSTANDINGSITUATION - COE / COA
REMEMBERING - ENCYCLOPAEDIA 15,38% REMEMBERING - EBWCLOPAEDIA
REMEMBERING - ENCYCLOPAEDIA 15,38% UNDERSTANDINGOTHERS / ANIMALS
REMEMBERING - ENCYCLOPAEDIA 7.69% DECIDING - ACTIONWLAN
REMEMBERING - ENCYCLOPAEDIA 7.69% ORIENTING - OTHER/ ANIMALS
REMEMBERING - ENCYCLOPAEDIA 7.69% ORIENTING - STIMLATIONS
REMEMBERING - ENCYCLOPAEDIA 7.69% PERCEIVING - OBGHS
REMEMBERING - ENCYCLOPAEDIA 7,69% Eg‘;’ PARA-TENDING - SITUATION - COE /
REMEMBERING - ENCYCLOPAEDIA 7.69% REFLECTING - SITATION - COE / COA
REMEMBERING - OBJECTS 100,00% UNDERSTANDING - SITGION - COE / COA
STM KEEPING - OBJECTS 100,00% UNDERSTANDING - SITUION - COE / COA
STM KEEPING - OTHERS / ANIMALS 60,00% UNDERSTANDINGSITUATION - COE / COA
STM KEEPING - OTHERS / ANIMALS 20,00% DECIDING - ATGON PLAN
STM KEEPING - OTHERS / ANIMALS 20,00% REFLECTINGOTHERS / ANIMALS
STM KEEPING - SETTINGS 100,00% UNDERSTANDING - SIRTION - COE / COA
STM KEEPING - SITUATION - COE / COA 66,67% REFLEQNG - SITUATION - COE / COA
STM KEEPING - SITUATION - COE / COA 33,33% UNDERSN®ING - SITUATION - COE / COA
STM KEEPING - STIMULATIONS 100,00% PERCEIVING - OBRS / ANIMALS
UNDERSTANDING - CONFIDENCE 100,00% E1 APPRAISING SHOCK / SALIENCE
UNDERSTANDING - ENCYCLOPAEDIA 100,00% E1 APPRAISINGAL SHOCK / SALIENCE
UNDERSTANDING - LATITUDE - MARGINS 60,00% DECIDING ACTION PLAN
UNDERSTANDING - LATITUDE - MARGINS 20,00% E1 APPRSING - AL SHOCK / SALIENCE
UNDERSTANDING - LATITUDE - MARGINS 20,00% PERCEIVIS - SETTINGS
UNDERSTANDING - OTHERS / ANIMALS 27.27% UNDERSTANDIG - SITUATION - COE / COA
UNDERSTANDING - OTHERS / ANIMALS 18,18% DECIDINGACTION PLAN
UNDERSTANDING - OTHERS / ANIMALS 9,09% ORIENTINGOTHERS / ANIMALS
UNDERSTANDING - OTHERS / ANIMALS 9,09% PERCEIVINGGBJECTS
UNDERSTANDING - OTHERS / ANIMALS 9,09% PERCEIVINGGTHERS / ANIMALS

207



GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

{COGACT — COGOBJ} COGOP > {COGACT — COGOBJ}
UNDERSTANDING - OTHERS / ANIMALS 9,09% PERCEIVINGSETTINGS
UNDERSTANDING - OTHERS / ANIMALS 9,09% REFLECTINGSITUATION - COE / COA
UNDERSTANDING - OTHERS / ANIMALS 9,09% REMEMBERINGENCYCLOPAEDIA
UNDERSTANDING - SITUATION - COE / COA 36,36% E1 ARRISING - A1 SHOCK / SALIENCE
UNDERSTANDING - SITUATION - COE / COA 20,45% DECINIG - ACTION PLAN
UNDERSTANDING - SITUATION - COE / COA 6,82% PERCHNG - OTHERS / ANIMALS
UNDERSTANDING - SITUATION - COE / COA 4,55% LEARNIE - ENCYCLOPAEDIA
UNDERSTANDING - SITUATION - COE / COA 4,55% ORIENNIG - SITUATION - COE / COA
UNDERSTANDING - SITUATION - COE / COA 4,55% PERCHNG - SETTINGS
UNDERSTANDING - SITUATION - COE / COA 4,55% REMEMBENG - ENCYCLOPAEDIA
UNDERSTANDING - SITUATION - COE / COA 2,27% ATTENDG - OTHERS / ANIMALS
UNDERSTANDING - SITUATION - COE / COA 2,27% E3 CO®G - ACTION PLAN
UNDERSTANDING - SITUATION - COE / COA 2,27% ELABORANG - ACTION PLAN
UNDERSTANDING - SITUATION - COE / COA 2,27% ORIENNG - OTHERS / ANIMALS
UNDERSTANDING - SITUATION - COE / COA 2,27% ORIENNIG - SELF
UNDERSTANDING - SITUATION - COE / COA 2,27% REFLEQNG - SITUATION - COE / COA
UNDERSTANDING - SITUATION - COE / COA 2,27% UNDER®NDING - SITUATION - COE / COA
UNDERSTANDING - SITUATION - COE / COA 2,27% UNDER®NDING - STIMULATIONS
UNDERSTANDING - STIMULATIONS 100,00% ORIENTING - SF¢
UNDERSTANDING - TIME 100,00% ORIENTING - STIMULATIGIS
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13.6.2.Global level : DM Step-based global decision netkor

Decision Network
Théron P (2007-2012)
Global - DM Steps

61.54% |13 46%
N 1

DMB0- Action \ /
\ 500, /25%

/
\ 25% |
R DMO02- Metacognition 7‘/1

100%
DM50- Selection

Figures above 9%
OR Significant Nb of items
OR Highest figure

Data :

/ /
| 2273%/ 3
4 ?

58,17% I - .
s - —

" 2222 ~

DM10- Acquisition -

7.84%
588% |
\ ~ \14,06%
/ | 2083% ) )
33.33%
/ e N

29.69%

DM21- Analysis _ DM27- Judgement

/12. 50%

- ~ ,
8.33% ~ 10.94%, 21.88%

' A 8IS ) o
N = 50% / ‘
5. 36/"/ N\ __/——»'_DM22- Anticipation ya
36% X 7
< g \ — DM31- Appraisal
4.55%, —

50% 4
A

100%

LR M132- Affection / Shock

sa50, [ 90-91%
N\I57% 14,29%
DM33- Coping

21.43% & 5714%
/

__ DM48- Checking

_— _—T3333%

Figure 24 DM Step based global decision network

GENOTYPIC DM Step AREY g';APSTeEpN_?TYP'C FOLLOWED BY PHENOTYPIC DM Step

DMO01- Attention & STM 36,36% DM27- Judgement

DMO01- Attention & STM 36,36% DM10- Acquisition

DMO01- Attention & STM 22,73% DM21- Analysis

DMO1- Attention & STM 4,55% DM50- Selection

DMO02- Metacognition 50,00% DM10- Acquisition

DMO02- Metacognition 25,00% DMO03- LTM

DMO02- Metacognition 25,00% DM31- Appraisal

DMO03- LTM 42,86% DM27- Judgement

DMO03- LTM 14,29% DMO03- LTM

DMO03- LTM 14,29% DM42- Stimulation (Motivation / Intention)

DMO03- LTM 7,14% DM10- Acquisition

DMO03- LTM 7,14% DM50- Selection

DMO03- LTM 7,14% DM21- Analysis

DMO03- LTM 7,14% DM22- Anticipation (SA)

DM10- Acquisition 58,17% DM10- Acquisition

DM10- Acquisition 22,22% DM27- Judgement

DM10- Acquisition 7,84% DM21- Analysis

DM10- Acquisition 5,88% DMO1- Attention & STM

DM10- Acquisition 1,96% DM42- Stimulation (Motivain / Intention)

DM10- Acquisition 1,96% DMO03- LTM

DM10- Acquisition 1,31% DM50- Selection

DM10- Acquisition 0,65% DM33- Coping

DM21- Analysis 33,33% DM27- Judgement

DM21- Analysis 20,83% DM10- Acquisition

DM21- Analysis 12,50% DM21- Analysis

DM21- Analysis 8,33% DMO02- Metacognition

DM21- Analysis 8,33% DMO03- LTM

DM21- Analysis 4,17% DM22- Anticipation (SA)

DM21- Analysis 4.17% DMO1- Attention & STM

DM21- Analysis 4,17% DM48- Checking (consistenapplicability /
efficiency / outcome)

DM21- Analysis 4,17% DM31- Appraisal

DM22- Anticipation (SA) 50,00% DM44- Orientation ¢Aon Design)

DM22- Anticipation (SA) 50,00% DM27- Judgement
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GENOTYPIC DM Step

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC DM Step

B

<

DM Step >
DM27- Judgement 29,69% DM31- Appraisal
DM27- Judgement 21,88% DM50- Selection
DM27- Judgement 14,06% DM10- Acquisition
DM27- Judgement 10,94% DM42- Stimulation (Motivatiolntention)
DM27- Judgement 7,81% DM27- Judgement
DM27- Judgement 4,69% DMO03- LTM
DM27- Judgement 3,13% DM21- Analysis
DM27- Judgement 3,13% DMO02- Metacognition
DM27- Judgement 1,56% DMO1- Attention & STM
DM27- Judgement 1,56% DM33- Coping
DM27- Judgement 1,56% DM44- Orientation (Action [De3
DM31- Appraisal 100,00% DM32- Affection / Shock
DM32- Affection / Shock 90,91% DM33- Coping
DM32- Affection / Shock 4,55% DM32- Affection / Stio
DM32- Affection / Shock 4,55% DMO01- Attention & STM
DM33- Coping 57,14% DM60- Action
DM33- Coping 21,43% DM33- Coping
DM33- Coping 14,29% DM10- Acquisition
DM33- Coping 3,57% DM27- Judgement
DM33- Coping 3,57% DMO1- Attention & STM
DM42- Stimulation (Motivation / Intention) 41,18% M50- Selection
DM42- Stimulation (Motivation / Intention) 17,65% MDLO- Acquisition
DM42- Stimulation (Motivation / Intention) 17,65% M 2- Stimulation (Motivation / Intention)
DM42- Stimulation (Motivation / Intention) 11,76% MD1- Attention & STM
DM42- Stimulation (Motivation / Intention) 5,88% DM- Orientation (Action Design
DM42- Stimulation (Motivation / Intention) 5,88% DAL- Analysis
DM44- Orientation (Action Design) 75,00% DM50- Sglen
DM44- Orientation (Action Design) 25,00% DM48- Chig (consistency / applicability
efficiency / outcome)
DM48- Checking (consistency / applicability / 33,33% DM44- Orientation (Action Design)
efficiency / outcome)
DM48- Checking (consistency / applicability / 33,33% DM48- Checking (consistency / applicabilit
efficiency / outcome) efficiency / outcome)
DM48- Checking (consistency / applicability / 33,33% DM50- Selection
efficiency / outcome)
DM50- Selection 100,00% DM60- Action
DM60- Action 61,54% DM10- Acquisition
DM60- Action 13,46% DMG60- Action
DM60- Action 13,46% DMO01- Attention & STM
DM60- Action 577% DMO03- LTM
DM60- Action 3,85% DM42- Stimulation (Motivation / Intention)
DM60- Action 1,92% DM27- Judgement
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13.6.3.Intermediate level : 0 Ante-Cl experience phase

EPO Ante-Cl

PERCEIVING
OBJECTS

PERCEIVING

/ OTHERS / ANIMALS

ATTENDING
OTHERS / ANIMALS

PERFORMING
SELF

REMEMBERING
ENCYCLOPAEDIA

Figures above 9%
OR sSignificant Nb of items
OR Highest figure

\
N REFLECTING

/7 ._SITUATION - COE / COA
/

/

// — /
/

o/ /o0 =
20%//20% o
%

DECIDING
ACTION PLAN

50%, -

50% UNDERSTANDING . 50%
_ LATITUDE - MARGINS \

— / |
T 25% |

UNDERSTANDING \

_ OTHERS / ANIMALS ‘\
/

50%)
! 16.67%

E1APPRAISING

e UNDERSTANDING
A1 SHOCK / SALIENCE

SITUATION - COE /COA

E2 EXPERIENCING
A2 AFFECTS

Moderates
judgement

E3 COPING
OTHERS / ANIMALS

Figure 25 CogOp-based decision network of experieaghase : 0 Ante-Cl

Data :

GENOTYPIC COGOP AREY %'ggg';'\pr'c FOLLOWED BY PHENOTYPIC COGOP
ATTENDING - OTHERS / ANIMALS 100,00% PERCEIVING -THERS / ANIMALS
DECIDING - ACTION PLAN 100,00% PERFORMING - SELF
E1 APPRAISING - AL SHOCK / SALIENCE 100,00% E2 EXRENCING - A2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 50,00% ATTENDING - OERS / ANIMALS
E2 EXPERIENCING - A2 AFFECTS 50,00% E3 COPING - GHRS / ANIMALS
E3 COPING - OTHERS / ANIMALS 100,00% UNDERSTANDINGSITUATION - COE / COA
ELABORATING - ACTION PLAN 100,00% DECIDING - ACTIONPLAN
ELABORATING - STIMULATIONS 100,00% DECIDING - ACTI®I PLAN
ORIENTING - OTHERS / ANIMALS 100,00% PERCEIVING ESTINGS
ORIENTING - SELF 33,33% DECIDING - ACTION PLAN
ORIENTING - SELF 33,33% ELABORATING - ACTION PLAN
ORIENTING - SELF 33,33% STM KEEPING - STIMULATIONS
PERCEIVING - OBJECTS 75,00% PERCEIVING - OTHERSNIMALS
PERCEIVING - OBJECTS 25,00% UNDERSTANDING - SITUATN - COE / COA
PERCEIVING - OTHERS / ANIMALS 43,33% PERCEIVING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 20,00% UNDERSTANDINGSITUATION - COE / COA
PERCEIVING - OTHERS / ANIMALS 10,00% UNDERSTANDINGOTHERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 6.67% PERCEIVING - SEINGS
PERCEIVING - OTHERS / ANIMALS 3,33% ATTENDING - OTERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 3.33% ORIENTING - OTERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 3,33% PERCEIVING - OBCTS
PERCEIVING - OTHERS / ANIMALS 3,33% REFLECTING - ®ERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 3,33% STM KEEPING -BJECTS
PERCEIVING - OTHERS / ANIMALS 3,33% UNDERSTANDINGLATITUDE - MARGINS
PERCEIVING - SETTINGS 36,36% PERCEIVING - SETTINGS
PERCEIVING - SETTINGS 27,27% PERCEIVING - OTHERSNIMALS
PERCEIVING - SETTINGS 9,09% PERCEIVING - OBJECTS
PERCEIVING - SETTINGS 9,09% REFLECTING - ACTION PhA
PERCEIVING - SETTINGS 9,09% REFLECTING - SETTINGS
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GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

COGOP >
PERCEIVING - SETTINGS 9,09% UNDERSTANDING - LATITUD- MARGINS
PERFORMING - SELF 40,00% PERFORMING - SELF
PERFORMING - SELF 30,00% PERCEIVING - OTHERS / ANMJS
PERFORMING - SELF 10,00% PERCEIVING - OBJECTS
PERFORMING - SELF 10,00% PERCEIVING - SETTINGS
PERFORMING - SELF 10,00% REMEMBERING - ENCYCLOPAED!
ggg’ PARA-TENDING - SITUATION - COE / 100,00% REFLECTING - ACTION PLAN
REFLECTING - ACTION PLAN 50,00% REFLECTING - ACTIORLAN
REFLECTING - ACTION PLAN 25,00% ELABORATING - STIMUATIONS
REFLECTING - ACTION PLAN 25.00% REMEMBERING - ENCY(OPAEDIA
REFLECTING - OTHERS / ANIMALS 100,00% PERCEIVINGOTHERS / ANIMALS
REFLECTING - SETTINGS 100,00% UNDERSTANDING - OTHER ANIMALS
REFLECTING - SITUATION - COE / COA 50,00% ORIENTINGSELF
REFLECTING - SITUATION - COE / COA 50,00% REMEMBERG - ENCYCLOPAEDIA
REMEMBERING - ENCYCLOPAEDIA 20,00% DECIDING - ACTIN PLAN
REMEMBERING - ENCYCLOPAEDIA 20,00% PERCEIVING - OBETS
REMEMBERING - ENCYCLOPAEDIA 20,00% (P:'Si’ PARA-TENDING - SITUATION - COE /
REMEMBERING - ENCYCLOPAEDIA 20,00% REFLECTING - SUATION - COE / COA
REMEMBERING - ENCYCLOPAEDIA 20,00% UNDERSTANDINGSITUATION - COE / COA
STM KEEPING - OBJECTS 100,00% UNDERSTANDING - SITTION - COE / COA
STM KEEPING - STIMULATIONS 100,00% PERCEIVING - OHRS / ANIMALS
UNDERSTANDING - LATITUDE - MARGINS 50,00% DECIDING ACTION PLAN
UNDERSTANDING - LATITUDE - MARGINS 50,00% PERCEIVIS - SETTINGS
UNDERSTANDING - OTHERS / ANIMALS 50,00% UNDERSTANDIG - SITUATION - COE / COA
UNDERSTANDING - OTHERS / ANIMALS 25,00% PERCEIVINGOTHERS / ANIMALS
UNDERSTANDING - OTHERS / ANIMALS 25.00% PERCEIVINGSETTINGS
ggiERSTAND'NG - SITUATION - COE/ 16,67% E1 APPRAISING - A1 SHOCK / SALIENCE
CODERSTANDING - SITUATION - COE/ 16,67% REMEMBERING - ENCYCLOPAEDIA
ONDERSTANDING - SITUATION - COE/ 8,33% ATTENDING - OTHERS / ANIMALS
(L;lc\l)iERSTANDING “SITUATION - COE / 6.33% CECIDING - ACTION PLAN
ggRERSTAND'NG - SITUATION - COE/ 8,33% ELABORATING - ACTION PLAN
ggiERSTANolNG TSITUATION - COE / 8.33% ORIENTING - SELF
ggaERSTAND'NG - SITUATION - COE/ 8.33% PERCEIVING - OTHERS / ANIMALS
ggiERSTANDING TSITUATION - COE/ 633 ERCENVING - SETTINGS
ggiERSTAND'NG - SITUATION - COE/ 8.33% REFLECTING - SITUATION - COE / COA
ggiERSTAND'NG - SITUATION - COE/ 8.33% UNDERSTANDING - STIMULATIONS
UNDERSTANDING - STIMULATIONS 100,00% ORIENTING - SE
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13.6.4.Intermediate level : 1 Pre-ClI signals phase

EP1 Pre-Cl Signals

PERCEIVING .
OTHERS / ANIMALS \ 509 50%
|
REFLECTING )
OTHERS / ANIMALS

T 50%,
Y

ORIENTING

OTHERS / ANIMALS

PERFORMING
SELF

Figures above 9%
OR Significant Nb of items
OR Highest figure

DECIDING
ACTION PLAN

REFLECTING
_ LATITUDE - MARGINS

E1 APPRAISING
A1 SHOCK / SALIENCE

UNDERSTANDING
~._SITUATION - COE /COA

E2 EXPERIENCING
A2 AFFECTS

E3 COPING
SETTINGS

Figure 26 CogOp-based decision network of experieaghase : 1 Pre-Cl signals

Data :

GENOTYPIC COGOP AREY %';gg';N_;)TYP'C FOLLOWED BY PHENOTYPIC COGOP
DECIDING - ACTION PLAN 100,00% PERFORMING - SELF
E1 APPRAISING - AL SHOCK / SALIENCE 100,00% E2 EXRENCING - A2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 100,00% E3 COPING -TSENGS
E3 COPING - SETTINGS 100,00% PERFORMING - SELF
ORIENTING - OTHERS / ANIMALS 50,00% ORIENTING - OTERS / ANIMALS
ORIENTING - OTHERS / ANIMALS 50,00% REFLECTING - LATUDE - MARGINS
PERCEIVING - OTHERS / ANIMALS 63,64% PERCEIVING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 18,18% REFLECTING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 9,09% DECIDING - ACON PLAN
PERCEIVING - OTHERS / ANIMALS 9,09% PERCEIVING - SEINGS
PERCEIVING - SETTINGS 100,00% PERCEIVING - OTHERSNIMALS
PERFORMING - SELF 100,00% PERCEIVING - OTHERS / AMILS
REFLECTING - LATITUDE - MARGINS 100,00% E1 APPRAISG - A1 SHOCK / SALIENCE
REFLECTING - OTHERS / ANIMALS 50,00% PERCEIVING -TBIERS / ANIMALS
REFLECTING - OTHERS / ANIMALS 50,00% gCN)RERSTAND'NG - SITUATION - COE/
gggERSTAND'NG - SITUATION - COE/ 100,00% ORIENTING - OTHERS / ANIMALS
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13.6.5.Intermediate level : 2 Pre-Cl tension phase

EP2 Pre-Cl Tension

1 Present Moment only
in this EP (Experience
Phase) =>

PERCEIVING
83,33 OTHERS / ANIMALS
- The initial "Performing”

CogOp belongs in the

previous EP

From previous EP

PERFORMING
SELF

Figures above 9%
OR Significant Nb of items
OR Highest figure

UNDERSTANDING 100%
LATITUDE - MARGINS

UNDERSTANDING
. OTHERS/ANIMALS

100%

E1 APPRAISING
A1 SHOCK / SALIENCE

UNDERSTANDING
~._SITUATION - COE /COA

E2 EXPERIENCING
A2 AFFECTS

Cognitive loop executed
before "COPING™

E3 COPING
ACTION PLAN

E3 COPING
ABILITIES

Figure 27 CogOp-based decision network of experieaghase : 2 Pre-Cl tension

Data :

GENOTYPIC COGOP

FREQ OF PHENOTYPIC
COGOP >

FOLLOWED BY PHENOTYPIC COGOP

E1 APPRAISING - A1 SHOCK / SALIENCE

100,00

%2 EXPERIENCING - A2 AFFECTS

E2 EXPERIENCING - A2 AFFECTS

50,00

B3 COPING - ABILITIES

E2 EXPERIENCING - A2 AFFECTS

50,00

B3 COPING - ACTION PLAN

E3 COPING - ABILITIES 100,009 PERCEIVING - OTHERS / ANIMALS
E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF
PERCEIVING - OTHERS / ANIMALS 83,339PERCEIVING - OTHERS / ANIMALS

PERCEIVING - OTHERS / ANIMALS

16,679

WNDERSTANDING - OTHERS / ANIMALS

UNDERSTANDING - LATITUDE -
MARGINS

100,009

E1 APPRAISING - A1 SHOCK / SALIENCE

UNDERSTANDING - OTHERS / ANIMALS

100,009

UNDERSTANDING - SITUATION - COE /
CoA

UNDERSTANDING - SITUATION - COE/
COA

100,009

E1 APPRAISING - A1 SHOCK / SALIENCE
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13.6.6.Intermediate level : 3 Cl Trauma Exposure phase

EP3 Cl Trauma Exposure

PERCEIVING
OTHERS / ANIMALS

ATTENDING
OTHERS / ANIMALS

PERFORMING
SELF

Figures above 9%
OR Significant Nb of items
OR Highest figure

T 100%

100%

N

! - .
X . /33.33%
NN 33.33%

AN

\ ATTENDING
B8\ L A71TUDE - MARGINS
A

N
\‘ .
AN ™
A\ .
\ LEARNING —
ENCYCLOPAEDIA

4.17%

. REFLECTING S
- OTHERS / ANIMALS

100%
e

/
L4

REFLECTING

|/ " _SITUATION - COE /COA /
\/ \‘100%

33.33%

7’ ~._SITUATION - COE /COA

. UNDERSTANDING
< OTHERS / ANIMALS

/100%
66.67%

% UNDERSTANDING

E1 APPRAISING
A1 SHOCK / SALIENCE

33.33%

UNDERSTANDING
< ENCYCLOPAEDIA
] E2 EXPERIENCING

/ P A2 AFFECTS

E3 COPING
ACTION PLAN

E3 COPING
OBJECTS
100%

/
~ E3 COPING
» OTHERS / ANIMALS
" —_40%

E3 COPING
SELF

Figure 28 CogOp-based decision network of experieaphase : 3 Cl Trauma Exposure

Data :

GENOTYPIC COGOP

COGOP >

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

ATTENDING - LATITUDE - MARGINS

100,009

PERCEIVING - OTHERS / ANIMALS

ATTENDING - OTHERS / ANIMALS

100,009

REFLECTING - OTHERS / ANIMALS

E1 APPRAISING - A1 SHOCK / SALIENCE

100,00

%2 EXPERIENCING - A2 AFFECTS

E2 EXPERIENCING - A2 AFFECTS

25,00

B2 EXPERIENCING - A2 AFFECTS

E2 EXPERIENCING - A2 AFFECTS

25,00

B3 COPING - ACTION PLAN

E2 EXPERIENCING - A2 AFFECTS

25,00

B3 COPING - OTHERS / ANIMALS

E2 EXPERIENCING - A2 AFFECTS

25,00

B3 COPING - SETTINGS

E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF

E3 COPING - OBJECTS 100,009 E3 COPING - OTHERS / ANIMALS
E3 COPING - OTHERS / ANIMALS 40,009£3 COPING - OTHERS / ANIMALS
E3 COPING - OTHERS / ANIMALS 20,009ATTENDING - LATITUDE - MARGINS
E3 COPING - OTHERS / ANIMALS 20,009%&3 COPING - SELF

E3 COPING - OTHERS / ANIMALS 20,000PERCEIVING - OTHERS / ANIMALS
E3 COPING - SELF 50,00% E3 COPING - OBJECTS

E3 COPING - SELF 50,00% PERCEIVING - SELF

E3 COPING - SETTINGS 100,009 E3 COPING - OTHERS / ANIMALS
LEARNING - ENCYCLOPAEDIA 100,009 PERCEIVING - OTHERS / ANIMALS

PERCEIVING - OTHERS / ANIMALS

79,179PERCEIVING - OTHERS / ANIMALS

PERCEIVING - OTHERS / ANIMALS

4, 17Y%ATTENDING - OTHERS / ANIMALS

PERCEIVING - OTHERS / ANIMALS

4,179REFLECTING - SITUATION - COE / COA

PERCEIVING - OTHERS / ANIMALS

4,17*UNDERSTANDING - ENCYCLOPAEDIA

PERCEIVING - OTHERS / ANIMALS

4,17dfdJNDERSTANDING - OTHERS / ANIMALS

PERCEIVING - OTHERS / ANIMALS

9
4,17 t

UNDERSTANDING - SITUATION - COE /
OA

PERCEIVING - SELF 100,009 E3 COPING - SELF
PERFORMING - SELF 100,009 PERCEIVING - OTHERS / ANIMALS
REFLECTING - OTHERS / ANIMALS 100,004/ NDERSTANDING - SITUATION - COE /
REFLECTING - SITUATION - COE / COA 33,33)LEARNING - ENCYCLOPAEDIA
REFLECTING - SITUATION - COE / COA 33,33)REFLECTING - SITUATION - COE / COA
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REFLECTING - SITUATION - COE / COA

33,33

JUNDERSTANDING - SITUATION - COE /
¢oA

UNDERSTANDING - ENCYCLOPAEDIA

100,00%E1 APPRAISING - A1 SHOCK / SALIENCE

UNDERSTANDING - OTHERS / ANIMALS

100,004REFLECTING - SITUATION - COE / COA

UNDERSTANDING - SITUATION - COE/
COA

66,679 E1 APPRAISING - A1 SHOCK / SALIENCE

UNDERSTANDING - SITUATION - COE/
COA

33,33% E3 COPING - ACTION PLAN
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13.6.7.Intermediate level : 4 Cl Post-Tension phase

[EP4 CI Post-Tension| PERCEIVING
" OBJECTS "\
P 50%
y 50% \

PERCEIVING
OTHERS / ANIMALS

PERFORMING
SELF —

From previous EP

Figures above 9%
OR Significant Nb of items

& o
oy n®
"Ragpgpguunnr®

* 100%

ORIENTING

N \ STIMULATIONS
T ELABORATING / /
. STIMULATIONS '/ /

100%

DECIDING
ACTION PLAN

\ 750

UNDERSTANDING
. OTHERS/ANIMALS

E1 APPRAISING
A1 SHOCK / SALIENCE

UNDERSTANDING
~._SITUATION - COE /COA

25%

E2 EXPERIENCING
A2 AFFECTS

E3 COPING
ACTION PLAN

OR Highest figure

Figure 29 CogOp-based decision network of experieagphase : 3 Cl Trauma Exposure

Data :

GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

COGOP >

ATTENDING - OTHERS / ANIMALS 100,00% PERCEIVING -THERS / ANIMALS
DECIDING - ACTION PLAN 100,00% PERFORMING - SELF

E1 APPRAISING - A1 SHOCK / SALIENCE 100,00% E2 EXRENCING - A2 AFFECTS

E2 EXPERIENCING - A2 AFFECTS 100,00% E3 COPING -TAON PLAN

E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF
ELABORATING - STIMULATIONS 100,00% DECIDING - ACTI® PLAN

LEARNING - PERSONALITY 100,00% PERCEIVING - OTHERSNIMALS
ORIENTING - STIMULATIONS 100,00% PERCEIVING - OTHESR/ ANIMALS
PERCEIVING - OBJECTS 50,00% PERCEIVING - OTHERSNIMALS
PERCEIVING - OBJECTS 50,00% PERCEIVING - SETTINGS
PERCEIVING - OTHERS / ANIMALS 47,37% PERCEIVING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 15,79% ggRERSTAND'NG - SITUATION - COE/
PERCEIVING - OTHERS / ANIMALS 5,26% DECIDING - ACTN PLAN
PERCEIVING - OTHERS / ANIMALS 5,26% PERCEIVING - QECTS

PERCEIVING - OTHERS / ANIMALS 5,26% PERCEIVING - SEINGS

PERCEIVING - OTHERS / ANIMALS 5,26% REFLECTING - ®ERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 5,26% REFLECTING - REECTIONS
PERCEIVING - OTHERS / ANIMALS 5,26% REFLECTING - BUATION - COE / COA
PERCEIVING - OTHERS / ANIMALS 5,26% UNDERSTANDINGGTHERS / ANIMALS
PERCEIVING - SETTINGS 100,00% PERCEIVING - OTHERSMIMALS
PERFORMING - SELF 33,33% PERCEIVING - OTHERS / ANMMS
PERFORMING - SELF 16,67% ATTENDING - OTHERS / ANINLS
PERFORMING - SELF 16,67% ELABORATING - STIMULATIONS
PERFORMING - SELF 16,67% PERCEIVING - OBJECTS
PERFORMING - SELF 16,67% PERCEIVING - SETTINGS
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UNDERSTANDING - SITUATION - COE /

REFLECTING - OTHERS / ANIMALS 100,00% unD
REFLECTING - REFLECTIONS 50,00% LEARNING - PERSONALY

REFLECTING - REFLECTIONS 50,00% REFLECTING - REFLEONS
REFLECTING - SITUATION - COE / COA 100,00% PERCENG - OTHERS / ANIMALS
UNDERSTANDING - OTHERS / ANIMALS 100,00% DECIDINGACTION PLAN
COAFRSTANDING - SITUATION - COE/ 75,00% E1 APPRAISING - AL SHOCK / SALIENCE
UNDERSTANDING - SITUATION - COE / 25.00% NG - ACTION PLAN

COA
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13.6.8.Intermediate level : 5 Cl Post-Relief phase

EP5 Cl Post-Relief

PERCEIVING
OTHERS / ANIMALS

100%

PERFORMING
SELF

Figures above 9%
OR Significant Nb of items
OR Highest figure

. ORIENTING

" OTHERS/ANIMALS _/\

100%

DECIDING
ACTION PLAN

\BI%_ e g,

UNDERSTANDING
~._SITUATION - COE / COA

Figure 30 CogOp-based decision network of experieaghase : 5 Cl Post-Relief phase

Data :

GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

COGOP >
DECIDING - ACTION PLAN 100,00% PERFORMING - SELF
ORIENTING - OTHERS / ANIMALS 100,00% DECIDING - AQDN PLAN
PERCEIVING - OTHERS / ANIMALS 50,00% gCN)iERSTAND'NG - SITUATION - COE/
PERCEIVING - OTHERS / ANIMALS 25.00% ORIENTING - GIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 25,00% PERCEIVING -TBIERS / ANIMALS
PERFORMING - SELF 100,00% PERCEIVING - OTHERS / AMLS
ggaERSTAND'NG - SITUATION - COE/ 33,33% DECIDING - ACTION PLAN
ggiERSTAND'NG - SITUATION - COE/ 33,33% PERCEIVING - OTHERS / ANIMALS
UNDERSTANDING - SITUATION - COE / 390% UNDERSTANDING - SITUATION - COE /

COA

COA
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13.6.9.Intermediate level : 6 Cl Post-Venting phase

|EP6 Cl Post-Venting|

PERCEIVING
OTHERS / ANIMALS

&
L4
~
L ]
@ /
L ]
~
o
]
| ]

63.64% 9,09%

PERFORMING
SELF

Figures above 9%
OR Significant Nb of items
OR Highest figure

: /
33,33%/ \
B STM KEEPING _
% OTHERS / ANIMALS 66.67%
Il 66.67";« \)
N REMEMBERING /
ENCYCLOPAEDIA

33.33%

L OTHERS / ANIMALS
T~ 1009 >
\ —

REFLECTING /.

N,
| I—
g [ 254, _SITUATION - COE / COA
\

/ \

ORIENTING

DECIDING
ACTION PLAN

OTHERS / ANIMALS
REFLECTING S 66,67%,
\

y ¥ 50% ) 259,
=

. . - g
S *_SITUATION - COE / COA
T 100% |
~—/

50%

UNDERSTANDING 50%

E1 APPRAISING
A1 SHOCK / SALIENCE

UNDERSTANDING
SITUATION - COE /COA

E2 EXPERIENCING
— / A2 AFFECTS

/ — E3 COPING
ACTION PLAN

100%

Figure 31 CogOp-based decision network of experieaghase : 6 Cl Post-Venting

Data :

GENOTYPIC COGOP FREQ %'ggg';'\pr'c FOLLOWED BY PHENOTYPIC COGOP
DECIDING - ACTION PLAN 100,00% PERFORMING - SELF
E1 APPRAISING - AL SHOCK / SALIENCE 100,00% E2 EXRENCING - A2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 85,71% E3 COPING - AON PLAN
E2 EXPERIENCING - A2 AFFECTS 14,29% E3 COPING - CHRS / ANIMALS
E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF
E3 COPING - OTHERS / ANIMALS 100,00% PERCEIVING TBERS / ANIMALS
ORIENTING - SITUATION - COE / COA 100,00% DECIDINGACTION PLAN
PERCEIVING - OTHERS / ANIMALS 35,71% PERCEIVING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 21,43% UNDERSTANDING - SITUATION - COE/
PERCEIVING - OTHERS / ANIMALS 7,14% REFLECTING - AENTIONAL OBJECTS
PERCEIVING - OTHERS / ANIMALS 7,14% REFLECTING - BUATION - COE / COA
PERCEIVING - OTHERS / ANIMALS 7.14% REMEMBERING -BJECTS
PERCEIVING - OTHERS / ANIMALS 7,14% STM KEEPING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 7.14% UNDERSTANDINGGONFIDENCE
PERCEIVING - OTHERS / ANIMALS 7,14% UNDERSTANDINGGTHERS / ANIMALS
PERCEIVING - SETTINGS 50,00% ORIENTING - SITUATIONCOE / COA
PERCEIVING - SETTINGS 50,00% STM KEEPING - SITUATAD COE / COA
PERFORMING - SELF 63,64% PERCEIVING - OTHERS / ANMIS
PERFORMING - SELF 9,09% PERCEIVING - SETTINGS
PERFORMING - SELF 9,09% PERFORMING - SELF
PERFORMING - SELF 9,09% STM KEEPING - OTHERS / ANAUS
PERFORMING - SELF 9,09% STM KEEPING - SITUATION OE / COA
REFLECTING - ATTENTIONAL OBJECTS 100,00% PERCEIVINGTHERS / ANIMALS
REFLECTING - OTHERS / ANIMALS 100,00% QORCRSTANDING - SITUATION - COE/
REFLECTING - SITUATION - COE / COA 50,00% REFLECTGN SITUATION - COE / COA
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GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

COGOP >

REFLECTING - SITUATION - COE / COA 25,00% STM KEBWE - OTHERS / ANIMALS
REFLECTING - SITUATION - COE / COA 25,00% UODERSTANDING - SITUATION - COE/
REMEMBERING - ENCYCLOPAEDIA 66,67% REMEMBERING - ERYCLOPAEDIA
REMEMBERING - ENCYCLOPAEDIA 33,33% UNDERSTANDINGOTHERS / ANIMALS
REMEMBERING - OBJECTS 100,00% JODERSTANDING - SITUATION - COE/
STM KEEPING - OTHERS / ANIMALS 66,67% DORERSTANDING - SITUATION - COE/
STM KEEPING - OTHERS / ANIMALS 33,33% REFLECTINGDTHERS / ANIMALS

STM KEEPING - SITUATION - COE / COA 50,00% REFLEQNG - SITUATION - COE / COA
STM KEEPING - SITUATION - COE / COA 50,00% UNDERSTANDING - SITUATION - COE/
UNDERSTANDING - CONFIDENCE 100,00% E1 APPRAISING\ SHOCK / SALIENCE
UNDERSTANDING - OTHERS / ANIMALS 50,00% DECIDINGACTION PLAN
UNDERSTANDING - OTHERS / ANIMALS 50,00% REMEMBERINGENCYCLOPAEDIA
CODERSTANDING - SITUATION - COE / 66,67% E1 APPRAISING - AL SHOCK / SALIENCE
ggaERSTAND'NG - SITUATION - COE/ 22,22% DECIDING - ACTION PLAN
UNDERSTANDING - SITUATION - COE / 11,11% ORIENTING - SITUATION - COE / COA

COA
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13.6.10. Intermediate level :

7 Cl Post-Resumption phase

|EP7 CI Post-Resumption | PERGEIVING

OBJECTS

TIME

PERCEIVING
OTHERS / ANIMALS

ATTENDING _
100 % OTHERS / ANIMALS - >

From previous EP

ORIENTING
OTHERS / ANIMALS

STM KEEPING
OTHERS / ANIMALS >
50% ™ A / N
40% / 20/

REMEMBERING
ENCYCLOPAEDIA

— ORIENTING

100%

100%
UNDERSTANDING Y
y LATITUDE - MARGINS

T S~ /

REFLECTING

- 7 _LATITUDE - MARGINS
\‘33.33% A4

50% _SITUATION - COE / COA

UNDERSTANDING

100%
———_50%
UNDERSTANDING
OTHERS / ANIMALS
50% |
11,11%,
e

UNDERSTANDING
SITUATION - COE /COA

E1 APPRAISING
A1 SHOCK / SALIENCE

~ T

./

11 1% / ~

1M1.1%

100%

\
\

E2 EXPERIENCING
A2 AFFECTS

| |

100%

E3 COPING
ACTION PLAN

V

/ 100%
/

ORIENTING
STIMULATIONS

\ LEARNING
ENCYCLOPAEDIA

Figures above 9% DECIDING

OR Significant Nb of items

- ACTION PLAN
OR Highest figure ) - ~ —

44.44%

Figure 32 CogOp-based decision network of experieaghase : 7 Cl Post-Resumption

Data :

GENOTYPIC COGOP FREQ %';gg';N_;)TYP'C FOLLOWED BY PHENOTYPIC COGOP
ATTENDING - OTHERS / ANIMALS 100,00% PERCEIVING -THERS / ANIMALS
ATTENDING - SELF 100,00% UNDERSTANDING - TIME
DECIDING - ACTION PLAN 100,00% PERFORMING - SELF
E1 APPRAISING - A1 SHOCK / SALIENCE 100,00% E2 EXRENCING - A2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 100,00% E3 COPING -ON PLAN
E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF
LEARNING - ENCYCLOPAEDIA 100,00% REMEMBERING - ENGYLOPAEDIA
ORIENTING - OTHERS / ANIMALS 66,67% DECIDING - ACON PLAN
ORIENTING - OTHERS / ANIMALS 33,33% ATTENDING - OTERS / ANIMALS
ORIENTING - SITUATION - COE / COA 50,00% DECIDINGACTION PLAN
ORIENTING - SITUATION - COE / COA 50,00% PERCEIVINGOTHERS / ANIMALS
ORIENTING - STIMULATIONS 50,00% ORIENTING - OTHERBANIMALS
ORIENTING - STIMULATIONS 50,00% ORIENTING - SITUADIN - COE / COA
PERCEIVING - OBJECTS 33,33% STM KEEPING - OBJECTS
PERCEIVING - OBJECTS 33,33% UNDERSTANDING - OTHERSNIMALS
ERCENVING - OBIECTS — UNDERSTANDING - SITUATION - COE
PERCEIVING - OTHERS / ANIMALS 31,25% PERCEIVING -TBIERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 18,75% UNDERSTANDING - SITUATION - COE/
PERCEIVING - OTHERS / ANIMALS 12,50% PERCEIVING -BJECTS
PERCEIVING - OTHERS / ANIMALS 12,50% STM KEEPINGDTHERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 6,25% ATTENDING - OTERS / ANIMALS
PERCEIVING - OTHERS / ANIMALS 6,25% REFLECTING - LATUDE - MARGINS
PERCEIVING - OTHERS / ANIMALS 6,25% REMEMBERING -NCYCLOPAEDIA
PERCEIVING - OTHERS / ANIMALS 6,25% DhDERSTANDING - LATITUDE
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GENOTYPIC COGOP

FREQ OF PHENOTYPIC

FOLLOWED BY PHENOTYPIC COGOP

COGOP >
PERCEIVING - SETTINGS 100,00% REMEMBERING - ENCYCP@EDIA
PERFORMING - SELF 63,64% PERCEIVING - OTHERS / ANNUS
PERFORMING - SELF 18,18% REMEMBERING - ENCYCLOPAEDI
PERFORMING - SELF 9,09% PERFORMING - SELF
PERFORMING - SELF 9,09% STM KEEPING - SETTINGS

UNDERSTANDING - LATITUDE -

REFLECTING - LATITUDE - MARGINS 100,00% UNDERST
REMEMBERING - ENCYCLOPAEDIA 40,00% UNDERSTANDING - SITUATION - COE/
REMEMBERING - ENCYCLOPAEDIA 20,00% ORIENTING - OTHES / ANIMALS
REMEMBERING - ENCYCLOPAEDIA 20,00% ORIENTING - STIMLATIONS
REMEMBERING - ENCYCLOPAEDIA 20,00% UNDERSTANDINGOTHERS / ANIMALS
STM KEEPING - OBJECTS 100,00% UNDERSTANDING - SITUATION - COE/
STM KEEPING - OTHERS / ANIMALS 50,00% DECIDING - ATION PLAN
STM KEEPING - OTHERS / ANIMALS 50,00% UNDERSTANDING - SITUATION - COE/
STM KEEPING - SETTINGS 100,00% UNDERSTANDING - SITUATION - COE/
UNDERSTANDING - LATITUDE -
UNDERST 100,00% DECIDING - ACTION PLAN
UNDERSTANDING - OTHERS / ANIMALS 50,00% ORIENTINGGTHERS / ANIMALS
UNDERSTANDING - OTHERS / ANIMALS 50,00% PERCEIVINGOBJECTS
ONDERSTANDING - SITUATION - COE/ 44,44% DECIDING - ACTION PLAN
ONDERSTANDING - SITUATION - COE/ 11,11% E1 APPRAISING - Al SHOCK / SALIENCE
UNDERSTANDING - SITUATION - COE/ 11,11% LEARNING - ENCYCLOPAEDIA
ONDERSTANDING - SITUATION - COE/ 11,11% ORIENTING - SITUATION - COE / COA
ONDERSTANDING - SITUATION - COE/ 11,11% PERCEIVING - OTHERS / ANIMALS
OODERSTANDING - SITUATION - COE/ 11,11% PERCEIVING - SETTINGS
UNDERSTANDING - TIME 100,00% ORIENTING - STIMULATI®IS
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13.6.11. Intermediate level : 8 Cl Post-Debriefing phase

|EP8 CI Post-Debriefing |

% -
PERCEIVING g
OTHERS / ANIMALS N
\
\
. 50%
N

— UNDERSTANDING ., E1 APPRAISING
~ _SITUATION - COE / COA A1 SHOCK / SALIENCE

«—

\
50% .
REFLECTING
~ " _SITUATION - COE /COA

100%

E2 EXPERIENCING
ATTENDING A2 AFFECTS
¥ ATTENTIONAL OBJECTS
* aq?
&

STM KEEPING

SITUATION - COE / COA E3 COPING

PERFORMING
ACTION PLAN

SELF
E3 COPING

LEARNING
ENCYCLOPAEDIA

Figures above 9%
OR Significant Nb of items
OR Highest figure

Figure 33 CogOp-based decision network of experieaghase : 8 Cl Post-Debriefing

Data :

GENOTYPIC COGOP FREQ %';gg';'\pr'c FOLLOWED BY PHENOTYPIC COGOP
ATTENDING - ATTENTIONAL OBJECTS 100,00% REFLECTINGSITUATION - COE / COA
E1 APPRAISING - AL SHOCK / SALIENCE 100,00% E2 EXRENCING - A2 AFFECTS
E2 EXPERIENCING - A2 AFFECTS 50,00% E3 COPING - AON PLAN
E2 EXPERIENCING - A2 AFFECTS 50,00% E3 COPING - $EL
E3 COPING - ACTION PLAN 100,00% PERFORMING - SELF
E3 COPING - SELF 100,00% PERFORMING - SELF
LEARNING - ENCYCLOPAEDIA 100,00% E1 APPRAISING - ASHOCK / SALIENCE
PERCEIVING - OTHERS / ANIMALS 100,00% QoA RSTANDING - SITUATION - COE/
PERFORMING - SELF 50,00% PERFORMING - SELF
PERFORMING - SELF 50,00% STM KEEPING - SITUATIONCOE / COA
REFLECTING - SITUATION - COE / COA 50,00% PERCEMB- OTHERS / ANIMALS
REFLECTING - SITUATION - COE / COA 50,00% QoA RSTANDING - SITUATION - COE/
STM KEEPING - SITUATION - COE / COA 100,00% REFLEQIG - SITUATION - COE / COA
CORERSTANDING - SITUATION - COE/ 50,00% E1 APPRAISING - AL SHOCK / SALIENCE
COAFRSTANDING - SITUATION - COE/ 50,00% LEARNING - ENCYCLOPAEDIA

We can note that all but one intermediate leveisilet networks contain an affect coping

sequence (E E2-> E3 CogActs sequence shown on the right hand $igeaphs).
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13.6.12. Decision networks of the detailed (Present Mometjel

Decision networks presented above are of the irgdiate level (ClI Experience Phases).
CogOp-based decision networks of the detailed l@fe¢he 44 PMs) are presented in
ANNEX 14. Whether at the intermediate or at theadied level, the shape of decision

networks varies:

Decizion Hetwark Decizion Network
PERCEVING 2
EPO AnteH P01 - CogOpe 0BJECTS

. _PROPARATENDING
o SITUATION - COE /COA 5 y
) = UNDERSTANDING UNDERSTANDING
o0 SITUATION - COE /COA SITUATION - COE /oA

REFLECTING

e
SITUATION - COE /COA

FLecT)
SITUATION - COE /

Fromprev

REFLECTING -
. rereone s

serionrian )"

REMEMBERING ELABORATING REMEMBERING
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Figure 34 Visual evidence of the variation in shapef decision networks during the first ten PMs

225



Above, a glance at at the general pattern of tleesmba networks of the first ten PMs (for
more visible and complete diagrams of PM-level siea networks refer to ANNEX 14)
provides a clear view of this variation from one BRMhe next (ordered from left to right,

top to down).

13.7. Conclusion : precautions taken to assure the scidfitity of the study, and

limits

The following precautions were taken in order teuas the scientificity of the PCA study

of Lieutenant A’s case :

» Veridicality / authenticity of the Elicitation Inteéiew and of the subject’s recalls :

* The insight of how BSPP Firemen act, and of themmon cultural and regulatory
background gained from the four months immersioklantmartre helped us to
understand Lieutenant A’s narrative and to makarapsions about some of his

non-narrated cognitive operations.

« Areview of the resequenced narrative (after thrermbtext was finalised) was

performed with Lieutenant A in November 2007.

» A critical review of the authenticity of Lieutenafts experience and evocation
stance was performed on the basis of the sign® diye¢he subject during the EI
and of Vermersch’s (2006) guidelines :

» His first-person narration (he says “I” almosttak time, rarely “we” or “one”).

* Voice intonations : quasi-stammering, hesitatimasiations of the speech pace
and non verbal signs (stammering, hesitationspatches appearing on his
face, moments of silence in his narration, eyes position of rememoration or
reflection). In the context of this particular Eijs indicates an absence of

premeditated, well rehearsed social constructiah@kubject’s discourse.

* Spontaneous narrative initiatives (drawing the e intervention place,
referring to it when he felt he had to clarify thg quotations of other people’s

utterances).
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* The narration was mainly centred on facts, littketloe subject’s retrospective
interpretation. The almost total absence of expboa is very significant of his

focus on facts.

» Validity (and ecological validity) :

Lieutenant A’s case, the goals and methodologigatiples, and the work done on
data processing and data analysis were presensavéoal researchers and to
BSPP peers and discussed : Pierre Vermersch (CKRBD9 (It covered the
quality of the narrative and the data processiagsst semantic parsing, chronotext
and re-sequencing, cognigraph) ; Thales ComputimgnSe Research Department
(ThereSIS) : March'® 2009 ; Mines ParisTech (Crises and Risk Rese@ectire)

: June &, 2009 (A validation of the research object : thisede of cognitive
experience and the Present Moment) ; Carnegie Kéltugal: January 59

2010 ; IMASSA (French Army’s Medical and PsycholmdiStudies Centre) in
2010. The findings of the analysis of Lieutenans Aase were submitted to the
expert judgement of senior BSPP Firemen. The l&stgmtation was made on June
16", 2013.

One of the limits to the scientificity of our studsas the impossibility to perform cross-

coding with the help of other researchers. Themeweo reasons for this :

* The novelty of the approach : the PCA frameworkbeiovel, the researchers we

approached after Lieutenant A’s interview did nooWw it and at the time there were

no sufficient guidelines to help them.

* Their lack of time.

Alternatively, severalounds ofencoding from anewnd of data processing were
performed : October — December 2007, July & Au@@x8, July & August 2009, July &
August 2010, July & August 2011, July & August 2qit#e current version), with a time

lapse between rounds of several months, duringiwimee no work at all was done with

the material on hand.

This process was callatistantiationby Klein & Hoffman (2008, p. 72). Each interval

between rounds effectively led to forgetting areahoices to some extent, to reconsider
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the problem nearly from anew, and to refine theas#m analysis technique and the
taxonomy of CogAct and CogObj. The successive imgments of the cognitive
taxonomy gained through these rounds of work ageeated in ANNEX 18. Progress was

made in several areas :

» The chronological resequencing of speech clausssrerdfied and validated. It was

validated by Lieutenant A in November 2007.

« We better and better took into account the sulgeself-centric cognitive perspective
in the semantic analysis of his narrative. Actipegformed by others are seen as food
for the subject’s cognition, for his perception,esas he can narrate his own actions
as his. His emotions, thoughts, etc. are his tberdfore, cognitive acts and objects
had to be defined from the subject’s standpoint@jdcts could relate to either
himself or to external others or objects. CogActd €ogObjs had to match the first-
person perspective: the subject perceives sucletolige instance in himself or in
another person, hence the distinction between tsfifecself, others and animals,

objects, settings.

* We sought to establish a neat distinction betwegmitive acts and objects, and to

clearly differentiate definitions between acts, &etiveen objects.

* We included cognitions and actions under a sirggi@ {CogOps) to facilitate the

reading of the study’s report.

* We codified the sub-types (CogActST and CogObjaXphomy : each one starts with
a 5 position code followed by an expanded denonaingtrecising its definition, like
in this CogObj sub-type AFE31- Affect: Fright / Stupor (Brief and irrepreiske

sentiment of imminent self-destruction and powsrless, beyond feér)

e The encoding of decision-making steps (DM Steps pexformed twice, in July-
August 2011 and July-August 2012. Only minor changervened from one round to
the next..

* The determination and encoding of the attributeBresent Moments and CogOps (to

create the PM data set and CogOp data set in theadalysis phase) were performed
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in July & August 2011 and checked in July & AugR8t.2. Minor changes occurred

from one round to the next.
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Part 4. ANALYSIS, DISCUSSION AND CONCLUSIONS
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CHAPTER 14. Seven findings about DMA and PTR

Maurel (2008) says that once the cognitive expegesf an individual in a given situation
has been narrated through an Elicitation Inter\iEW the question becomewhat to do
with this material ? (p. 7). The richness of the data provided by ké@mant A’'s narrative
helps to understand how a Critical Incident (Cfeets an individual and how the subject
responds to situations and displays peritraumasiience (PTR). This chapter presents
seven findings in relation to Decision-Making-intAmn (DMA) and to PTR. The present
study is an fdiography (Shaughnessy et al., 2006, p. 43) hence thegragtive

character of some of the following analyses. Theref made to guarantee the scientificity
of the data collection and data processing acwitiave been described in previous

chapters.

Three data sets were created : the CogOp, PM amth&aPset$’. Their attributes, origins
and analyses are presented in ANNEX 15. Attributere discretised as their numerical
(categorical or ordinal) definition showed non natmistributions. Exploratory factor
analyses and bayesian analyses were performeden tarreveal the rules of production of
Lieutenant A’s cognitive trajectories and resiliemaechanisms.

14.1. The pattern of Decision-Making-in-Action (DMA)

The analysis of Lieutenant A’s DMA patterns yiefdar findings :

Finding 1 : There are four DMA patterns in whiclfeats play an important part

* Finding 2 : DMA patterns change from one PM tonk&t

* Finding 3 : The shape of cognitive trajectoriesesmwithin each DMA pattern

* Finding 4 : Recognition, memory and metacogniti@y@n unclear part in DMA.

14.1.1.Finding 1 : There are four DMA patterns in which &écts play an important
part

Given the nature of Critical Incidents that expssbjects to trauma, a dominance of affect
in Lieutenant A’s cognitive activity appeared awia hypothesis. De facto, decision
networks highlight the role played by affects irlienant A’'s DMA cognitive process.
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The global decision network shows a dominant (bxilderows = most frequent
phenotypic linksgaffect-basedognitive trajectory (i.e. where emotion is deteramt in
sparking ACTION = “PERFORMING SELF CogOp), an alternative (less frequent,
second boldest linkg)eliberation-basedognitive pattern (where reasoning is
determinant), and a number of much less frequesngtypic links (thinnest arrows) :
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Figure 35 Lieutenant A's CogOp-based global decisionetwork

At this global level of the whole episode, the affect-based DM#grn seems the most
influential over Lieutenant A’s behaviour and tligonfirmed at thentermediatdevel of
Cl Experience Phases as their decision networkeatelthat two thirds of the nine phases

have affect-based driving cognitive trajectories :

Cl Experience Phase Driving / Alternative *** Cognitive Trajectory
0 Ante-ClI Deliberation-based / no alternative
1 Pre-ClI Signals Affect-based /Deliberation-based trajectory
2 Pre-Cl Tension Affect-based /no alternative
3 Cl Trauma Exposure Affect-based /no alternative
4 Cl Post-Tension Affect-based /Deliberation-based trajectory
5 ClI Post-Relief Deliberation-based / no alterrativ
6 Cl Post-Venting Affect-based /Deliberation-based trajectory
7 Cl Post-Resumption Deliberation-based / affecelarajectory
8 CI Post-Debriefing Affect-based /no alternative

Table 36 Driving and alternative cognitive trajectaies in the 9 phases of the experience of a Criticincident

In total, four DMA patterns can be identified.
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But, in contrast to what precedes, if we look atdecision networks of the Present
Moment level (based on the PM data set ; also beddeision networks in ANNEX 14)

we notice the predominance of deliberation-based\[pdtterns :

1) DB_NA = a Deliberation-based driving cognitive trajegt@ITH No alternative (26

occurrences out of 44 PRSi.e. 59,1% of all PMs)

2) AB_NA = an_Affect-based driving cognitive trajectory WHTNo alternative (14

occurrences, 31,8% of all PMs)

3) DB_AL = a Deliberation-based driving cognitive trajegttdCLUDING an Affective
loop WITH No alternative (2 occurrences, 4,55% lbPa/s)

4) AB_DL = an_Affect-based driving cognitive trajectory INEDING a decision loop
WITH No alternative (2 occurrences, 4,55% of allM

If we group DMA patterns 1 and 3 above, a totad®65%, about two thirds, of all PMs
rely upon a deliberation-based driving cognitivagdctory, in an exact opposition to the
picture previously drawn from the intermediate ghabal levels of analysis. The detailed
view (PM level) invalidates the intermediate anobgll views, as well as tlaepriori

hypothesis that affect might play a predominant jpethe experience of a CI.

If affect-based cognitive trajectories play an imtpot part in DMA, Lieutenant A’s data

suggest that deliberation-based cognitive trajezscare more influent.

14.1.2.Finding 2 : DMA patterns change from one PM to theext

The second finding is the Inter-Variability of DM#atterns as the experience moves on.

Inter-Variability refers to the change of DMA pattern from one sagroéexperience to
the next within a given level of analysis (interna¢d — Cl experience phases —, or detalled
- PM -).

14.1.2.1. Evidence of Inter-Variability

The PM data set shows that the DMA pattern of th@Mls changes from one PM to the

next :
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Ell 2paieiee Present Moment P_A_CogTrajectories
Phase

0 01 - Waiting to see... DB_NA
02 - Deciding to intervene DB_NA
03 - Deciding to park in the garden DB_NA
04 - Deciding to attend to the victims DB_NA
05 - Attending to the victims and leaving DB_AL
06 - Deciding to close the front gate on the wagkita dogs DB_NA
07 - Deciding to send an ambience message to BSPP B_NB

1 08 - Distracting from anxiety AB_NA
09 - A glimpse of the victims DB_NA

2 10 - The father irrupts... AB_NA

3 11 - The dogs attack !!! Shoot them ! Shoot ! SHoot AB DL
12 - The fright AB DL

4 13 - Searching the missing dog DB_NA
14 - Continuing the search and being astonishetidogogs
unit AB_NA
15 - Following the dogs unit into the adjacent parc DB_NA
16 - Searching the adjacent parcel : worrying ! AB_NA
17 - Going back into the garden DB_NA
18 - Searching the cellar AB_NA
19 - No luck with the cellar : restarting the sdarc DB_NA

5 20 - The dog has been found ! DB_NA
21 - Seeing the dogs dying DB_NA

6 22 - First realisation of what went on AB_NA
23 - A quick chat with a colleague... DB_NA
24 - Asking questions about the shooting AB_NA
25 - Further questions about the shooting DB_NA
26 - First answers... AB_NA
27 - 15 Bullets ?... AB_NA
28 - Even more DB_AL
29 - 45 bullets ! AB_NA
30 - Why do they carry envelops ? DB_NA
31 - They need to collect the bullets DB_NA
32 - Good luck with the bullets then ! AB_NA

7 33 - Deciding to go back inside DB_NA
34 - What happened ?, she asks DB_NA
35 - It sounded like heavy gun fire, colleagues say DB_NA
36 - Could neighbours have been shot too ?... DB_NA
37 - Deciding to ask where victims are to be disped DB_NA
38 - Asking about the daughter DB_NA
39 - You can't walk that woman in her condition ! AB_NA
40 - The crowd are watching : bring the PSR inside DB_NA
41 - The mother departs : time to report and go |V
42 - Back in the car, sending radio message DB_NA

8 43 - Starting to think and talk about the events AB_NA
44 - Reflecting upon the course of things AB_NA

Table 37 Distribution of the 4 DMA patterns among he 44 Present Moments (PM data set

14.1.2.2. Exploratory Factor Analysis of Inter-Variability

The study of Inter-Variability was based upon ti ¢ata set (ANNEX 15). It aimed at
finding the attributes (ANNEX 15) that best precid?M’s DMA pattern. ANNEX 15
shows non normal distributions and attributes vagseretised. Correlation coefficients
point to dependencies between attributes : thesGhare test shows all but one p-values
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around @’. Dependencies were confirmed by the Cramécsefficient®® compatible

with both nominal and ordinal attributes, but as symmetric (not ¥> X directional) it
could not help to determine arn>X network of dependencies. A bayesian network was
generated from the PM data®&and the EMOTION attribute (thetressfulnessf the PM

context) appeared to be a construct of other atggh:
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=1 _trauma a3 | S i 0% I]
52 foar 4% ] LOCUSCTRL 23_insutticient 24%
sy S I o izl
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Figure 36 Stressfulness co-occurrence wit other Phttributes (Bayesian network ; width of arrows shove strength of influence)

None of these attempts, however, helped to estadldependency of the variable to
predict (DMAPATTERN) upon other attributes. Usingi@an’s (1993) C4.5 Decision
Tree and Breiman’s (2001) Random Forest classidficatlgorithm&™, seven analyses
were performed, each one seeking an optimal coribmaf factors minimising the
prediction’s error rate. The variable to predicDISIAPATTERN :

Attributes Variable Fa_ctors Fa_ctors Fa_lctors Fgctors Fgctors F_actors F_actors
Triall | Trial2 |Trial3 |Trial4 |Trial5 (Trial 6 [Trial 7
DMAPATTERN Yes
EMOTION Yes Yes Yes Yes Yes
SA Yes Yes Yes
MOM Yes Yes Yes Yes
MOS Yes Yes Yes Yes
LOCUSCTRL Yes Yes
THREAT Yes Yes Yes
PERFORMANCE Yes Yes Yes
EXPECTEDNESS Yes Yes Yes Yes
CONTROLABILITY Yes Yes
C4.5 error rate ;| 11,36 22,73 20,45 31,82 6,82 9,0 4,55
Random Forest error rate ;| 11,36 18,18 22,73 25,00 11,36 11,3 4,55

Table 38 C4.5 and Random Forest error rates in theuccessive analyses of DMA patterns factors
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The last attempt using Breiman’s Random Foreskjgtethe same lowest error rate of
4,55% of DMA patternsiot predictedhan Quinlan’s C4.5, and its tf€gbelow) was

more detailed :

. EMOTION in [s6_neutral]) AND

. THREAT in [s4_SOPmistake] then DMAPATTERNGB_NA (100,00 % of 3 exampled¥

. THREAT in [s5_nil] then DMAPATTERN =DB_NA (93,33 % of 15 examples)

. THREAT in [s3_PeopleSafety] then DMAPATTERNDB_NA (100,00 % of 6 examples)

. THREAT in [s2_SituationSafety] then DMAPATTERNDBB_NA (0,00 % of 0 examples)

. THREAT in [s1_Personallntegrity] then DMAPATTERNBB_NA (0,00 % of 0 examples

. EMOTION in [s4_anxiety]) AND

. THREAT in [s4_SOPmistake] then DMAPATTERNBB_AL (100,00 % of 1 examples)

. THREAT in [s5_nil] then DMAPATTERN =AB_NA (87,50 % of 8 examples)

. THREAT in [s3_PeopleSafety] then DMAPATTERNAB_NA (100,00 % of 3 examples)

. THREAT in [s2_SituationSafety] then DMAPATTERNDB_NA (100,00 % of 2 examples)

. THREAT in [s1_Personallntegrity] then DMAPATTERNBB_NA (0,00 % of 0 examples

. EMOTION in [s3_distress] then DMAPATTERNAB_NA (100,00 % of 1 examples)

. EMOTION in [s2_fear] then DMAPATTERN AB_DL (100,00 % of 1 examples)

. EMOTION in [s1_trauma] then DMAPATTERN AB_DL (100,00 % of 1 examples)

. EMOTION in [s7_contentment] then DMAPATTERNDBB_NA (100,00 % of 1 examples)

. EMOTION in [s8 relief] then DMAPATTERN ©B_NA (100,00 % of 1 examples)

. EMOTION in [s5_surprise] then DMAPATTERN AB_NA (100,00 % of 1 examples).

Table 39 DMA pattern Inter-Variability decision tre e [Breiman’s (2001) Random Forest, error rate = 45%]

Based on these results, the following diagram shtbesules of activation of DMA

pattern&?in Lieutenant A’s case :

I Circumstances |

Situation or Life

— Trreat o

hreat to

Peoplefsafety or Nil

SOP mistake /
Nil or potential

< Traumatic >

SA: variable

MOM: rather fair

MOS: rather fair
LocusOfControl: rather internal
Expectedness: varied
Controllability:varied

SubGoal: varied
CogTrajectory: rather short

SA: rather fair

MOM: rather fair

MOS: rather fair
LocusOfControl: rather internal
Expectedness: varied
Controllability: can be poor
SubGoal: protection-focused
CogTrajectory: varied

SA: fair

MOM: fair

MOS: good

Locus OfControl: internal
Expectedness: unsurprising
Controllability: controllable
SubGoal: varied
CogTrajectory: long

SA: high

MOM: nil

MOS: nil

LocusOfControl: external
Expectedness: surprise
Controllability: beyond control
SubGoal: self-protection
CogTrajectory: long

!

Figure 37 Rules of activation of the four DMA pattens (error rate = 4,55%)
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14.1.3.Finding 3 : The shape of cognitive trajectories vas within each DMA

pattern
14.1.3.1. Evidence of Intra-Variability

Decision Networks (Chapter 13) are statistical r@asions of cognitive processes based on
phenotypic links’ frequencies. They show the exiséein any of the four DMA Patterns of
adriving cognitive trajectory (the most frequent one), gugf analternativecognitive
trajectory (less frequently), and possibly alsinfflequent phenotypic links between
CogOps. There are also what looks like cognibggsin the middle in some cases.
Decision networks also show that the shape of digaitive trajectory within a given DMA
pattern varies. In any generic DMA pattern, thepghaf the Lieutenant A’s cognitive

trajectory varies in many ways along the 44 Prebtrhents of the studied episode.

Intra-Variability refers to the multiple detailed shapes of cognitragectories that can be
found within each DMA Pattern, and, beyond, thraughall Present Moments.

The following table shows that the st&bef the cognitive trajectories (phenotypic chain
of cognitive operations) of the 44 Present Momémislve different familie¥* of CogAct

(parentheses indicate co-occuring families of CdgAc

Present | DMA |Decomposition of the cognitive trajectory into step and characterisation of the shape of the DMA pagtn
Moment | pattern S1 S2 S3 S4 S5 S6 S7 S8

01 - Waiting Interpretatio

to see... DB_NA| Perceiving (LTM)

Planning Decision

02 - Deciding Interpretatior

to intervene DB_NA| Perceiving (LTM)

Planning Decision

03 - Deciding
to park in thegDB_NA| Perceiving | Interpretatign Decision
garden

04 - Deciding
to attend to |DB_NA| Perceiving | Interpretatign Decision
the victims

05 -
Attending to
the victims
and leaving

Attention & Affect

DB_AL | Perceiving | Interpretatigiffect Coping STM Coping Interpretation Planning | Decision

06 - Deciding
to close the
front gate on|DB_NA| Perceiving | Interpretatign Planning Decision
the way back
to dogs

07 - Deciding
to send an
ambience |DB_NA LTM Decision
message to
BSPP

08 -
Distracting |AB_NA| Perceiving | Interpretatigiffect Coping
from anxiety

09-A .
glimpse of |DB_NA Attention & Decision

the victims ST™
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Present
Moment

DMA
pattern

Decomposition of the cognitive trajectory into step and characterisation of the shape of the DMA pagirn

S1

S2

S3

S4

S5

S6

S7

S8

10 - The
father
irrupts...

AB_NA

Interpretation

Affect
Coping

Perceiving

Interpretatid

Affect
Coping

=

11 - The dog
attack !!!
Shoot them !

Shoot ! Shoo
|

Ty

AB_DL
it

Perceiving

Interpretatiq

n Coping

12 - The
fright

AB_DL

Perceiving

Interpretatiq

n Coping

Interpretatio)

n Perceiving

Interpretatiq

n Coping

13-
Searching th
missing dog

:DB_NA

Planning

Interpretatiq

n Decision

14 -
Continuing
the search
and being
astonished b
the dogs unif]

AB_NA

Attention &
STM

Perceiving

Interpretatio

n Coping

15-
Following
the dogs unit
into the
adjacent
parcel

DB_NA

Metacognitio

Decision

16 -
Searching th
adjacent
parcel :
worrying !

AB_NA

Perceiving

Interpretatiq

n Coping

17 - Going
back into the
garden

DB_NA

Perceiving

Interpretatiq

n Decision

18 -
Searching th
cellar

AB_NA

Perceiving

Interpretatiq

n Coping

19 - No luck
with the
cellar :
restarting the
search

DB_NA

Decision

20 - The dog
has been
found !

DB_NA

Perceiving

Interpretatiqg

n Decision

21 - Seeing
the dogs
dying

DB_NA

Perceiving

Interpretatiqg

n Perceiving

Planning

Decision

22 - First
realisation of
what went or]

AB_NA

Attention &
STM

Interpretatiof

Coping

23 - A quick
chat with a
colleague...

DB_NA

Interpretation

Decision

24 - Asking
questions
about the
shooting

AB_NA

Interpretation

Coping

25 - Further
questions
about the
shooting

DB_NA

Planning

Decision

26 - First
answers...

AB_NA

Interpretation

Planning

Coping

27 - 15
Bullets ?...

AB_NA

Perceiving

Attention &
STM

Interpretation

Coping

28 - Even
more

DB_AL

Perceiving

Interpretatiq

n Coping

Perceiving

Interpretati

bn Decision

29-45
bullets !

AB_NA

Perceiving

Interpretatiq

nAttention &
STM

Coping

30 - Why do
they carry
envelops ?

DB_NA

Perceiving

Interpretatiq

n Planning

Decision

31- They
need to
collect the
bullets

DB_NA

Interpretation
(LT™)

Decision
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Present
Moment

DMA
pattern

Decomposition of the cognitive trajectory into step and characterisation of the shape of the DMA pagirn

S1

S2

S3

S4

S5

S6

S7

S8

32 - Good
luck with the
bullets then !

AB_NA

Perceiving

Interpretatiqg

n Coping

33 - Deciding
to go back
inside

DB_NA

Attention &
ST™M

Interpretatio

Planning

Decision

34 - What
happened ?,
she asks

DB_NA

Perceiving

Attention &
ST™M

Interpretation

Decision

35-1t
sounded like
heavy gun
fire,
colleagues
say

DB_NA

Perceiving

Attention &
STM

Decision

36 - Could
neighbours
have been
shot too ?...

DB_NA

Attention &
STM

InterpretationMetacognitiol

LT™M

Planning

Attention &
STM

Interpretatior

Decision

37 - Deciding
to ask where
victims are td
be dispatche

DB_NA

jon

LTM

Planning

Decision

38 - Asking
about the
daughter

DB_NA

Perceiving

Interpretatiqg

n Perceiving

Interpretatid

n Planning

Decision

39 - You
can't walk
that woman
in her
condition !

AB_NA

Perceiving

Attention &
STM

Interpretation

Coping

40 - The
crowd are
watching :
bring the
PSR inside !

DB_NA

Perceiving

Interpretatiqg

n Decision

41 - The
mother

departs : tim¢DB_NA

to report and
go

Perceiving

Perceiving

Interpretati

bnPerceiving

LT™M

Planning

Decision

42 - Back in
the car,
sending radi
message

DB_NA

NA

43 - Starting
to think and)
talk about the
events

IAB_NA

Attention &
ST™M

Interpretatiof

Coping

44 -
Reflecting
upon the
course of

AB_NA

things

Attention &
STM

InterpretatiopMetacognition

Coping

Table 40 The variety of internal shapes of DMA pattrns

Like Inter-Variability, Intra-Variability is constent with the finding of a plurality of

decision-making strategies raised by Klein (19988), Lipshitz (1997a), Orasanu &
Fischer’s (1997), Crego & Spinks (1997), Hutton &ik (1999) and Flin et al. (2007).
Refer to chapter 4.4.

14.1.3.2. Exploratory Factor Analysis of Intra-Variability
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The analysis of the factors of Intra-Variabilityreed at unveiling the attributes and rules
that in Lieutenant A’s case contribute to the etecdf phenotypic decision-making steps
(pheno DM Step). It was based upon the CogOp @ategASINEX 15).

The analysed variable (the one to predicBheno_DM (the phenotypic — current — DM
Step following a genotypic — anterior — DM Stepatlier than defining the categories of
Pheno_DM as the values of CogOp (i.e. all posgibles of {CogAct ; CogObj}) as this
was giving birth to too many values, which ultimgterevents finding correlations
between the attributes and the variable) we redtremdumber of values of Pheno_DM to
predict by substituting to CogOps their equivaleim Step (ANNEX 12) as presented in

the taxonomy.

Attributes considered for this analysis were :

e The previous DM Step : Geno_DM.

« Descriptive attributes : Ctrl, Agency, Valence,ekition, Temp and FOCUS, both in

their phenotypiqthat of the DM Step to predict) agenotypic(i.e. of the previous
DM Step) values.

» Attributes refering to the contextual Present Motr{&M) described by the
Pheno_EMOTION attribute, i.e. the stressfulneshefcontext in which a CogOp is

performed. The value of a PM’s attribute is atttdzlito all CogOps / DM Steps it
includes EMOTIONwas found to be a construct of other PM attrib(seg finding 2

above).

» The feeling left on the subject’s consciousnesthbywhole episode of experience, as
defined by Moshkina (2006) and Moshkina & Arkin (&) 2005) asféelings about an
object, a person or a issyes “affective attitudeésrepresented in the TAME’s
affective modul&® as a function of the total number of encountepstoudate, with the
features of that object. This notion is materialisg the Pheno_Mean_EMOTION
attribute, defined here as the progressive medmedEMOTION attribute calculated
for each DM Step i.e. the mean of the values of HMIN assigned to all preceeding
DM Step up to and including the DM Step to preditte chart shows
Pheno_Mean_EMOTION along the 460 DM Steps :
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Figure 38 The progressive value of the Mean_EMOTIONittribute along the 460 CogOps

Pheno_Mean_EMOTION was discretised on the followgrmunds as the progressive
mean of the EMOTION attribute is an abstract nation

Mean_EMOTION Numerical range o
- n Distribution
Discrete values from to

s1_SignificantNegativie - 173

—>19 9 2.77923|"° | ..
s2_MildNegative 2 77923 -1.56382227

20%

s3_FairNegative -1.56388 5953325 ﬁ
s4_LittleNegative 0.59533: 63 4 3 2 A 0

Table 41 Attribute characterising the subject's gerral feeling of his experience while performing a 6gOp

The values of Pheno_Mean_ EMOTION are to be compaitdthose of EMOTION :

PM attributes Definitions (plus numerical values and their meanigs when assigned
EMOTION The stressfulness of circumstances at hand : FA0Na), -6 (fear), -4 (distress), -2 (anxiety,
(stressfulness disgust, reproach, distress), -1 (surprise), O (emikessness), 2 (contentment), 6 (relief)

NB : Negative values correspond to negative emstiand vice-versa.

The analysis of Inter-Variability of the DMA Pattewas performed as follows:

» TheCogOp data setvas defined as n = 459 CogOps / DM Steps, albates are

discrete.

* Phenotypic attributes refer to attributes descglthe CogOp / DM Step we seek to
predict. Genotypic attributes refer to attributesatibing the previous CogOp / DM
Step in the whole sequence of Lieutenant A’s coggmibperations.
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* We first performed an Exploratory Factor Analysisahalyse dependencies between
attributes. Based on Goodman-Kruskal’s (1954) asgtrion*”, Pheno_Ctrl(a CogOp
attribute, the subject’s coping mode to regaineikhbis level of agency at a CogOp)
appeared as a construct of other genotypic Cogtipides :

Correlations between CogOp Yariables (based on Goodman-Kruskal's asymmetric lambda)

AGENGCY

YALENCE
— FOCUS

CTRL e
“. 0,2823
H 0,4328
0,2000"
T ATTENTION

0,4899

P Théron (2013) Y —
Figure 39 Pheno_Ctrl association with other CogOptéributes [Goodman-Kruskal's (1954) assymetricA]

* The Chi-Square test (ANNEX 15) confirmed dependenbietween attributes
evidenced by the Goodman Kruskal's (19h4st. A bayesian analygissing the
Geno_ FOCUSLEVEL attribute, an abstraction of the&GéOCUS attribute,

presenting fewer categories than the latter) covdd the likeliness of this construct :
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[ Pheno_Ctrl

Distraction 2%
Matgins_seeking 1%
Powerlessness 2% |
Reliance T% I ‘O Geno_Sgency
[Struggling 1% Cantral 5% (I
Thinking_right 1% Loss_of_Agency 4%
Wigilance %] tan_uvre 233 [
With_RSK 80% Satety s4% NN
Survival 4% I
o Geno_Attertion
L oLazing 22% .:|
Diffusing 34%, ) Geno_Valence
Focalising 319 [ Burdenzome  11%[H
Lowering EEY | ..__-.Cr'rtical_nr_Fatm E%
Mominal_or_Unknown 2% || Distressing 19% (I
Saturating 7l Harmiful 10% [l
Feassuring = |
Setisfactory  30% (0|
Unpleasant 19% .:l

™~

] Geno_FOCUSLEVEL

Dty Interwention
Explanations

Peripheral_actors
Rescus_Force

Fules

Safety
Settings__World_of_the_attack_

Settings__World_of_the_search_
Settings_ Wiorld_of_the_victims_
Stereotypes

Stressors

Threats

Traumatic _experience

ictims

Figure 40 Pheno_Ctrl joint probabilities of occurerce with other CogOp attributes (bayesian network

Pheno DM.

But again, none of these tests allowed to findieapl/e factors of the target variable,

Therefore, we resorted again on Quinlan’s (1993b@&cision Tree algorithm and

Breiman’s (2001) Random Forest decision tree arsagjgorithms to search the factors

and rules active in the election of phenotypic DidES. Twelve trials were performed
with C4.5 and Random Forest algorithms to looktl@r optimal factors and rules of

election the Phenotypic DM Step across the enfirgoele of experience :

Factors
Attributes Variable | Trial | Trial | Trial | Trial | Trial | Trial | Trial | Trial | Trial | Trial | Trial | Trial
1 2 3 4 5 6 7 8 9 10 | 11 12
Pheno_DM ves | R
Pheno_EMOTION Yes| Yes Yes Yes Yegs Yes VYes es Y&es | Yes| Yes
Pheno_SA
Pheno MOM
Pheno_MOS
Pheno_LOCUSCTRL
Pheno_THREAT Yeq
Pheno_ PERFORMANCE
Pheno EXPECTEDNESS
Pheno_ CONTROLABILITY
Pheno SUBGOAL Yes Ygs Yq Yes
Pheno_Mean_EMOTION Yes Yegs YEes Yes
Pheno_Sum_EMOTION Yes Yes Yes Yes
Geno_DM Yes| Yes|] Yed Yes Yes Yes Yes Yes Yes |[Yess| Yes
Geno_Ctrl Yes| Yes Yeg Yes Yas Yes Yps VYes Yes Yes
Geno_Agency
Pheno_Agency Yes
Geno_FOCUS Yes Yes Yes Yes Yes Vs es Yes
Pheno_FOCUS Yes Yes Ygs Yeés Yes Yes |es Yes
Geno_Valence
Pheno_Valence Yes Ygs Yps Y Yes
Geno_Attention
Pheno_Attention Yes
Geno_Temp
Pheno_Temp Yes
C4.5errorrate ;| 38,13 35,08 32,4 10,69 10,24 10,24 8,06 8,28 85 7,84 7,63 523
Random Forest error rate ;| 36,82 36,17 30,28 13,94 13,29 11,76 13,29 10,89 10,89 7,84 8,06 11,7§
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Table 42 Successive trials of decision tree analgsf phenotypic DM Steps election

Trial twelve’'s C4.5 results being the most accu(ateor rate = 5,23%) and in the form of
production rules linking genotypic DM Steps withgplotypic DM Steps {f Geno_DM

and Condition X Then Pheno_DMwhile Random Forest results were less accuthee,
C4.5 results of trial 12 were selected for analyBige decision tree generated by the C4.5
algorithm was cleaned-up of nil phenotypic clausésen Pheno_DM =y in 0,00% of O
exampled and of [Geno_DM—> Pheno_DM] links = [DM60-Actiorr> DM60-Action]
sequences of actions that correspond only to holdse narrated episode.

The analysis of the C4.5 production rdléshows that the stressfulness of CogOps’
context (PM’'sEMOTIONattribute) appears as the main factor in the iglecif DM Steps
: DMO1-Acquisition, DM21-Analysis, DM27-JudgemebtiM31-Appraisal.

Other Phenotypic DM Steps are elected under a vadety of factors and no clear

production rule could be found.

14.1.4.Finding 4 : Recognition, memory and metacognitiotay an unclear part in
DMA

The role played by memory and metacognition in D Aard to characterise. In a similar
way, the reality of recognition-priming, describegKlein (1998) for instance, can only be

inferred.

ANNEX 15 indicates the number of occurrences of Bdgnd CogObj types and sub-
types per Cl Experience Phase in Lieutenant A’saefg of experience. Numbers here are
rather statistically insignificant :

* Attending and STM Keeping : Short Term Memory reth€CogOps{TM KEEPING

are performed on 12 occasions, of which 5 are asduirhey are activated mainly in

experience phases posterior to trauma exposure lwbatenant A tries to make sense
of the events. BesidATTENDINGCogOps are performed on 10 occasions, of which 6

were assumed.

* Long Term Memory (the subject’s encyclopaedia) t Giwa total of 14
REMEMBERINGCogActs performed, 8 being assumed, 12 were agsdoivith
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RUL12- Moral RuleandRUL13- Procedure / Regulation - Practical meth@ogObj
sub-types.

» Prior recognition of the situation : Only 4 occurces of a “pattern recognition”

CogOp could be elicitedpUND12- Recognising / Making an analogy with (a know
pattern)CogAct sub-type]. The shortness of many trajecsam@y point to the fact
that situation recognition occurs on a regulardast CogOps we found do not

provide evidence of this.

e Learning from experience (metacognition) : On 4aso@ns we could elicit or assume a

“LRN21- Noting / Memorising (a lesson = attitudeyk of semantic Knowledge,)...
CogOp sub-type. Beyond consideriegrning from experiencas metacognition, the

narrative does not reveal metacognitive processes.

14.2. The experience of Critical Incidents (Cl) and Peritaumatic Resilience
(PTR)

Three more findings can be drawn from the analyslseutenant A’s case :

* Finding 5 : Cl Experience Phases are resiliencaded turns in the story plot

« Finding 6 : A Critical Incident is an experiencecollapse of self-agency

* Finding 7 : PTR stems from a cognitive struggledgency and from external support.

14.2.1.Finding 5 : Cl Experience Phases are resilience-t®ed turns in the story

plot

As seen earlier, Lieutenant A’s experience of théCCitical Incident) has proceeded
through nine documented phases. Each Cl expermrase (EP) can be interpreted as
corresponding to &urn in the story platWe looked for what was changing from one EP to
the next. The narrative shows that the subjectsoate awareness of the degradation of the
situation before Phase #3, and that the focuseo§tiibject’s awareness of the situation
started to change, in relation both to the patémvents and to his own psychological

comfort :

Cl Experience Phase Awareness of situation’s status
0 Ante-ClI Duty Awareness
1 Pre-ClI Signals MOS+MONT* limitation (risk) Awareness
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2 Pre-Cl Tension

MOS+MOM collapse awareness

3 Cl Trauma Exposure

Agency collapse awareness

4 Cl Post-Tension

Situational discrepancies awagenes

5 Cl Post-Relief

Situation normalisation awareness

6 Cl Post-Venting

Homeostasis

need awareness

7 Cl Post-Resumption

Duty Awareness

8 CI Post-Debriefing

Homeostasis

need awareness

Table 43 Focus of situation awareness at each Cl parience Phase (interpreted from data

EP #4 shows that the subject “manages” his recdiomewith duty when his attention is

attracted by someone shouting “a dog is missingER #6 a process of emotion self-

diffusing and understanding helps him to recoverugih calm to resume activity in EP #7.

However, as Phase #8 shows also, the procesd-aliffesing in the field did not suffice

and the subject needed to do more talking witheegjies on the way back to the fire

station. The following table presents three furthignibutes of Cl Experience Phases that

our analysis of the EP data set found to charaetehiese turns in the story plot : the

subject’s actiorsub-goal hiscoping focus i.e. what his coping efforts seek to regulate, a

notion consistent with Higgins’ (1997, 1998) pretien-focused” self-regulatiof* and

with Carver et al.’s (1989) ways of coping, and ge@meraresilience mechanismi.e. the

kind of action he resorts on to handle adversitig (NNA” means “none”) :

EXEErEnE .Awellrefless of Sub-goal Coping focus Resilience mechanism
Phase situation’s status
0 A_nte- Duty Awareness OO-_ None/Be ready for NA NA
Action action
0 Ante-Cl | Duty Awareness 01- Save/Optimise NA NA
efforts/resources/time
02- Fulfil duty/Complete
the job at hand NA NA
03- Protect others / NA NA
Secure
1 Pre-Cl MOS+MOM limitation [03- Protect others / . . .
. - emotion_focused distraction
Signals (risk) Awareness Secure
07- Distract oneself emotion_focused distraction
2 Pre_-CI MOS+MOM collapse 05- Avoid a problem problem_focused mitigation
Tension awareness
s Cl Agency collapse
Trauma awareness 04- Protect oneself self_preservation_focusell_protection
Exposure
4 Cl Post- |Situational discrepanci¢83- Protect others / . .
. emotion_focused exogenous_opportunism
Tension awareness Secure
5 Cl Post-  |Situation normalisation|03- Protect others / . N
. emotion_focused exogenous_opportunism
Relief awareness Secure
6 Cl Post- |Homeostasis need 06- Get relief / De-stresg / . .
X : emotion_focused sensemaking
Venting awareness Vent emotions
08- Understanding / . .
; emotion_focused sensemaking
Interpreting -
09- Support / Help emotion_focused sensemaking
7 Cl Post- 02- Fulfil duty/Complete .
Resumption Duty Awareness the job at hand duty_focused decision
02- Fulfil duty/Complete
the job at hand NA NA
03- Protect others / NA NA

Secure

10- Be sociable

emotion_focused

keeping_brief aague

11- Maintain moral

NA

NA

246



Experience Awareness of . . .
A Sub-goal Coping focus Resilience mechanism
Phase situation’s status
standards
8 Cl Post- |Homeostasis need 06- Get relief / De-stresq / . .
o . emotion_focused sensemaking
Debriefing |awareness Vent emotions —

08- Understanding /

Interpreting

emotion_focused

sensemaking

Table 44 Characteristics of Cl Experience Phases

This table allowed to determine that the changeé®tiepends on the subject’s concern for

the adversity of the context in which he opera@4$.% algorithm used, EP data set in
ANNEX 15) :

(EP, attributes) association rules (cleaned-up, eor rate = 20%)

- RESILMECA in [NA]

- SUBGOAL in [00_None_Be_ready for_action] ti&ia = 0_Ante_Action (100,00 % of 1 examples)

- SUBGOAL in [01_Save_Optimise_efforts_resourceselithenEP = 0_Ante_CI (100,00 % of 1 examples)

- SUBGOAL in [02_Fulfil_duty Complete_the_job_atnbathenEP = 0_Ante_CI (50,00 % of 2 examples)

- SUBGOAL in [03_Protect_others_Secure] ti#h= 0_Ante_CI (50,00 % of 2 examples)

- SUBGOAL in [11_Maintain_moral_standards] th&a=7_CIl_Post_Resumption (100,00 % of 1 examples

- RESILMECA in [distraction] the&P = 1_Pre_CI_Signals (100,00 % of 2 examples)

- RESILMECA in [mitigation] therEP = 2_Pre_CI|_Tension (100,00 % of 1 examples)

- RESILMECA in [self_protection] theBP = 3_CI_Trauma_Exposure (100,00 % of 1 examples)

- RESILMECA in [exogenous_opportunism]

- AWARENESS in [Situational_discrepancies_awardnbenEP =4 _Cl_Post_Tension (100,00 % of 1 examples)

- AWARENESS in [Situation_normalisation_awareng¢sshEP = 5 _Cl_Post_Relief (100,00 % of 1 examples)

- RESILMECA in [sensemaking]

- SUBGOAL in [06_Get_relief De_stress_Vent_emofisthenEP = 6_CI_Post_Venting (50,00 % of 2 examples)

- SUBGOAL in [08_Understanding_Interpreting] tHel = 6_Cl_Post_Venting (50,00 % of 2 examples)

- SUBGOAL in [09_Support_Help] théeP = 6_CIl_Post_Venting (100,00 % of 1 examples)

- RESILMECA in [decision] theitP = 7_CIl_Post_Resumption (100,00 % of 1 examples)

- RESILMECA in [keeping_brief_and_vague] theR = 7_CI_Post_Resumption (100,00 % of 1 examples)

Table 45 Association rules between Cl Experience Bbe and their four attributes (C4.5 algorithm, erra rate = 20%)

Given its apparent importance, we wanted to knaafsubject’s resilience mechanism

was influenced by other attributes. A C4.5 decigrer was calculated (EP data set in

ANNEX 15) with variable = RESILMECA, and factor§f AWARENESS,
COPINGFOCUS). The following rules of associatiomd@erate = 0%) show that
resilience mechanisms are mobilised by the subjeminjunction both with
AWARENESS and COPINGFOCUS :

Peritraumatic Resilience Mechanisms rules of assation at Cl Experience Phase level (error rate = 0%

- COPINGFOCUS in [NA] then RESILMECA = NA (100,00867 examples)

- COPINGFOCUS in [emotion_focused]

- AWARENESS in [Duty_Awarenestfjen RESILMECA = keeping_brief_and_vague (100,00 % of 1 examples)

- AWARENESS in [MOS_MOM _limitation_risk_Awarenedhpn RESILMECA = distraction (100,00 % of 2 examples)

- AWARENESS in [Situational_discrepancies_awardntaen RESILMECA = exogenous_opportunism (100,00 % of 1
examples)

- AWARENESS in [Situation_normalisation_awareng¢issh RESILMECA = exogenous_opportunism (100,00 % of 1

examples)

- AWARENESS in [Homeostasis_need_awarenté®s] RESILMECA = sensemaking (100,00 % of 5 examples)

- COPINGFOCUS in [problem_focusettien RESILMECA = mitigation (100,00 % of 1 examples)

- COPINGFOCUS in [self_preservation_focustdin RESILMECA = self_protection (100,00 % of 1 examples)

- COPINGFOCUS in [duty focusetfien RESILMECA = decision (100,00 % of 1 examples)

Table 46 Peritraumatic Resilience Mechanisms rulesf association at Cl Experience Phase level (C4&rror rate = 0%)
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When the subject’s focus of coping efforts is ogutating his emotions, his awareness of

the situation influences the election of a permnatic resilience mechanism.

Cl Experience Phases are resilience-focused tarteistory plot. They correspond to
changes in the subject’s awareness of and waypbraling to the stressfulness of

circumstances.

14.2.2 Finding 6 : A Critical Incident is an experience ofollapse of self-agency

Present Moments # 11 and 12 correspond to Cl ExpegiPhase 3, the traumatic
exposure. In terms of recalls from Lieutenant Adssedic memory they provide the richest
account of his experience, with 57 CogOps idertjfil2% of the total 460, a detailby-
the-secondiccount of these two PMs that must have lastagharé seconds altogetReér
Given this richness, we wanted to study if restlieactions were also narrated by the

subject.

The AGENCY ordinal attribute was defined througbhassive iterations of interpretation
of the data to characterise each CogOp. Deemethpasite concept in literature by
Campbell (2009) we defingobwer of agency or self-agencyas an actor’s ability to
initiate and maintain a program of actid(p. 407) by reference to Weber (1920)
Categories of self-gency were defined by askingemmh CogOjps Lieutenant A able to

act upon the course of event¢éNB: Negative values signify adverse levels):

Category |Value Definition of the AGENCY attribute
Loss of 8 End of Agency.
Agency = a total dependence upon the course of events.
Minimal Agency.
Survival -5 |=the course of events is overwhelming and onlgtive adaptation and hope can sustain the
subject.

Struggling Agency.

Manoeuvre| -2 |_ the subject has to constantly adapt tacticallgver changing and threatening circumstances.

Controlled Agency.

Control 5 |- the subject has a good control of circumstances.

Safe Agency.

Safety 8 | the subject is in full control of circumstances.

Table 47 The definition of the AGENCY CogOp ordinalattribute measuring Lieutenant A’s self-agency

Based on the CogOp data set (ANNEX 15) and theracguwof the subject’s recalls, the
following chart shows the evolution of self-agereyoss Lieutenant A’'s episode of

experience :
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Figure 41 Lieutenant A's level of self-agency alonthe 460 CogOps

Lieutenant A’sprofile depicts the collapse of his power of agency froemrhoment he

feels uncomfortable in the threatening dogs’ presdRPM #8) until he recovers self-

agency when the missing dog is found dying (PM #3g&yeral observations can be made :

The collapse of his level of agency is progressiadiing down one level when
waiting in the garden for dogs to be captured tbarer when the father irrupts (PM #
10), falling to survival level when he realises tiugys are attacking, down to the loss of

agency level when he experiences peritraumatiodigson (PM # 11 & 12).

But a struggle with circumstances characterised whgoing on during PM # 11 & 12
: seeing the police’s reaction, his level of agensgs back up to survival level, but
falls again when he understands their inefficatyedovers a manoeuvre level when
the subject attempts to give instructions to patiffecers, falls back again when he
experiences another occurrence of peritraumatsondiation and sees that bullets
traversing the dogs’ bodies in slow motion arefioeht. It recovers a survival level
when he makes physical moves in order to avoiditdys and when he sees them
running away, wounded. Then, when he is embarkadciwurse of submissive action
to find the missing dog (PM # 13), his level of agg remains low, at a manoeuvre
level. He recovers full agency only when the dog Ib@en found (PM # 21). If a
Critical Incident is an experience of collapse @f-sigency, peritraumatic resilience
appears to be a struggle by which the subject tiniescover it.

If Lieutenant A managed to resume activity after éxposure to psychological trauma
this is due to the fact that his experience ofrtrawvas not physical but psychological.

The hypothesised categories presented earliersrséiction could be added one
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“worse” level corresponding to a “physical trauns&buld Lieutenant A have been
bitten by the dogs or mistakenly shot by policeceifs, implying the total

disappearance of self-agency.

Finally, another element must attract our attent@ne hypothesis could have been
that at the lowest level of Self-Agency, the “ladsagency” level, the subject’s
situation awareness would become nil. In fact whieatenant A is both attacked by
the dogs and caught in the middle of the heavyfgganwe can assume he has an
accurate awareness of circumstances along witafteets of peritraumatic
dissociation. He pictures exactly what is goingumgerstands clearly the police’s
incapability to kill the dogs. And, beyond doube, knows what the result of his
situation is likely to be : he anticipates his pblesdeath from the shooting as well as
his being bitten by the dogsit’s not the fear of the petards, well, of the gubhsvas
the fear of the doggPM #12). Based on our knowledge of Lieutenarg dase, an
ordinal attribute (SA) was elaborated in success¥fi@ements of analysis of the data
in order to characterise the subject’s situatioarawess during a Present Moment :

PM attribute Definition and categorical and numerical values
SA The subject’s situation awareness : -7 (nil / desgtation), -3 (insufficient picture or anticipatip O
(little), 3 (fair / partial picture and anticipatiy 10 (high / good picture and anticipation

Table 48 PM attributes characterising the context bLieutenant A's cognition (ordinal attributes in italics

In the CogOp data set, the value of SA assignedgiwen PM was assigned to each

CogOp within that PM. The following line chart iditrates the relation between the PM’s

contextual SA attribute and the CogOp-level Ageattsibuté™ across Lieutenant A’s

episode of experience :

—>—Agency —— SA

Agency L

- B
i

| S
8

Figure 42 Comparative levels of self-agency (CogQevel) and situation awareness (contextual PM level
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High SA seems associated here with a small phyparaineter, a single event at hand, the

traumatic threat, peritraumatic dissociation, artedt reasoning capacities.

14.2.3.Finding 7 : PTR stems from a cognitive struggle fagency and from

external support

14.2.3.1. Evidence of a cognitive struggle for self-agency

We interpreted again the narrative to search,eafabt-paced CogOp level, what kind of

phenotypiccontrol Ctrl attribute) the subject had over isnotypidevel of self-agency

(Agencyattribute). The Ctrl attribute was interpretatiwdefined in iterations as follows :

=

Category Value General definition and complementary elements fortte analysis of CogOps |
Struggling 9 Subject, understgn_ding the failure of t_h(_e respaﬂaﬂehce m_echa_nism, escalate_s his f_ig:l:t
for agency by guiding others through injunctionsless or directions, or by taking actio
Margins seeking 7 Subject instruments circumstances on hand in dediey to re-augment his Margins of
Manceuvre or Margins of Safety (MOM MOS
Thinking right 5 | Subject evaluates the situatidgsks and possibilities
Vigilance 3 | Subject monitors attentively the eviatof the situation
Unsought 2 Subject regains some control of agency by usikingsadvantage of an unlooked for
Opportunity opportunity
Distraction 1 dS;rt])éee(;t tries to keep self-agency by changing higlrtrying to ignore the source of
Wi Total control of agency through ordindRputines (learnt to automaticitykills (practical
ith RSK 0 . - -
skills, creativity) orK nowledge (theoretical knowledge
. Subject can only rely on hope, others or defencehar@isms to keep or regain some se
Reliance -2 agency
Powerlessness _o/ Subject has lost all means of keeping or regais@ifjagency, whether through others g

by himself

Table 49 The definition of the CogOp ordinal attribute measuring Lieutenant A’s by-the-second coping ade

Assigned to each CogOp, thrl andAgencyattributes help to understand how Lieutenant

A’s coping reactions varied along with his powemlagency (data in ANNEX 16). The

following line chart shows this relation betweer thgency and Ctrl attributes. PM # 08 to

PM # 12 are remarkable as they correspond to the pre-expasd exposure to trauma
(EP # 2 and 3) :
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—>— Agency —:— Control

Figure 43 Timeline analysis of numerical values dhe Agency and Ctrl attributes (CogOp level

We can relate these values of the two attributeghiat goes on during PM #11 and PM
#12. Based on the subject’s narrative that providasy details of the fast pace of events,
actions and cognitions that took place during tharha exposure phase itself, the
following graph relates details of Lieutenant Aistihhe-second reactions to previous levels

of Agency:
CTRL = -9 (Power), -2 (Reli), 0 (RSK), 1 (Dist), 3 (¥ig), 5 (Think), 7 (Marg), 9 (Strug)
Agency = -8 (Loss), -5 (Survival), -2 (Manosuvre), 5 (Control), & (Safety)
T 1 LbAstars reflecting — LtA's coping 7 LtA'sinjunction  LLA'sdissociation LtA ‘s articipates nextrisk
B 1
Lt & emates Lt A watches Lt A 's moves back
6 / \ — CONTROLMODE |

Figure 44 Details of Lieutenant A's resilient readbn at the trauma exposure phase (paralleled withhie events timeline)

This graphical analysis shows Lieutenant A’s reandito adversity are quick. As soon as
the dogs attack, he starts reflecting upon th@sdn, between active coping and planning
in Carver et al.’s (1989) terms. When he experisrigght for the first time, his agency-
control reaction is one of avoidance of the threatseeks shelter ; at this moment he has
lost his power of agency. It is at this point thatregains some power of agency, though
still on a low level while he is forced to manceuareund circumstances. When he realises
that police shootings are inefficient he tries itect their action and he yells his order

“shoot ! shoot”to them. When he realises that the situatioroisdhess he looses his
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power of agency. But this is when he takes somsipalymoves aiming at safeguarding
him (steps backwards, beside another person, gurttnhand on the side of the garden
terrace, which shows the high level of energy edts into these moves). Then, the dogs
running away, he resorts on his vigilance and recosome power of agency. When he
understands that a dog might have run away higgsainal competence allows him to

regain control of his course of action : dangerfionself has gone away now.

This confirms thaby-the-secondoping reactions take place in the subject’s dogni
process of DMA. A C4.5 analysis of the CogOp data ANNEX 15, n = 459, variable =
Pheno_Ctr] factor =Geno_Agenagyreveals, with an error rate of 12,85%, the raies

association of a phenotypic control mode (Ctrlhwatgenotypic level of agency (Agency):

. Geno_Agency in [Safety] then Pheno_CtiMith RSK (99,66 % of 294 examplé¥)

. Geno_Agency in [Control] then Pheno_CtiReliance (51,85 % of 27 examples)

. Geno_Agency in [Manoeuvre] then Pheno_CtwWith RSK (70,37 % of 108 examples)

. Geno_Agency in [Survival] then Pheno_CtV/igilance (73,33 % of 15 examples)

. Geno_Agency in [Loss of Agency] then Pheno_CtAlowerlessnes (40,00 % of 15 examples).

Table 50 Rules of association between Geno_AgenaydaPheno_Ctrl (C4.5 algorithm, error rate = 12,85%)

These elements evidence the existence of a cognitist-pacedoy-the-second
alternance of the subject’s levels of self-agemuy @f coping reactions.

In the face of trauma, the subject is not deferssgleven if in short moments he looses his
power of agency. This finding seems to contradietview of a defenceless subject at the
peritraumatic stage (Clervoy, 2007) but this caittion probably does not exist as

such'’.

14.2.3.2. The opportune support from others

But peritraumatic resilience (PTR) may also stemmfisome form ofuck In Lieutenant

A’s case, when he is (probably) still overwhelmegdie dogs’ attack and the police
shooting, someone shouts that a dog is missing. @gportunistically reconnects him with
his duty, though in a rather passive, submissivermaa In so doing, the subject’s response
is adaptive. PTR can then be seen as preventiarséacself-regulation (Higgins, 1997,
1998 ; Brockner et al., 2002) : the subject haB@neostatic need for safety and his
attitude is based on his moral standards (dutldgyaiions, and responsibilities). He seeks

to avoid further trouble.
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The lesson here is that in the field, reciproctdrdaton to team mates can ensure that when
a Critical Incident occurs unexposed personnetaéelp affected ones to reconnect with
the requirements of their duty by proposing theareumstantial challenge (like looking
for a missing dog, searching for survivors, ...).

14.3. A macrocognitive model of Decision-Making-in-Action(DMA model)

A descriptive high-level, macrocognitive model cdddsion-Making-in-Action can be
derived from the DM Step based global decision ndtwand from the result of Inter-

Variability and Intra-Variability analyses :

DMA Model
Théron P (2007-2013)

1- Information

3-Affect Coping

APPRAISAL

.Z:ZII:ZZZZ: ZZZ O
. (Ration) :.'Z” N (PCI:'ECKING)‘
P i = erformance)
6- Action < FORNULA“ON""_:: ......
\ =

Figure 45 The high-level model of Decision-Makingr-Action (DMA Model)

This model organises Decision-Making-in-Action irceessive macrocognitive functions
numbered 0 to 6 : 0 = Support functions, 1 = Acgois, 2 = Interpretation, 3 = Affect

coping, 4 = Planning, 5 = Decision, 6 = Action.

It highlights the higher frequency of occurenceleliberation-based DMA patterns
(boldest, black arrows) noted at the detailed PMlleand the secondary role played by
affect-based DMA patterns (medium bold arrows) algted at the PM level. It also
represents the less frequent and predictable py@natognitive links (thin arrows) that
relate to the role played by support functions (L TAtention and STM, Metacognition)
as noticed in decision networks. Other less fretjless predictable links are not

represented on the diagram to simplify the readinfpe model. This model does not
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reflect NDM researchers’ finding of situation readgn as in Klein’s (1998) RPD model.
Lieutenant A’s data can only suggest that the glese of decisision making cycles, if not
due to gaps in the subject’s recalls and narrathight be due to early situation pattern

recognition.
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CHAPTER 15. Discussion and conclusions

The issue of scientificity has already been debateblat this stage we do not feel that
further discussion would add elements to the pnoscans of the methodological approach
devised for the study, its weaknesses and alstréagths. This chapter rather discusses
the topical findings of the study. First, we sumisgthe steps of the intellectual process of
the thesis. Secondly, we reflect on the conseqeniciie seven findings of the analysis.
Thirdly, we excerpt the key lessons from Lieutenastcase that can constitute new
requirements for Cl metacognitive training. We asgue that the conceptual model on
which CogOps (cognitive operations) were formeal, pairs of {CogAct ; CogObj} is
rudimentary and should be developed in future rebe®ur conclusions expose the

directions of our future research work.

15.1. General review of the study

Lieutenant A’s case, as studied here, is one ofyrsamilar experiences of attacks (chapter
1) endured on the line of duty by fire-fighters ahdyond, by other emergency personnel
(Beignon, 2003 ; Regehr et al., 2005 ; Marmar e28l06 ; FBU, 2008 ; Keenan, 2008 ;
IAFC, 2013). Such events are even largely undeosted (Moore-Merrel et al., 2008) and
in a number of times perpetrated by or with theafs#tangerous dogs. The reports of
Critical Incidents referenced in our research skimat the focus of authorities’ concern is
on the post-traumatic stage of Critical Incidef@$ @nd the Post-Traumatic Stress
Disorder (PTSD) syndrom for it affects staff, mss and also soldiers’ families
(Meredith et al., 2011). These reports also progmmetimes first-person narratives of
events. These testimonies (as in IAFC's Near-Misgleént Reports database for instance)
serve mainly to identify deficiencies in the orgaation or competences deployed in the
field.

The clinique of trauma (chapter 2) shows that €altincidents (Cl) such as these attacks
have the potential to jeopardise missions and’stsdifety in the peritraumatic moment of
the intervention (Kowalski, 1995 ; Marmar et aD0B ; Bertrand, 2007). Chapter 3
showed that how fire-fighters manage to surmoueit gxposure to trauma in these
circumstances remains under-studied from a cogngerspective (Anaut, 2006 ; van der
Kolk, 1997 ; Zimmer-Gembeck, 2007) beyond well-kmogase studies such as the Mann
Gulch disaster (MacLean, 1993 ; Weick, 1993).
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Beside Judgement and Decision Making (JDM) rese@banteau, Hammond, Dawes,
Lopes, Fischhof, Hogarth, Kahneman, etc.) and muoaditative methods (Maarten
Shraagen et al., 2008), NDM research (Klein, Onaskischer, Zsambok, Hutton, Pruitt,
Flin, Dreyfus, Rasmussen, Endsley, Etc.) has fat(deapter 4) on the cognitive study of
decision-making in the field of action under stfeksircumstances and has elaborated
cognitive models of decision-making (chapter 4} de&ve the engineering of complex
computer-based environments and systems (air@ekipits, command posts, etc.). But
NDM models have little, if not not at all, takencaant of affects into the production of
decisions. Peritraumatic resilience (PTR) is theaciy, the aptitude of a subject to cope
with a traumatic incident in the course of actiohgpter 3) and was hypothesised (chapter
4) by us to be an outcome of Decision-Making-iniéwet(DMA), the individual cognitive
process that controls a subject’s performance withe course of a given, delimited,
situated, embodied and enacted action performéukifield, not in a laboratory. Then, we
asked whether fire-fighters’ peritraumatic resitiercould be trained (chapter 5) and
summarised the current elements of metacognitaieitrg frameworks aimed at helping
fire-fighters deal better with Critical Incidenthis led us to conclude that for such

frameworks to be efficient an a priori knowledgeDdIA and PTR was required.

A wide variety of Cognitive Task Analysis (CTA) anther methods have been created
and used (chapter 6) by NDM researchers (Ericss&mé&n, 1984 ; Rassmussen, 1985 ;
Woods, 1993 ; Orasanu, 1997 ; Pascual & Hendef€g8Y, ; Stokes, Kemper & Kite, 1997
; Bisseret et al., 1999 ; Omodei et al., 2002 ;fiah, 2005 ; Maarten Shraagen et al.,
2008). But the need to get into closer touch withjects’ inner cognition, with their first-
person point of view has also been largely advac@anbury et al., 2002 ; Omodei et al.,
1997, 2005 ; Maarten Schraagen et al., 2008) ifllaontake aradically empirical
epistemological stance (James, 1904, 1912) ratlaarationalist empiricism(Bryman,
1984 ; Henwood & Pidgeon, 1994 ; Varela & Sheaf3k0; Vermersch, 2006 ; den Boer,
2008) inappropriate for the study of singular castsice the choice of a first-person
methodology for the study of Lieutenant A’s caséwitis five requirements : 1) to focus
on an individual’s cognition during a given, delied, situated, embodied and enacted
episode of experience, 2) to produce a first-persorative of such an experience, 3) to be
able to help the subject to perform recalls ofsuthentic (= not interpreted, not
reconstructed, not theorised) episodic memorigeeEpisode of experience, 4) to elicit
cognitive operations performed by the subject duhis experience through a semantic
analysis process, 5) to be capable of performinly loberpretative and an exploratory

factor analyses out of the data extracted fronfiteeperson narrative.
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The methodology of the present study, Pheno-CagnAnalysis (PCA), was created on
two foundations : psychophenomenology (Vermers6B62 for data collection through
the Elicitation Interview protocol (El) describad¢hapters 7 and 9, and
phenomenography (Marbach, 1993) described in chdpde a basis for data processing
(chapter 10). The El allows the researcher to tiesubject recall his episodic memories
of the episode of experience under study. Episodimories of traumatic episodes of
experience are said to remain unaffected, vividaetdiled (chapter 2) for a long time
(van der Kolk, 1997). Ethical precautions have beescribed and taken during this study
to avoid affecting the subject during the EI.

Keeping in mind the criticism addressed to qualitatesearchers (Bryman, 1984 ; Varela
& Shear, 1999 ; Olsen, 2002 ; Cho & Trent, 2006¢cputions have been taken to

guarantee as far as was feasible the scientifoitisis research (chapters 11).

With the reserve that other researchers would iablyi obtain a different narrative using
the same Elicitation Interview (EI) protocol withet same subject, and also under the
reserve that the semantic parsing and encodingedifferent objects and elements
describing his cognitive experience might vary, ilaerative resulting from Lieutenant A’s
Elicitation Interview (chapter 12) has yielded arportant volume of data (chapter 13, and
annex volume for details). His episode of expemeawas interpreted as made of 9 phases
of experience of the Critical Incident, and 44 BreasMloments (Bergson, 1934 ; Gusdorf,
1951 ; Stern, 2004), i.e. the memorable stretchegmerience recalled and narrated by the
subject during the El and considered as decisiokingacycles. The episode of experience
and its 44 PMs are the object of this researchwiaatdriven by the following question :
How does a fire-fighter, Lieutenant A, experienan@ritical Incident in the course of an
intervention, manage to resume and complete hisrmohmediately after the exposure to
trauma ?(chapter 3). To answer this question, we descramebistudied the shape of the
cognitive processes of DMA and their founding otgecognitive operations (CogOp)
conceived (chapter 7 and 10) as indissociable péifsognitive act ; cognitive object}.

460 Cogops were also elicited (chapter 13) thrabhglsemantic analysis of the narrative.
Decision networks representing the frequency ottirenological succession links
between CogOps were calculated and helped to distbe different shapes of DMA in
Lieutenant A’s case (chapter 14) and a set ofoaites was defined to analyse those shapes
and their cognitive context through exploratorytéa@nalyses. Seven findings were
derived from the analysis : 1) Four DMA patterngevelentified, in which affects play an
important part in a third of all PMs, 2) DMA pattsrchange from one PM to the next
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(Inter-Variability) and a model of inter-variabylivas elaborated, 3) the shape of cognitive
trajectories varies within each DMA pattern (Intfariability) and decision trees of intra-
variability were produced, 4) Recognition, memong anetacognition were found to play
an unclear part in DMA, 5) CI Experience Phaseges#ience-focused turns in the story
plot, 6) A Critical Incident is an experience oflapse of self-agency, 7) PTR stems both
from a cognitive struggle for agency and from exaésupport. A macrocognitive model

of Decision-Making-in-Action (DMA Model) is finallgerived from previous analyses. It

situates the role of affect within the individu&aision-making process.

15.2. Metacognitive and NDM implications of the study’s sven findings

Several conclusions can be drawn from the sevelintys of the analysis :

« Finding 1 : There are four DMA patterns in whicleats play an important part,
though deliberation-based cognitive trajectoriesgedominant in two thirds of the 44
PMs. Affect-based cognitive trajectories interv@m€l Experience Phases presenting
different levels of stressfulness (nominal, strglssfaumatic) and are not specific to
the traumatic phase. Lieutenant A’s case showsctigatitive models of decision-
making in action (DMA) (Decision Networks) can igtate affects in their design. The
macrocognitive model of DMA presented in synthedithis study does not depict
team decision-making nor does it describe tactiealsion-making. From an NDM
research perspective, the context of DMA is a giVedelimited™, situateér®,

embodie&* and enactetf episode of individual action, characterised inutémant A’s
case by time-pressure in fast-paced circumstamcgsring to make by-the-second
decisions for himself and his mission, clear gdaighe action (the intervention) and
ad hoc sub-goals in its different phases, intevastwith others and objects, and the
subject’s social background and environment degimroral and regulatory guidelines
and boundaries for the subject’s action. From aitivg training standpoint, the study
of Lieutenant A’s case confirms the role of affecindividual decision-making.
Never, or at best little mentioned in fire-fightamgulations, training courses and
exercises, it is, however, vastly acknowledged ley mnd officers of all ranks and
experience in private conversations. Trainees,elkas more experienced fire-fighters
should be told that affects signal discrepanciesch risks in the circumstances of
their action. Beside, they should be taught the faiterns of DMA that represent
landmarks of the cognitive decision-making proc®gs.hypothesise that it could be

useful in the toughest situations to “keep a caaldi.
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» Finding 2 : DMA patterns change from one PM totle&t : this phenomenon was
called Inter-Variability and was analysed to berélni by the stressfulness of the
circumstances experienced by the subject and thetiiin of the threat at hand. From
an NDM standpoint it is consistent with researchianding that people resort on a
variety of decision-making strategies along thersewf a given episode of action.
These patterns of DMA, and their internal shapegrittive trajectories discussed with
the next finding) represent the way people prosésations as indicated in the model

of the Rules of activation of the four DMA patter@ course, Lieutenant A is only

one case among thousands and these rules cantesigote generalisation, like any
other result from the present research. But wetgare to the necessity of performing
more similar studies to improve our knowledge @fsthrules and others uncovered
during our study. Such rules, from a cognitivertirag viewpoint should be taught to
trainee fire-fighters. This would be only theoratimaterial but would also constitute
landmarks in their retrospective analyses of theymaterventions that confront them
with Cls. Beyond, Inter-Variability tells us thdfect intervenes from time to time and
affect warns the subject of potential risks. Howeligeutenant A’s case shows that the
subject did not take the opportunity of realisirgviias subject to anxiety to revisit his

conduct of the operation. From a metacognitive gesve, Metacognitive regulation

implies not only the capacity for self-awarenessdiso the capacity to pose a
diagnosis of one’s own cognitive processing ofwinstances and to readjust that
process. In Lieutenant A’s case, these last twotfons seem not to have been

performed.

» Finding 3 : The shape of cognitive trajectoriesesmwithin each DMA pattern and,
beyond, across the entire episode of cognitive iapee. This phenomenon was called
Intra-Variability. It was shown, through an anatyasing classification algorithms, that

the stressfulness of circumstances was a likekpfaaf the election of certain types of

CogOps (perception, analysis, judgement, appraisatly). However, the transition
mechanism between CogOps is complex. First we Batnmtany phenotypic cognitive
transitions were statistically infrequent in Liendggt A’'s case. Does this hold true with
any other fireman or person exposed to a Cl ? Sigowe assumed a number (about
30%) of CogOps. Possibly the subject omitted toatarthem, or he could not recall
them. Possibly also we could not assume CogOpsvhiatd have changed our
analysis of phenotypic transition mechanisms. Wlaatéhe explanation, if there is
any, we know that the EI protocol has its limits practice, Els cannot last more than

an hour. The circumstances in which they are perédrare very hard to control. In
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Lieutenant A’s case, we had to perform it at tihe $tation. Contextual noises and
disturbances happened. This may have disturbesltiject and broken some memory
retrieval threads. Again, new pheno-cognitive stadif similar cases are needed to
advance the knowledge of the factors and ruleG¢no_DM = X and Factor {a,b, ...,
n} then Pheno_DM = Yof this phenotypic transition mechanism.

Finding 4 : Recognition, memory and metacogniti@uigd only as learning in our
study) play an unclear part in Lieutenant A’'s DM2nly few CogOps evidenced these
cognitive “support” functions. The shortness (numifeCogOps per PM) of cognitive
trajectories is an argument in favour of a rapié@anly recognition of the situation at
hand by the subject. Rapid situation recognitiam lsa assimilated to noticing features
that echoe the subject’s autobiographical knowleatgkin Lieutenant A’'s case we
should have found in his narrative some tracesiofi €alls upon his memory. But as
we did not the question again turns to the powehefEl to guide the subject toward
the exhaustive recall of his episodic memorieshSsiot the case and we must accept
the incompleteness of the first-person materiaBhdelivers. On the opposite, this
militates in favour of a rigorous observance of gneelines set for this sort of
interviews, as well as for the data processingéhaties. Similar reasoning can be held
in relation to long and short term memory processtise at the actual time of the
subject’s experience. However, they rely upander-consciousprocesses (Conway,
1995, 2001, 2005) and thus there is another lionihé pheno-cognitive study of DMA.
The Elicitation Interview (El) guidelines do nottyelp to cue the corresponding
probes. Work in progress at the GREX (Vermerschisude de Recherche sur
I'EXplicitation — El Research Group) may in thedte yield further ways to help
subjects perform this sort of recalls. Complemegntechniques may be needed. For
instance, we saw that the re-reading in Novemb@r 2 Lieutenant A of his
resequenced narrative had triggered a few furtpisodic memory recalls. Other
attempts by us in different contexts also tenduggest that a re-exposure to the initial
first-person narrative helps further recalls. Framethodological perspective, this is a
path to explore. From a metacognitive training dpaint, this could help the subject to

increase his awareness of his damow-whatandknow-how(Spear-Ellinwood, 2008).

Finding 5 : ClI Experience Phases are resiliencaded turns in the story plot. The
apparent proximity of our findings with Higgins’q27, 1998) concept of prevention-
focused self-regulation in whiclpéople’s safety/protection/security needs motivate

them to attempt to bring their actual selves inigrament with their ought selves,
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[and] negative outcomes to be avoid€Brockner et al., 2002, pp. 7-8) should be the
object of later studies. Under this perspectiveit@eimatic resilience appears as a
moral standard, hence one of the three factorslbfegulation. In Lieutenant A’s

case, there may be a conflict between the prevembicused and promotion-focused
self-regulation attitudes. The narrative shows thatsubject places at the first rank of
his priorities his will to play his social role, i@ a promotion-focus in self-regulation

: he wants to stay in place among the policemerfisgmien who are standing by the
dogs. His moral and regulation standards and das@ecomplish his duty are here
stronger than his need for safety. But his absehask awareness and of a subsequent
decision to rethink the conduct of the operation,ifistance to pull back, to recognise
the grounds to check if security is assured arg¢gent undue access to the premises
(this would have prevented the irruption of thééaj lies in his focus on safety for
himself, under his fear of the dogs. What we unideshere is that there is a conflict

in self-requlation. And this conflict is detrimehta the safety of the operation, of

people, and of Lieutenant A himself in fine. Sa@ulation management, which can be
seen as a metacognitive skill, therefore stantisegheart of peritraumatic resilience.
The subject’s rationality does not lie with his aajpy to think. It lies with his capacity
to regulate the focus of his cognition. This pagnalso a contribution to NDM
modelling of our cognition in action. This metacady® regulatory mechanism is part
of the cognitive process of DMA, and thus was ideld in the DMA Model
(macrocognitive functions numbered “0”). Howevearnsidering the very small,
insufficient amount of related data in Lieutenard #ase, we can only suggest to
perform more similar case studies and to improeeEhguidelines (New cues ?
Narrative re-reading ? ...) in order to help subjéctsecall more memories
corresponding to this regulatory mechanism (at leagerify the hypothesis of its very

existence).

Finding 6 : A Critical Incident is an experiencecollapse of self-agency. Luckily, or
just as van der Kolk (1997) had suggested, theodmsnemories of traumatic
experiences are the most vivid and detailed. Whaitenant A’s case shows is 1) that
he progressively looses his capacity to act uperctiurse of events (and on his own
course of action as his margins of safety and marealiminish as the peril increases)
; 2) that he resorts on a repertorybgtthe-secondoping modes to keep or regain this
capacity and the control over his course of actiod his fate. From a metacognitive
training perspective, this is very important. ltshbe taught to recruits, fire-fighters
and any person due to work in dangerous settings uinless they are seriously
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physically incapacitated they still can find wagssurmount adversity, even under the
prospect of death. Story-telling is probably an amignt way to convey this message;
but alternatively pushing trainees into sharp esdgcises that allow them, risklessly,
to get in touch with difficulties that require ahative thinking, the instrumentation of
available artefacts into ad hoc solutions, or tlvaraness and exploitation of the even
slightest margins of safety and manceuvre ,could tiiem a lived feeling of what it is
like to handle tough circumstances. In NDM terrhsgs finding also means that there is
a real interest to invest effort into research aloe individual cognitive experience of
trauma in action. Just like Lieutenant A’s casevg@an episode of experience is made
of different phases during which the subject exqrerés nominal, stressful and
traumatic circumstances. Just like this study leenlkable to compare the shape and
factors of the Lieutenant’s cognitive activity amdunveil the components of his by-
the-second struggle for self-agency, multiple stadif similar happenings would allow
to draw more substantiated comparisons of the gdreeomena. In terms of cognitive
engineering, whether of computerised working enviments or of standard operating
procedures, such elements are very important gdehad to introducing such cognitive
aids as &elf-agency collapse awareness indicator on-hand resilience mechanism
aid (awareness and choice assistant). This is tre justified in the context of very
fast paced actions. Lieutenant A in PMs # 11 and@dg able to mobilise resilience
resources. In other contexts we could not sayhjesus could display the same faculty
without cognitive aids. The present research shbatssimilar case studies have to be

performed and their implications in terms of coyatengineering have to be studied.

Finding 7 : PTR (peritraumatic resilience) stemthkdoom a cognitive struggle for
self-agency and from external social support. Tigdance and support from other
crew members can help a crew member affected bynan action to reconnect with
his duty. In the present case, someone shoutin@ttiag has escaped calls on the
subject’s ethical and regulatory background, thedrte search the missing dog in
order to protect other people against the impendarger. From an NDM standpoint
this is an important result of this study as itwhdhat people’s safety on the line of
duty is dependent not only upon individual cogrmtfaculties but also on the well
rehearsed and matured skill to detect crew matdanger and to make-up a way to
help them reconnect with the course of action aribtpem out of the state of
wobblenes¥® in which they may be. Crews’ safety on the linelofy, in operation,

can be at stake if the crew altogether fails tosjol® one another this kind of social
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support. Hence the tight relationship between ildial and collective peritraumatic

resilience. This is what Weick’s (1993) analysighed Mann Gulch disaster points out.

15.3. Five axes for Cl metacognitive training and the satdty of fire-fighters

The findings of this study complement those of Kegls& Johnston (1998) and of Keenan
(2008) about the need to train people for Critloaldents in order to improve their safety
on the line of duty, when confronted with attacsihstance. Metacognitive training can

help to enhance their capacity for peritraumatsilience.

Five mechanisms of peritraumatic resilience hawnbdentified :

1. Lieutenant A’s case teaches us that such a cagseitys first from an ability to better
picture what is going on in the course of an int@tion in the field : the experience of
Cls is phased (here we identified nine phasesyandharacterised each phase as a
recognisable change in circumstances and in theatigcognitive focus, goals and
coping mechanisms. As far as feasible peritraurmasitience starts with the
prevention of potential trouble, provided the sabjeas this metacognitive capacity to

analyse the course of events.

2. We have also concluded to the inability of the sabjo question his attitude toward
the situation and to change the conduct of theatjper. We have hypothesised earlier
that this may have been caused by a conflict betweseself-regulation focii. His
indecision can be noticed, interpreted and acteuh lny the subject in order to prevent

adverse happenings.

3. We have also shown that the stressfulness of thiexbwas a driver of changes in the
subject’s decision-making strategies. When affelgs; the study has shown
reasonable evidence of the subject’'s awareness ehtotions (anxiety, fear, not
mentioning peritraumatic dissociation). At thisggdhe subject can still prevent
mishappenings though Lieutenant A did not.

4. Fourth, we have presented reasonable evidence dghshpaced cognitive struggle for
self-agency that materialises in the electiobythe-secondoping modes. The study
also shows that the subject was aware of his shgnkargins of safety and
manoeuvre. Peritraumatic resilience, in these mésneslied upon adaptive fast-paced

264



manoeuvres aimed at regaining some margin of shiegxploiting available margins

of manoeuvre.

5. Fifth, we showed that social interactions have desreficial to the subject just after

the exposure to trauma as they helped him to rexdwith his duty and to come out

of the state of wobbleness he was likely to be in.

Our findings point therefore to five metacognitslglls that can actively contribute to

peritraumatic resilience when experiencing Criticaidents (CI) :

Metacognitive
Time scalg Monitoring Clues Reaction Goal
Situation shifts management Minute Individual | Discrepancy ReorientatiprPrevention
Self-regulation conflict management Minute Individual Indecision | ReassessmerRrevention
Affect-based decision-making warnings Seconds| Individual Emotion | Affect contfoPrevention
Sélétrf:gsecond eogriive slleglle o Seli- Second | Individual| Low margins Coping madeProtection
Attentive crew realignment Seconds| Crewleve] Odd behavipurSupport | Reconnectig

Table 51 Five Cl-focused metacognitive skills

Thesefive Cl-focused metacognitive skilse requirements for a generic framework of

metacognitive training that we derived from priconkw by Driskell & johnston (1998),
Cannon-Bowers & bell (1997), Fin et al. (2007),4hfz (1993), Orasanu & Fischer
(1997), Klein (1998), Downing et al. (2007), Pr@ttal. (1997) and Flavell (1979).

Metacognitive training usually pursues :

Three goals, from the acquisition of theoreticab\kiedge to rehearsed practice : 1) to
develop the trainees’ knowledge of the stressbalténtially traumatic environment of
work (to date a form of such training occurs deédat the BSPP as every month the
dead on the line of duty are honored during moraisgemblies in every fire station) ;
2) to develop their decision-making skills in @&l circumstances (today, only a basic
training is given to recruits and consists in rebieg the right actions to cope with the
hazards of the job, like back drafts for instancg)to build every trainee’s confidence
in his ability to perform under stress and in sisipg critical circumstances (this type
of training exists to some limited extent at thePB3n the form of classroom training
sessions, morning exercises, fire-extinguishingitng, and larger civil security

exercises).
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» The development of three basic skills under theiptes three goals : 1) the capacity to

perform self-assessments of one’s own cogniticaction (i.e. metacognitive
monitoring and interpretation) ; 2) the capacitgébect the right decision-making
strategy (as seen before, affect-based vs. deliberbased) ; 3) the capacity to use
one’s own knowledge and experience to preservesamwen and people’s safety in
surprising, novel circumstances (for instance, anMGulcF* as the fire whirl is
about to burst, Dodge, the head of the crew of sjuokpers burns a small patch of
grass and creates the escape fire to survive #s¢ plieutenant A, more basically,
uses free space around him to escape the dogbapalice bullets ; this corresponds
also to the Selection of the level of abstraction at which émsidet the problem at
hand or the rule-based shortcuts, knowledge-bas&gsas and knowledge-based

planning processes described by Rasmussen (1985)).

A generic framework that could allow to annalysdanegnitive training requirements is
summarised in the following table. Further workeeded however in this domain as in

practice the process to create learning stratégi¢'going meta” still has to be explored:

Goals*

TRAINING

Skills #

To develop
knowledge of the
stressful /traumatic
environment

To develop decision-
making skillsin CI
conditions

To buildone’s
confidencein ability
to performin CI
conditions

Self-assessment of
one’s cognition *

The mental process in CI
circumstances ®

Consciousness of one’s
cognitive activity

Rehearsing metacognitive
awareness in novel
situations

Selection of a decision-
making strategy *

The repertoire of decision-
making strategies =

Adaptation of the decision-
making process according
to circumstances

Experimenting decision-
making strategies in novel
situations £

Effective management
of knowledge

How people use their
experience and knowledge

Selection and
instrumentation of

Developing creative
instrumentation in novel

resources * Eo tackle CI circumstances | problem-solving RSK = & situations
artefacts
Provocative metacognitive learning strategies
THEORISING
GOING META » | CONSOLIDATION GENERALISATION REGULATION

Theoretical knowledge

Across domains of action

I and others

53). # Cannon-Bowers & Bell (1587), = Flin & 3l (2007). Crasanu & Fische:

%t & 3l (1997). £ Flavell (1979

Figure 46 The generic framework for the analysis ofmetacognitive training requirements

In the particular context of the preparation fotgmtial Cls of emergency personnel

working in small teams, like fire-fighters who warkbinoms or serve an engine, we

suggest thatwvo global metacognitive skillsbe considered:
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* “Individual Resilience Management is the metacognitive skill that allows an
individual confronted with a Critical Incident toamage 1) his awareness of the
situation and of its shifts, 2) his self-regulatmnflicts, 3) affective signals that point
to discrepancies in himself or in the course oihgse4) his power of agency. These
elements of knowledge and practice can be suppbyt@detacognitive training
techniques evoked by Cannon-Bowers & Bell (199 ¢hsaasmulti-media
presentationghat provide root knowledge of the basics of DM@ TR and
cognitive feedbackom real-life interventions during which incidereven non

critical incidents) have occurred (this should pstematié®).

» “Collaborative Resilience Managemeritis the metacognitive skill by which, first, in
the post-exposure phase of the experience of tramaetion, team mates support one
another on the basis of a monitoring and resporseeps by which unaffected team
members assess each others’ condition, seek digr@simatic exposure in others,
elaborate pertinenteconnection-with-dutgub-goals, propose them to affected team
mates, and support the latter while they (try ti)ugon this sub-goal. For instance, at
the end of PM # 12, when Lieutenant A is still slraby the attack and the shootings,
he is fortunate that someone reconnects him wgldbty by shouting that the second
dog is missing, posing a risk to surrounding pofaites, and generating a
circumstantiakearch the missing daub-goal. Secondly, this skill consists also in
monitoring the conduct of operations in order ttedediscrepancies such as, in
Lieutenant A’s case, his lack of initiative to mesture the measures taken to secure
the garden and surroundings of the house. Thisisthe father could irrupt at an
inopportune moment. And also, in PM #36, we noteldte realisation that shootings
might have hurt neighbours. This second fold rediestrong cultural norms : telling
Lieutenant A he had not taken appropriate secarggsures is a challenge to the
hierarchical relations between commanding offieard Men. Collective resilience
Management should be parttadining sessionamulti-media presentationas well as
cognitive feedbactWhen significant situations or actions have begregenced in the
field.

Beside simulationsadvocated by Cannon-Bowers & Bell’'s (1997) areiagmat exploring,
improving and assessing one’s capabilities in liadial as well as Collaborative
Resilience Management, and could be used. Thesedade classroom tabletop
exercises, serious games, and when available sthefiproper simulatorgxercises

placing people in real-life like situatiorshould complement this panoply of techniques,
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but their content should be carefully defined aalidg with Cls is psychologically

challenging.

The challenge we face in future research lies ildimg a metacognitive learning scheme
based on the principles presented by Spear-Elliadw2008) i.e. to create the set of
metacognitive learning provocative strategies ckgptbengage fire-fighters to “go meta”.

15.4. The need to improve the conceptual model of CogOps

Finally, methodological conclusions can be dravamfithis research. Data processing
results suggest that the taxonomy of cognitive ajpans is more elaborate than the simple
pairs of {CogAct ; CogObj} hypothesised in thisdyuas to characterise CogOps we were

led in fact to use several further concepts :

* For cognitive acts :

» Families of acts : corresponding to the macrocogniunctions presented in the

macrocognitive model of DMA.

e Types : CogAct, that act as a fairly manipulableaapt for reasoning ; however,
we saw that DM Steps were better candidates fgtgng global decision
networks and the macrocognitive model of DMA religon CogObj families and

DM Steps for the clarity of its reading.

* Sub-types : CogActST, that refine the definitiorCafgActs and were elicited in
the semantic analysis of speech clauses, but ametailed for drawing decision

networks.

* For cognitive objects :

« Families of objects : they are the macrocognitibgcts taken into consideration in

DMA (Action regulation objects, objects from the nhebof experience, affective

objects, etc.).

» Types : CogObj, that point to more precise cat@goof objects taken into account

in DMA (settings, self, others, situations, margiets.).
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* Sub-types : CogODbjST, that detail the definitiorCaigObjs and were elicited in
the semantic analysis of speech clauses, but argetiailed for drawing decision

networks ; CogObjST can be seen as features aftjeet.

* The FOCUS attribute of CogOps : CogObjST still rem@ncepts. For instance :
the “OTHO5- PAIN - Feeling of pain / being hurt / gettiwounded CogObjST
details the OTHERS / ANIMAL'SCogObj and we understand tratother person

or an animal feels pairand that for instance the subject perceives it

(PERCEIVINGCogAct). But still, we cannot say who that persomnimal is.
Whereas, if we associate the FOCUS attribute tedinee CogODbjST, for instance
“03 Mother crying / expressing her strésge know the subject perceives the
suffering mother. Marbach’s (1993) phenomenograpbtation was too hard to

use and read. But it identified clearly the factttbognitive objects are composite.

PCA research must refine its model of CogObjs tegrate CogObj features describing

them more completely. This might increase the arhotiime spent on semantic parsing.

The development of ad hoc facilitating automatit snalysis tools is an axis of research.

Beside, the phenomenographic database was fouselda aid in structuring, criticising
and refining the descriptive attributes and coreem manipulated. The following
diagram presents a possible future, more elabqretedeptual model for the description

of CogOps :
CogAct CogOby
family family
CogAct CogObj CogObj
\ /41 identity
CogAct CogOby > ( 0gOby
sub-type sub-type features

Figure 47 The future conceptual model for the desgption of CogOps

15.5. Conclusions and future research

15.5.1.Methodological research

We have shown, through the idiographic study otiteeant A’s case that a pheno-

cognitive analysis of the cognitive process of Didlidd of peritraumatic resilience could
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be performed. This was not obvious in the firstplas the Elicitation Interview (El) had
been used mainly to elicit subjects’ knowledge @iviihey learn and resolve issues in the
domain of classroom education. What was accomgligiéhis research is bridging a
traditionally qualitative and interpretative psyphenomenological approach with
guantitative factor analysis techniques.

Of course, we have raised along this researchtrepore epistemological reserves, and we
have highlighted the limitations of our own workutBeven with these limits in mind, what
we found out is that researchers’ claim for a ¢mllation between qualitative and
guantitative traditions of research can be satisfidere are at least three conditions for
this. The definition of a methodological framewdksed on well documented and
articulated concepts, methods and techniquesusdafmental requirement in order to
satisfy both parties. Olsen (2002) advocates cdmtiay and diverse researchers’
standpoints, i.e. epistemological pluralism, aaiadration between the two types of
scientists. And, as a lesson from this researehgtfalitative side of a study must deliver
data usable by scientists seeking to perform at lestegorical data analyses and factor
analyses. Semantic analysis was the indispensabigetbetween the two traditions. Time
consuming and still unsupported by ad hoc autoneticanalysis tools, this is one of our
next endeavour and this epistemological bridgeisrgportant aspect of future pheno-
cognitive research work. Another axis is the imgment of the EI protocol as already

discussed in previous sections.

In the same line of methodological developments scond point is that when studying
the Intra-Variability of the pattern of DMA’s cogive processes, we have highlighted the
central importance of the transition mechanism betwcognitive operations. This idea is
not new and it should be paralleled with currentknio neurosciences (Varela,1999 ;
Dehaene et al., 2006 ; Freeman, 2007) on the tiamsnechanism between the large-scale
cortical synchronisations that give life to our nidiye operations and sensori-motor
actions, transient networks that integrate distributed brarmocesses into highly ordered
cognitive functions(Lutz et al., 2002). Neurophenomenology (EIli899 ; Varela, 1999 ;
Lutz et al., 2002 ; Thompson, 2007 ; den Boer, 200% conceived to bridge the gap
between psychophenomenological research and neemosahrough combining first-
person cognitive testimonies and brain imageryooitolled experiments. Already,
Elicitation Interviews have been used for such pags (Thompson, 2007). If
neurosciences underline the complexity of the bpadtesses that elect a mental
operation, the “neurophenomenological cooperatis@ source of progress in future
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cognitive research. The PCA protocol is a candidetgument to perform Elicitation
Interviews about real-life episodes of experiemceadnjunction with brain imagery. The
study of the correlation between brain images efrttental activity of recollecting
episodic memories and the cognitive operations sgoadly derived from the narrative
would bring further progress in PCA research. Bigsvith regards to the assumption of

unnarrated CogOps and the elaboration of the dogridxonomy.

15.5.2.Topical research

Our primary topical conclusion and axis of futuesearch has to do with metacognitive
training and its short term application to imprayiire-fighters’ safety on the line of duty.

We have elicited twglobal metacognitive skillhat contribute to the development of
peritraumatic resilience in people working in danoges settings, such as fire-fighters. The
generic Cl-focused metacognitive training framewor&sented here to emergency
response organisations, as well as to all orgaaisatoncerned with the management of
emergency situations, even in more mundane areasiblife, acts as a map to specify

and organise a metacognitive training plan. This@ame has already practical applications
opportunities in our daily activities. However,resnoted before, the challenge is to
elaborate metacognitive learning schemes that enfyagfighters, or other people

involved in dangerous activities, into “going me{&pear-Ellinwood, 2008). This requires

a long-term partnership with an emergency respornganisation such as the BSPP.

In a recent meeting (June 2013), the BSPP’s (Faesbrigade) Bureau of Training
Engineering showed interest for this framework andfindings in two areas :

* The improvement of fire-fighters’ safety on thediof duty : Post-intervention

debriefing and lesson learning are a BSPP regylagi@scription. In practice they are
oriented toward the analysis of events along tirieline, the collective behaviours
and in case of incidents individual behaviours,dheses of incidents, the domains in
which progress should be made. The report extpogted on the IAFC’s web site
(IAFC, 2013a) show a similar orientation. But, litkee SNCF (French Railways
company) who asked us to inquire into the cognitinderpinnings of an accident in
2005 (Théron, 2005) when the official report coneld merely to trees blocking the
view of station officers and a human error, a weagitional conclusion in accident
reports, the BSPP has an interest in understarsiffgbehaviour when Critical

Incidents occur in the field. The primary reasothes institution’s concern for their
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personnel’s safety in action. This axis of resedr@$ not yet been explored but was
found to be of the highest interest given curregtdlative obligations placed upon

employers to guarantee collaborators’ safety, uiclg the BSPP.

« The recruitment process : People applying for figbting jobs are assessed for their

capacity to stand the hardships they will inevigdialce in their career. If so far the
recruitment process has been fairly reliable, tiveent 25 to 30% first-year attrition
ratio signifies however the need to add new fateisformation, evaluation and
selection methods in use. For instance : the aeati visual material and stories for
information, and metacognitive games for evaluatind selection. The five CI-
focused metacognitive skills could be part of stedts. This area of research has to be
explored.

Secondly, we have seen that Intra-Variability decisrees deliver association rules that
could feed inference engines, and we assume throagh could help to develop, in video
games and behavioural simulatarsgnitively autonomous computer agéfithat could
display unpredictable (by the player) and adaptieleaviours founded on sophisticated
patterns of autonomous deliberative and affectogniive reactions. In this area, Wang
(2009) highlights thatDespite the fact that the origin of software aggygtems has been
rooted in autonomous artificial intelligence andgoitive psychology, their
implementations are still based on conventionalarapive computing techniques rather
than autonomous computational intelligeric&he link between our work and cognitive
architecture¥’ should now be studied. This strand of researckdogald new means to

train people for potential Critical Incidents. Hdto be explored.
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CHAPTER 17. Thematic index
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® They add thatThe U.S. Fire Administration’s (USFA) voluntary-etiment National Fire Incident
Reporting System (NFIRS) comprises the largestrirdtion database used for analysis in most academic

and government publications on firefighter injurgesd fatalities’ (ibid, p. 5).

" Fire Brigades Union (UK)

8 «Although statistics on the number of attacks oefifihters collected by individual brigades, and ethetal
evidence from firefighters themselves, suggeststigroblem is both extremely serious and on the
increase, it is only very recently that data haerbeollected and published at national level acrb&sUK in
an attempt to quantify the scale of the problenr.Hogland and Wales, the Office of the Deputy Prime
Minister (ODPM) has collected figures since 1 AR@04 at the request of the Chief Fire Officers
Association (CFOA) Operations Committee. Its stisisshow that there were almost 400 attacks on
firefighters over the nine-month period to the efdanuary 2005 (see table 1). The ODPM confirnied t
the statistics are to be collected on an ongoingidaHowever, this figure is based on serious uregeting
by brigades — only 18 out of the 50 English andsWéle and rescue services responded to requasts f
information in compiling these figures, represegtonly around a third (36%) of all brigades in Eagt
and Wales (p. 3).

°“In March this year a two year old boy died in thasEerhouse area of Glasgow after he was shot in the
head with an air rifle while walking down the streéth his older brother. Police believe that hesashot
accidentally — the real target being firefightertseanpting to put out a kitchen fire. A firefighteas also hit
with an airgun pellet at around the same time. [Atfacks on firefighters are both widespread and
increasing. In February, a firefighter was shotvath an air rifle by a group of youths as he tackieblaze
and attempted to rescue people trapped in a thi@eg building in Stockwell, south London. On oighh

at the beginning of March this year, Belfast firews faced eight separate hostile incidents oved-doour

period. And at the end of March two firefighterslamsub-officer were injured when their crew faeed
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barrage of missiles — sticks, stones and bottiefile attending a small rubbish .re in Winton, Exin
Lancashire. In December, a firefighter in StocktGleveland needed hospital treatment after beimychad
in the face and knocked unconscious by youths ptiegito steal a defibrillator and first aid kitdm his
engine. And these are just the incidents that ggdrted in the press. In some areas, attacks ifvplair
rifles, crossbows, missiles including bricks, seaad bottles or verbal abuse happen virtually gweght.

In Strathclyde, where the young boy was kille@fifyhters say that the problem is escalating, \mitbre
frequent attacks and more serious incidents ocogrrin Central Command alone over a three monttoger
to the end of 2004, there had been 26 incidentsving groups of youths throwing stones, bottleeworks

or other objects at crews and appliancgp. 1).

10« Although the problem tends to be worse in depraregs, it is by no means only firefighters working
poor inner city areas that are being attacked. Tafithe 26 attacks on firefighters recorded by tlemkFire
and Rescue Service over a 12 month period in 20@8/4¢xample, occurred in Tunbridge Wells. In $out
Wales, although some areas of Cardiff are probleeas, so are villages and small towns like Aberaych
Tredegar, Merthyr Tydfil and Aberdare. And Eddiediso, FBU Brigade Secretary in Berkshire recently
told Firefighter magazine, ‘People... think of Berkslas Windsor Castle, Eton School and Royal Adtat.
like most other brigades we have areas which ateeeirouble spots or potential trouble spots. Tikist

just about inner citie§' (p. 3).

1 «|n Scotland also, official figures do not reflebetextent of the problem. The Scottish Executiz f{8s
collated figures from Scottish Brigades since Ap803. It reported at the end of 2004 that thereend38
attacks on fire service personnel — more than oday— between April 2003 and March 200%. 3).

12 Beignon (2003) reporting an increase in the nunolbeases of violence underlines the necessity for
firemen to continue to perform their duties as gisva‘ll en va de méme pour le pompiers qui, en dépit des

phénoménes d’insécurité éprouvés sur le terrainedd continuer a exercer leur missfap. 15).

3 The 2008 Annual Report of the French Observattéréa Délinquance
(http://www.cartocrime.net/Cartocrime2/index)jsfates that in 2008 899 Firemen were victim oassault,

equating to an average national rate of 2 asspeftd0000 interventions. More specifically, the PSP
average rate was above the national figure atddr.3 0000 interventions.

4 «really serious incidents are thankfully relativeire in Scotland, but the cumulative effect of e=sous
incidents also has an impact on firefightérg. 8).

15w Stress is a major problem in volunteer fire depaits and it's a big reason for attrition’ (Strent985,
p.24)".

'8 Dangerous dogs are a regular problem. In the WiKingd the 2013 session of the Commons, the disoassi

of a Dangerous Dogs Bill was started and the HofiS@®ommons (2013) report states that dangerpug “
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dogs are out of control due to the irresponsiblaleliberate actions of a minority of owners. Sepeaple,
including five children, have been killed by dagfiomes since 2007 and the cost to the NHS ofrigeat
severe dog attack injuries is over £3 million anlhugAdditionally, many animals, including livestoand

some eight assistance dogs a month, are attackdadsy’ (p. 3). The Bill is intended to allow law suits
when such events take place in private areas. [Betan be found at

http://www.parliament.uk/business/committees/coneri-a-z/commons-select/environment-food-and-

rural-affairs-committee/inquiries/parliament-2018Aderous-dogs-measures

Y For instance dtttp://www.ukandspain.com/dangerous-dogs/

18 http://www.dogsbite.org/dog-bite-statistics-fatiai-2011.php

'° The Paris Fire Brigade (BSPP : Brigade des Sageomspiers de Paris, France) enrolls more than 8000
men in 2007. Further information can be found id eates and on the BSPP’s web site at

http://www.pompiersparis.fr

? The French National Day, usually an occasion bfpaworks

“L"Dans son ouvrage, Le ressort invisible. Vivre téxte, G. N. Fischer définit ce qu'il entend pareiv
I'extréme. Il retient principalement trois carads#iques: la violence et l'intensité de I'événemetiu, son
caractére soudain et imprévu, et l'impossibilitéipte sujet de négocier cet événement par ses rmoyen
habituels".

22«sydden losses of meaning which have been varideslyribed as fundamental surprises (Reason, 1990)
or events that are inconceivable (Lanir, 1989),dad (Westrum, 1982), or incomprehensible (Perrow,
19847.

% My own translation

24 CISD is not a psychotherapy but rather helps ematly healthy people to make sense of their agdvers

experience.

5 In 2006, these interview reports were found onireb but are now impossible to retrieve. These

testimonies were provided during an internal ingpierformed in October 2001.

%6 The authors summarise its definition by Freu@riginally a medical notion, derived from the figldf
military medicine and surgery, trauma was subsetjyéntegrated into the field of psychiatry, rathearlier
than the notion of stress. [...] In 1920, he metajuadly defined trauma as the breaching of the ‘f@ative

shield’ by an external stimulus, its overwhelmirigets pushing the individual into a state of heg§sihess.
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" For Sauzier (1997)There seems to be a contradiction between trauthhws seen as exceptional, and
its consequences, posttraumatic stress symptonggtoldhich are seen as widespreag. 386), and he adds
that ‘the definition of trauma itself is still broad, uag and changeable. Classically, trauma was seanas
extraordinary event that overwhelms the organiscagacity to survive with physical and/or psychotadi
integrity’”. DSM-I related war experiences to ‘gross stresstions’. DSM-I1l and DSM-IIIR described an
event ‘outside the range of usual human experief@®M-1V has omitted the notion of extraordinarisies

and describes the event by its consequencesosly/ dfoor threat to physical integrity or death(ibid).

2 «As noted at the beginning of this paper, “Experiagdrauma is an essential part of being human’r(va
der Kolk & McFarlane, 1996, p. 3). But what is trmaa? Defining “trauma” is a difficult and complex
undertaking and has been the subject of much dismusnd debate. [...] In the Diagnostic and Statsti
Manual of Mental Disorders , third editon, revis@SM-I1I-R ; American Psychiatric Association, 1987
trauma was defined as something “outside the rasfgesual human experience” that should “evoke
significant levels of distress in most people”Zp0). However, this definition was deemed by many a
unsatisfactory, resulting in critical discussionscasuggestions for change (Davidson & Foa, 1991;
Kilpatrick & Resnick, 1993; March, 1993). The pheasoutside the range of usual human experience,”
came under particular scrutiny. “Traumatic evente &xtraordinary, not because they occur rarelyt, bu
rather because they overwhelm the ordinary humaptadions to life” (Herman, 1997, p. 33). The
conceptualization of trauma was changed somewhtiteriourth edition of the Diagnostic and Statiatic
Manual of Mental Disorders (DSM-IV ; American Psiattic Association, 1994). Trauma became defined
as when a person “experienced, witnessed, or waf@oted with an event or events that involved alotu
threatened death or serious injury, or a threathe physical integrity of self or others,” and “thperson’s
response involved intense fear, helplessness, offidpp. 427-428). This definition is more clogel
aligned with ideas put forth by a variety of resdars and theorists (e.g., Classen, Koopman, &dgapie
1993; Herman, 1997; Kilpatrick & Resnick, 1993; Mhr 1993; Spiegel & Cardena, 1991) because it is
more detailed in operation, more inclusive in exgece, and less constrained by the notion of
uncommonness. Note also that the definition pdi fiorthe DSM-IV includes the individual's reactitmthe
event. A traumatic event is a highly subjectiveeei®mce. Two people may experience the same duerfor
one it may be deemed traumatic while for the otheay not. Thus, such an inclusion in the
conceptualization of trauma allows the person’sjsctive experience to be taken into account and
potentially allows certain events to be labeledrasmatic even if they are not distressing to nutlser

people”

“in Freud’sJenseits des LustprinzipBeyond the principle of pleasure, 1920

30«3 lived experience that brings, within a short las time, such a high rise in psychological eximta

that its liquidation or elaboration through ordinaand usual means fails, which can but entail ltasging

disorders in the energetic functioning

1 My own translation
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32 Clervoy (2007, pp. 28-29), refering to the Frepskichoanalyst Jacques Latanlistinguishes (possibly
stressful) expected eventa(itomatofi) from traumatic events conceived as unexpectaeghrising, events
(“tuché).

% A French Army’s chief psychiatrist

% A French Army’s chief psychiatrist also

% “Fright is depicted by subjects in terms of ‘a hat’ blank’, of an eclipse of the Self — ‘| was tin¢re
anymore’, of a complete silence, of ‘a loss of vegrdf moments of ‘blackout’, a ‘halt of conscioass’ of a
very short duration with a loss of emotional fegéf. My own translation of : E'effroi est dit par les sujets
en termes de « panne », de « blanc », d'éclips®ide« je n'étais plus la », de complet silenaexdgerte
des mots », de « moment de black-out », un « deréd pensée » d'une durée trés bréve avec uneedse

d'émotiori

% «|a rencontre brusque d'un détail insoutenable qitiifruption dans le champ de vision, se surajaita

I'horreur préexistante, détail dont I'horreur dégasen intensité ce que le sujet avait essayé dipetfi

3" My own translation of : ‘Cette incrustation d'une image de la mort va $e fdans trois types de
circonstances : 1. C'est la vie du sujet lui-mémieegt menacée [...] 2. Le réel de la mort est pérttavers
la mort de l'autre [...] dans des circonstances effdt de surprise joue son réle [...] 3. Chez desqenes
impliquées dans la mort de l'autre, préparées mtat de l'autre, puisqu'elles en sont les autebmifreau

par exemplé)

% My own translation

%9 Kowalski’s (1995) wording shows the ambiguity sumding the word Stress that may easily get codfuse
with Trauma : ‘Stress may be further categorized as either curivelatress (eroding, i.e., the daily hassles)
or traumatic stress (sudden, intense). In emergemayagement the focus is on the consequences of

traumatic stress.

“OWelford A T (1973)Stress and PerformancErgonomics, 16, 567-580
“L“the concept of emotion includes that of stress,tattl are subject to appraisal and coping theory.aA

topic, stress is more limited in scope and depémtthe emotion%

“2«The term stress, meaning hardship or adversity,lmfound - though without a programmatic focus - a
least as early as the 14th century (Lumsden 1981) Despite [...] different usages, however, certain
essential meanings are always involved. Whatevedsvare used to describe the stress process, four

concepts must always be considerkda causal external or internal agent, which Hoclkdled a load and
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others call stress aa stressorIn my own analyses, | emphasize the person-emwient relationship and
relational meaning (defined belowd; an evaluation(by a mind or a physiological system) that
distinguishes what is threatening or noxious frohatis benign3. coping processessed by the mind (or
body) to deal with stressful demands; @@ complex pattern affects on mind and bodyoften referred to
as the stress reactidh (words put in bold by me)

3 “stress consists of three processes. Primary apgriighe process of perceiving a threat to oneself

Secondary appraisal is the process of bringing adna potential response to the threat. Copindes t

process of executing that response. Although thesmesses are most easily described as a linearesesg,
Lazarus has emphasized that they do not occur imndmoken stream. Rather, an outcome of one process
may reinvoke a preceding process. For instancdjzieg that an adequate coping response is readily
available may cause you to reappraise a threaeas threatening. As another example, if a copisgpoase
is less effective than expected, you may reappthestevel of threat or reappraise what coping @sge is

appropriate. The entire set of processes, then, eyale repeatedly in a stressful transaction

44| recently proposed (74, 75) that psychologicaéssris best regarded as a subset of emotion. tn fac
anger, anxiety, guilt, shame, sadness, envy, jegland disgust, which arise out of conflict, aoenenonly
referred to as the stress emotions. The emotiomsanuch richer source of information about howpdeo
are faring in adaptational encounters, and in thi@res overall, than the unidimensional concepstoéss.
[...] This is because stress theory usually provioiey two analytic categories with which to consider
psychodynamics, high and low; and even if we tat@dccount the distinctions | have made (29) betwe
harm, threat, and challenge, there are still orilyele categories for analysis of coping psychodynan®n
the other hand, there are 15 or so emotions, edtthits own script or story line, its own relationheme,
which provides a far richer potential for understimg people and their situations. We learn différings
from each emotion aboatperson's transaction with the environmernthe environment itself and—if we
have information about numerous emotional encogrtebout the kind of person we are dealing withm) a
in effect, suggesting that emotions always be ntedsn the context of research on coping and the

psychological stresses that requirg it

“each emotion arises from a different plot or stabput relationships between a person and the
environmerit: Lazarus (1993b) identifiesl5 different emotions, more or less (Lazarus 19918 here are
roughly 9 so-called negative emotions: anger, frigimxiety, guilt, shame, sadness, envy, jealcarsy,
disgust, each a product of a different set of ttedlkzonditions of living, and each involving diffat harms
or threats. And there are roughly 4 positive emugichappiness, pride, relief, and love. To thiswe
probably could add three more whose valence isvegai or mixed: hope, compassion, and gratitude.

(Below | suggest the "core" relational themes facte of these emotion’).

Emotion Core relational theme
Anger a demeaning offense against me and mine
Anxiety facing uncertain, existential threat
Fright an immediate, concrete, and overwhelmingsptay danger
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Guilt having transgressed a moral imperative

Shame failing to live up to an ego-ideaa

Sadness having experienced an irrevocable loss

Envy wanting what someone else has

Jealousy resenting a third party for the loss 0§ threat to, another’s affection or favor

Disgust taking in or being too close to an indig®#stobject or (metaphorically speaking) idea

Happiness | making reasonable progress toward thieatian of a goal

Pride enhancement of one’s ego-identity by takimeglit for a valued object or achievement, either
one’s own or that of someone or group with whom idieatifies

Relief a distressing goal-incongruent conditiort thess changed for the better or gone away

Hope fearing the worst but wanting better

Love desiring or participating in affection, usyatlut not necessarily reciprocated

Compassion being moved by another’s suffering and wantingetph

> Lazarus (1993b) highlights the cognitive natur¢hefappraisalprocess and of the subject’s reaction to a
stressor fsychological stress is dependent on cognitive atiedi [...] This view is centered on the concept
of appraisal, which is the process that mediateseuld prefer to say actively negotiates - betweenthe
one hand, the demands, constraints, and resouifciée @nvironment and, on the other, the goal higm
and personal beliefs of the individual

“®“the degree of stress reaction depended on evatutitoughts (appraisal and coping)

47 «appraisal and coping processes [shape] the stresstion, and [...] these processes, in turn, [are]

influenced by variables in the environment and withe persori.

“8«Because psychological stress defines an unfavogeon-environment relationship, its essence is
process and change rather than structure or stgsig.| shifted from an emphasis on ego defenses to
general concept adppraisalas the cognitive mediator of stress reactionseddn to view appraisal as a
universal process in which people (and other angnebnstantly evaluate the significance of what
happening for their personal well-being. In effdatpnsidered psychological stress to be a reaction

personal harms and threats of various kinds thatrgmd out of the person-environment relationship.”.

94| said above, without explanation, that emotions always a response to relational meaning. The
relational meaning of an encounter is a personisseeof the harms and benefits in a particular pefso
environment relationship. To speak of harms andebtnis to allude to motivational as well as cdgya
processes; hence the complex hame of the theoigh ivitludes the terms cognitive, motivational, and

relational.”.

0 Selye H (1974%tress without Distres®hiladelphia: Lippincott

*L“personality variables and those that charactertz énvironment come together in the appraisal of

relational meaning. An emotion is aroused not pysan environmental demand, constraint, or resolmae
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by their juxtaposition with a person’s motives dmadiefs. The process of appraisal negotiates betvesel
integrates these two sets of variables by indicptite significance of what is happening for a pairsavell-
being. This is an extension of the cognitive mégfial principle in psychological stress theory nmely, that
what causes the stress reaction is not the envieoah "stressor" alone but also its significance as
appraised by the person who encounters it. [...] keyeappraisal component is motivational; to have an
emotion requires an active goal in an encountengfgoal is at stake there can be no emotion
*2«Coping depends on appraisal of whether anythingtmadone to change the situation. If appraisal says

something can be done, problem-focused coping predes; if appraisal says nothing can be done,

emotion-focused coping predominates. Here we hadiscovered the Alcoholics Anomymous epigram, that

people should try to change the noxious things ¢hatbe changed, accept those that cannot, and thave

wisdom to know the differente

3 «(Lazarus 1966, 1981; Lazarus & Folkman 1984; Lasafulaunier 1978) emphasized coping as
process--a person’s ongoing efforts in thought aotion to manage specific demands appraised asgaxi
overwhelming'.

>4 «coping is highly contextual, since to be effeciiveust change over time and across different sftés

conditions (e.g. Folkman & Lazarus 1985)

%5 Lazarus (1993b) defines at{l¢’ as “stable properties of personalityCarver et al. (1989) define a
“coping stylé as a dispositional preference'dispositions’ that people bring with them to thieessful
situations that they encounter. According to thésw people do not approach each coping contexivabet
rather bring to bear a preferred set of coping $tgies that remains relatively fixed across timd an
circumstanced, and they oppose style aad hocprocess : fhvestigating questions pertaining to
dispositionally preferred coping styles requireattbne be able to measure coping dispositions disase
situational coping responses. Operationally, tlsisiot difficult (cf. the state-trait strategy udeg
Spielberger, Gorsuch, & Lushene, 1970). When diffeéating coping dispositions from situational cogi
responses, the content of the behavior that isrdestin the items remains the same; only the frafme
reference is altered. When assessing a dispositogng style, the items are framed in terms oéitwthe
person usually does when under stress. When aisgesgiational responses, the items are frameeéiims$
of what the person did (or is doing currently) isgecific coping episode or during a specific perid
time'. Carver et al. (1989) mentiom ‘pair of coping styles. These styles, termed rmong versus blunting
(Miller, 1987), are different from the strategies Wave been discussing. Monitoring is seeking out
information about one's situation and its potenimapact. Blunting is dealing with an impending sser by
attempting to distract oneself from it (Miller, 188. This notion does not play a central role in Lasa
theoretical approach anyway as, in fact, he dehiegdea that appraisal, just like coping, wouldgbgerned
by a given style. On the contrary, he says, folldwethis by Carver et al. (1989), that appraisal aoping
are processes that adjust to circumstances rdthereing set, frozen in a given style dependeni tipe

subject” personality :¢oping is highly contextual, since to be effecitiveust change over time and across
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different stressful conditions (e.g. Folkman & Lama1985)" (Lazarus 1993b). Carver et al. (1989) say that
“the development of a coping style would at besol@terproductive, because it locks the person amie
mode of responding rather than allowing the pergenfreedom and flexibility to change responseb wit
changing circumstancésand add thattfaditional personality dispositions are not likety be useful as

predictors of coping (e.g., Folkman & Lazarus, 1980

%6 «Although stable coping styles do exist and are iamo, [...] Empirical evaluation idea requires stud
the same persons over time and across diversesitecounters.

*"“Coping affects subsequent stress reactions in taio mays: First, if a person’s relationship witheth
environment is changed by coping actions the camditof psychological stress may also be changethéo
better. My colleagues and | called this problemdfed coping. If we persuade our neighbor to prehent
tree from dropping leaves on our grass, we overctiraeriginal basis of whatever harm or threat thei
dropping caused us. Other coping processes, whehalled emotion-focused coping, change only the wa
we attend to or interpret what is happening. A #irthat we successfully avoid thinking about, efenly
temporarily, doesn’t bother us

8 «Coping is complex, and people use most of the loaging strategies (factors) in every stressful
encounter. (Are specific coping strategies tiedpecific stress contents, or does one strateggvicdinother
in a sort of trial-and-error process? The answelikely both.).

% “problem-focused coping tends to predominate wheplpédeel that something constructive can be done,
whereas emotion-focused coping tends to predomimagém people feel that the stressor is somethiag th

must be endured (Folkman & Lazarus, 1980).

%0 Ways of coping (Carver et al., 1989) are:

Active coping

| take additional action to try to get rid of theoplem.

| concentrate my efforts on doing something abiout i

| do what has to be done, one step at a time.

| take direct action to get around the problem.

Planning

| try to come up with a strategy about what to do.

I make a plan of action.

I think hard about what steps to take.

I think about how | might best handle the problem.

Suppression of competing activities

| put aside other activities in order to concenéain this.

| focus on dealing with this problem, and if neeggdet other things slide a little.

| keep myself from getting distracted by other tids or activities.

| try hard to prevent other things from interferimgth my efforts at dealing with this.

Restraint coping

| force myself to wait for the right time to do sething.

I hold offdoing anything about it until the situati permits.
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I make sure not to make matters worse by actington.

| restrain myself from doing anything too quickly.

Seeking social support for instrumental reasons

I ask people who have had similar experiences Wit did.

| try to get advice from someone about what to do.

| talk to someone to find out more about the situnat

| talk to someone who could do something concrieteiathe problem.

Seeking social support for emotional reasons

| talk to someone about how | feel.

| try to get emotional support from friends or réles.

| discuss my feelings with someone.

I get sympathy and understanding from someone.

Positive reinterpretation & growth

I look for something good in what is happening.

| try to see it in a different light, to make itepe more positive.

I learn something from the experience.

I learn something from the experience.

| try to grow as a person as a result of the exgrece.

Acceptance

| learn to live with it.

| accept that this has happened and that it cap’thanged.

I get used to the idea that it happened.

| accept the reality of the fact that it happened.

| accept the reality of the fact that it happened.

Turning to religion

| seek God’s help.

| put my trust in God.

I try to find comfort in my religion.

| pray more than usual.

Focus on & venting of emotions

I get upset and let my emotions out.

I let my feelings out.

| feel a lot of emotional distress and | find mysaipressing those feelings a lot.

| get upset, and am really aware of it.

Denial

| refuse to believe that it has happened.

| pretend that it hasn’t really happened.

| act as though it hasn’t even happened.

| say to myself “this isn’t real.”

Behavioral disengagement

| give up the attempt to get what | want.

| just give up trying to reach my goal.

I admit to myself that | can’t deal with it, andigtrying.

I reduce the amount of effort I'm putting into sotythe problem.

Mental disengagement

I turn to work or other substitute activities tckeamy mind off things.

I go to movies or watch TV, to think about it less.

| daydream about things other than this.

| sleep more than usual.

Alcohol-drug disengagement

I drink alcohol or take drugs, in order to think @l it less

®1| shall not attempt an analysis of these facters hCarver et al. (1989) present an extensiveigisan of

the role played by individual differences in the@iwy process, whether dispositional or situatiomethe
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context of studies involving university studentsiffig various stressful circumstances in their sttitite.
Personality traits like optimism vs. pessimismraittanxiety, controllability of the stressor, sefiteem,
locus of control, hardiness (commitment, contral ahallenge), Type A behaviour (competitive
achievement orientation, sense of time urgencylegecy toward hostility) and social desirability, re¢he
variables studied for their potential influencetba choice of coping tactics. But conclusions dréyn

Carver et al. (1989) remain inconclusive.

®2 Though ‘performance decrements would be expected wherdandnal is frightened [and that] the
evidence derived from the fear literature suppthts view [,] what is little surprising, howeves the
relative lack of decrement in some of the studiesl @ven when the subjective and physiologicalsuness
indicate that the individual is both frightened amighly arousetl possibly due to arfarrowing of
attentiori (Idzikowski & Baddeley, 1983), which can be seena pre-cognitive, pre-conscious coping

mechanism (Lazarus 1993b).

%3 “The need for clarity and congruence between orgaioizal macro and micro goals is important in
achieving organizational ends, and makes a diffegan negative and positive stress [...] As goalitfar

increases stress goes ddwn

% “|n a task involving recall, recognition, or soméet form of cognitive performance, [it is] the pision
of a contextual cue, prime, or prompt that providd@sermation about either the identity or the timie
appearance of a target stimulus , [...] that influea@xpectancies of targets, as in associative pgrfor

in] expectation-dependent priming or strategic grigy.

% For Clervoy (2007) ‘e traumatisme est assimilable & un accident deGéemot englobe dans sa
signification la blessure et les dommages liés Bléssure : le terme renvoie & un phénomene d&ibra et
de rupture. Il n'entre pas dans le registre deséwndents prévisibles et il est bien au-dela deoresss

adaptatives d'une personne. Il n'y a pas de gradonaepérable du phénomeéhe.

% Overconfidence suppresses possibilities of resbggithe situation, affects situation awarenessthad
repertoire of routines of the individual for Act®®election in the decision-making processitfe systéeme
de pensée - qui nous laisse croire que nous maiisisout - décuple les effets de surprise et autgnestre
déroute en situation de catastroph€lervoy (2007).Firemen are formatted to believe that they are gmep
for the worse as one can understand in the BSHR&p8lation (BSPP — 2004) : Firemen, by keepinga co
head at all times €bnserver son sang-froid et sa séréhiind by operating in perfect silence under any
circumstance @pérer en silence en toute circonstahcshould be able to surmount the difficultiedand.
BSP 118 though does not say if traumatic are iredutkre... However, this spirit of overconfidencensee
fairly common among fire-fighters, Putnam (1995)a@s, stressing the cultural belief that Firemémisnse
training will suffice to prevent them from beingtepped in wildfires : This is a reflection of the prevailing
attitude among managers that if we give firefighterore training and better predictions for fire lagior,

fuels, weather, and tactics, entrapments won't leagp
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67« orsque survient I'événement traumatique, il nhius aucun effet de routine possible. La persorste e
prise dans un effet persistant de surprise. Eli@éype le sentiment intense, bref ou prolongé, atralétre
abandonnée. [...] Ineffable : il n'y a plus de rpour penser la situatiohClervoy (2007, p. 42). Also,
Lebigot (2005) reinforces the last point when hgsghat in the experience of trauma the subject is
confronted with the only notion for which no mentapresentation exists in his mind before the
confrontation : death, whether his or his kin’'sgwen victims’. For him, it is this absence of prasting

cognitive representation that constitutes the essefthe surprise.

%8« e terme de ‘déréliction’ est employé pour désigadrouble de la pensée de celui qui ne parvierst

suivre I'événement. Il désigne un état aigu d'isalet psychiqué Clervoy (2007)
%9 My own translation of Fa dissociation psychique peut étre définie comamrepture de I'unité psychiqtie

04| e terme de dissociation est utilisé pour la premi®is en 1845 par Jacques-Joseph Moreau de Tours
[5], pour décrire les phénoménes psychiques obserhiéz les consommateurs de haschich. Il seratensui
repris par Pierre Janet pour décrire le mécanism&géuvre dans I'hystérie, cette théorie ayant inSgielle

de Bleuler”.
I My own translation

2 Gershuny & Thayer (1999) say that “dissociatioplies some kind of divided or parallel access to
awareness (Spiegel, 1990) in which two or more adgmtbcesses or contents are not associated graeel
(Cardena, 1994, Classen et al., 1993), and awas@fi@se’s emotions or thoughts are diminished and
avoided (Foa & Hearst-lkeda, 1996). Dissociatiory ima regarded as an altered state or fragmentation
consciousness (Marmar, Weiss, Metzler, & Deluct86; Steinberg, 1995) in which experience is

compartmentalized (van der Kolk, van der Hart, & Mar, 1996).”.

B« n'y a plus que le défilé silencieux et ralergsdmages qui se succédént

" “Sa pensée s'est suspendue sur ‘je meurs’. Le éénealt du temps s'est arrété.

5 «(a) identity confusion and alteration (Steinber§95); (b) emotional numbing (American Psychiatric
Association, 1994; Briere & Runtz, 1993; Foa & Hstlkeda, 1996; Litz, 1992) which, as conceptudlize
is arguably similar to depersonalization and deieation; (c) absorptioff (Bernstein & Putnam, 1986; Ray
& Faith, 1995; Waller & Ross, 1997; Waller, Putnag& Carlson, 1996); and (d) disengagement or
“spacing out” (Briere & Runtz, 1993).

"6 Refering to depersonalisation, Crocq (2007a, p83 @t “a desperate attempt to keep in touch with the

world at the cost of a fragmentation of consciogshe
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"My own translation

8 In DSM-IV, Post Traumatic Stress Disorder (PTSRssified : 309.81) really depicts the symptoms
incurred by an individual in the aftermath of autraatic episode. Those symptoms can be verified riskyo
month after the actual exposure. PTSD is to béndisished from Acute Stress Disorder (ASD, clasdifas
308.3 in DSM-1V) the symptoms of which are to beiced within the four weeks following exposure he t
incident. And so, it is only through post-event gfams that real trauma can be distinguished fromteac
(maladaptive) stress. Both are supposed in DSMbIkésult from an exposure to an extreme stresduchw
may have threatened the subject’s very life. Whereaearch has largely focused on the Post-Tracmati
phase (Crocq, 2007b, p. 15), scientists have alstesi the tlinique’ of the peritraumatic (“immediate”)
reaction to trauma, and among others, Chief Meditfiters of the French Armed forces already quoted
Louis Crocq, who created and implemented the “@adld’Urgence Médico-Psychologique” concept
(CUMP, Medico-Psychological Emergency Teams) alsoesach Army’s Psychiatrist and Professor of
Pathological Psychology at Paris V University, @i Lebigot a French Army’s Psychiatrist and Psete
of Psychiatry at Paris Val de Grace military haalpiaind Patrick Clervoy a Professor of Psychiatitha

military instruction hospital of Toulon.

" For Crocq (2007b), it has both a biophysiologanad a psychological component. On the biophysickigi
side, cardiac and respiratory rythms acceleragebbhod sugar rate increases and blood flows ttraen

organs from the periphery. On the psychologicat sidur areas are affected :

Cognitive area | Vigilance increases and becomes proictive while attention narrows on the dangers
of the situation suppressing lighter thoughts gr-dseams, situation evaluation and
reasoning capabilities are enhanced.

Affective area A disturbing emotional squall magpire anxiety or a controlled fear, along with
combativeness and possibly indignation or angeygh social relation to others is
maintained adequate to the needs of the situation.

Conative area A pressing need to act, out of &sistible unpleasant internal urge that can only be
reduced by doing something, pulls the subject éutdecision and makes him decide
upon his course of action.

Behavioural area An ordinary reaction of stresddahe subject into a series of fit for purposiuateés and
actions aiming at reducing the threat or at pratgdtimself ; his gestures are quick
though not precipitated, and harmonious thoughrelssed than usually.

On a positive side, this stress reaction bringsibimezreased attention, more energy and an impaisard
action. On a more negative side, it consumes alkttbject’s energy, leaving him in a mix of eupa@mnd
complete physical and psychical exhaustion.

8 Maladaptive reactions are classified in four fagsilby Crocq (2007b) :

¢ Sideration

Cognitive area Stupefaction, incapacity to perceigeognise and express feelings
Loss of sense of identity and location
Suspension of decision-making faculties, incapaoityelect a course of action
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Affective area

Stupor beyond fear
Neither jolly nor sad mood, but in a kind of secand indifferent state

Conative area

Inhibition of volition
Loss of initiative

Behavioural area

Paralysed, petrified, still imfrof danger, owing his survival to comrades whth pu
him away from threats

Duration

From a minute to several hours

e Agitation

Cognitive area

Too much stress to understand pisopéiat is going on and to elaborate actions

Affective area

Affective mess

Conative area

Desire to act but incapable to foniear volition

Behavioural area

A wild release of disorderly moti gesture with gesticulation, shouting, incotesis
utterances, ...
Very disturbed relation to others whom the subieacws he is among them but witho
recognising them

Duration

From a few minutes to several hours

« Panic escape

Cognitive area

Total absence of understanding @itvghgoing on
Unreasoned flee away from the scene
Only keeps a fuzzy memory of the course of hisoastiand of events afterwards

Affective area

Panic

Conative area

Does not know where he is heading to

Behavioural area

Crazy and bewildered running
Empty look showing total absence of understandinge situation

Duration

From a few minutes to several hours, uhélsubject is exhausted

+ Automaton-like behaviour :

Cognitive area

No recollection of their immediatéi@ans

Affective area

Feeling like emerging from a dream

Conative area

Obeys orders

Behavioural area

Does not draw people’s attentiohim a priori, seems normal, evacuates with othe
as told, without panicking, possibly helping othes of their own will
But on refined observation, the subject’s gestaregerky, repetitive, useless,
ridiculous, or ill-adapted
Face expression looks “empty” as if the subjectenmit from the tragic reality
Seems to listen but do not memorise what theydde t
Keeps silent

I's

Duration

From a few minutes to several hours

81 For Crocq (2007b), pathological reactions can be :

« Neurotic reactions (based on mild mental disordéh distressing symptoms, but without loss of

insight according to Colman (2006, p. 503)) :
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Forms and | Anxiety :

symptoms |« Docile behaviour after the exposure

« Untenable during the exposure with paleness, symgtaf psychological and somatic
anxiety, requests for reassurance, agitation, dapdjumping into danger without

thinking
* ceases as soon as the exposure ceases
Hysteria :

* Rare at the peritraumatic stage but may happen

* Hysterical motion, errand, or immediate conversisumsh as false blindness, deafness ¢
paralysis, aphony and mutism

Phobia :

« Rare at the peritraumatic stage but may happenkmitvn phobic subjects

< Filled with intense anguish at the sight of thelghdhreat, they stay paralysed by terror,
needing a reassuring presence to stand the threat

=

e Psychotic reactions (based on mental impairmergsiyaffecting the capacity to meet ordinary
demands of life, with delusions or hallucinationda loss of insight according to Colman (2006, p.
620)) :

Forms and | Confusion :

symptoms |« Disorientation in space and time, obsessed, irostupcapable of telling his name

* From ten minutes to several days

Delirium :

« Immediate reaction articulated in a brief perplesditation, acting deliriously until ending
in a state of confused perplexity

Maniac :

e Psychomotor excitation, tics and mimics, volubilitith screams and interjections,
euphoria inconsistent with the gravity of the diitoia

* Attracts attention from others usually, but mayasgage into tireless participation to
rescue operations until he is noticed for his aigiteand lack of discipline or his
disrespectful annoying joyous interjections of oshe

Melancholy :

* Rare at the peritraumatic stage but may happenknitvn phobic subjects

« Reaction based on a deep depression involving psyetor inhibition, moral suffering,
pessimistic exageration of the event’'s consequesedfsguilt

Schyzophrenic :

« Especially with young subjects

« Dissociative, autistic or delirious reactions haat brooding for a long time

8 «De fagon plus dramatique, le cas de la femme victimviol qui a 'impression d'étre spectatriceate

qui lui arrive, incapable de crier ou de se débattest une illustration du phénoméne de dissociatite «
péritraumatique ». Elle présente un état de sidérgtdans lequel les sensations physiques et leti@ms

sont mises a distance. Dans ce cas extréme, ldevessements psychologiques et physiologiquestéssci
par I'agression interférent avec I'encodage deflinmation traumatique. Ainsi, pour Chris Brewin [2&
dissociation bloquerait I'encodage des événemeaitdgomémoire verbale (appelée verbal access memory
«VAM»). Les événements vécus dans un état de idissome seraient donc encodés qu’au niveau ségisor
(par sensory access memory «SAM»), ce qui renangibssible I'intégration de ces souvenirs a la miéeno

autobiographique « normale » qui est essentielldmerbale’ Kedia (2009)
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83 «“Because of this our conceptions of ourselves avemgied in experience and constrained by it.
Autobiographical memory limits what we can be [hg goals we can hold and delimits what aims thie sel

can adopt. (ibid).

8 Conway conceives Episodic Memorgs‘a system that contains experience-near, highéptespecific,
sensory-perceptual details of recent experieh@egl). Per se episodic memorycannot on its own be used
to evaluate more complex goals in working-self goatarchies. Instead, the organization of groups o
episodic memories and abstractions drawn from theong with attitudes and beliefs of the workind,se

form conceptual autobiographical knowledg@onway 2001, p. 54).

8 Conway’s conception of autobiographical memorylesw over time. In Conway (2004), there seems to
be no traces of his anterior distinction betweedsagic memory and autobiographical knowledge on the
short-term vs. long-term distinction he was advinggin Conway (2001).

8 “sensory-perceptual episodic memories do not enidureemory unless they become linked to more
permanent autobiographical memory knowledge strastuwvhere they induce recollective experience in
autobiographical remembering. By this view accessgisodic memories (EMs) rapidly degrades and most
are lost within 24 h of formation. Only thos EM¢egrated at the time or consolidated later, possihlring
the sleep period following formation, remain acdgigsand can enter into the subsequent formation of

autobiographical memories (AMS)Conway 2001, p. 54).

8 the ‘most abstract and temporally extended [...] knowleslgeut others, activities, locations, feelings and
evaluations common to a period as a whole [...] éqeksuch as ‘when | was at secondary/high schaol] [
may also contain a more or less detailed evaluatiog. ‘this was a good/bad time for me’ [...] mental
models of the self during a delineated periodmktusually defined by a theme or common set ofethem
e.g. school, work, relationship, €tc.

8 “more experience-near than lifetime periods [...] @minformation about others, activities, locations
feelings and evaluations relating to specific exgreces [that] may be of repeated events, [...] extéend
events.

8 «such as learning to drive a car, learning to use library, romantic first relationship, making fries
with X, etc.

% “In the formation of a specific autobiographical nuew autobiographical knowledge becomes linked to
episodic memories and a stable pattern of activetivms over the indices of autobiographical knalgle
structures and associated episodic memories (CoramdyPleydell-Pearce 2000). When this occurs the
rememberer has recollective experience — a sengeeting of the self in the past (Tulving 1985, ¥lbe
Stuss and Tulving 1997) — attention is directechiris to the autobiographical memory, and at theesam

time other episodic memories and autobiographicaividedge may also come to mih(Conway, 2004).
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Autobiographical knowledge, Conway says (2004 ,562-563), €omes to mind not in the form of memories
but rather in the form of statements, propositiateslarations, and beliefs about the self, oftecoatpanied
by generic and / or specific images of detailsridpexperiencé. For the purpose of this study, | assume no
demarcation between semantic memory and episoditonye between declarative and non-declarative
memory, first because my research is not about meitself, and also because of Tulving’s (2001276)
revision of ‘his own position of 197Zibid, p. 277) who affirms that the memory traafea single event isd'
‘bundle’ of widely but systematically dispersedtfeas organized hierarchicallyand says that these
features of the eventite stored separately in different systems: infdiamaabout the perceptual features of
the input are stored in the perceptual systemyméiion about conceptual and semantic aspectoigdtin
the semantic system, and information about thelweweent of the self in the experiencing of the firigu
stored in the episodic systérfibid, p. 276).

%1 Becausethe excessive arousal at the moment of the tranpesféres with the effective memory
processing of the experience [] the resulting spéess terror [leaves] memory traces that may remain
unmodified by the passage of time, and by furtkpegencé (Van der Kolk, 1997). And he adds :
“Personally highly significant events generally areisually accurat@in memory], and tend to remain
stable over time(p. 247), ‘While memories of ordinary events disintegratelamity over time, some aspects
of traumatic events appear to get fixed in the naind to remain unaltered by the passage of timeyahe

intervention of subsequent experieh(e 248).

2 \We do not consider maladaptive and pathologicadtiens in this study as they are relevant to pisyh
(Luthar et al., 2000).

% "An example of a Critical Incident for an individuabuld be the serious injury or death of a colleagu
the line of duty or an incident where the circumses, the sights, sounds and smells are so distgeas to

result in an immediate or delayed reactibn

% "Individuals who experience Critical Incidents cagvdlop strong emotional reactions that have the
potential to interfere with their ability to funoti either at the scene of the incident or latere Tbverity of
distress is influenced by length of exposure, p#ioes, the cumulative effect of incidents oveetipre-

existing coping strategies, and available socigisurt.".

% “peritraumatic reactions [are] the reactions duringy in the immediate aftermath of trauma exposurg [
Individual differences in genetic susceptibilitgnsitization related to prior trauma exposure, aledjree of
perceived life threat at the time of exposure efice the level of adrenergic activation, a biomaxe
peritraumatic panic and dissociation. [...] Greatearpc-like reactions during exposure (e.g., sweating
shaking, heart racing, fear of dying, fear of lasiemotional control, depersonalization, and derzatiion)

are associated with greater adrenergic activation®.
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% Trauma is a$ingularity in the mathematical sense, a point tt@nes to belong in the person’s life but
that is not in the continuity of her histénwhich strikes the individual twice, witha“shock and an after
shock”, he says (p 275).

"By definition, a traumatizing event is one thabigside the normal range of everyday life everts. |

experienced by the individual as devastating (Dbef#91)"".

%A Critical Incident is one experienced by persorthat produces an emotional reaction with the
potential for inhibiting a worker’s ability to fution either at the scene or at a later time. Thaividual's
coping mechanisms are overwhelmed. An exampl&afiaal Incident for an individual would be the
serious injury or death of a colleague in the lofeduty or an incident where the circumstances sights,

sounds and smells are so distressing as to rasahiimmediate or delayed reactitn

% To have the initiative, in the military sense emsfto a very important ability described by Yaledf/l
(2006) as the faculty to have enough control olercburse of events so as to act upon it. It cdodievhen
events taking the subject aback perturb the plapaed of his action, suppress his margins of manegav
break the story line of his course of action. atitie, fundamentally, is at stake under traumatic

circumstances.

1904 e traumatisme psychique projette la personne datte marge, un espace d'attente qui est aussi un
espace d'impuissance. La personne traumatiséedupmur un temps la capacité d'initiative. Ellepeut
que vivre passivement le spectacle de sa fin.e&aevlui appartient plus. Elle devient le jouetdistin. Le

traumatisme prend la main sur elle et seule I'isswa quel a été son sort.”.

191 Bertrand (2007) mentionste absence of prior ad hoc protecting psycholdgieachanisnis: “Le

traumatisme entraine un double vacillement : lepcetile contrecoup. Sur le moment, la victimeregtpée.
Aprés, autour d'elle, tout le monde est ébrdnlghis is very much in phase with DSM-IV acknodtement
of the subjective character of this experience pfeemore acquainted with extreme circumstancesgess

prompt to traumatism.

192 5pontaneous testimony by Fireman Cyril, 28 yedr 6bllected Friday 30of March 2007 from his blog

on the Internet dittp://loulou95jassume.skyblog.com

193 This testimony is part of the data collected fos research : it serves to contrast the PhenoiGegn

Analysis of Lieutenant A’s case.

104 A specific action performed by a subject, notgl actions nor a series of actions

19 space and time
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1% a context, both social-cultural and physical

1971 jved within our body so that memories of physicalves and sensations are part of the memory of the
action : ‘subjective experiences are so deeply embodiedrinaions and movements and in the
physiological shifts(Stern, 2004, p. 39).

198 Effectively performed in the real world, not jissten nor imagined

199 Engestrom (1999), refering to Leont’ev (1978 ; IP&lefines amctionas the realisation of a particular
goal, within the larger context of aactivity’ understood as a social practice oriented at ¢bjiat meet
human needs Actions have clear points of beginning and termoratind relatively short half-lives [and
their goals and plans] are formulated and revised@urrently as one acts and [...] are commonly
explicated clearly only retrospectively (Weick, 3p9(Engestrom, 1999, p. 381).

110 At http://www.bps.org.uk

1L At http://www.apa.org

112 A5 of July 28, 2013.

13«How do people deal with difficult events that chatigeir lives? The death of a loved one, lossjoba
serious illness, terrorist attacks and other tradim@&vents: these are all examples of very challemiife
experiences. [...] Resilience is the process of adgptell in the face of adversity, trauma, tragetiyeats
or significant sources of stress — such as family elationship problems, serious health problems o

workplace and financial stressors. It means "boogdack” from difficult experiencés

114 As of July 28, 2013.

15 pTSD can be seen adisturbances in the development of the sense fodisetlof relationship to others
[...] commonly manifested [...] as pathological objesiitions and deficits of basic trust, reality iagt

autonomy, and affect regulation (particularly raged aggressiori)(Matthews & Chu 1997).

118« according to Everall, Altrows and Paulson (2006)dals of resilience have predominantly focused on
one of three operational definitions: (1stable personality trait or abilityprotecting individuals from
negative effects of risk and adversity; (F)asitive outcomewhich is defined by the presence of positive
mental health (such as positive self concept aticeseeem, academic achievement, success at age-
appropriate developmental tasks, etc) or absengsyéhopathology, despite the exposure to risk3pa
dynamic procesghat is dependent upon interactions between iddadiand contextual variables, and which

evolves over timéMetzl (2007).
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117«pccording to M. Rutter (1998), an English Child gisiatrist, the mental health sciences have applied
the concept of resilience progressively in fivgstd-irst, they construe it solely as iadividual
characteristic what the individual did under stress. Secondsflience” integrates théndividual's
interaction with the environmentinvolving also what happened before, during afidrahe stress. Third,
certain specialists deem itlance of good and bad experiencé®urth, in a medical analogy, it is seen
as atype of immunizationwhere we attain strengthened health by exposuratural or induced infections.
Fifth, researchers recognize that psychologicalligmges and a certain level of stress aseful and even
necessary for human developmethis focus includes emphasis on how to aid cbkitdweather adversities

actively and successfullyTitus, 2002).

18«Although there is a general agreement as to theasue of resilient behaviour, controversy existsoas
the mechanism of resilience. [...] Rutter (1987) g gprocessncorporating protective factors. Fine
(1991) and Flach (1980, 1988) view resilience gg@cess which one may be able to learn. [...] Firgo)
discussed the process of resilience with respeitteaemands of physical and neurologic trauma in
rehabilitation settings. [...] Fine (1991), in her vkowith physically disabled individuals, [...] idefitid a
two-stage process of resilience. In #mute phasef the process, energy is directed at minimizimgimpact
of the stress and stressor. In tle®rganization phasga new reality is faced and accepted in part or in
whole (p 499). Although inspiring, Fine’s articie silent on the details of her work. [...] The fimalthor to
be discussed is Flach. Flach (1988), in a self-liekt, identified a normal processdiruption and
reintegrationwhich characterizes the life cycle. Resiliencpad of the cycle. Using a developmental
perspective, Flach presented the ideahififrcation points... the points in life when major shifts occur’.
Similar to Rutter’s (1987) key turning points, bdation points represent moments of extreme chantge
life cycle. The process is cyclical, beginning vethifurcation point stress which disturbs the hostatic
processes of the individual. This leads to diskupin normal routines and, ultimately, to chaostiis point
resilience is initiated leading to reintegrationc&a newhomeostaticstructure at a higher level of

functionning?.

119«Resilience refers to a dynamic process encompagsisigjve adaptation within the context of sigrafic
adversity. Implicit within this notion are two ddal conditions : (1)exposure to significant threabr severe
adversity; and (2) the achievementpokitive adaptatiordespite major assaults on the developmental

process

120For the purpose of this research the term ‘resitienis defined as the ability of an individualdounce
back from adversityperseverghrough difficult times, andeturn to a state of internal equilibrium or a state
of healthy being (Brodkin & Coleman 1996; Henderd®88)” (Luthar et al., 2000).

121413 résilience renvoie avant tout & l'aptitude dijesé surmonter le traumatisme. Dans cette optique,
I'atteinte traumatogene est considérée comme lelgioée a I'émergence du processus résilient. On ne
saurait parler de résilience pour des contextesvaht seulement des stress d'ordre banal de |&Paer

gue l'on puisse attester de la résilience d'untsyije se développe en dépit des risques, il fantdp!'il ait
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été confronté a un traumatisme ou a un contextentetogéne tel qu'il a provoqué un risque vital pleur
sujet. Une citation souvent reprise attribuée aiB@yrulnik, présente la résilience comme « la agaa
réussir, a vivre et a se développer positivementndniére socialement acceptable, en dépit dustes
d'une adversité qui comporte normalement le risgnasre d'une issue négative ». Cependant, dans ses
travaux ultérieurs, Boris Cyrulnik a précisé quenl'ne pouvait parler de résilience pour un sujet qu
lorsqu'il y avait eu confrontation a la mort, c'eéstire que le sujet avait éprouvé une expérieredahger
extreme relevant d'une atteinte corporelle ou pepel’ (Anaut, 2006)

122«0On peut tenter de cerner la résilience & partirldeléfinition transversale proposée en commun par
Michel Manciaux, Stefan Vanistendael, Jacques Lée@tBoris Cyrulnik : « La résilience est la capgéc
d'une personne ou d'un groupe a se développer aieantinuer a se projeter dans l'avenir en dépit
d'événements déstabilisants, de conditions deiffieilds, de traumatismes parfois sévéres. » Cette
définition s'attache surtout a l'aspect dynamiqedalrésilience, en référence au rebond psychologigui
caractériserait le fonctionnement résilient. Daagplocessus résilient, il s'agit de souligner Ipaeité de
sortir vainqueur d'une épreuve qui aurait pu énaumatique, ce qui peut conférer une force rencde/¢bu

rebond psychologique).” (Anaut, 2006, p. 86)

123\t refers to the fact that in the post-traumatiage, an individual must find the ways neededdse fehat a
traumatic encounter entails for him. First the degit often changes his relationship to the worlchhee
people around the subject may reproach him to bamgved while others did not or because otheraato
accept to recognise his status of a “traumatisesopé, possibly resulting in some forms of brutalatments
(Clervoy, 2007). This implies that the individualst adapt to this new relationship to others, héheédea
of an evolution, possibly a deep change in behanaod even in personality trait€Réturning to a state of
internal equilibrium or a state of healthy befngeans that the subject recovers some psycholidgitance
once events have gone. It is strongly associatdd“®Wreserving identity and a sense of a futur&so a
post-traumatic developmental perspective. For @n@n, for instance, it means regaining touch wigh h
feeling that he serves the general population,ithdtas all the abilities to perform the princigaties
assigned to his profession. A sense of shrinkilffgestéeem is common among BSPP Firemen when, on
being wounded in accidents, they are assigned asinaitive or logistic jobs. Literally, they say thkave no
future at the BSPP as proper Firemen in such cistamees. “Bouncing back” (Edwards, 2005 ; Gerrard e
al., 2004) is an aptitude needed to improve rexibeonce the experience of trauma is behind.

124«more researchers have suggested conceptualizinggas part of a complex adaptive system that
includes stress, resilience, and competence (Haggeml. 1994, Masten 2006). [...] coping operaes
multiple levels and across several different timales. As graphically depicted in Figure 1, copaam be
considered an adaptive process on the scale oflal@vental time, an episodic process across days and

months, andn interactive process in real tim@oping Consortium 2001).

1254 the past, coping has been treated as belongitftjmthe rubric of decision-making, with its empsisa

solely on cognitive processes. However, it belatgslly within the realm of motivation and emoti@me
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could just as easily treat coping as a kind of gaatomplished by certain strategies in a vertiva&lans-
ends relationship to each other in which there lar@ader, overriding ends and narrower means of
accomplishing them. Taking into account the speeifiotions, general goals (or ends), and situationa
intentions (or means) to attain goals in stressiutounters would, | believe, facilitate our undangting of

the basis on which coping strategies are selectetlacted on.”Lazarus (1993)

126« At a more micro level, studies will need to consit#ping as an interactional process, as it opesae
the level of interactions with the social and phgiscontext (bottom of Figure 1), and as capturgd b
observations or daily diaries. Such research waééd to include the multiple components of reastion
stress evoked in real time and should specify ey work together in interactions. Studies maynese
conceptualizations of coping as regulation undegss to build on what is known about temperamedt an
stress physiology and to create a place for behagimotion, attention, cognition, motivation, artisl
relationships (Derryberry et al. 2003, Gunnar & Giteam 2003, Holodynski & Friedimeier 2006%kinner
& Zimmer-Gembeck (2007)

127 prefer the concept of artefact here rather tesource as objects given to us in the coursepéréence
are artefacts in Engestrom’s sense for instanceandiynamically — creatively — become solutions to
difficulties or deficiencies, proper resources thes, instruments. When Metzl, in her thesisereto
creativity, her views implicitly refer to theorie$ creative instrumentation, afstrumental genes@escribed
by Béguin et Rabardel, the essence of which isvihan a cognitive demand is placed upon me, | kearc
within me and around me for solutions ; an arteéswerges for it affords the characteristics, thiepial
functionalities | need to meet the demand ; | degischeme that allows me to use it as the solutieed ;
the artefact then becomes an instrument. Creatigitybe viewed as this mental process in the couateder

study.

12841 the flow of skillful coping, we switch activiias a result of the attractions and repulsions we
experience prereflectively (Rietvield 2004). Suctoonal fluctuations act as control parametersttha
induce bifurcations from one Present Moment of camssness to another. In this way, emotion plays a
major role in the generation of the flow of consEness(pp. 374-375). And also :Cognitive and

emotional processes modify each other continuausiy fast time-scalgp. 371).
129 An “idiographic’ study in Shaughnessy et al.’s (2006, p. 43) témasform of case study. It focuses on a
unique subjectNomotheticstudies try to establish broad generalizations and gendamls that apply to a

diverse populatioh(ibid, p. 42).

130 Created in 1986 its first president was James t®hanfollowed by Hammond, Dawes, Lopes, Fischhof,

Hogarth, Kahneman...

131 At http://www.sjdm.org/history.html
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132«Classical theories of choice in organisations engi$ decision making as the making of rational

choices on the basis of expectations about theecpreces of action for prior objectives, and

organisational forms as instruments for making thokoice$(pp. 11-35).

133 part of recent research placed the emphasis orsemd biases, i.e., on the question of why pemplee
away from rationality, and of course on how to gmverrors and biases. Literature on human ersors i
abundant and has brought about different taxonoused either in process or in systems design
(Rasmussen, 1983 ; Norman, 1988 ; Hollnagel, 19%d.this strand of research has led to many
prescriptions, e.g. developing training and essaitlig good practice guides, such as, in Aviatiba,&lobal

Aviation Information Network’s (GAIN, 2004) repooh Common Pilot/Controller Misconceptions.

134 Cognitive Task Analysis

135 «psychologists have studied skilled performanag expertise for at least 50 years, beginning with t
seminal work of Adrian de Groot [1965/1978], wholted at expert memory in chess. During that time,
expertise has been studied in many domains indjucliess, physics problem solving, medical diagnaosis
driver route knowledge, typing, fire ground commarsj tank platoon commanders, and many more.”.
136 «'stage’ model for the acquisition of expertiskat describes the expert aite individual [who] no
longer relies on analytical principles (rules, gtf... as he has] an intuitive grasp of situations fnd is]
attuned or focused on the relevant aspects ofithaten”, providing him with “fluid, flexible, and highly

proficient performance

137«The RPD model was developed on the basis of cegitsk analyses of firefighters (Klein et al. 1989
The initial research was designed to better underdthow experienced commanders could handle time
pressure and uncertaintj...] Probe-question based interviews were conduetid more than 30
firefighters with an average of 23 years of experi to obtain retrospective data about 156 highly

challenging incidents.

138 Regarding Level 1, Klein say#\h example of the first level of the RPD modelfisedighter |
interviewed early in the process. He explained éothat he never made decisions. After trying tepham
on the issue, | asked him to describe the last#revas in. He told a story of a fairly conventibfice. He
described parking the truck, getting out his hosesi going into the house. | asked him why he vathe
house instead of simply working from outside, awsulld have been tempted to do. He explained that he
obviously had to go in because if he attackeditfthe outside, he would just spread it deepedatie
house. He took into account the nature of the fire,distance of the house from other buildings, tue
structure of the house. But, even while he wasaiitg to these conditions, he never saw himseifiasng
a decision. He never experienced that there wash@n@ption. He immediately saw what needed todmed
and did it” (Klein, 1997b).
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139«periods of ‘time-constrained decisional pressuretidg which naturalistic, immediate, satisficingey

decisions were made, co-existing with periods laitiee quiet and calm, where ‘time-rich decisional
opportunities’ prevailed. [...] characterised by marassical decisional activity with due consideoatito a

number of possibilities and their likely conseqdes@nd utility.”(pp. 88-89).

149«Choosing a course of action: decision-making sgase [...] In aviation, the calculation of time anigk
determines the type of decision strategy a piltikedy to adopt. Where there is little time andthirisk,
pilots use fast intuitive or rule-based decisiomatggies. With more time, they may opt for a slowat more
rigorous, analytical strategy to evaluate alternaticourses of action. In the intuitive and rule-dxhs
methods, only one response option is consideradiate. In analytical decision making, several op#l
courses of action are generated and then companredlsneously. In the creative option, the situatie

judged to be totally unfamiliar and requiring a mbvesponsg

1“11n Lazarus (1993), we note thain ‘arguments between spousekere may be angscalation of angér
but also that Mowever, in shared situations of anxiety, husbaaribwives more often cope by suppressing
their anger in the interests of dealing with thigint threat”, implying that emotion awareness serves to

regulate that escalation.

142«what could be more logical than the principle tiaiur goals are thwarted we react with a negative
emotion, or that if we are making satisfactory pexs toward a goal we react with positive emotidh®s
reaction may not always be wise, but there is mgflirational about it. What is more logical thalmet
principle that emotions result from how we evaluhte significance of events to our well-being? dyrbe
foolish to want certain things, or to believe camtthings, but it is not illogical to emote on thasis of how

we are faring in attaining these godls

143“part of the NDM community’s reluctance to embraffec as a component of expert decision making
may have to do with the way the construct has deéined and studied by JDM researchers in the (magt,
Loewenstein & Lerner, 2003; Schwarz, 2000; Webdo&nson, 2009). Much of the research has examined
how people’s decisions are influenced by emotibasthey bring to the task and that are unconnettettie
task at hand. [...] Considerably fewer studies condategral affect, the influence of emotions that a

elicited by features integral to the decision sitoia itself or by its potential consequenédp. 241).

144« Affect has been found to function as “spotlight’aitention guide, as information, as motivator, @
common currency (Peters et al., 2006; Weber & John2009). Affect as information approaches suggest

that decision makers use their affective statenination in their judgment process (Peters et2006;

Slovic, Finucane, Peters, & MacGregor, 2002; Sla&iPeters, 2006} (p. 242). Also," affect
encourages decision makers toward information-pssoey strategies that preserve
positive and avoid negative experiences (e.g., ¢seah, 1988; Weber & Johnson, 2009)
(p. 243).And affects may constrain information search (ilpid244).

328



145 The NCO Grid could be used to compare the cognitiverations explicited through a Pheno-Cognitive

Analysis of decision-making and Peritraumatic Resge with those identified in NDM studies.

196 The ExpGrid could be used to characterise subjats studied.

47 The DMContext Grid could be used to characteriisesons in which subjects were involved.

148 By deliberative we understand a rational process seeking to gigidod decision by way of a
“discussion” between cognitive operations descriinettie NDM framework. Beside, one must consider

automaticdecision-making as relying on routines.

149 Downing et al. (2007) say metacognition is a lémgwn concept : Although the term metacognition
only became part of the lexicon of higher educaimtihe 1970s, when Flavell (1971) introduced &t
‘metamemory’, the concept is much older than timat, s King (2004) points out, draws on the work of
more ancient philosophers like Plato, Aristotle /eius, Solomon, Buddha and Lao TzGox (2005)
supports this view :Philosophers and observers of the human conditaoretbeen fascinated by the subject
for a very long time. Around the turn of the 16#mtury in De Trinitate, Augustine [10] asks “Whaeh can
be the purport of the injunction, know thyselfRipgose it is that the mind should reflect uponifitde
Mathematicians and philosophers have realized satdeast the time of Socrates the problems astagtia
with self-referential sentences such as the lipesadox represented by the statement “This sentence

false.” ([76]; see [183] for a treatment of sometbEse metalanguage problerfigp. 107).

%0 Bjalystok, E. (1992a). Attentional control in ahién's metalinguistic performance and measuregldf f
independence. Developmental Psychology, 28(4)54. Betrieved February 14, 2008, from Academic

Search Complete database.

Bialystok, E. (1992b). Selective Attention in Catiye Processing: The bilingual edge. In R. Harid.}
Cognitive Processing in Bilingualpp. 501-513. New York, NY:Elsevier.

Bialystok, E. (2001). Thinking about LanguageBltingualism in Development: Language, Literacy &
Cognition Cambridge University Press, New York, pp. 121-151

31 Thompson, L. & Thompson, M. (1998). Neurofeedb@cknbined with Training in Metacognitive
Strategies: Effectiveness in Students with ARPplied Psychophysiology and Biofeedh&@¥(4).

%2 Tomasello, M. (1999)The cultural origins of human cognitionlarvard University Press,
Cambridge:MA.

33 in, X., Schwartz, D., ad Hatano, G. (2005). Todv@eachers’ Adaptive MetacognitioBducational
Psychologist40(4), pp. 245—-255.
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134 Rivers, W.P. (2001). Autonomy at all Costs: Aniitigraphy of Metacognitive Self-Assessment and Self-
Management Among Experienced Language Leariiées Modern Language Journal, 8h(pp. 279-290.

155 «“Moreover, meta-cognitive processes have often pesrayed as explicit processes that involve
deliberate reasoning (Mazzoni & Nelson, 1998; MH&& Shimamura, 1994). However, evidence has been
mounting that metacognitive processes may not tieegrexplicit. For example, Reder and Schunn @)99
argued that there were likely to be implicit proses, for the simple reason of avoiding using ugeidn
cognitive resources (such as attention) and intarfewith regular processes. Thus, they argued,thdtle
meta-cognitive strategies themselves might bea@ind/or explicitly learned, the selection (amsk) of
meta-cognitive strategies was implicit. We havesoes to believe that meta-cognitive knowledgeithere
necessarily explicit, nor necessarily implicit (S&Mathews, 2003). Meta-cognition is likely a constion

of implicit and explicit processes, the same asil@gcognitive processés

136 «\whilst cognition focuses on solving the problemtamegnition focuses on the process of problem-
solving (Marchant, 2001). In addition to the knotde people have about how they use their thougfus a
strategies (Brown, 1987), knowledge about how ntiael will be able to learn and what kinds of stoags
they use (Gleitman, 1985; Weinert & Kluwe, 198 €pgle also possess a set of general heuristics. For
example, how they plan, set goals and process &kdFrese et al., 1987). The assumption is theteh
general heuristics can be either conscious or aatiier(Brown, 1987; Flavell, 1987) and they may lghly

generalized or specifit.

157 Their article often makes reference to behaviou@s a landmark.

198 «K nowing-how, then, is logically prior to knowingath because such propositions refer to practices th
have been observed either by the self or by otiNaher can the propositions be known as truel timgly

have been tested and corrected by observance fifrpgnce’ (Tharp & Gallimore, 1985, p. 458)

1%9«Rules may encourage the subject to learn new tasikshese tasks must be learned in the contefxts o
eventual applicatiori (p. 455), and fearning-how (the actual methods of performance)nca be achieved
by announcing propositions, but only by "exercis@sected by criticisms and inspired by exampled an
precepts” (Ryle, 1971, p. 221). Translated intotdrens of cognitive behaviorism, learning-how isiaged
through induced performance, by modeling, by pcagtand by differential feedback and contingent
responses. And, to some unknown degree, by pre¢ept59). Tharp & Gallimore (1985) quote Ryle, G
(1971). Knowing how and knowing that. In Ryle, &d(), Collected papers (Vol.2New York: Barnes &
Noble.

180w \What is the use of (rules and propositions) ifabknowledgement of them is not a condition of kngwi
how to act but a derivative product... ? The ansiseimple. They are useful pedagogically, namiely,
lessons to those who are still learning how to atiey belong to manuals for novices’ (Ryle, 197224)"

(“Knowing-how, then, is logically prior to knowingath because such propositions refer to practices th
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have been observed either by the self or by otiNa#her can the propositions be known as truel timgy

have been tested and corrected by observance fafrpence. (Tharp & Gallimore, 1985, p. 458).

161«The results of metacognitive training vary enornp@®m laboratory to laboratory, from skill to ski
and from child to child. In a review of the litevae, Keogh and Hall (1984) suggest that generailiwat
effects seem due to the intensity, length, and-@atitasks of training. Predictability of genetdtion
effects remains at a low level, though such effee ot absent (e.g., Kendall & Wilcox, 1980; Herg &
Roberts, 1982; Hall, 1979; Zareski, 1982)Tharp & Gallimore, 1985, p. 460), andrhese studies indicate
that what an individual can do in one setting, hesloe cannot or does not do in another (Rogoff2)98
(Tharp & Gallimore, 1985, p. 461).

162«Brown, Campione, and Murphy (1977) suggest traitivgability to stop and think before attempting a
problem, to ask questions of oneself and otherdetermine if one recognized the problem, to check
solutions against reality by asking not "is it rifflout "is it reasonable,” to monitor attempts &afn to see if
they are working or worth the effort. Others hav&idguished such components of problem solving as
analyzing and characterizing the problem at hardlecting on what one knows or does not know ttegt m
be necessary for a solution, devising a plan fteicking the problem, and checking or monitoring'sne
progress (Meichenbaum, 1980; Glenwick & Jason, J9¢#Zharp & Gallimore, 1985, p. 460).

183 Tharp & Gallimore (1985) state thaflere is no need for the meta prefix. [...] Whensdmae skills are
to be learned in the context of different domaihat requires separate occasions of learning-howcM
"metacognitive” training does include opportunitfes practice and feedback in multiple contextsy An
potency of such training may well be due to theaetjge-and-feedback, multiple context opportusitiand
not at all to so-called "metacognitive" elemeh{pp. 461-462). Considering three basic typesaghitive
training, respectivelyblind training’ consisting of fnducing children to perform tasks but are not mnfied
as to why, nor are they told that the activity jgeopriate to a particular class of situations, reaals,
goals, etc. (p. 462), ‘informed training that includes the pieces of information previgusientioned into
the induction process, andelf-control training that “[specifically includes] training of general exeoti
skills, such as planning, checking, and monitofinlge asks about each category the questhere then is
the meta in cognitive training¥p. 463) and systematically demonstrates thah daan of training can be “
withdrawn from the meta basKefp. 463) : ‘So long as sound generalization-training programs a
mounted that include propositional announcementd, then the potency of the intervention is attréolto

the announced propositions, the case for metaciognifffectiveness remains unprovep. 464).
1% Daniels, H. (2001)Vygotsky and PedagogMew York:RutledgeFalmer
1% Goos, M., Galbraith, P. & Renshaw, P. (2002). 8ibcMediated Metacognition: Creating Collaborative

Zones of Proximal Development in Small Group Probolving.Educational Studies in Mathematics
49(2), p. 193-223.
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186 “Metacognition refers to the ability to reflect upemderstand, and control one’s learning. Previous
accounts of metacognition have distinguished betwee major components, including knowledge about
cognition and regulation of cognition (Brown, 198avell, 1987; Jacobs & Paris, 1987). Knowledgeab
cognition includes three subprocesses that fatdithe reflective aspect of metacognition: declamat
knowledge (i.e., knowledge about self and aboategies), procedural knowledge (i.e., knowledgeuabo
how to use strategies), and conditional knowledge, knowledge about when and why to use stradggie
Regulation of cognition includes a number of subpsses that facilitate the control aspect of leagniFive

component skills of regulation have been discusséghsively, including planning, information managet

strategies, comprehension monitoring, debuggingtsties, and evaluation (Artzt & Armour-Thomas, 2,99

Baker, 1989J.

167 Quoting Bialystok, E. (2001). Thinking about Laage. InBilingualism in Development: Language,

Literacy & Cognition Cambridge University Press, New York, pp. 121-151

168 «Recent research indicates that metacognitively adearners are more strategic and perform better

than non unaware learners (Garner & Alexander, 198@essley & Ghatala, 1990). One explanation isttha

metacognitive awareness allows individuals to pEaguence, and monitor their learning in a way that
directly improves performance.

189 «an intervention to enhance familiarity with theterion environment and teaches the skills necessary
maintain effective task performance under stresslitions [with] three overall goals [...] : (&) gaing
knowledge of and familiarity with the stress enmirent,(b) training those skills required to maintai

effective performance under stress, and (c) bujigiarformance confidenté. 193).

7% Because, on the opposite of normative theorigkeoision-making, naturalistic decision-makirig $een
as intertwinned with task accomplishment, conteeeic, fluid, flexible, and in some respect ‘pedare-
free’ (i.e., lacking prescribed rules [.."]jCannon-Bowers & Bell, 1997).

17141 ] conscious understanding, ability to talk or teriabout tasks, and generalizability to other tasies
also important factors in determining whether aggitask is metacognitive and this viewpoint is suizgl
by Brown (1987), who agrees that metacognition reguthe thinker to use and describe the process of

mental activity"

172«pccording to Driscoll (1994), there are three ibasstructional principles on which Piagetian (nitiye)
theorists generally agree: Principle 1: the leagrinvironment should support the activity of therter (i.e.
an active, discovery-oriented environment). Prilecx the learner’s interactions with peers aréngsortant
source of cognitive development (i.e. peer teachimg social negotiation). Principle 3: instructibna
strategies that cause learners to become awamnfiicts and inconsistencies in their thinking piatem

cognitive development (i.e. conflict teaching aBé¢ratic dialogue’). [...] The emphasis on social
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interaction as a precondition for the training effective skills is today shared by many approac¢bes
instruction (Von Wright, 1992).”

173«“The mental activities involved in acquiring anbpessing information”, Oxford Dictionnary of
Psychology, ?' Edition, 2006, p. 143

1" «Two weeks prior to the experimental session, axpegmental package was mailed to the subjects to
allow review of the following scenario materiala) Everview of the experiment; (b) political/miliya
background for the scenarios; (c) intelligence sianmand (d) rules of engagemeént

15 «often referred to as a research method, when inifas a data analysis method. The reason is that
protocol analysis is usually employed in conjunttigith a single knowledge elicitation task, the itk
Aloud Problem Solving" (TAPS) tédgp. 65).

176 «each and every statement in the protocol is codedraling to some sort of a priori scheme that e
the goal of the research (i.e., the creation of ete@f reasoning). Hence, the coding categoriekides for

example, expressions of goals observations, andthgpes.

17« Also, working backwards from a detailed assignneémiach and every statement in a protocol, one can
cluster sequences of statements into functionaigmates (e.g., a sequence of utterances that adilred a

forward search or a means-end analysis, etc. (s@geb, 1989)

178 They might as well be attributed to the low vakeiGusdorf, 1951) of the cognitive experience ofth

moments.

79 Hoffman (2005, p. 69) offers a typical examplehs logic of Abstraction-Decomposition that shotes i
inapplicability to the present study. This codirgame is based omg'search on nuclear safety conducted by
engineer Jens Rasmussen at the RIS National Lalrgrat Denmark (Rasmussen, Pjtersen, and Schmidt,
1990)” (p. 67).

Levels of decompositio
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180«(1n the Gulf Coast regiomigh pressure will dominatéin the summer) ; (High pressurkgeps fronts

north of us(the Gulf Coast region) ; (High pressuila&eps cold polar continental air north of ushe Gulf
Coast region). (p. 70).

181 Becausethere is compelling evidence that many psycholddézzors negatively impact on decision
making (Omodei et al, 2005). HFIP is based on the idea fThe ‘human factors’ approach to
understanding how people interact psychologicatig physiologically with complex task environmests i
particularly useful for understanding human behavim safety-critical situations, regardless of vitner
these are essentially manmade (e.g., an aircrafkpib) or naturally occurring (e.g., a wildland & (cf,
Johansson, Hollnagel & Granlund, 2002jibid).

182 Omodei et al. (2005) say thaypical strategies for obtaining retrospective selports, such as
structured interviews and surveys, cause some pgygical processes to be much more likely to belted
than others, leading to a distorted understandifthe decision making procésa conjunction with ‘What
is least likely to be recalled are those perceptaéfective and motivational states that are eda#éntpre-
verbal or at least not verbalised during the flofattee decision incident in question. [...] Thus, #os
experiences least likely to be recalled are thassmaiated with actual or potential errors precisbcause
such experiences constitute a negative self-assessmnd, as such, are subject to self-enhancement /
protection processes (Omodei, Wearing, & McLenzad2)..

183 See Henwood (1994) and Bryman (1984) for a ditindetween the terms epistemology, methodology

and method.

184 Equivalent to what Conway (2004) caltsihi-histories : “learning to drive a car, learning to use the

library, romantic first relationship, making friesdwith X, etc.

18 Deahene et al. (2006) have characterised thermstibconscious and pre-conscious information eingod

in the brain. In the case of conscious encodiRgptessing receives top-down amplification and exisa

into a global parietofrontal reverberant statd’re-conscious encodingnVolves local resonant firing loops,

but top-down attention is focussed on another dtimar task sét See also N. F. Dixon'’s article on

“Subliminal perception” in Gregory (2004, pp. 88873.

1% |ntrospection was defined by James (1890)tlas iboking into our own mind and reporting what there
discovef (p. 185).

187 Though Transcendental Phenomenology does notpgeyt in this research, it is worth noting its
methodological principles as they are often refeceith psychophenomenological studies. Studieb®f t
phenomenal experience with the method of Transcg#atiBhenomenology aim at unveiling thehat it is
like to experience this or tHatFor instance, Moustakas (1994, p. 140) repotihe experience of feeling

guilty is felt as an intensive and permeating rgalEverything else fades in comparison. [...] Theléydor
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the one experiencing guilt feelings, is an alienld/e a being in limbo, with unreal and cloudy famimly
perceived. The phenomenological method is mostly used foppses outside the scope of the present
research. For instance, Petitmengin (2008, p. i8%ents a phenomenological report from a patiéattad
by epilepsy constituted mainly of a series of thiejsct’'s general knowledge of what it is like tadengo an
epileptic crisis. Barclay (1995) interviews A.Sg¢@ncentration camp survivor, in an attempolgectify
metaphors of the sdtlfirough a lifetime narrative, spanning from heted&on until recent times. The object
of such research is very different from a studyhefcognitive experience of specific events. FoGihn
(1991, p. 101) their principle is thagubjective experience might be describable in dibje¢though non

physical) terms The method of Transcendental Phenomenologyvidla succession of principles or steps :

- “Epoche”, i.e.,the suspension, thkeracketing of the usual researcher’s perspective, the sisppof
his “natural attitudé (Thompson, 2007, p. 20), which in hard scienaassésts in considering
“objectively” the world, as a physical, absolutbjextive given, in favour of an attitude that caless
that the subject constitutes progressively an fabdbn” of his world of life through his own expence
: this is the role ophenomenall of which are differenperspectivesn the world, thevariation of
which is the essence of this abstraction. It rexuithe flexible and trainable mental skill of beingeab
to suspend both one’s inattentive immersion in Bgpee and to turn one’s attention to the manner in
which something appears or is given to experieitkompson, 2007, p. 19). Epoché is considered to

be the first step dReduction

* “Reduction”, as redirectionréducerg of the attention toward the inner subjective eiqgrece of the
world, away from the objective outer world (Thompsa007, p.18). It isé ‘leading-back’ (reducere)
or redirection of thought away from its unrefleetiand unexamined immersion in the world to the way
in which it appears to dgThompson, 2007, p. 25). For Moustakas (1994(Q), phenomenological
reduction is the task of describing in textural language justtvbne sees, not only in terms of the

external object but also the internal act of consisiness

e The explicitation of intentional “mental operatioisand of time in consciousnessin its structural and
temporal acceptions, it is first the explicitatioithenoesis-noemaoupling in its dynamic emergence.
Objects are brought to awareness eitherrbyptresentational, presentational or protentionatst
(Thompson, 2007 Presentatiorrefers to the current perceptive or propriocepéxperiencete-
presentatiorrefers to remembering items of past experiencg pastentionrefers to the imagination or
anticipation of future phenomena (Thompson, 20025p Marbach, 1993, p. 10). Presentations, re-
presentations and protentions are not autonomatisiatinct in the sense that thaiffective allureor
meaninginter-relate them (Thompson, 2007, p. 25, chadtekeen, 1975).

« The explicitation of “Meanings’, the ‘content of a “mental act”, inseparablé of its “object” in
Moustakas’ (1994, p. 56) terms, that givgghenomenoiits “particular constitutiori (ibid). Meaning is
at the heart of Transcendental Phenomenology dmthbetween the experienced thing and the thing i

the real-world, what makes sense of the lattercamgtitutes its abstraction in the subject’s mind.
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The synthesis of the “Essence” of the thing undeudy, i.e.,the €idos, the pure ideal thing, the
abstraction in the subject’'s consciousness (knoydedf the object that stands in the real-worldnga
from the variation of its subjective experience ¢bkerl, 1977, p. 54). It is that whichdlds up amid
variations [of the way we experience the real-wartiject] of an original [as] the invariant, the
necessary, universal form, the essential form,authvhich something of that kind, like this thirgam
example of its kind, would be altogether incondaliga(Spinelli, 1989). In Transcendental
Phenomenology, the search for #dosof an event or thing is a synthesis of the various
comprehensions one has had of that event or tiiimgugh ‘imaginative variatiof, i.e., a confrontation
of different meanings of the event or thing in diges the researcher aims at finding out what like
for a given set of individuals, i.e., it;Wariant’ form. Transcendental phenomenological research is
usually carried out to study situations experienegdommunities, or repetitively by an individualeo

a period of time, differently at different momeatsd in different places (Moustakas, 1994, p. 29).

Moustakas (1994, pp. 181-182), and its quotatio@tswell (2007, pp. 60-62) although with some

differences, suggest the following steps to perfarphenomenological study :

1. Preparing to collect data : research questionmalitee review, participants selection, interview

framework

Collecting data : Epoche process, bracketing tlestipn [‘as a way of creating an atmosphere and
rapport for conducting the interviéwsays Moustakas (1994, p. 181), which per se@iusing as
epochéhas nothing to do with contracting the interviesv priming the subject], conduct interviews
(informal, open-ended questions, or topical-guid&the examples provided in Moustakas are not very
probant: the example provided pp. 117-188 doesalate a specific occurrence of experience butigiel
a generalisation, a theorisation of habitual patt&f behaviour (“am a very restless sleeper. I'm
always rolling over and ... In this example, we must note that such gensmtibns are already based on
interpretations made by the interviewee himséierefore there is no single chance of getting ¢o th
“what it was like to experience insomnia on sucttipalar day”. To unveil the subjective experience
and at the same time to reduce the hermeneutgsldfiinterpretation, we need to reject personal

theories both from the researcher and from theestibj

Organising, Analysing and Synthesising Data

Summary, Implications, and Outcomes.

In fact, Moustakas, in Moustakas (1994), does eally provide a set process. Rather, he presents

alternatives, various methods taken from otheramstthat he proposes to enhance. Particularlyfgignt is

chapter 7, Phenomenological Research: Analyseg&ranhples. The phenomenological analysis (step 3)

takes a researcher, says Creswell (2007), throtlghdata [...] and highlights ‘significant statements

sentences or quotes that provide an understandihgw the participants experienced the phenomérion
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a step calledtforizonalizatiori followed by the development otlusters of meanirigMoustakas (1994, p.
122) is more precise, mentioning the following gtialactivities :horizonalizationThe identification of the
horizons of experience proceeds frolisting every expression relevant to the experié(emustakas,

1994, p. 120)]delimitation of invariant horizons or meaning urfithe method for their identification is not
very clear and somewhat confusing with regard teddd’s notion of horizon : either they are obtdibg
retaining expressions containing a moment of thpesgnce said by Moustakas to metessary and
sufficient to understand the experience, or by finding ohiclh expression ispossible to abstract and
label’, or else (Moustakas, 1994, p. 122) by retainingri repetitive, non overlapping stateménksorizons
are social, temporal, physical, intellectual, emmadi, intentional, retentional, protentional, etc cllistering
invariant constituents into themesdividual textural descriptionindividual structural descriptionOnce
these steps have been followed by each reseaeclvemposite textural-structural description of the
meanings and essences of the experiencenstructed. The phenomenological method exéisgpby
Moustakas and Creswell is not focused on cognitiaction and specific episodes of experiencecdepts
elements of retrospective theorisation and gersaadin within first-person narratives and is highly
interpretative due to the subjective way by whickeieks eidetic generalisations in the analysis@ha

188 Husserl (1977, p. 2) also mentions Miiller, Weh&lkmann, Helmholtz, Hering and Fechner but

akcnowledges theotganising power of Wungt

'8 They are : loctrinaire arguments about which building blocksonsciousness are really fundamehtal
(Keen, 1975, p. 137) ; the evolution of early Plmaanological Psychology toward Husserl's Transcetalen
Phenomenology brought it too close to pure philbggspinelli, 1989, p. Xl) ; thelimited and dubious
valu€' of the views expressed by some phenomenologitiédsophers like Heidegger who wasotorious

for the obscurity of his languagjéSpinelli, 1989, p. XII).

1% From a “splendid impetus from leading German pitiggists and physicists” (Husserl, 1977, p. 2).

Y1 Dilthey (Husserl, 1977) called for “a scientifinalysis, formation of concepts and systematic deson,

carried out on a purely intuitive basis”.

192 Husserl (1977) : “not only the descriptive exhimtof the types of single psychic data, but alsotypes
of nexus” for “the single datum is a mere abstrmctn the psychic. A feeling, a mood, an emerghaught,
a hope which makes itself felt, etc — nothing & fort is ever an isolated lived experience;\thst is in the
psychic milieu, in its intertwinnings, its motivatis, indications, etc.; and these are momentseofieixus, of

the psychic function, which are lived together pembly”.

193 Husserl (1977)

19 fnoesis ; noema} in husserlian terms (“noesishirsserlian language,“the subject’s essential capati

building up his own world” (Thines, 1977, p. 57)hiah are and are “able to constitute (discloskriong to
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awareness) its objects” (Thompson, 2007, p. 1theatal object is called “noema” in husserlian laage.
“Noema is that which is experienced, the what qgfezience, the object-correlate. Noesis is the wayhich
the what is experienced, the experiencing or aekpgriencing, the subject-correlate” (Moustak&841. p.
69).)

1% |ntentionality is the very nature of consciousnéiss “Pact between the Mind and the World” (Rouger
1969).

19 A fundamental question of Phenomenological Psyahpls to understand what makes consecutive
mental operations cohere into the production afrisemaking experience rather than occuring in atesol
disconnection of meaning into a senseless episbexperience. Dilthey advocated the principle @& th
“unity of psychic life as a unity of the lived exeece (Husserl, 1977, p. 6). Husserl (1977, p. 165wde
the unity of the | as a construct of one’s hist@nyd the constructed I, the Self, overlooks androtsnew
cognitions in an aspiration 8elf-preservation“to remain true to itself insofar as it is no longeclined to
abandon its convictiorisContinuity is the idea of a self-regulation,“@frcular causality (Thompson,

2007, pp. 61-62) in which thelobal’ controls the focal” while the “local” influences the §lobal’, through
three forms of @motional self-organisatidr(Lewis, 2000) : Emotional-Interpretations thatacin the
instant (seconds to minutes) and are driven bypattanal intentions and goals ; Moods, that develogr
hours to days, and are governed by intentionahtat®ns, goal preoccupations, inhibited or unsssfe
action ; Personality, which develops over months yaars and is controlled by the sense of Self
progressively constructed by the convictions oflth@ontinuity is also the idea that cognition-ickan is
controlled, maybe only to some extent, by mentiiss. They are of three types (Conway, 1995)thé)
life-storyto which Conway (1995) refers Efgtime autobiographical knowledg2) occupational stories
likely to last for years, lived in severadciohistorical systeris.e., “social networks or institutioris
(Bujarski et al., 1999, pp. 222-224) and betwesub“worlds of life (Schutz, 1987), and 3) the
circumstantial storyat hand to which Conway (1995) refers tawasnt-specificMental stories are landmarks
one uses when in need of sensemaking, to seladtrieresentations and cohere them into a global
representation (Pennington & Hastié, 1986, 19882)8r to ‘preserve plausibility and coherence,
something that is reasonable and memorable, thabeirs past experience and expectations [... andjshol
disparate elements together long enough to eneggideguide action, plausibly enough to allow pedple
make retrospective sense of whatever happ@usick, 1995, pp. 60-61)heron (2005) studies how mental
stories compete with one another to focus andadisiubjects’ attention, leading to a minor trainident.
Consciousness is a rolling process of mental ojpaatvith a fundamental quality : its continuityhd
consistency of consciousness stems from a glolbakps : its “historiality” (we cognise through $s), and
from a local process : “emotional self-organisati@ur cognition is influenced by affects of diféet

scales) governed by circular causality, the recigkinfluence on the flow of consciousness of glaal
circumstantial goals. The creation of sense, anitglification, takes place when something triggers
Acting in the world, we face situations and reacthem. Cognition takes place within the time spagn

from the instant we encounter a new situation kamge in the world, in our body or in our mind -d dine
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instant the sensori-motor faculties of our bodyastivated to deliver a reaction with an impactioa

surrounding world.

97 Which differs fromchronos the always-passing-away threefold {past, predanire} structure.

19 My own translation

199 My own translation

20 My own translation

21 My own translation

292 My own translation

293 My own translation

204 My own translation

295 My own translation

2% There are two reasons to this choicéPerson narratives often start with a “once uptima | was ...”
clause : the individual is being-in-the-world, Befaced with circumstances or he is doing sometlinge
just stays there. Also, from a practical perspegtifwe started from a cognitive happening, whocie
should we choose ?

27 |n this sense, the trigger of the PM is the stimudf the first decision cycle of this PM.

298 Expliciter is the GREX’s quarterly review. GREXtie Groupe de Recherche sur 'EXplicitation stirte
by Pierre Vermersch in 1988. Conceived as a woiragress media to enter into a dialogue with other
researchers and professionals interested in tHecigafion of the subjective experience, Explicitan be
accessed atww.grex2.com

299 My own translation

#%Here, we can note the proximity of goals with Rasssen (1985).

1 My own translation
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%12 |n this sense, the El is a contribution to metaitbee learning.

23 |n this sense, the El is a metacognitive trairpngeess.

214 My own translation : D'une certaine maniére, nous l'avons vu cet été &éhéme de recherche du
"Sentiment intellectuel”, il ne suffit pas d'avaite méthode de production et de recueil de verdi#dis pour
cerner un objet de recherche. Il ne suffit pasa@eg mener un entretien, fut-il d'explicitation,de savoir
opérer une description, pour parvenir a produiresa@®nnées intéressantes qui font avancer l'inibiligg
du monde intérieur. Pour atteindre un tel objedtifaut disposer d'un modéle hypothétique de alaun
veut étudier, qui permet de générer de nouvellestipns. Il faut pouvoir orienter son regard daasbnne
direction pour apercevoir des propriétés qui santdevant nous, mais qui ne se révélent que silitéa de
les questionner. (Ce que je dis la n'est pas migstérje I'ai développé dans mon intervention alE&Rur
"Pourquoi est-il si difficile de décrire son propvécu"”. Si vous allez dans un jardin, vous ne wereene
pourrez décrire qu'a la hauteur de vos compétededsotanistes ou de jardinier. Et cela n'est passfa
cela suppose regarder certaines plantes en "chamigealirection de son regard", certains détails
n'apparaissent que si I'on sait, par exemple, alemettre sous les feuilles parce que c'est lanopeut voir

s'il y a des parasites.)(Vermersch, 1999)

215t allows ‘to generate new questidrsnd to ‘turn our eyes into the right direction to spot peoges that
stand there before us, but that came into the gdtbnly if the researcher questions them [likeewhyou
visit a garden one won't see and describe it oalthe extent one owns a competence in botanics or
gardening. And this is no passive attitude but sgpp to look at plants from ‘a new angle’, certdétails
appearing only if one knows, for instance, to labkeaves from beneath as it is only from that pecsive

that one can spot parasites for instarice.

2% | jterally “Informations satellites de I'actién

27 Literally, untranslated from Vermersch

218 phenomenography also designates a method usetigaion Science (Webb, 1997y ‘find and
systematize forms of thought in terms of which |geioperpret aspects of reality [...] a research naattfor
mapping the qualitatively different ways in whigtople experience, conceptualize, perceive, andrataiel
various aspects of, and phenomena in, the worlddaheri. He claims phenomenography has “
‘qualitative’ rather than a ‘quantitative’ orient&n” and seeksdn empathetic understanding of what is
involved in the cognitive processes of learning and thé fexceptionally rigorousas ‘it sets out to
identify concepts which describe important diffe@esin the way students learn and study. this sense, it
seems to be very close to Vermersch’s psycho-phenology. But in a critical stance Webb (1997) also
argues that due to thisehsion between the ‘empathetic understanding’ [dr&d reference to ‘rigour’ and

‘scientific research’, phenomenography seente ‘have more to do with the quest for positivist
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generalisation than the development of hermenduticderstandingy Searle (1985) also suggested a formal

description of the cognitive experience.

219 et’s recall that thestatic’ husserlian phenomenological view refers to tbertelational structure of
intentionality’, as described by Thompson (2007, pp 24-25), timeatiant structure of intentional act /
intentional object [...] known as ‘noema’ (the objécits givenness) and the ‘noesis’ (the mentalthat
intends and discloses the object in a certain mgrfin€he “dynami¢ phenomenological view refers rather
to the ‘emergence(Thompson, op. cit., p 29) of phenomena in thigjiesct’'s cosciousness, of his mental acts,
whether out of passive genesisinderstood asbeing involuntarily influenced and affected by stirimgy”,

or out of ‘active genestswhich equates tosubjects [playing] an active and deliberate produetrole in the
constitution of objects [the products of which] aoels, artworks, scientific theories, experimental
interventions, logical judgments, mathematical msiions, and so oh.The word ‘constitution does not
mean fabrication or creation [...] ‘To constituteri the technical phenomenological sense, meansng by

awareness, to present, or to disclég@hompson, op. cit., p 15).

220 Brain studies give support to this hypothesis. fif@ehanism that sparks new mental operations, the
“descending attentional amplificatibmechanism, according to Naccache (2006, p. 2¥d)ks as follows.
At the “1/10 Brain Time-Scalei.e., between 10 and 100 millisecond (Varletgeatiby Thompson, 2007, p.
331), in the region of a thousand unconscious nhegpaesentations are presented by local netwarkiset

central network. If the central network is activelygaged in a global mental operation [which ocoutke 1

rejected, but if it is in a phase of transition foof Varlea’'s experiments reported by Thompson 7200

335) suggests that a transition phase might lastrar 250 milliseconds and be in Varela’s (1999) Bt&in
Time-Scale.], adiscussiohis started between the central network and thalloetworks, those discussions
being in the 1/10 Time-Scale (Naccache, 2006, 6).2Ithen, they — or some of them — traveiiseaflast
(Naccache, 2006, p. 277) the central network, whiaghassively interconnected. Suddenly, one ofehes
flashes will gain the central network’s attentifor, either it has some kind édmiliarity and echo in
consciousness, or it has amiotional valugthat signals a danger or is related to episodesiopast
experience that have left their mark in our autgtaphical memory, or else because they fulfill an
expectatiorof our consciousness. If arftical threshold is reached, then that particular discussion whose
flash was noticed becomes the object of an inctkasehange between the central andatthdroclocal
network, and other discussions fade away, theeadetisucssion isdmplified’ from within the central
network and sparks throughout the whole Global Wpake and the new, corresponding, mental operation,
equivalent to Varela'targe-scale dynamic neural assemBarela, 1999 ; Thompson, 2006, pp. 329-338),
is performed at thel* Time-Scalg i.e., from 250 millisecond to several second3 @ampson (2007, p. 333),
“some tenths of a secdrfdr Naccache (2006, p. 278). Note that th@ ‘scalé is the time-scale of
“descriptive-narrative assessments involving meim@iyompson 2007, p. 331). The conscious mental
representation, i.e., cognitive operation, syngesthe unconscious mental representations protigled
distinct neuronal populationdNaccache, 2006, p. 280). This mechanism, fre@pf‘@entral monitot in the

characteristiself-organisingautopoieticmanner of dynamic systems (Naccache, 2006, p; Z&bmpson,
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2007, pp. 37-65), serves three complementary astohcli purposes : the amplification of local uncioss
mental representations, and the election of orikesh at a time in the central neural network ;dineulation
of representations from one local processor tohanao as to give birth to new mental represematjghe

learning and progressive routinisation of skills.

?2L\e can hypothesise that in the opposite casefifinters are injured, or even killed, events fdrigh

specific reports and statistics can be found.

22279 simplify the writing of the data processing atada analysis parts of this report, by cognitiperation
we mean both a “cognitive operation” (perceptitvoughts, emotions, etc...) and an “action” or a tstat
(doing something, being or standing somewhere képgamoving, ...). Both are pairs of {act ; objec#.
CogOp is a pair of {CogAct ; CogObj}. An actionaspair of {Act = doing ; Object = something}.

23 DMA = Decision-Making-in-Action, the cognitive press of a decision-making cycle.

2 Emotional tone, noise, location, peripheral agtphysical environments, ...

%% |n practice, this revealed to ve very difficulttae BSPP : Firemen were available only duringiserv
hours at the station ; we were allocated rooms iame not so secluded : a gymnastic hall, a dindragn,
... And fire stations are very noisy : fire alarmsapated very often, | would say roughly ten tinrean
hour. Sometimesn EI's were interrupted as the stilbjeing on duty (this is why he was at the stathad to
go for an intervention and | had to wait for quatime then until he returns and restart the ingsvvThat

was fairly uneasy but feasible.

% |n Vermersch'’s El training session of Septembé72@his point was very important.

27| insisted clearly, at the contractual stage efititerview that should the subject feel uncomtuedne
could terminate the interview at his convenienag tat his decision would not be challenged. Also,
watched carefully for signs of overwhelming emosiavhile the interview was in progress. | noticethwi
men, a form of agitation in the narration charasest by hesitations, repetitions, interruptionshef speach
flow, and with women humid eyes and redish throateen | noticed those signs, | suspended my
questionning, gave the subject as much time agbédat to get over, suspend the narration or pgsdiime

the interview, and precautionously asked if theyenadl right.

228 5ome subjects are totally incapable of speakirigérfirst person and this must lead to discardledy
interviews. At the same time, some use the impalsonm “oné€’, i.e.,“on” in French. In this case,
interviews must not be discarded straight awaypagjtestion is : what doesri¢’ stand for ? It might be a
collective ‘we’ (meaning that the subject cannot express hisopatexperience but only collective
interpretations, for whatever reason that can beudised after the interview), or a narrative s@fkecting

the subject’s narrative position at recollectiandi(as a spectator of what he or she experientegr dan a
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re-presentification of that past experience). Agively, it could be a manner of embedding ondisle
experience into a single utterance to say how comfmis particular item was, meaningl ;gerceived or
thought that at the time, but now, at recollectiibne, in fact when | do so | know that in such aeci is
always like thi& This would be the sign of a most unwanted rqieative re-interpretation of the original
experience. In an email he sent me on JanuUirg@l0, Pierre Vermersch told me that the usen#*
might also be connected to a cultural habit spetifthe subject's community provided that beske t

phenomenological quality of his narrative couldeséablished.

22 The researcher must clearly state that he isheoetto judge the person or the narrative, thaethee no
good nor bad elements in the narration and intfadteverything narrated is of interest as it caeal

meaningful to the research.
20 The GREX's quarterly publication

31|n annex 2, oumformation Form validated in its English version by the Ethicainimittee of the

University, is reproduced.
#32\Jermersch sayspbsition de parole incarnée literally “embodied speech positiofp57)

233 Re-presentificatiolis the state of mind by which the subject’s attemnts pulled away from the present
experience of the Elicitation Interview, includihg present attitude (Robinson, 1995), and focestidely
onre-experiencing nowa given episode of past experience. Once the ciuliges accepted this principle of
the Elicitation Interview at the contractual stafgpe,him it becomes easier to focus oa-fiving the
situation, to find it again, to get in touch with says Vermersch (2006, p. 57), who adds thaider this
narrative stance, the past situation is more présenthe subject’s mind than the present interlagut
situation [...,] the subject focuses his attentiorrenan what he recalls from within than on his reaship
to the interviewer [...] and can stay in that stafeewocation of the past situation to describe itHimnself

and to inform himself while informing the interviewod’ (ibid).

4 Two alternative narrative stances to avoid in apli€itation Interview areGeneralisationthe subject
only narrates elements of tagosterioritheorisation of similar events or of his wholeléxperience ; that
translates into formulations likeiSually when this happens you do not do this butn general one does
this ; In such circumstances one thinks of his tezates ; .!.) ; andReconstructiorfthe subject delivers a
narrative that reinterprets his experience in itipiet lof the values of his social milieu. That st often

expressed by reports of personal conduct, sometieresc).
235 presence to one’s body as it was experiencee atdiual time of the event

3¢ presence to one’s world-of-activity as it was eigeed at the actual time of the event
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23" My own wording : Vermersch saystiestionnement descriptif* descriptive questionnirigliterally
(2006, p. 86). Subjective refers to the fact thatrdy the El the researcher subjectively appresitite way
the subject responds to probes and the way thatimarrgoes. Subjective cueing is subjective becausan

adjustment to these perceptions of the researcher.

23 yermersch distinguishd®re-conscious Elements of autobiographical knowledge that omeee fully
conscious but which are not at the present momentPre-reflexive: Elements of autobiographical
knowledge never conscious, never verbalised, theticed consciousness of the experience of a caidirse
action, that remains to bring to consciousness &y of areflectionprocess. Vermersch (2006, p. 210) says
that “cognition is mostly pre-reflexive, without any resity for reflective consciousness to be permapent!
at play'. Pre-reflexive cognitions are most common in fle& of consciousness. For instance, when one
walks, say in a forest, one may be thinking ofduisrent research and his attention is merely d#dao

other aspects of one’s experience of the walk. Bhile attending so strongly to intellectual magtesne
perceives many elements : smells from the pinestrise light between tree branches, a change in the
brightness of the light, the shape of the grounidhihg left, etc... These elements, though recordeal i
autobiographical memory, are not made consciogis,are noteflected uporat the time of the experience.
Reflectionis the process by which pre-reflexive knowledgberimught from the concrete level of mere doing
to the semantic level of a representation. Thatesmtation, says Vermersch (2006, pp. 80-81), sséase
for the subject in the light of hiaternal interpretative frameworkt is aninteriorisation, “creation of a new

psychological reality (ibid, p. 81). it is ‘a conceptual elaboratidn(ibid, p. 85).

239«Everyone has the capability to recall [even] onewn pre-reflexive autobiographical knowledgays
Vermersch (2006, p. 82).

240 |n bold characters, the researcher’s utterances. My cawislation. More examples can be found at

www.grex2.com

241 My own translation

242 My own translation

243\Wrong, inadequate, untrue

244 My own translation. Here, | actually chose notjtmte Vermersch exactly to term the probe in a more

colloquial English

245 \When saying right or left here, this means tosthiject’s right or left, i.e.,to the researchee# br right
conversely. Should the subject’s eyes redirecptaght, it usually means that he is elaboratirgyithage
whereas up left means he evokes the image. Whennegee to the subject’s right, he elaborates thiitiaa

memory, whereas to his left means he evokes it.
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24 For instance, imagine yourself facing two aggressiogs showing signs that they are intendingtacht
you. They show their teeth, they are growling, itipeisture is one of threat or fear. You are in asiton to
escape. You look for a way of showing them that geinot afraid of them with a hope to dissuadentte
give up. You feel that you are becoming just likerh, an animal with ad hoc bodily capabilities. Yawve
clawsed paws. You feel they are articulated andogadd bend your back, and in case they would @harg
that you would also charge and with your paws krtbekn down like a lion would do to a bull, right their
head or on their back, just like in that documentaou saw on television the other day. And suddeolyr
attention is drawn to a kinesthetic feeling : yéngers have tightened around your hand, youryeal hand

is ready to knock them. That kinesthetic change megonscious, inspired by that flow of intenseuthts.

247 My own translation

248 My own translation

249 By refocusing the subject’s attention on these e

20 viideo-recording can be usefallposteriorito elicit non verbal indicators and to reflecttbe evocation
process and on the conduct of the interview. Buit,0b experience, | would say that in the coursthef
interview it is unnecessary as the researchetafif@bsorbed by subjective cueing. A hidden obeser
discretely radio-linked to the interviewer, would imore useful : he could look for key moments mstory

narrated by the subject and attract the attentidheointerviewer to suggest focusing or elucidggmobes.

21 stanghellini (2004) describes the epistemologiodl leeuristic characteristics of psychiatric intewi
techniques. Their fundamental purpose, which netfgrentiates them from the Elicitation Intervigis to
assess the reality of psychopathologies of patiefésred to a psychiatrist in reference to codifie
characteristic signs and symptoms. An alternabu Jessmainstreamapproach to the psychiatric interview,
Stanghellini (2004) says, isfeee-format and insight-orientegport aiming at creating special instance of
interpersonal rapporbetween therapist and patient. Such reports cdoumg in the Schizophrenia Bulletin

at http://schizophreniabulletin.oxfordjournals.arg

Another technique is the Cognitive Interview ddsed by Memon et al. (1997) and elaborated by Fi&her

Geiselman (1992) as“procedure designed for use in police interviewslving withességo augment the

accuracy and richness in details of their testimenbDrawing lpon experimental research on memory [it] is

presented as a package of techniques that candsktadacilitate memory search and retriévdls steps

include :

< Context reinstatement, i.e. thméntal reinstatement of the physical and persooataxts that existed at

the timé&, which “involves (a) emotional elements ("How were yourigedt the time?"), which may
work via state-dependent effects (Eich, 1980)péuteptual features ("Put yourself back at the sceh
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the crime and picture the room; how did it smehatvcould you hear?") and (c) sequencing elements

("What were you doing at the time?").

« Report everything, in which witnesses receiestructions to search for details extensively @hian

lead to the recall of additional relevant informati (Geiselman & Fisher, 1988)

« Reverse order recall, which is probed by a quediier'Tell me about the very last thing you remember

in the magic show and then what happened befotedhd before that, so you're working your way
back to the first thing you remembeFhat question isglaced towards the end of the interview so that
any extra information it elicited could be idergidi’. More generally, withesses are askéal fecount

events in a variety of orders (Loftus & Fathi, 1985

e Varied perspective recall : withesses are askedetount events [...] from a variety of perspecive

(e.g., the perspective of the victim, suspect,teratitness)

In their study, with children aged 8 and 9, of #féciency of the Cognitive Interview, Memon et £1997),

“divided [the interview ] into the following phases:

- Rapport. Boggs and Eyeberg (1990) pointed outtthekessential first phase of the interview is to
establish rapport between child and interviewer] [An important part of the rapport building was the
transfer of control from interviewer to interviewg@ehich included active listening, not interruptiagd
effective use of pauses). As part of this transfeontrol the interviewer makes it clear that hesbe

does not have the information about the event &itier it is the child who holds the information.

o (i) Free recall phase. [...] interviewers were askedequest a free narrative account from the wsge

and this was used as a strategy for obtaining imi@tion in the subsequent questioning phase. [amd)] i
addition they were given training in encouragingngsses to reinstate the context mentally [...] kefor

they began. The Cl interviewers also employedrégort everything' instruction at this stage.

e (iii) Prompt Phase. At the end of the free recélbpe, [...] interviewers paused briefly and used one

prompt: "Please tell me more" before commencinggihestioning phase.

* (iv) Questioning Phase. [...] interviewers were astedse the information reported by the witness in

their free recall phase as a guide for follow-upegtions [and] were instructed in the use of appraigr
types of questions. They were asked to begin with questions and then follow these with closed
guestions. In general interviewers were asked &ths free report to find out who was present at th
event and what they did. Where a person was measttjonterviewers were asked to elicit details about
clothing. They were specifically instructed to avi@ading, misleading, and forced-choice questions.

The ClI interviewers received additional trainingtihe activation and probing of images relating to
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various parts of the event. (For example, the childvere told to "picture the magician's face, dhen
describe it.").

The aim of the Cognitive Interview is to yield &a# of events as perceived by a witness. It fosusethe

what happened in the world then and there

%52|n which case, the same speech clause is “anallytiduplicated” and numbered as many times as its

semantic analysis yields CogOps.

%53 |t may happen that Specch Clauses do not clebiohy ¢ identify theopeningCogOp of a Present
moment or thelosing Action of the same Present moment. When the cogpiigis drawn these gaps, if not
yet detected, appear clearly and this providesgbearcher with an opportunity to reflect on hisipr

semantic analysis of the narrative. This is whemes@€ogOps may be assumed.

%4 A step (speech unit) is a move, a change of petisgewithin the story, identified by the reseanche

Steps are articulated between them by “turns”,some form of salient event, change in the nature,

perspective, focus, mode, or control of the stargriogress.

25 victim Rescue Vehicle : this is an absolutely fremslation, without any reference to an existiyge in
Britain’s emergency services

2% Without entering into a discussion on differenbesveen needs, drives, and other urges to act.

%7 Defined as &n inner condition of imbalance (for example, thithat provokes an organism to take some
remedial actiofi (Arnold, 1960)

%8 The subject never narrates his experience chrgiualtly, and Subjective Cueing, by asking him ture
to and further detail already evoked Present Momeg@nerates a natufehgmentatiorof the narration.
Speech Clauses relating to one same Present Moanenten to one same Cognitive Operation, may be
found in several answers throughout the transofipn El. Sequence tags indicate, for a given spekise,

before which other one it should come chronologycal

29« process in which the researcher writes down idgasut the evolving theory [.”.] used in grounded-
theory research, this technique, | believe, is wegll suited for my own research as it is a wagxplicit the

grounds of my epistemological choices and my ownc, and their variations as my study progressed.

2680«| es travaux de Theureau sur le cours d'action,spuit & la source de notre propre réflexion surders
d'événements, reposent sur la notion centrale dméstétradique” (objet, interprétant acquis,
representamen, unité de cours d'action), elle-m&meéée sur la théorie du signe triadique de Pe{alget,

interprétant, representamen). Theureau considémigs d'action comme "un enchainement de signes
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tétradiques", "directement alternative a ce quetplasla psychologie cognitiviste pour les conduites
cognitives" et qui, "par la notion d'objet, placerelation de I'acteur avec le contexte, les cistances
particuliéres, a la base du cours d'action, de gaaimique locale". Le concept de representamenst@siur
le réle de l'activité perceptive dans le cours ti@e ici et maintenant", tandis que le concept @fprétant
acquis renvoie a 'idée de typicalité de Roschafatisle lien entre cours d'action ici et maintenattcours
d'action passé". La notion d'unité de cours d'attienvoie a I'idée d'un sentiment d'unité de sigaifon
pour l'acteur de ses divers actes. D'un point de é&pistémologique, I'approche de Theureau, assez
complexe, un peu confuse au premier abord, repaske principe de I'observatoire du cours d'actioi
I'analyse "en signes" des verbalisations des astpermet de mettre a jour I'enchainement de signes
tétradiques. Elle prétend a une représentation flendu cours d'action au moyen de "graphes d'aswbn
structures significatives" et par la "représentatigraphique des différentes sortes de signes".fEdpose
une taxonomie des éléments du signe tétradiqueréllose, enfin, sur le "primat de l'intrinsequeést-a-
dire sur la recherche du point de vue intérieur deteurs au travail sur le cours de leur actionraayen de
I'analyse "en signe$® des verbalisations (au regard des prescriptionsrimales” des processi9, et de

la pratique de la confrontation et de I'autoconftation.” (Théron, 2005).

%1 Triadic means excluding thenity of the course of action, the underlying stibrgt gives sense to triadic

transformations of input objects.
%52 This is how phenomenology came to be a possiblefaravard in Lieutenant A’s case study.
63 Attempts were made to model mental activities bynreille (2009) based on data class models used in

UML 2.0, 2004 version. For a more current versidkUblL, refer to Version 2.4.1 at

http://www.omg.org/spec/UML/2.4.1/Infrastructure/P.D

264 Course of Events, Course of Action

%5 Cross-coding, i.e., the performance of this sefatititation of CogOps should be performed byesav

researchers.

266 By convention, from now on by cognitive operatise mean both a “cognitive operation” (perception,
thoughts, emotions, etc...) and an “action” or at&stédoing something, being or standing somewhere,
speaking, moving, ...).

%7 Sub-type (ST)

%8 This process also helps to verify the taxonomgogActs and CogObijs by : making sure that each sub-

type of act or object is independent from the athand by making sure that each sub-type is ag$igihe

the correct more abstract type.
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29 Refer to ANNEX 12 or 13

270 Refer to the following sub-section for more detaih these levels of analysis of DMA patterns.

2" |n the integrated RPD Model. Refer to the chapteNDM for more details.

2121t was experimentally engineered, in many stegsrogressive refinement through which the data
processing method emerged and became more andonora. If the data model guarantees a certain
flexibility in the process, a few inconsistencigpaared and were resolved by creating ad hoc dizgrity
check functions.

273 Decision-Making-in-Action

274 Asymmetric lambda is interpreted as the probahlgrovement in predicting the column variable Y give

knowledge of the row variable X. Asymmetric lambdes the range 0 X< 1.

2’5 The present thesis is not based upon Wittgenstajpproach of the inner experience.
27 My own translation

2" My own translation

2’8 «subjects recalled memory details clustered arolneddetail they subsequently judged the most

distinctive (p. 70).

"9 There are a number of variants of these reseantbqls. It is not my intention to discuss thenttesy

are out of my scope.

80| the case of Firemermilieu would be more appropriate

%1 Herman, J. L. (1992Yrauma and Recoverilew-York: Basic Books, quoted by Matthews & Chu
(2997)

%2 The therapist in (Matthews & Chu, 1997)

283 EM stands for “Etat-Major” : Headquarters ; G staufor “Groupement” : Group ; then EMG1 stands for

“Headquarters of the First Fire Group”

284 | jterally “9™ Rescue Company” : a Fire Station.
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85 History and organisation of the Brigade des Sapampiers de Paris :

The Paris Fire Brigade (BSPP : Brigade des Safeonspiers de Paris, France) enrolls more than 8600 m
these days, amounting to about 3% of all French Farces, and was created as a military unit oteSdger
18" 1811 by Emperor Napoleon the First (then calledt4Blon des Sapeurs-Pompiers de Paris" with 4 tota
of four companies and 571 men) after the Austriatb&ssy in Paris was devastated by a major firauyn J
1°' 1810, leaving over a hundred diplomats and thaiesvdead. Inheriting from a century old traditifn
courage and technical improvements, they were raadgitary unit after it was revealed that the
Commanding Officer of the "Garde-Pompe de Pari& ,tame of the batalion before the fire and sihee t
1720's, was away in the country when the Austriabassy fire started and had therefore been unable t
command his men. The 19th Century saw the strungfuf the BSPP as well as attempts to develop
techniques (Gallet, 2006 ; Rolland, 2005) - liketleing and breathing hardware along with differtgpes of
ladders - that would allow men to approach fireseloand more safely, to operate for longer periddisne

or in hostile atmospheres, and to rescue victimemfficiently. Regulations were passed that defimore

and more precisely the Brigade's organisation.

The BSPP’s territory

The BSPP's territory includes Paris and the "Dé&pagnts" immediately surrounding it. It is todaygald
under the combined authority of the Préfet de Rdlie Paris (Paris Police Prefect), the Gouvernelitaive
de Paris (Paris Military Governor) and the MaireRdeis (Paris Mayor). The Paris' Police Prefect ighio
charge of the Capital's Civil Security commandsBhigade. The Paris Military Governor would cooratie
the engagement of military forces with Civil Setyfbrces should a major catastrophe affect tha.ake
such, the BSPP being a military unit would fall endis command. The Mayor of Paris supports thelBSP
financially, just as other local communities inai®a of competence. But Paris sheltering so malitycal,
official and diplomatic sites, not mentioning itast population of about two and a half million plegphe
Maire de Paris has a stronger connection with tBBBthan any other local community. In total, tfeaa
under the protection of the BSPP represents maregtx million people, two million workers on trdns
everyday, twenty-five million tourists every yetroperates 2 300 kilometres of gas piping, 250rkittres
of Métro rail lines, 3 airports (Roissy, Orly and Bourget) and three quarters of all the high4nisiédings
of France, 365000 companies, 17 oil depots, tlgefarfood market in Europe and, altogether, 25%ef
national GNP. That territory also includes thetsty& sites of the Presidency, the two Chambetheof
Parliement and Senate, along with Central Miniatexdministrations, 130 embassies, 5 "Préfectiard"
144 town Halls. Monuments, 105 museum and numesibes open to the Public plus several thousands
kilometres of technical galleries define an aremtd#rvention ranging from 35 metres below groundace

to 310 metres above at the top of the Eiffel Tower.

The BSPP’s command chain and structure
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Headed by a Three star General and his Etat-MdgerBSPP is divided into three Fire Groups
(Groupements Incendie), a Logistics Group (Groupgrdes Services), a Training Group (Groupement
Formation) and three Detachments (Détachementsfb@asthe strategic sites of Kuru (French Guyana,
where space launches take place), Lacq (a majd G#s site in the South-West of France) and Bssse
(a military site in Southern France). Each Fire @r¢s divided into Fire Companies (Compagnies
d'Incendie, 24 in total), themselves divided inie FStations (Centres de Secours, literally "Resceistres”,
more commonly call Fire Stations). G1, in particukss responsibility for a territory including tNerth of
Paris and the Department 8€ine-Saint-Denign the North / North-East border of the city. Tisishe most
turbulent and dangerous portion of the BSPP teyritohere the number of criminal assaults has awed

by up to 24.8% per year (Shtp://www.cartocrime.ng¢tbetween 2003 and 2007, not mentioning danger

stemming from main and suburban railway lines, alsirmotorways (A1, A3), industries, depots, deiteep
housing, etc... Seine-Saint-Denis is the area wiidran riots started in 2005 after a police chasked-up in
two teenagers hiding inside an electric transforwieere they died electrocuted. Riots then spreamligh
the whole country for nearly a month. Val de Maiméhe East / South-East (Under command of G2lsis a
a popular area punctuated with industrial sitespraad suburban railway lines, tunnels and motosvay
(A6). And Hauts-de-Seine in the West / South-We&&'¢ responsibility) is the poshest area incorpogat
business areas like "La Défense" just West of thgit@l and next to Neuilly and Saint-Cloud, twatlod
richest local communities in France. This departnas also its motorways (A13, Al14), long tunnels,

railway lines, etc.

Regulation and discipline

BSPP's interventions are framed by strict operatiand security regulations (BSP 118: Regulatiothef
organisation and operation of the firefighting aasgcue service, “Réglement sur I'organisation et le
fonctionnement du service d’'incendie et de secowfsJune 2004). Some more specific regulations ssc
the BSP 370 of March 1995 regarding interventiomsadlway premises provide more detailed ad hoc
instructions. Global intervention plans detail dumcepts, rules of engagements and means to disjoetice
field in case major incidents happen. Hlan RouggRed Plan, 1978, revised in 1989) describes the
concept of operations in case of an incident inmgmassive casualties. TRéan Rouge Alph§Alpha Red
Plan, 2005) addresses multi-terrorist attacksPlae JaungYellow Plan) addresses CBRN attacks, Pien
Troubles UrbaindUrban Unrest Plan) organises the BSPP's responrsese of riots similar to the 2005
ones, ... Beside, National Reference Guides (GMNRildnstructions to follow when facing specific
situations such as the 2003 GNR on Backdraft aagh-Over.

Discipline is at the heart of BSPP’s activities. i@ can ignore it as the code of discipline immahdatory
knowledge (BSP 118 — Part 2 (Intervention geneutied and roles ; Devoirs généraux et roles en
intervention) — Title 1 — Chapter 2 : Disciplin®jiscipline® is founded on a perfect knowledge and
seasoned practice of the job to be performed (ilddyations are reckoned to be harsh (hasty dagart
from the Station, heat, smoke, aggressive - chddadcénstance — atmospheres, ...). And this is melyi

because there are many dangers to expect thaatieguBSP 118 excludes anlgésitatior! and
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"improvisatiori which could result from a lack of discipline, paration and knowledge (ibfdj. Discipline
also challenges both the physical and cognitivétigsi of Men engaged in fire-fighting who mugirbtect
themselves, keep a cool mind, operate in sileremgp konstantly in touch with a colleague, report
immediately (ibid)?®°. Firemen accept the terms of that discipline, eatethe expense of their own
involvement in the active fire-fighting serviceyfastance if they can't pass their annual phydestl of
aptitude or have been wounded. A BSPP’s commomgayithat Firemen’s image of Self, their sense of

identity is that “A Fireman fights fire”.

Education and training

Education plays a crucial part in BSPP Men'’s lgebaside discipline, they have to learn the techities of
the job. When just enrolled Men start their curtiicn with a four months period during which theirygkcal
and mental resistance are challenged and the hzfdiosir future job are taught to them. Then, Hert
periods of instruction are mandatory throughouirthefessional involvement up to the highest raoks
sub-officership, as well as daily exercises antstasthe Fire Station aimed at reinforcing andckhmey their
current ability to perform their tasks. Officersnee mostly from High Military Schools and many oéth
also graduate from Universities. They are traimedammand operations and men. Two of their most
important training courses are consecutively thifit@r PC" (Command Car Officer) and the
"Commandant des Opérations de Secours" (Rescuatiper Commander), which they are to undertake
with success in order to manage field operatidresfitst one preparing Officers to be deputies ¢sdrie
Operations Commanders. These training sessiongdi@durther apprenticeship of Tactical Reasoning
Methods and of the "Marche Générale des Opératid&0O = General Conduct of Operations) which
provide the guidelines necessary to sequence agrwantion within their remit. Exercises aimed at
familiarising men with plans, situations and teclahimeans are frequently organised, based now on a
Directive of February 2007. Full scale exercisasran every year under the conduct of the Bureau
Formation InstructiongFI, the Training & Instruction Bureau). On one hath@se are mainly an occasion
to put to the test the ability of the Rescue OpenaCommander in charge, a way for him to repeat
procedures he has learned. On the other handatkegn occasion for every one to understand thehpyr
would take should an incident of the type under@desur. Every one learns from exercises, even goun
Firemen still in their period of instruction as yhere called in to play a part in every exerciseergises are
systematically concluded with a collective debrigft not in the psychological sense here - durihigcvthe
Officer in charge of organising and observing tkereise gives all main actors an opportunity toresp the
lessons they learned. This includes "Agencies"raatdo the BSPP but who would normally take pantsial
operations and who are invited to play it during ¢éixercise (SAMU for instance, the Medical Emergenc
Service). "RETEX" (literally “Return on Experiengd’esson Learning) is the link between performed
interventions and the establishment of new regaiatand training courses. It is regulated by a éNof
February 2005 that stipulates its aims and priesiplf the "individual experience" of men involviscat the
heart of preoccupations mentioned in the textraciice, RETEX is rather formal, takes an "exptrhee"
and analyses fire propagation and the way it wasented or handled, the way the line of command

functioned and the involvement of the medical congr of the BSPP interventions.
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Rituals, death and good fires

The life of the Fire Station is paced by differental activities. At 8AM, in all Stations, men ¢&t in the
courtyard and that's the beginning of their dayeyrare reminded operational instructions and preispe
events, while their colleagues on duty during thst pwenty-four hours finish their shift. 8AM isath also
the time duty shifts start and finish and they fasta period of twenty-four hours up to seventythours.
BSPP’s motto, Sauver ou Périr(Rescue or Perighis a pillar of its doctrine. Victim rescue isthe
forefront of its priorities and its culture has heshaped by a myth of heroism formed in 1868 (Rdlja
2005), when "Sapeur" Thibault armed only with adieidand his courage rescued several people scrgamin
through their windows while fire was raging behthdm, the story says. The Brigade's motto, accgratin
Didier Rolland, the historian and an experienceda¥iéMajor is the highest rank amongst Sub-Officétrss
accessed through a concours open to Adjudants-Ciietfse Brigade in his fifties, meankwill go to the
end of my physical possibilities in order to resewdctim, and it means giving my life up to suckédevill
sacrifice my body to that ehd=or him, the BSPP’s culture is one of duty teawe victims, of cohesive
vigilant team, of "going beyond one's own corpayaliof uncompromising mandatory excellence, obgff
and training, of discipline and organisation, afhdtoal reinforcements of that culture. Once a g
special gathering of all available men is organisttt's the Appel des Morts the roll call of the dead. The
names of Firemen killed on duty are called, onerafte other, and someone is assigned the tagplyfimg
"present for them. Dead Firemen are therefore always prieisethe Brigade's daily routine. People talk of
them as if they were virtually there, they set dydexample for every one, like a landmark in gdiod-
fighting practice or like an active reminder of thengers and risks of their activities. Death id b Men to
be a deeply thought of issue, a tragic possibiéitiiying enemy who fills Men’s thoughts as theg amoving
to fight a fire and triggers their sense of resjiality and discipline. The level of the demandag#d on the
Men is said to be high but they are excited apttospect of going for aibn feu, a "good fire' as they say,
one that is hard to understand, contain and exshgwhich you have to fight likea'living creaturé in

their own words. Typically, when you meet any Fieanand askMow are you?", invariably they will
answer Very well, thank you, we had some good firesA "good fire" is THE challenge, the ultimate
fascination and reason why they do this job, Firgmattitude being quasi-promethean, like an istéxde

invitation to take control of Fire itself.

Duty shifts

Duty shifts range from 24 to 72 hours, 72 hourétshieing extremely wearing. They start and firash
8AM. Every day, all engines are assigned a teahuby shift, in particular on VSAV vehicles (Véhieutle
Secours Aux Victimes), an emergency vehicle onlyigoed for light paramedics interventions and ryn b
four Men, and on PS vehicles (Premiers Secoursuata) engine, a multipurpose emergency vehicle
equipped both for light paramedics and fire-fightamergency interventions. It embarks five Men sitis
of hoses, a water capacity of 600 Litres, and fat kipployable ladder on its roof. The VSAV is thesn
solicited vehicle. The CS9 Station has two of theapectively VSAV1 (the first to go if availablahd
VSAV2. VSAV1 operates an average number of intetie@s of 20 to 25 per 24 hours. Being on a shift
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means 24 hour availability to go down to busin®¢bether you are in the middle of your lunch, opping
fast at the Station, or else, when the alarm rfogsou, you have merely a minute to get up on yeet, to
get fully dressed, collect instructions from theétsiiboard and to get into the car. On averageseue
mission, all inclusive, takes between 40 and 60utein. At the G1's Headquarters, | was also allowed
follow Officers on duty should a fire or any othénd of emergency operation take place that he evbalve
to command. This is how | could experience theifsicwith Police force¥® that is common in the field as
fire fighters and policemen have different concegftsperation and different modes of command, with

minimal coordination between them.

The General Conduct of Operations

One of the most noticeable folds of the COS co(wiéch | took in September — October 2007) hasao d
with the MGO (Marche Générale des Opératidisthe General Conduct of Operations that specifie
successive stages of any intervention on a fireoReaissance consists to explore all places exposie
fire in order to be able to proceed immediatelyhi® search for and rescue of possible victims ariohd out
the nature, localisation and extent of the fire, dppropriate mode of extinction, the most suitpbliats of
attack and its potential for propagation, theretbielimits the fire should not overpass. It also/es to take
immediate actions to contain the fire, to helpakacuation of hot gases and to prevent accidents an

mistakes. Rescue consists to substract peopledemmer, whether it is real or they only fear theghhbe

exposed. Setting-up (hose lines) consists in dépdognd securing hoses dispensing water or moussse a
appropriate to the situation. Ventilation consistforcing air circulation in order to push hot gasand
fumes out of the premises so as to secure andddeithe progression of Firemen and to ease ttieotion

of the fire._Attack consists to attack the firelw@ppropriate extinguishing means, water, mousse or

otherwise, that have been established beforemi$ at reducing flames until they are pulled out &nstop
the propagation of the fire. Protection aims atitlimy the damage that can be caused by fire, watat and

smoke. Cleaning and stripping facilitate the corgéxtinction of the fire and consist to removeteots

and containers debris that may restart the fillkeep it active for a longer period of time. Surkaite
consists to watch the premises after the fire le@s Ipulled out in order to prevent or to stop imiakedy

any resurgence. The MGO's process is extendediale, fto all other, non fire extinguishing, intemtiens.
MGO is the result of the BSPP’s experience andis ® be very useful to prevent accidents anditz-aip
fire-fighting operations.Among the BSPP senior Résés, stands Lieutenant-Colonel René Dosne, a man
whose particular talent is that along forty yedrsayvice he has devised a technique of drawirg fir
propagation and he has an amazing knowledge gfltteomenon. Based on an analysis of vertical and
horizontal volumes, he helps Rescue Operation Camdera to articulate very quickly a fire-fighting
strategy. All examples of his drawings also shogvpgkdagogic interest of René Dosne's humerous afscou
of fires he worked on. He has edited them in ma8{B's magazinéAtio 18" articles and has detailed them
during many training sessions. The lessons fromvbik impregnate the BSPP's strategy of actionron a
everyday basis. All Men know about him and his téghe has helped to reduce the risk of acciderits. H

research has been one of the foundations of thelamwent of "Ventilation”.
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How BSPP Firemen operate and make on-scene degision

In field settings, Firemen both plan their interiten and make instant decisions to process situgit#
hand. In fire-fighting settings, situations at hamd constantly evolving, sometimes quickly andyioy,
always uncertain and dangerous. They require @gpephysical strength, psychological balance aothin
commitments that may extend as far as dying tauesictims (‘Sauver ou Périris BSPP’s motto).
Sometimes, especially when there are risks of aitosion or of fire propagation, time-pressure aackaule
Firemen'’s actions, which, according to regulatimst always be targetted, thought-of, neatly exat;uand
swift. Moves taken have always the potential tadpninen across unexpected hidden sources of dakeger |
still-active electric wire. Goals are well set frahe early stages of an interventiorLa“guerre se gagne
dans les vingt premiéres minutésWar is won in the first twenty minutgsFiremen say. Following the
prescriptions of the General Conduct of Operatioaspnnaissance is performed in the earliest mogrant
action, tactical decisions are made early and fpéatsks are assigned to specific teams of twadBis : for

instance, theChef d’Attaqug Chief of Attack, extinguishes, attacks, the firging the hose while his

“Servant helps him first by lifting and moving the hosersseded — hoses in pressure are very rigid, heavy

and very physical to handle —, secondly by lookiftgr him and watching surrounding premises forggan
thirdly by being there to extract the Chef d’Attagghould he be injured. Of course there are binehtsdo
not penetrate the premises to attack the fire frmidle. Some are operating ladders, for instangethe
same principles apply. They work as an insepariaiale of two, one looking after the other, helpind a
warning him of dangers, and being there to resauwefimeeded. It can be said that Firemen know vheay
have to do in the field. They are never pursuingear or undefined goals. But they face impendiskg. in
victim-rescue settings, things are significantlffetient. Teams on a VSAV are under the command@tfief
d'Agrés (Engine Chief). When arriving at the scehéhe rescue, they generally discover a victing emust
evaluate her condition in the first moments of tlaefival at the scene. Each man, duly qualifieths
what he has to do and does it. Few words are egelsbinetween team members. When the victim’s
condition is uncertain, the Chief phones the Mddimaordination to get further instructions or aghji and
orders or instructions so given are executed. Garalwirtually always cristal clear. Well learnata
exercised diagnosis and action routines are trenesf the job at hand. Uncertainty arises wherethre
people around Firemen Squads, members of the puhbicare curious, sometimes aggressive, oftercdiffi
to control. In such a case, Firemen may call feraksistance of the Police, which they do not rseciy
get, or not quickly enough. Which sometimes thetybget they wish they would not have, as when thiecBo
are with them on Council Estates social tensioassach that the presence of Police Officers mggéni
violence in which Firemen are caught. Many of theserventions take place within people’s privasbitat.
There, domestic violence, alcoholism, mental hgadtiblems are quite common and a source of further

dangers and uncertainty.

286 Resequenced speech clause numbers : “8-5-ZZZZ7ZZ7Zneans that the number is the original
speech clause number while “8-10-356-1" is the nesequenced number “8-10" followed by its original

counterpart “356-1". This is a processing convantiothin the Phenomenographic database.
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7| ong-Term Memory / Episodic Memory / Autobiogragéli Memory

88 Self here must not be misinterpreted : it desigméte acting-self, self as actor performing astion
(CogObjST)

289 Our immersion in the field gave helped the sencaamialysis of utterances sometimes difficult to

decypher.

29| et us remember here that CogActs belong eithardagnitive class or in an action class. What sipee
clauses elicit first is usually a cognitive acira$l see that woman lying on a stfahis is generally due to
the presence of an action verb.

291 CogActST / CogAct sub-type

292 Cognigraphs are produced on the basis of all Csgbpth CERTAIN and ASSUMED.

293 The first three types of objects in this list shaearly the same sub-types. For instance, “SLF02-
STANCE - Lying down / Sitting” is a CogObjST assateid with the “SELF” CogObj : it allows the
researcher to encode the “what is perceived of élimby the subject” (if “PERCEIVING” is the assotza
CogAct, possibly through a “PER16- Proprioceptingue a proprioception = body position/configuration
awareness)” CogActST).

2% The CogOp, PM and EP data sets are supplied selyams a complement to the present thesis report.
The EP data set supplies data describing each @rience Phase (EP).

The PM data set supplies data describing each frigkement (PM).

The CogOp data set supplies data describing cogroperations (CogOp). Note that Decision-MakingpSt
(DM Step) are substituted to CogOp. Note that thg@p data set is created to analyse the phendiggi
between successive CogOgs DM Steps).

2% Driving is said for the most frequent trajectaaiternative for the second most frequent one if any

2% pM # 00 was not considered in this analysis @&sahly a starting point, the action from which #tery

departs.

297y 2= 5 (0-eY/e, the chi-square of a variable (Y) and an attrikie, is the sum of the squared

difference between observed (0) and expected (egva@f Y (or deviation, d), divided by the expette
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values of Y, in all possible categories of X. Githe values of2 and df (degree of freedom), the p-value
determines a probability of independence (if p05) between the variable and the attribute. Beyord
0.10 results are not significant. If the calculagpedalue is p < 0.05, the hypothesis of independésnc
rejected, meaning that some factor other than eenaperating for the deviation to be so great (
DEPENDENCE). For example, a p-value of 0.01 mehastthere is only a 1% chance that this deviaton i

due to chance alone. Therefore, other factors bmigtvolved.

2% Cramer’s (1946y varies from 0 (no association) to 1 (associatang measures the inter-correlation of
two discrete nominal or ordinal attributes. It isyanmetrical measure that does not consider wtitchate

is X or Y. it does not take account of the orderafs and columns in the data set. Its limit ig #echi-
squared values tend to increase along with the puifirows and columns, the more likely Cramertends
toward 1, then not providing evidence of a dependdretween attributes.

299 Using the Genie 2.0 free software developed bybbesion Systems Laboratory at Pittsburgh Universit
http://dsl.sis.pitt.edu/

30 This analysis was performed with the help of tAeNAGRA software, version 1.4.41, developed by Eric

Rakotomalala of Lyon 2 Universitygkotoma@univ-lyon2.jr Decision Tree learning algorithms split a data

set into nodes and leaves to produce a classditati data into a hierarchical thesaurus, thustjaring the
data set into different homogenous “regions” inathilata belong. Splitting is based upon a recuisasch
for the best categorising attributes and a minienedr. The Random Forest algorithm uses a particula
classification technique called bootstrapping tmatsists in creating reference learning sets @mdam
basis. Learners are used to grow classificatieastridodes are split into leaves according to rdflearning
subsets called predictors. The construction otrée stops when the error rate stops decreasiRarnfiom
Forest is supposed to lower the error rate ovessidalecision tree algorithms, it must be notediththe
present case there was no significant differen¢bererror rates between the C4.5 and Random Forest

calculations for a given data set.

%01C4.5 did not detail the EMOTION in [s6_neutralpdition.

392 This clause means : DMAPATTERNBSB_NA occurs in 100 % of 3 PMs for which THREAT =
[s4_SOPmistake]

%93 n lieutenant A’s case
394 Up to 8 steps were thus identified in any cogeitirajectory
395 A slightly different vocabulary was used origityatiilere. Correspondences with CogAct Families ssch a

described in the taxonomy are: Interpretation =étathnding, Planning = elaborating (a plan of &jtio
LTM = solliciting LTM. These data are not includedthe PM data set.
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3% Trait — Attitude — Mood — Emotion cognitive softieaarchitecture for creating affect-realistic rabot

397 Given two classifications of a population, X andWith X and Y neither continuous nor ordinal and th
X classification of the population preceeding thel&ssification either chronologically, causally or
otherwise, in guessing the largest marginal propof Y (Pym) given the largest proportion of XxjPi.e.
the most likely value of Y given the most frequealue of X, Goodman & Kruskal's (1954)measures the
association of Y with X in terms of the relativecdease in probability of error in guessing Yi asNeen Xi
unknown and Xi known :To put this another wayly gives the proportion of errors that can be eliated
by taking account of the knowledge of the X clasdibn of individuals (Goodman & Kruskal, 1954, p.
741).

3% The following DM Step production rules were founihwthe C4.5 algorithm :

Cleaned Rules

- Geno_DM in [DM60- Action]

|- Pheno_Attention in [Arousing]
- Pheno_Temp in [Present] then Pheno_DM = DM10-usition (90,91 % of 22 examples)
- Pheno_Temp in [Past] then Pheno_DM = DMO01- Aiten& STM (60,00 % of 5 examples)
|- Pheno_Attention in [Diffusing]
- Pheno_Agency in [Safety] then Pheno DM = DM10guisition (100,00 % of 4 examples)
- Pheno_Agency in [Control] then Pheno_ DM = DM2Tdgement (100,00 % of 1 examples)
- Pheno_Agency in [Manceuvre]
- Pheno_Focus in [05 Dogs - Threats] then Pheno=01- Attention & STM(100,00 9
of 1 examples)
- Pheno_Focus in [01 Priority to find missing ddauty & Intervention] then Pheno_DM =
DM42- Stimulation (Motivation / Intention) (100,88 of 2 examples)
|- Pheno_Attention in [Focalising]
- Pheno_Focus in [04 Police Crew - Rescue Force]Rheno_DM = DM10- Acquisition (100,00 %
of 2 examples)
- Pheno_Focus in [07 Shootings & Attack - Traumeigerience] then Pheno_DM = DM01-
Attention & STM (100,00 % of 3 examples)
- Pheno_Focus in [07 Explanation / Analysis ofdfaents - Explanations]
- Geno_Focus in [07 Explanation / Analysis of therds - Explanations] then Pheno_DM
DM10- Acquisition (100,00 % of 2 examples)
- Pheno_Focus in [07 Gun charger - Explanatioresj #heno_DM = DM10Acquisition (100,00 % ¢
2 examples)

|- Pheno_Attention in [Saturating] then Pheno_ DMMID- Acquisition (100,00 % of 1 examples)
|- Geno_ DM in [DM10- Acquisition]

|- Pheno_Temp in [Present]

|- Pheno_Focus in [04 BSPP Staff (any) - Rescue Force]

- Pheno_Agency in [Safety] then Pheno_DM = DM10guisition (100,00 % of 5 examples)
- Pheno_Agency in [Manceuvre] then Pheno_DM = DMgalysis (100,00 % of 1
examples)
|- Pheno_Focus in [03 Victims - Victims]
- Geno_Focus in [04 BSPP Staff (any) - Rescue Ftinee]Pheno_DM = DM10Acquisition
(100,00 % of 1 examples)
- Geno_Focus in [03 Baby - Peripheral actors] tieenB_DM = DM27- Judgement (100,0
% of 1 examples)
[ Pheno_Focus in [01 Duty & Intervention - Duty @drvention]
- Pheno_SUBGOAL in [01- Save/Optimise efforts/reses#time] then Pheno_DM = DM10
Acquisition (100,00 % of 1 examples)
- Pheno_SUBGOAL in [02- Fulfil duty/Complete the jtthand] then Pheno_DM = DM27
Judgement (100,00 % of 2 examples)
- Pheno_Focus in [01 Characteristics of case Metdion - Duty & Intervention] then Pheno_DM 5
DM27- Judgement (100,00 % of 1 examples)

o
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- Pheno_Focus in [01 Decisions & Orders - Duty &iwention] then Pheno_DM = DM27-
Judgement (100,00 % of 1 examples)
- Pheno_Focus in [01 Regulation & Ethics - Rules]
- Pheno_SUBGOAL in [02- Fulfil duty/Complete the jtthand] then Pheno_DM = DM27
Judgement (100,00 % of 2 examples)
- Pheno_SUBGOAL in [11- Maintain moral standardshti?heno_DM = DMO03- LTM
(100,00 % of 1 examples)
[ Pheno_Focus in [04 Animal Squad — Rescue Force]
- Pheno_Attention in [Arousing] then Pheno_DM = DMAcquisition (100,00 % of 4
examples)
- Pheno_Attention in [Diffusing]

[ Pheno_Valence in [Satisfactory]
- Geno_Focus in [04 BSPP Staff (any) - Rescue Ftiiee]Pheno_DM =
DM10- Acquisition (100,00 % of 1 examples)
- Geno_Focus in [04 Animal Squad - Rescue Force]
- Pheno_EMOTION in [s6_emotionlessness] then PHakb=
DM50- Selection (100,00 % of 1 examples)
- Pheno_EMOTION in [s4_Mild_AnxietyEtc] then Phedi =
DM10- Acquisition (100,00 % of 1 examples)
- Pheno_Valence in [Burdensome] then Pheno_DM = DM&Quisition (50,00 %
of 2 examples)
- Pheno_Valence in [Unpleasant] then Pheno_DM = Dihalysis (100,00 % of
1 examples)
- Pheno_Focus in [04 BSPP PSR - Rescue Force] tremoPhM = DM10- Acquisition (100,00 % g
1 examples)
- Pheno_Focus in [06 People present Outside -s8tiEs
- Geno_Focus in [06 People present Outside - 8ngshen Pheno_DM = DM21- Analysi$
(100,00 % of 1 examples)
- Geno_Focus in [03 Victims' destination — Victirttggn Pheno_DM = DM10- Acquisition
(100,00 % of 1 examples)
- Pheno_Focus in [04 Police Crew - Rescue Force]Rheno_DM = DM10- Acquisition (84,62 % of
13 examples)
- Pheno_Focus in [02 Seriousness of the case typtifen Pheno_DM = DM27- Judgement (100,00
% of 1 examples)
- Pheno_Focus in [06 Parking space in the gar@attings (World of the intervention)]
- Geno_Focus in [06 Parking space in the gardettings (World of the intervention)] the
Pheno_ DM = DM27- Judgement (100,00 % of 2 examples)
- Geno_Focus in [06 Main gate - Settings (Worlthefintervention)] then Pheno_DM =
DM10- Acquisition (100,00 % of 1 examples)
- Pheno_Focus in [06 Main gate - Settings (Worlthefintervention)] then Pheno_DM = DM10-
Acquisition (100,00 % of 1 examples)
- Pheno_Focus in [06 Fence - Settings (World ofrttexvention)] then Pheno_DM = DM10-
Acquisition (100,00 % of 1 examples)
- Pheno_Focus in [06 Garden - Settings (World efattack)] then Pheno_DM = DM10- Acquisition
(100,00 % of 3 examples)
- Pheno_Focus in [04 Medics - Rescue Force]
- Pheno_Valence in [Satisfactory] then Pheno_DMMLD- Acquisition (80,00 % of 5
examples)
- Pheno_Valence in [Unpleasant] then Pheno_DM = DM2dgement (100,00 % of 1
examples)
- Pheno_Focus in [03 Victims' yelling / crying fe&sors] then Pheno_DM = DM10- Acquisition
(100,00 % of 1 examples)
- Pheno_Focus in [03 Lounge in shambles - Strdstbans Pheno_DM = DM10- Acquisition (100,00
% of 1 examples)
- Pheno_Focus in [03 Sofa - Settings (World ofvilckéms)] then Pheno_DM = DM10- Acquisition
(100,00 % of 1 examples)
- Pheno_Focus in [03 Daughter - Victims] then Ph&M = DM10- Acquisition (75,00 % of 4
examples)
- Pheno_Focus in [03 Daughter yelling / beggingafuaesthesia - Victims] then Pheno_DM = DM10-
Acquisition (100,00 % of 1 examples)
- Pheno_Focus in [03 Mother - Victims] then Phend ©DM10- Acquisition (60,00 % of 5
examples)

=

- Pheno_Focus in [03 Daughter's pain — Stresdwea]Pheno_DM = DM27- Judgement (100,00 % of

1 examples)
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- Pheno_Focus in [07 Lived Experience — Traumagiegence] then Pheno_DM = DM50- Selectid
(100,00 % of 1 examples)

% of 2 examples)
- Pheno_Focus in [03 Daughter's condition - Viclithen Pheno_DM = DM27- Judgement (100,0
of 1 examples)
- Pheno_Focus in [05 Dogs - Threats]
- Geno_Ctrl in [With RSK] then Pheno_DM = DM10- Adsjtion (100,00 % of 1 exampleg
- Geno_Ctrl in [Reliance]

[ Pheno_Attention in [Arousing]
- Pheno_Valence in [Satisfactory] then Pheno_DMM2ID- Analysis
(100,00 % of 1 examples)
- Pheno_Valence in [Unpleasant] then Pheno_DM = OMLquisition
(100,00 % of 1 examples)
- Pheno_Attention in [Diffusing] then Pheno_DM = D& Acquisition (100,00 %
of 2 examples)
- Pheno_Attention in [Saturating] then Pheno_DMMID- Acquisition (100,00 %
of 2 examples)
- Geno_Citrl in [Powerlessness] then Pheno_DM = DMt@uisition (50,00 % of 2
examples)
- Geno_Ctrl in [Vigilance] then Pheno_DM = DM10- Axsjtion (100,00 % of 5 examples
- Pheno_Focus in [01 Priority to find missing ddauty & Intervention] then Pheno_DM = DM42-
Stimulation (Motivation / Intention) (100,00 % ofekamples)
- Pheno_Focus in [06 Trees & Groves - Settings ([(\afrthe search)] then Pheno_DM = DM10-
Acquisition (100,00 % of 1 examples)
- Pheno_Focus in [02 Danger & Risks - Safety] theen®_DM = DM21- Analysis (100,00 % of 1
examples)
- Pheno_Focus in [05 Father — Threats] then Phelo= DM10- Acquisition (91,67 % of 12
examples)
- Pheno_Focus in [07 Shootings - Traumatic expeelethen Pheno_DM = DM10- Acquisition
(100,00 % of 2 examples)
- Pheno_Focus in [07 14th July Fireworks - Stegegythen Pheno_DM = DM23udgement (100,(
% of 1 examples)
- Pheno_Focus in [07 Shootings & Attack - Traumexipgerience] then Pheno_DM = DM42-
Stimulation (Motivation / Intention) (100,00 % ofekamples)
- Pheno_Focus in [07 Lt A's own motion - Traumatiperience] then Pheno_DM = DM33- Coping
(100,00 % of 1 examples)
- Pheno_Focus in [07 Police shooting at dogs -Miedic experience] then Pheno_DM = DM27-
Judgement (100,00 % of 1 examples)
- Pheno_Focus in [06 A car parked in the gardesttings (World of the intervention)] then
Pheno DM = DM10- Acquisition (100,00 % of 1 exang)le
- Pheno_Focus in [06 Shade in adjacent parcetin§e{World of the search)] then Pheno_DM =
DM10- Acquisition (100,00 % of 1 examples)
- Pheno_Focus in [07 Failing to find the missing d&tressors]
- Geno_Focus in [04 Animal Squad - Rescue Force]Bieeno_DM = DM10- Acquisition
(100,00 % of 2 examples)
- Geno_Focus in [07 Failing to find the missing d&iressors] then Pheno_DM = DM27-
Judgement (100,00 % of 1 examples)
- Pheno_Focus in [07 Succeeding to find the missorg- Safety] then Pheno_DM = DM27-
Judgement (100,00 % of 1 examples)
- Pheno_Focus in [04 Veterinary - Rescue Force]
- Geno_Focus in [04 Animal Squad - Rescue Force]Bieeno_DM = DM10- Acquisition
(100,00 % of 1 examples)
- Geno_Focus in [04 Veterinary - Rescue Force] Bteeno_DM = DM42- Stimulation
(Motivation / Intention) (100,00 % of 1 examples)
[ Pheno_Focus in [07 Explanation / Analysis ofdients - Explanations]
- Geno_Focus in [07 Explanation / Analysis of therds - Explanations] then Pheno_DM
DM27- Judgement (100,00 % of 1 examples)
- Geno_Focus in [07 Gun charger - Explanationsj ffeeno_DM = DM10- Acquisition
(100,00 % of 1 examples)
- Pheno_Focus in [07 Gun charger - Explanatioresj #heno_DM = DM03- LTM (100,00 % of 1
examples)
- Pheno_Focus in [04 Forensics team - Rescue Rbv@Pheno_DM = DM10- Acquisition (100,04
% of 1 examples)
- Pheno_Focus in [04 Forensics' envelops - Resawe]Fo

~

- Pheno_Focus in [03 Daughter's hair / head - irsgthen Pheno_DM = DM10- Acquisition (50,00

=]

%
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- Geno_Focus in [04 Forensics team - Rescue Fdrea]Rheno_DM = DM10- Acquisition
(100,00 % of 1 examples)

- Geno_Focus in [04 Forensics' envelops - RescuFitren Pheno_DM = DM27-
Judgement (100,00 % of 1 examples)

- Pheno_Focus in [04 Forensics' equipment - Resatee Rhen Pheno_DM = DM10- Acquisition
(100,00 % of 1 examples)

- Pheno_Focus in [04 Forensics methods - Rescue]Rben Pheno_DM = DM27- Judgement
(100,00 % of 1 examples)

- Pheno_Focus in [02 Search for casualties in beigting villas - Safety]

- Geno_Focus in [04 BSPP Staff (any) - Rescue Ftiiee]Pheno_DM = DM10Acquisition
(100,00 % of 1 examples)

- Geno_Focus in [02 Search for casualties in neigtibg villas - Safety] then Pheno_DM
DM27- Judgement (100,00 % of 1 examples)

- Pheno_Focus in [04 SAMU ambulance - Rescue Firea]Pheno_DM = DM10- Acquisition
(100,00 % of 3 examples)

- Pheno_Focus in [04 SAMU ambulance initiative -dres-orce] then Pheno_DM = DM27-
Judgement (100,00 % of 1 examples)

[- Pheno

Temp in [Past]

- Pheno_Focus in [01 Characteristics of case Matgion - Duty & Intervention] then Pheno_DM =
DM27- Judgement (100,00 % of 1 examples)

- Pheno_Focus in [01 Regulation & Ethics - Ruleshthbeno_DM = DM03- LTM (100,00 % of 1
examples)

- Pheno_Focus in [03 Hair on table - Stressors| Bfeeno_DM = DMO01- Attention & STNIL00,00 9
of 1 examples)

- Pheno_Focus in [05 Dogs - Threats] then Pheno=I#127- Judgement (100,00 % of 4 exampl

PS)

- Pheno_Focus in [07 Shootings & Attack - Traumeigerience] then Pheno_DM = DMO01-
Attention & STM (75,00 % of 4 examples)

- Pheno_Focus in [07 Police shooting at dogs -iedic experience] then Pheno_DM = DM01-
Attention & STM (100,00 % of 1 examples)

- Pheno_Focus in [07 Explanation / Analysis ofdfients - Explanations]

- Geno_Focus in [04 BSPP Staff (any) - Rescue Ftiniee]Pheno_DM = DM27- Judgeme|
(100,00 % of 1 examples)

- Geno_Focus in [07 Explanation / Analysis of therds - Explanations] then Pheno_DM
DM21- Analysis (100,00 % of 2 examples)

- Geno_Focus in [07 Gun charger - Explanations] fleeno_DM = DM10- Acquisition
(100,00 % of 1 examples)

- Pheno_Focus in [04 SAMU ambulance - Rescue Firea]Pheno_DM = DMO1- Attention & STN
(100,00 % of 1 examples)

1

[- Pheno

Temp in [Future]

- Geno_Focus in [04 Police Crew - Rescue Force]Rtamo_DM = DM21- Analysis (100,00 % of
examples)

=

- Geno_Focus in [05 Dogs - Threats] then Pheno_ODM21- Analysis (100,00 % of 1 examples)

- Geno_Focus in [04 Forensics' equipment - RescteeFiten Pheno_DM = DM27- Judgement
(100,00 % of 2 examples)

[- Geno DM in [DM27- Judgement]

|- Pheno

_Temp in [Present]

- Pheno_Focus in [04 BSPP Staff (any) - Rescue Ftrer]Pheno_DM = DM44- Orientation (Actig
Design) (100,00 % of 1 examples)

- Pheno_Focus in [01 Duty & Intervention - Duty &drvention]

- Pheno_SUBGOAL in [02- Fulfil duty/Complete the jtthand] then Pheno_DM = DM5(
Selection (100,00 % of 2 examples)

- Pheno_SUBGOAL in [03- Protect others / Secura) fleeno_DM = DM27- Judgement
(100,00 % of 1 examples)

- Pheno_Focus in [01 Characteristics of case Magion - Duty & Intervention] then Pheno_DM =
DM21- Analysis (100,00 % of 1 examples)

- Pheno_Focus in [01 Decisions & Orders - Duty &imention]

- Geno_Focus in [01 Duty & Intervention - Duty &érnvention] then Pheno_DM = DM42-
Stimulation (Motivation / Intention) (100,00 % ofekamples)

- Geno_Focus in [01 Decisions & Orders - Duty &mention] then Pheno_DM = DM31-
Appraisal (100,00 % of 1 examples)

[ Pheno_Focus in [04 Animal Squad - Rescue Force]

- Pheno_Valence in [Satisfactory] then Pheno_DMMLD- Acquisition (100,00 % of 1
examples)

- Pheno_Valence in [Unpleasant] then Pheno_DM = OMElection (100,00 % of 1

examples)
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[ Pheno_Focus in [04 BSPP PSR - Rescue Force]

- Geno_Focus in [01 Decisions & Orders - Duty &mention] then Pheno_DM = DM50-
Selection (100,00 % of 1 examples)

- Geno_Focus in [06 People present Outside - 8ngshen Pheno_DM = DM10-
Acquisition (100,00 % of 1 examples)

- Pheno_Focus in [06 People present Outside -siig§then Pheno_DM = DM42- Stimulation
(Motivation / Intention) (100,00 % of 1 examples)

- Pheno_Focus in [04 Police Crew - Rescue Force]Rheno_DM = DM33- Coping (100,00 % of ]
examples)

|

- Pheno_Focus in [06 Parking space in the gar@attings (World of the intervention)]

- Geno_Focus in [02 Seriousness of the case -yp#ien Pheno_DM = DM10- Acquisitior]
(100,00 % of 1 examples)

- Geno_Focus in [06 Parking space in the gardettings (World of the intervention)] the
Pheno_DM = DM50- Selection (100,00 % of 1 examples)

- Pheno_Focus in [06 Main gate - Settings (Worlthefintervention)] then Pheno_DM = DM10-
Acquisition (100,00 % of 1 examples)

- Pheno_Focus in [04 Medics - Rescue Force]

- Pheno_Attention in [Arousing] then Pheno_DM = DM Acquisition (100,00 % of 1
examples)

- Pheno_Attention in [Diffusing] then Pheno_DM = B Selection (100,00 % of 1
examples)

- Pheno_Attention in [Lowering] then Pheno_DM = DM3Judgement (100,00 % of 1
examples)

- Pheno_Focus in [03 Daughter - Victims] then Ph&id = DM10- Acquisition (100,00 % of 1
examples)

- Pheno_Focus in [03 Daughter yelling / beggingaftaesthesia - Victims] then Pheno_DM = DM1
Acquisition (100,00 % of 1 examples)

- Pheno_Focus in [07 Lived Experience - Traumagedence] then Pheno_DM = DM31- Apprais:
(100,00 % of 1 examples)

- Pheno_Focus in [03 Daughter's wounds - Stresdms]Pheno_DM = DMO01- Attention & STM
(100,00 % of 1 examples)

- Pheno_Focus in [03 Daughter's condition - Viclims

- Geno_Focus in [01 Regulation & Ethics - Rules] tReeno_DM = DM42- Stimulation
(Motivation / Intention) (100,00 % of 1 examples)

- Geno_Focus in [03 Daughter's condition - Victith&n Pheno_DM = DM31- Appraisal
(100,00 % of 1 examples)

- Pheno_Focus in [03 Baby - Peripheral actors] Bteeno_DM = DM10- Acquisition (100,00 % of
examples)

=

- Pheno_Focus in [05 Dogs - Threats]

- Pheno_Valence in [Satisfactory] then Pheno_DMM2D- Judgement (100,00 % of 1
examples)

- Pheno_Valence in [Unpleasant] then Pheno_DM = DM@praisal (100,00 % of 1
examples)

- Pheno_Valence in [Harmful] then Pheno DM = DMSe}ection (100,00 % of 1 examplé¢

xs)

- Pheno_Focus in [01 Reporting message - Duty &uatgion] then Pheno_DM = DM50- Selectio
(100,00 % of 1 examples)

- Pheno_Focus in [02 Danger & Risks - Safety] theen®_DM = DM31- Appraisal (100,00 % of 5
examples)

- Pheno_Focus in [07 Shootings & Attack - Traumexigerience]

- Pheno_SUBGOAL in [03- Protect others / Secura) fPleeno_DM = DM02-
Metacognition (100,00 % of 1 examples)

- Pheno_SUBGOAL in [04- Protect oneself] then Ph&i\ = DM31- Appraisal (100,00 %
of 1 examples)

- Pheno_SUBGOAL in [06- Get relief / De-stress / Memotions] then Pheno_DM = DM3
Appraisal (100,00 % of 1 examples)

- Pheno_SUBGOAL in [10- Be sociable] then Pheno_DBM50- Selection (100,00 % of
examples)

=

- Pheno_Focus in [07 Police shooting at dogs -iedic experience] then Pheno_DM = DM21-
Analysis (100,00 % of 1 examples)

- Pheno_Focus in [07 Failing to find the missing d&tressors] then Pheno_DM = DM31- Appraig
(100,00 % of 1 examples)

al

- Pheno_Focus in [07 Succeeding to find the misdoty- Safety] then Pheno_DM = DM58electior
(100,00 % of 1 examples)

- Pheno_Focus in [07 The truth about the eveniplaBations] then Pheno_DM = DM31- Appraisg
(100,00 % of 1 examples)

1
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- Pheno_Focus in [07 Like a machine gun - Steresfyihen Pheno_DM = DM50- Selection (100,(
% of 1 examples)

- Pheno_Focus in [07 Explanation / Analysis ofdfents - Explanations] then Pheno_DM = DM31
Appraisal (80,00 % of 5 examples)

- Pheno_Focus in [07 Gun charger - Explanatioresj heno_DM = DM31- Appraisé100,00 % of ]
examples)

- Pheno_Focus in [04 Forensics' envelops - Resawe]Rben Pheno_DM = DM42- Stimulation
(Motivation / Intention) (100,00 % of 1 examples)

- Pheno_Focus in [04 Forensics' equipment - ResateeRhen Pheno_DM = DM50- Selection
(100,00 % of 1 examples)

- Pheno_Focus in [04 Forensics difficult job - ResEarce] then Pheno_DM = DM31- Appraisal
(100,00 % of 1 examples)

- Pheno_Focus in [01 Intervention's proper endty Buntervention] then Pheno_DM = DM42-
Stimulation (Motivation / Intention) (100,00 % ofekamples)

- Pheno_Focus in [03 Victims' destination - Vicfitieen Pheno_DM = DM42- Stimulation
(Motivation / Intention) (100,00 % of 1 examples)

- Pheno_Focus in [02 Search for casualties in beigting villas - Safety] then Pheno_DM = DM5(
Selection (100,00 % of 1 examples)

- Pheno_Focus in [06 TV Crew - Stressors] then PHakb= DM10- Acquisition (100,00 % of 1
examples)

- Pheno_Focus in [07 Righteousness of the shoofiixplanations] then Pheno_DM = DM02-
Metacognition (100,00 % of 1 examples)

- Pheno_Temp in [Past] then Pheno DM = DMO03- LTRIO(DO % of 3 examples)

- Pheno_Temp in [Future] then Pheno_DM = DM27- dauent (66,67 % of 3 examples)

[ Geno_DM in [DM21- Analysis]

|- Pheno_Temp in [Present]

- Pheno_Mean_ EMOTION in [s4_LittleNegative]

- Pheno_Focus in [03 Victims - Victims] then Phdbbl = DM10- Acquisition (100,00 % o
1 examples)

- Pheno_Focus in [01 Duty & Intervention - Duty @drvention] then Pheno_DM = DM48
Checking (consistency / applicability / efficiencgutcome) (100,00 % of 1 examples)

- Pheno_Mean_ EMOTION in [s3_FairNegative]

- Pheno_Attention in [Diffusing] then Pheno_DM = RF4 Judgement (66,67 % of 3
examples)

- Pheno_Attention in [Focalising] then Pheno_DMMZ1- Appraisal (100,00 % of 1
examples)

- Pheno_Mean_EMOTION in [s2_MildNegative]

- Pheno_Valence in [Unpleasant] then Pheno_DM = DMalysis (100,00 % of 1
examples)

- Pheno_Valence in [Distressing]

- Pheno_SUBGOAL in [03- Protect others / Secura) fPleeno_DM = DM27-
Judgement (100,00 % of 1 examples)

- Pheno_SUBGOAL in [06- Get relief / De-stress / Memotions]

- Pheno_Focus in [04 BSPP Staff (any) - Rescue Ftirea]Pheno_DM 3
DM10- Acquisition (100,00 % of 1 examples)

- Pheno_Focus in [07 Shootings & Attack - Traumexigerience] then
Pheno DM = DM27- Judgement (100,00 % of 1 examples)

- Pheno_SUBGOAL in [08- Understanding / Interprdtihgn Pheno_DM =
DM27- Judgement (100,00 % of 2 examples)

- Pheno_Valence in [Critical or Fatal] then Pheno_BEM27- Judgement (100,00 % of 1
examples)

- Pheno_Mean_EMOTION in [s1_SignificantNegativejrtiPheno_DM = DM02- Metacognition
(66,67 % of 3 examples)

[- Pheno

Temp in [Past]

- Pheno_Valence in [Satisfactory] then Pheno_ DMMOB- LTM (100,00 % of 2 examples)

- Pheno_Valence in [Unpleasant] then Pheno DM = OMquisition (50,00 % of 2 examples)

- Pheno_Valence in [Distressing] then Pheno_DM =2DMAnalysis (100,00 % of 1 examples)

[- Pheno

Temp in [Future]

- Pheno_Valence in [Burdensome] then Pheno_DM = BM@dgement (100,00 % of 1 examples)

- Pheno_Valence in [Distressing] then Pheno_DM =2DMAnalysis (100,00 % of 1 examples)

- Pheno_Valence in [Harmful] then Pheno DM = DMA&8ticipation (SA) (100,00 % of 1 example

oY
~

[ Geno_DM in [DMO03- LTM]

|- Pheno

Mean_EMOTION in [s4_LittleNegative]

- Pheno_Focus in [03 Victims - Victims] then Phdbbl = DM50- Selection (100,00 % of 1

examples)
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[ Pheno_Focus in [01 Duty & Intervention - Duty @tdrvention]
- Geno_Focus in [01 Duty & Intervention - Duty &érnvention] then Pheno_DM = DM22-|
Anticipation (SA) (100,00 % of 1 examples)

- Geno_Focus in [01 Regulation & Ethics - Rules] tReeno_DM = DM21- Analysis
(100,00 % of 1 examples)

[- Pheno_Mean EMOTION in [s3_FairNegative]
- Pheno_Focus in [01 Duty & Intervention - Duty @drvention] then Pheno_DM = DM27-
Judgement (100,00 % of 1 examples)

- Pheno_Focus in [04 LtA's Car - Rescue Force] ttem® DM = DM10- Acquisition (100,00 % of
examples)

|- Pheno_Mean_EMOTION in [s2_MildNegative]

[ Pheno_Agency in [Safety]
- Pheno_Attention in [Arousing] then Pheno_DM = DM4&timulation (Motivation /
Intention) (100,00 % of 1 examples)
- Pheno_Attention in [Diffusing]
- Pheno_Temp in [Present] then Pheno_DM = DM27¢gdonént (80,00 % of 5
examples)
- Pheno_Temp in [Past] then Pheno_DM = DMO03- LTRIODO0 % of 1 examples
- Pheno_Attention in [Focalising] then Pheno_DMMZY- Judgement (100,00 % of 1
examples)
- Pheno_Agency in [Manceuvre] then Pheno_DM = DMBtiwulation (Motivation / Intention)
(100,00 % of 1 examples)
[ Geno_DM in [DM22- Anticipation (SA)]
- Pheno_Focus in [01 Decisions & Orders - Duty &imention] then Pheno_DM = DM44- Orientation (At
Design) (100,00 % of 1 examples)

- Pheno_Focus in [07 Police shooting at dogs -mediec experience] then Pheno_DM = DM27- Judgemen
(100,00 % of 1 examples)

- Geno_DM in [DM44- Orientation (Action Design)] tren Pheno DM = DM50- Selection (75,00 % of 4 example
- Geno_DM in [DM48- Checking (consistency / applidality / efficiency / outcome)]

- Pheno_Focus in [01 Duty & Intervention - Duty &drvention] then Pheno_DM = DM50- Selection (100,0
% of 1 examples)

- Pheno_Focus in [01 Regulation & Ethics - Rules]
- Pheno_Temp in [Present] then Pheno_DM = DM48-ckihg (consistency / applicability /
efficiency / outcome) (100,00 % of 1 examples)

- Pheno_Temp in [Future] then Pheno_DM = DM44- @&ton (Action Design) (100,00 % of 1
examples)

- Geno_DM in [DM50- Selection] then Pheno DM = DM60Action (100,00 % of 29 examples)
- Geno_DM in [DM31- Appraisal] then Pheno DM = DM32 Affection / Shock (100,00 % of 21 examples)
- Geno_DM in [DM32- Affection / Shock]

- Pheno_Mean_EMOTION in [s4_LittleNegative] thereRtn DM = DMO1- Attention & STM (100,00 % of 1
examples)

- Pheno_Mean_EMOTION in [s3_FairNegative] then Bh&M = DM33- Coping (100,00 % of 4 examples
- Pheno_Mean_EMOTION in [s2_MildNegative]

- Geno_Ctrl in [With RSK] then Pheno_ DM = DM33- Cogi(100,00 % of 10 examples)
- Geno_Citrl in [Powerlessness]

- Pheno_Focus in [07 Shootings - Traumatic expeeiethen Pheno_DM = DM32- Affectign
/ Shock (100,00 % of 1 examples)

- Pheno_Focus in [07 Lt A's perimeter & proximadegle - Traumatic experience] then
Pheno DM = DM33- Coping (100,00 % of 1 examples)
|- Geno_Ctrl in [Vigilance] then Pheno_DM = DM33- Qup(100,00 % of 1 examples)

- Pheno_Mean_EMOTION in [s1_SignificantNegativegrtiPheno_DM = DM33- Coping (100,00 % of 4
examples)

[ Geno_DM in [DMO1- Attention & STM]

|- Pheno_Temp in [Present]
- Pheno_SUBGOAL in [02- Fulfil duty/Complete the jtthand] then Pheno_DM = DM10-
Acquisition (100,00 % of 4 examples)

- Pheno_SUBGOAL in [03- Protect others / Secura} fPleeno_DM = DM10- Acquisition (100,00 ¢
of 2 examples)

- Pheno_ SUBGOAL in [04- Protect oneself]

- Pheno_Focus in [04 Police Crew - Rescue Force]Rheno_DM = DM10- Acquisition
(100,00 % of 1 examples)

- Pheno_Focus in [05 Dogs - Threats] then Pheno=21- Analysis (100,00 % of 1
examples)

- Pheno_SUBGOAL in [06- Get relief / De-stress / Memotions] then Pheno_DM = DM27-
Judgement (66,67 % of 3 examples)

[

[=)
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- Pheno_SUBGOAL in [08- Understanding / Interprdtihgn Pheno_DM = DM27- Judgement
(100,00 % of 1 examples)

- Pheno_SUBGOAL in [10- Be sociable] then Pheno_DDBM50- Selection (100,00 % of 1
examples)

- Pheno_ SUBGOAL in [11- Maintain moral standards]

- Pheno_Focus in [04 BSPP Staff (any) - Rescue Ftrer]Pheno_DM = DM10-
Acquisition (100,00 % of 1 examples)

- Pheno_Focus in [01 Decisions & Orders - Duty &iwention] then Pheno_DM = DM27
Judgement (100,00 % of 1 examples)

|- Pheno_Temp in [Past]

- Pheno_SUBGOAL in [02- Fulfil duty/Complete the jtthand] then Pheno_DM = DM27-
Judgement (100,00 % of 2 examples)

- Pheno_SUBGOAL in [03- Protect others / Secura} fPleeno_DM = DM27- Judgement (100,00
of 1 examples)

- Pheno_SUBGOAL in [06- Get relief / De-stress / Mamotions] then Pheno_DM = DM21- Analysi
(100,00 % of 1 examples)
- Pheno_SUBGOAL in [08- Understanding / Interprédtihgn Pheno_DM = DM21- Analysis (100,00
% of 2 examples)

- Pheno_SUBGOAL in [10- Be sociable] then Pheno_DBM27- Judgement (100,00 % of 1
examples)

[=)

|- Geno DM in [DM33- Coping]

|- Geno

Cirl in [With RSK]

examples)
- Pheno_Mean_EMOTION in [s2_MildNegative]

|- Pheno_Attention in [Arousing]
- Pheno_Focus in [04 BSPP Staff (any) - Rescue Ftirea]Pheno_DM = DM60-
Action (100,00 % of 1 examples)
- Pheno_Focus in [04 Forensics team - Rescue RbeePheno_DM = DM10-
Acquisition (100,00 % of 1 examples)
- Pheno_Attention in [Diffusing] then Pheno_DM = B& Action (100,00 % of 1 examples)
- Pheno_Attention in [Focalising] then Pheno_DM M@D- Action (100,00 % of 7
examples)
- Pheno_Mean_EMOTION in [s1_SignificantNegativejrtiPheno_DM = DM60- Action (100,00 %
of 4 examples)

- Geno_Ctrl in [Reliance] then Pheno_DM = DM60- Ant{d@ 00,00 % of 1 examples)

- Geno_Ctrl in [Distraction] then Pheno_DM = DM1Czquisition (100,00 % of 1 examples)

- Geno_Ctrl in [Struggling] then Pheno_DM = DM60-tida (100,00 % of 1 examples)

- Geno_Ctrl in [Powerlessness] then Pheno_ DM = DMZ#ing (100,00 % of 3 examples)

- Geno_Ctrl in [Vigilance]

|- Geno_Focus in [05 Dogs - Threats]

- Pheno EMOTION in [s2_fear] then Pheno_ DM = DMB8ping(100,00 % of 1 example
- Pheno_EMOTION in [s1_trauma] then Pheno_DM = DMA@quisition (100,00 % of 1
examples)

- Geno_Focus in [07 Bullets in motion - Traumatipexience] then Pheno_DM = DM33- Coping
(100,00 % of 1 examples)

[- Geno

Ctrl in [Margins seeking]

- Pheno_Focus in [04 Police Crew - Rescue Force]Rheno_DM = DMO01- Attention & STM
(100,00 % of 1 examples)

Acquisition (100,00 % of 1 examples)
- Pheno_Focus in [07 Bullets in motion - Traumatigegience] then Pheno_DM = DM33- Coping
(100,00 % of 1 examples)

|- Geno_Ctrl in [Thinking right] then Pheno_DM = DM#&&ction (100,00 % of 1 examples)

|- Geno DM in [DM42- Stimulation (Motivation / Intention)]

|- Geno_Citrl in [With RSK]

[ Pheno_Temp in [Present]

- Geno_Focus in [04 BSPP Staff (any) - Rescue Ftiiee]Pheno_DM = DM50- Selection
(100,00 % of 1 examples)

- Geno_Focus in [06 People present Outside - 8ngshen Pheno_DM = DM44-
Orientation (Action Design) (100,00 % of 1 examples

- Geno_Focus in [03 Daughter's condition - Victith&gn Pheno_DM = DM50- Selection
(100,00 % of 1 examples)

- Geno_Focus in [01 Priority to find missing ddguty & Intervention] then Pheno_DM =
DM10- Acquisition (66,67 % of 3 examples)

»

- Pheno_Mean_EMOTION in [s3_FairNegative] then Bh&M = DM27- Judgement (100,00 % of 1

- Pheno_Focus in [07 Lt A's own sensation of pdireumatic experience] then Pheno_DM = DM10-
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- Geno_Focus in [07 Shootings & Attack - Traumatiperience] then Pheno_DM = DM5(
Selection (100,00 % of 1 examples)
- Geno_Focus in [04 Veterinary - Rescue Force] Bteno_DM = DM50- Selection (100,00
% of 1 examples)
- Geno_Focus in [04 Forensics' envelops - RescumFiren Pheno_DM = DM5@Gelectior
(100,00 % of 1 examples)

- Geno_Focus in [01 Intervention's proper end yBuintervention] then Pheno_DM =
DM42- Stimulation (Motivation / Intention) (100,88 of 1 examples)

- Geno_Focus in [03 Victims' destination - Victims]

- Pheno_Focus in [04 Medics - Rescue Force] thend?@M = DM10-
Acquisition (100,00 % of 1 examples)

- Pheno_Focus in [01 Intervention's proper endty Buintervention] then
Pheno_DM = DM50- Selection (100,00 % of 1 examples)

- Geno_Focus in [02 Search for casualties in neigtibg villas - Safety] then Pheno_DM
DMO1- Attention & STM (100,00 % of 1 examples)

- Pheno_Temp in [Past] then Pheno DM = DMO01- Aiten& STM (100,00 % of 1 examples)

- Pheno_Temp in [Future] then Pheno_DM = DM42- 8kation (Motivation / Intention) (100,00 %
of 1 examples)

|- Geno_Citrl in [Reliance]

- Pheno_Focus in [01 Priority to find missing ddauty & Intervention] then Pheno_DM = DM42-
Stimulation (Motivation / Intention) (100,00 % ofekamples)

- Pheno_Focus in [02 Danger & Risks - Safety] theen®_DM = DM21- Analysis (100,00 % of 1
examples)

[ Geno_DM in [DMO02- Metacognition]

- Pheno_Agency in [Safety] then Pheno_DM = DM31pvgisal (100,00 % of 1 examples)

- Pheno_Agency in [Manceuvre]

- Pheno_Mean_EMOTION in [s2_MildNegative] then RheédM = DMO03- LTM (100,00 % of 1
examples)

- Pheno_Mean_EMOTION in [s1_SignificantNegativejrifiPheno_DM = DM10- Acquisition (100,00
% of 2 examples)

39 MOS : Margin of Safety (distance to danger) ; MOMargin of Manoeuvre (space, time, right, social
support, ...)

310« gelf-regulation is the process in which people sedking themselves (their behaviors and self-
conceptions) into alignment with relevant goals atehdards. [...] Higgins (1997, 1998) proposed that
people are guided by two distinct self-regulatoygtems, one with a promotion focus and the other avi
prevention focus. Three factors differentiate arpotion focus from a prevention focus: the needs tha
people seek to satisfy, the standards with whidpleetry to bring themselves into alignment, arel th
outcomes which are salient to them. [...] safetygetibn/security needs are at work when people are
prevention focused. [...] Other standards refer togle’s duties, obligations, and responsibilitiegg(ethe
regulatory standards imposed upon organizations lggvernmental agency); these are known as ought
selves. [...] when they are prevention focused theyrging to bring themselves into alignment wiikit
ought selves. [...] Human behavior is motivated lypbes desires to (a) attain positive outcomes Wwhic
make them better off and (b) avoid negative outsontéch make them worse off. [...] The avoidance of
negative outcomes is emphasized by people whaavergion focused. The more that prevention focused
persons bring themselves into alignment with tbaght selves, the more they experience the pleadwe
non-loss. If they fail to do so, they experieneeghin of a loss. [...] When prevention-focused peepl

safety/protection/security needs motivate thenttengot to bring their actual selves into alignmueuith

their ought selves, negative outcomes to be avade@mphasizeti(Brockner et al., 2002pp. 7-8)
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311«gelf-regulation is the process in which people sedking themselves (their behaviors and self-

conceptions) into alignment with relevant goals atehdards’ (Brockner et al., 2002, p. 7).

121 total, PM #11 and 12 last a few seconds onlg aaneasure of their shortness, add the fastnedsgsf

jumping and running to the time needed for policertaefire 15 bullets with an automatic gufive seconds
?...

313 Weber, M. (1920 / 1965Yhe Protestant Ethic and the Spirit of Capitaljgranslated by T. Parsons, with
a foreward by R. H. Tawney. London: Unwin Univeyditooks.

34 PMs’ and CogOps’ timescales are different. We meistember here that a CogOp is supposed to last
between 250 ms and several seconds, and thatenPhMement can last between some seconds and kevera
minutes, Cl Experience Phases lasting from somensiscto some tens of minutes as seen earliereln th
CogOp data set, the value of each PM'’s attribg@ssigned to each CogOp forming this PM. Hentat a f

line for the SA attribute for every PM.

315pM # 36 is not analysed ; it corresponds to thenemt Lieutenant A suddenly realises bullets migiveh

wounded neighbours.

31° This clause means : Ctrl = [With RSK] occurs in@8% of 294 CogOps for which Agency = [Safety]

317 |n fact, the subject’s powerlessness lies withttiial surprise that adverse events representadieat

prevent nor stop them. But in terms of his poweagéncy he is not powerless as Lieutenant A’s stadav.
318 A specific action performed by a subject, nothigl actions nor a series of actions

%19|n space and time

320 |n a context, both social-cultural and physical

%21 jved within our body so that memories of physicalves and sensations are part of the memory of the
action : ‘subjective experiences are so deeply embodiedrinaions and movements and in the
physiological shifts(Stern, 2004, p. 39).

322 Effectively performed in the real world, not jsgten nor imagined

323 |n Lieutenant A’s case we cannot characterisédtige of shock” at the end of PM #12. This is caty

hypothesis that at the end of the few secondseofrdtuma exposure the subject might have been

destabilised, in a state of wobbleness.
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324 MacLean (1993), Weick (1993)

%25 The meeting of June 182013 with the BSPP’s Bureau of Training Enginegi(BIF) has concluded to
the need to develop a new fold in the RETEX (Ledsaming) procedure taking place after the hot

debriefing of major rescue operations.

3% For Franklin & Patterson (2006), an autonomous tigem ‘system situated within and a part of an
environment that senses that environment and awis over time, in pursuit of its own agenda aods to
effect what it senses in the future (Franklin & €saer, 1996). Wang’s (2009) definition of an autonomous
software agent isdh intelligent software system that autonomoustyi€s out robotistic and interactive
applications based on goal-driven cognitive mechiansi and that possesses high-level autonomousyabilit

and behaviors beyond conventional imperative comguéchnologiel and systems of autonomous agents

can be classified in four categories :

BEHAVIOUR
CONSTANT | VARIABLE
EVENT CONSTANT Routine Autonomic
VARIABLE Algorithmic | Autonomous

%27 such as IDA (Franklin, 2003)

368



