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Concepts, Tools and Methods for 
Crisis Management Training  

The purpose of this chapter is to provide an overview of the field 
of crisis management training. As a first step, the descriptive elements 
of the crisis unit will make it possible to delineate the characteristics 
of this top decision-making place. Then, the different aspects of crisis 
management training will be addressed, before thoroughly introducing 
the concept of crisis simulations, which are one of the specific forms 
that trainings may adopt. Simulations are built and characterized by 
scenarios which materialize the training goals and educational content 
and thus favor a relevant organizational learning process. Finally, in 
order to illustrate the overview of this problem, we will portray the 
simulation and research platform of the French Institute of Risk 
Sciences (IMT Mines Alès). 

1.1. The crisis unit at the heart of the process 

The crisis team reunites decision makers who face a critical 
situation in a single place. 

A crisis unit can be defined as a team with strong organizational 
integration (Sundstrom et al. 1990), in which different roles and 
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2     Decision-making in Crisis Situations 

responsibilities are finely structured (Salas et al. 1992) and 
hierarchized (Ahlstrom et al. 2000; Vraie et al. 2010). The members 
of the crisis unit are mobilized because of their skills and knowledge, 
and share a frame of reference and procedures (Ahlström et al. 2000) 
in order to accomplish the missions entrusted to them (Lachtar 2012). 
Considering that the activation of a crisis unit depends on the 
occurrence of an event requiring its mobilization, it is actually an 
ephemeral organization (Dautun and Lacroix 2013; MAEE 2017). 

This top decision-making place, which, by definition, must 
suddenly be ready for operations, can quickly assume the features of a 
bunker, in order to accomplish its function for centralizing the various 
members of the organization (Maisonneuve 2010). However, it is 
essential that its members do not perceive the crisis room as a bunker 
(Lagadec 1995, 2012), so as to avoid the harmful effects of 
confinement on the decision-making process. 

Human behavior, whether individual or collective, is at the core of 
a crisis unit’s life (Guzzo et al. 1995; Marks et al. 2001; Weil et al. 
2004; Hussain et al. 2007). Beyond the achievement of specific tasks, 
behavioral processes occupy a prominent place in the functioning of 
the crisis unit (Shanahan et al. 2007), particularly in regard to 
coordination, cooperation and communication mechanisms between 
members. In an emergency, the decision-making process is complex 
because the crisis unit is exposed to high levels of stress (highly 
challenging decisions, hierarchical or media pressure, etc.), as well as 
different prejudices, which may have an impact on its members, their 
representations and their decisions. During the acute phase of a crisis, 
it seems that policymakers prefer procedural (Crichton 2000; 
O’Connor and Dea 2007; Lagadec 2012), intuitive (Klein 1997; 
Lagadec and Guilhou 2002a,b) and creative (Crichton 2000; 
O’Connor and Dea 2007) decision-making, in the measure that their 
experience and the unpredictability of the crisis increase (Lapierre 
2016). 

Therefore, training exercises can prepare crisis unit decision 
makers for the complexity of these unstable universes, and help them 
to deal with the obstacles encountered during a critical situation,  
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regardless of whether these are individual difficulties or collective 
dysfunctions. 

Collective dysfunctions mainly concern the transmission of 
information within the crisis unit, as well as among the actors 
involved, particularly on how they understand the situation and cope 
with stress and organizational aspects. They have a direct impact on 
decision-making and an indirect one on the whole of the organization. 
These dysfunctions can be classified according to the categories 
presented in Table 1.1. 

Problems related to the transmission of 
information References 

Weak information sharing King et al. (2008) 

Improper information transmission: 
omissions, inaccuracies, lack of clarity, etc. 

Crichton and Flin (2004), 
Guarnieri et al. (2016), Guarnieri 
et al. (2015) 

Selectivity in the information chosen, 
oversight of other relevant data 

Kowalski-Trakofler and Vaught 
(2003), Guarnieri et al. (2015) 

Lack of validation, decision control Guarnieri et al. (2015) 

Dysfunctions related to the situation 

Insufficient knowledge about the event and 
the stakes involved 

Dautun (2007) 

Difficulty to obtain a common operating 
picture, a common mental representation 

Seppänen et al. (2013), Lagadec 
(2015) 

Collapse of sense (“sense-making”) Weick (1995) 

Control fantasy Kouabenan et al. (2006) 

Misrepresentation of risk, normalization of 
deviance 

Vaughan (1996) 

Effects of “groupthink” on the crisis unit Guarnieri et al. (2015) 

Lack of perspective on the situation Lagadec and Guilhou (2002a,b) 

Negation of the unexpected Lagadec (2012) 

Inadequate or erroneous assessment of the 
situation 

Crichton and Flin (2004), 
Guarnieri et al. (2015), Orasanu 
(2010) 
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Misunderstanding in the face of 
inconsistent, inadequate or unfeasible 
demands 

Guarnieri et al. (2015) 

Dysfunctions related to stress 

Denial, voluntary blindness, negation of the 
unexpected 

Kouabenan et al. (2006), Lagadec 
(2010), Heiderich (2010), 
Lagadec (2012) 

Blocking action, ineffective processing of 
information  

Kouabenan et al. (2006), 
Combalbert and Delbecque 
(2012) 

Feeling of invulnerability Kouabenan et al. (2006) 

Consternation Crocq et al. (2009) 

Disorientation of members Heiderich (2010) 

Decrease in alertness and memory 
capabilities 

Kontogiannis and Kossiavelou 
(1999) 

Need to find/appoint leaders, instead of 
becoming involved 

Wybo (2009) 

Ignorance, beliefs, ideology, arrogance and 
intellectual misrepresentation 

Lagadec (2010), Heiderich 
(2010), Lagadec (2012) 

Organizational dysfunctions 

Partial implementation or difficulty of 
setting up the cell 

Dautun (2007) 

Lack of available resources Guarnieri et al. (2015) 

Lack of reflexes, or bad reflexes Suchet (2015) 

Ambiguity of roles Moulin (2014) 

Incorrect distribution of tasks, lack of (or 
bad pooling of) resources 

Kanki (2010) 

Blind endorsement or misapplication of 
procedures 

Crichton and Flin (2004), 
Lagadec (2012) 

Weak leadership Kanki (2010), Moulin (2014) 

Disobedience to the leader Guarnieri et al. (2015) 

Tensions, conflicts, lack of cohesion 
Van Vliet and van Amelsfoort 
(2008), Argillos (2004) 

Lack of consensus  Denis (1993) 



Concepts, Tools and Methods for Crisis Management Training     5 

Collapse or lack of coordination devices 
Weick (1995), Lagadec (2012), 
Kim et al. (2015), Smith and 
Dowell (2000) 

Lack of support from the leaders, excessive 
hierarchical pressure 

Guarnieri et al. (2015) 

Lack of deep personal knowledge and of 
other players  

Moulin (2014) 

Isolation and confinement of crisis unit 
members 

Guarnieri et al. (2015) 

Lack of adaptability, difficulty to innovate, 
improvise or reorganize oneself 

Edmond (2011), Autissier et al. 
(2012) 

Lack of anticipation Lagadec and Guilhou (2002a,b) 

Dysfunctions associated with external 
crisis communication   

Absence or lack of external communication 
to the cell  

Lagadec (1995) 

Difficult or inappropriate communication 
with the outside  

Dautun (2007); Kim et al. (2015) 

Table 1.1. Collective dysfunctions that may emerge at the  
crisis unit (according to Lapierre (2016) and Limousin (2017)) 

These difficulties and shortcomings show the importance of  
the human factor for crisis management. On the other hand, during 
critical situations, managers are confronted with other complications 
such as the lack of technical or human resources (Lagadec 2010, 
Guarnieri et al. 2016), incompleteness, the lack of updates and the 
inadequacy of emergency plans to face the situation (Dautun 2007; 
Cesta et al. 2014). 

All of these elements have a hindering effect on the adequate 
management of a critical situation. Hence, there is a need for upstream 
training in order to avoid them, or at least to reduce their potential 
consequences. 
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1.2. Training for crisis units 

In order to prepare the crisis tool and make it efficient, it is 
necessary to raise awareness about it, test it out and constantly 
improve it (Solucom 2014). 

Training sessions in the field of major risk and crisis management 
are essential for the actors involved in the crisis. Training comprises 
all of the theoretical lessons (learning) and drills (practicing) that 
make it possible to prepare oneself and to perfect one’s skills (Quinton 
2007). Training also contributes to increasing the readiness level of 
managers and highlights the functional, technical and organizational 
problems inherent in crisis management (Renaudin and Altemaire 
2007). 

Training sessions may cover several objectives, in particular to: 

– test documentation, plans, procedures and the operational 
capability of crisis management tools (Gaultier et al. 2012); 

– highlight dysfunctions and the areas to be improved (Heiderich 
2010); 

– encourage the crisis members to gain experience (Sayegh et al. 
2004; Tissigton and Flin 2005); 

– test the efficiency of mobilized staff (Gaultier-Gaillard et al. 
2012); 

– raise the level of expertise of the actors involved (Crichton 2001). 

The skills that should be developed by managers are manifold. On 
another note, the dysfunctions previously identified in the crisis units 
highlight the need to insist on several criteria during the training 
sessions: 

– Reflection in the middle of an emergency: an emergency is 
typical during the acute phase of a crisis; therefore, it must be 
integrated in training scenarios. It is necessary to generate stressful 
situations within the frame of exercise scenarios in view of imposing 
quick thinking to decision makers while destabilizing their 
organization. 
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– Group: training should focus on the reactions and behavior of the 
group as a whole, and not on individuals, relying on the fundamental 
skills of the trained group (decision-making, communication, 
situational awareness, leadership, coordination). 

– Objectives: group learning should be at the heart of the approach. 
Promoting exercises in strenuous conditions also contributes to the 
characterization of individual and collective goals throughout the 
training. 

– Learning the surprise element and anticipating disruption 
(Roux-Dufort and Ramboatiana 2006). 

At present, there are many types of trainings, which may vary 
strongly (Bapst and Gaspar 2011). Stern and Hedstrom have tried to 
find consensus as regards training terminology (Stern 2014). The first 
distinction is the fact that training can be theoretical or practical. The 
second one focuses on the difference between courses for developing 
skills and those which help members to put these skills into action. 

On another note, it is possible to distinguish between education, 
functional exercise, training and courses: 

– Education is defined as a training program designed to increase 
the knowledge or understanding of a topic. Education is opposite to 
training for improving skills related to a specific task (Department of 
Homeland Security FEMA, 2015). 

– A functional exercise is a commonly practiced activity in order to 
test a single and specific operation or the function of an entity 
(Blanchard 2008). 

– Training is a coordinated and supervised action which is usually 
performed in view of validating an operation or a specific function 
within an organization. Training is performed in order to become used 
to new equipment, to develop or test new procedures or to maintain 
acquired skills (Department of Homeland Security of FEMA 2005). 

– Courses correspond to activities which have been scheduled in 
order to improve the effectiveness of individuals and organizations 
(Blanchard 2008). 
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A classification has been proposed by the HSEEP (Homeland 
Security Exercise and Evaluation Program) for the totality of crisis 
management trainings. These are classified according to the required 
skills, necessary preparation and upstream training (Lee et al. 2006) so 
as to reach different educational levels: 

– The seminar helps trainees to obtain a general overview of crisis 
management. For this purpose, authorities, strategies, plans and 
regulations can be introduced. Besides, seminars are a good tool to 
raise awareness about crisis management (Department of Homeland 
Security of FEMA 2013). 

– If the goals are initially well defined, then workshops can favor 
the achievement of a concrete result (procedure, protocol, concept).  
It is appropriate to propose workshops to crisis management actors, 
because this enables them to later include what has been produced by 
their work (Department of Homeland Security of FEMA 2013). 

– Tabletop exercises are intended to spark discussions regarding a 
simulated emergency within a caring framework. If trainees become 
engaged in these exercises, awareness and the understanding of 
concepts and/or procedures are effective (Tena-Chollet 2012; 
Department of Homeland Security of FEMA 2013). 

– Games are simulations of operations which enable trainees to 
explore plans or processes. The format of the game and its rules is 
open, in order to experience some aspects in real time or to linger on 
the decision-making process (Department of Homeland Security of 
FEMA 2013). Games also help participants to explore the 
decision-making processes resulting from plans, by exploring their 
consequences (Renger et al. 2009). 

– Practical exercises are tests in which only one operation or 
function is evaluated. Exercises are simulated in real time and can last 
2 to 4 hours (Federal Emergency Management Agency 2008). 

– Functional exercises are conducted in real time and in the usual 
crisis management environment (Tena-Chollet 2012; Department of 
Homeland Security of FEMA 2013). They do not address all of the 
functions of crisis management and limit the movements of staff and 
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equipment, which are consequently simulated (Tena-Chollet 2012; 
Department of Homeland Security of FEMA 2013). 

– Large-scale exercises can be considered as the most ambitious 
ones (DDSC 2005), in virtue of their complex preparation and the 
significant resources they require in order to reliably reproduce an 
event (Department of Homeland Security of FEMA 2013). They 
involve a large number of stakeholders who can identify problems 
(including cooperation among different departments) and then adjust 
the procedures that must be followed (Tena-Chollet 2012; Department 
of Homeland Security of FEMA 2013). 

We can complete this classification with serious games, defined as 
“a computer application, whose initial intention is to consistently 
combine serious aspects, such as education, learning, communication, 
or information, with playful proposals derived from video games 
(games). Such an association can take place thanks to the 
implementation of a ‘utility scenario’, that is to say, a special 
presentation (with sounds and graphs), including a script as well as 
appropriate rules, whose intention from the very beginning is to go 
beyond simple entertainment” (Alvarez 2007). Serious games can be 
classified into three categories (Lhuillier 2011): 

– Learning games are serious games for learning or training, with 
the main goal of providing training to enhance the acquisition of skills 
and knowledge. 

– Persuasive games are used for communicating informative, 
persuasive (institutional communication, advertising, etc.) or 
subjective (propaganda) messages. Their goals are to seduce, promote, 
influence and persuade. 

– Simulations are used for training players in the acquisition of 
reflexes. Thus, the trainee can repeat and reproduce certain gestures or 
procedures and perfect them. 

The training offer is rich, as shown in Figure 1.1 (Fréalle 2018).  
It is also important to choose training activities in a consistent manner, 
that is, in harmony with the educational goals and the predetermined 
training scenario. It is also essential for the trainer to adapt to  
trainees, in order to improve the quality of the learning experience 
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(Bristow et al. 2011). Finally, training in crisis management should be 
an immersive experience based on real events, and truthfully reflect 
the discussion on the causes, consequences, prevention and 
management of crises (Shrivastava et al. 2012). 

 

Figure 1.1. A summary of the different types of training that can  
be used for crisis management training (Fréalle 2018). For a color  
version of this figure, see www.iste.co.uk/sauvagnargues/crisis.zip 

1.3. Simulation of critical situations 

Here, attention is focused on successful simulations so that trainees 
can integrate knowledge (Miles et al. 1986 and Jennings 2002 in 
Goebel and Humphreys 2014). Simulation allows trainees to simulate 
reality and acquire a type of experience which may be perceived as a 
rite of passage (Goutx 2014). It is necessary to make sure that the 
training, and most importantly the simulation, will help organizers 
reach educational goals and thus improve organizational resiliency. 

The use of simulation is becoming increasingly widespread in the 
learning process (Pernin 1996; Mellet d’Huart 2001; Pastré 2005). The 
main practical reasons underlying the interest in the use of simulation 
have been studied by many authors (Crichton et al. 2000; Banks 2001; 
Lourdeaux 2001; Borodzicz et al. 2002; Querrec 2002; Guéraud 2003; 
Kincaid et al. 2003; Guéraud 2005; Bruinsma and De Hoog 2006; 
Idasiak et al. 2006; Joab et al. 2006; Mendonca et al. 2006;  
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Schurr et al. 2006; Crichton 2009). The interest of simulation can be 
defined through: 

– the potential danger to humans, the environment or the equipment 
when working on the real system (risky or situations difficult to 
reproduce); 

– the source of anxiety that the real system may represent for a 
beginner; 

– the ability to simulate extremely severe situations to prepare the 
trainee to respond to them; 

– the freedom from the constraint of a time scale which may ease 
understanding; 

– the opportunity to simplify or alter a reality in order to study it 
better; 

– the acquisition of skills related to decision-making and 
problem-solving; 

– the interest for the trainee; since simulation can act as a source of 
motivation, it can contribute to a better understanding of phenomena 
and a greater ability to become adapted in similar situations; 

– training costs which are lower, regardless of whether they are 
related to financial issues or problems concerning the mobilization of 
staff. 

By definition, a simulator is “a dynamic technical and human 
environment, endowed with interactive points which the operator may 
manipulate in order to cause, observe or control changes in this 
environment” (Crampes and Saussac 1999). The purpose of this type 
of tool is to learn technical and non-technical skills, know-how and 
reflective practices. For this purpose, a simulator is supposed to 
integrate parameters such as realism, time and the stakes involved, in 
order to favor the complete immersion of the participant. The 
temporal component can be divided into two categories: real time for 
simulations taking place within the same temporal space as the real 
and simulated time, which corresponds to an acceleration or  
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deceleration in real time (Crampes and Saussac 1998). Pernin 
identifies three contexts in which simulations are used (Pernin 1996): 

– the traditional context in which the pedagogue resorts to 
simulation for demonstrative purposes, or suggests activities related to 
simulation. His role is to guide and help trainees; 

– an independent use, as part of self-training or self-assessment; 

– cooperative use in the context of a group of trainees doing 
cooperative work based on simulation. 

We should observe that the use of simulators is spreading in 
different contexts and training frameworks. Various works tend to 
explain their effectiveness in learning through fixed educational goals, 
a set of rules particularly defined for the trainee and the guidance 
offered by facilitators (Pernin 1996; Cortes Buitrago 1999). In this 
way, in educational simulators, the trainee is placed in a learning 
situation through discovery and action (Pernin 1996; Joab et al. 2006; 
Labat et al. 2006). The main intention for using educational 
simulation is to favor the learning process, which is not necessarily 
related to the accuracy of the modeling of the simulated system 
(Cortes Buitrago 1999; Crampes and Saussac 1999; Joab et al. 2006). 
Hence, a pedagogical simulation designer is free to simplify or 
highlight specific phenomena or some features of the simulated 
system when these differences are justified from a pedagogical point 
of view. Exercises are usually supervised by one or more trainers 
(Joab et al. 2006), and didactic interventions must be defined 
according to several criteria. In fact, each event scenario depends on 
the profile of the trainee and the type of error he tends to make 
(Lourdeaux 2001). In general, the more the trained individual is 
confirmed, the better it is to make him aware of his mistake, without 
taking him out of the simulated situation. 

In the design of a simulator for educational purposes, it is 
important to define the different teaching strategies from the 
beginning. These may include the following elements: the motivation 
process (stakes, competition, emergency, etc.), a performance 
evaluation, the way in which knowledge will be brought forward and, 
finally, the way in which the trainee will acquire experience. Realism 
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is an important element, but it has nonetheless been proven that it 
should leave room for imagination so that trainees can take ownership 
of the situation (Crampes and Saussac 1999). According to the 
proposed training and the goal set, participants can play one or many 
different roles during the same training. 

Visualization is also one of the key elements involved in 
simulation, given the fact that since childhood, the human brain has 
been used to primarily focus on the visual aspect of things (Rohrer 
2000). In order to improve the process of human understanding, 
different sources of information can be made accessible and should be 
chosen on the basis of the message that must be conveyed (Morin et 
al. 2004): 

– visual aims, which can be adapted so that teams can feel 
motivated; 

– maps, which can be dedicated to monitoring of the situation and 
illustrating the geographical limits of the simulation territory; 

– statistics, which can enable the synthesis of a large amount of 
data; 

– temporal trends, which can foster the perception of changes in the 
simulated system; 

– photographs, which can statically illustrate a situation; 

– 2D or 3D animations, which can properly reflect the dynamics of 
events. 

The benefits associated with the use of simulation for educational 
purposes are manifold (Banks 2000). First, it is possible to test the 
simulation parameters and validate them (or not). It is also possible to 
understand why an event takes place in one way or another, by 
studying it in retrospect and exploring different evolutions of the 
simulated scenario, in order to learn from previous mistakes without 
risking real-life consequences (Mendonca et al. 2006). 

However, simulation also presents some drawbacks related to the 
difficulty of representing results (transcription problem) and the 
assessment of team performance (interpretation problem). This stems 
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from the fact that the impact of decisions made by the group regarding 
the evolution of simulation is not often observable or is difficult to 
measure (Banks 2000). 

It is therefore necessary to reflect upon the strategies that must be 
integrated so as to improve the collective learning of participants. For 
this purpose, different levers should be considered, such as a better 
characterization of needs and expectations from trainees, and a better 
appraisal of the non-technical skills of a group, associated with the 
enrichment of learning environments. 

1.4. The construction of crisis simulation exercises 

A better consideration of non-technical skills initially requires a 
precise identification of the training exercise goals (Salas and 
Cannon-Bowers 2001; Bernard 2014). An analysis of the tasks (or 
actions) that must be achieved needs to be conducted before the 
exercise; that is, it should characterize the expectations related to 
scheduled tasks. A cognitive task analysis can be performed by the 
designers of the training. Before the exercise, this technique explores 
the skills that will be needed by trainees in order to perform the task 
(abilities, association of ideas, existing rules or procedures). This will 
allow educators to improve the design of scenarios, by incorporating 
more of the trainees’ needs. On the other hand, once these various 
elements have been identified, the technique makes it possible to 
easily translate such needs into learning objectives and later transcribe 
them within the scenario construction phase. 

In fact, when a crisis occurs, non-technical skills, and specifically 
psycho-social factors, are generally lacking. The crisis takes place 
under psychological strain, whether at the individual or collective 
level, because the time of the crisis is an accelerated time, rushed, in 
which things are going too fast in the minds of the individuals (Crocq 
et al. 2009). Individuals who experience the crisis think that they are 
no longer able to control events as the situation goes far beyond their 
reach. They are obliged to suddenly change their habits and undergo a 
sole life-saving imperative, to effectively make a decision in a very 
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short time lapse. The preparation of decision makers through training 
rarely meets these criteria (Pearson and Clair 1998). 

Fear, anxiety, anguish and stress, which have an impact on 
decision-making, modify the group dynamics and the representation 
of the situation (Heiderich 2010), which are all examples of 
appropriate or inappropriate reactions on the part of managers in the 
middle of the emergency (Crocq 2007; Dautun 2007). However, 
during training, it is very difficult to inject the stimuli of fear, anxiety 
or stress due to the exercise context. NASA designs exercises in which 
the fatigue factor is predominant, in order to evaluate the 
decision-making abilities of staff. This type of training is rare in other 
areas (Helmreich et al. 1986). 

In order to increase the recognition of these aspects, several 
authors have suggested that more emphasis should be placed on 
transmitting the informal rules which are at work during critical 
situations to decision makers and operators (Llory 1996). 
Recommendations or simple practical rules can be proposed to train 
decision makers during the course: among these recommendations, 
some can be mentioned, particularly in view of strengthening the 
enforcement of procedures and of reducing associated errors  
which often occur when hasty decisions are made.  
For example, in case of doubt, it is recommended to double-check 
information. This principle also applies when the different stages  
of a procedure must be respected. It should be emphasized that  
some of these should not be forgotten, even in the context of a crisis 
(Llory 1996). 

Finally, other authors have emphasized the importance of some 
skills that are essential for all organizations, but often overlooked 
(Lagadec 2012): for a long time, exercises have focused on procedures 
to be applied, instead of the human or organizational factor. The same 
applies to oral communication: specific learning activities should 
focus on some particular skills (Seppänen et al. 2013), such as making 
people speak one after the other, generating actions that can only be 
achieved with the joint efforts of many or working on the type of 
information exchanged. Training participants on how to communicate 
among members in unfavorable conditions (Quarantelli 1988), 
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simulating media pressure, varying the different channels for 
disseminating information (Becerra et al. 2013) or considering the 
impact of social networks in managing emergencies (particularly, 
Social Media in Emergency Management – SMEM) are part of these 
recommendations (Martin 2014). 

In addition to the major dysfunctions that a crisis unit may have to 
meet, the importance of the working habits of decision makers, as well 
as their initial thinking environment, should also be reconsidered. 

Organizational learning takes place by activating levers at different 
moments within a training schedule, all the more considering that 
improvement is possible at all levels: in the context of a (real or 
simulated) crisis, an emergency deprives decision makers from deep 
knowledge of the situation and thus becomes one of the first areas to 
be improved. It is therefore necessary to educate trainees to embark 
upon an information-sharing process. 

The elements regarding the development of a shared awareness on 
the situation should be strengthened during the training exercise. In 
fact, shared mental models shape a common understanding of the 
situation among the group members, a comprehension that is essential 
during a critical situation. Without a common operational picture and 
knowledge of the roles and missions of each participant, shared 
awareness of the situation may be low in the crisis unit, which can 
have a negative impact on the decision-making process (Seppänen  
et al. 2013). 

Operational mapping is a major component of a shared awareness 
of the critical situation. It helps to (graphically and dynamically) 
outline important shared information concerning the crisis, as well as 
to secure and optimize the collection, transmission and understanding  
of operational information at different commanding levels 
(Sauvagnargues and Poppi 2012). 

On the other hand, four team-working processes are at the heart of 
such a construction to overcome collective failure (Dautun and 
Lacroix 2013): 
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– Interpersonal communication: reformulating common terms, 
encouraging strong interaction between members, favoring an 
effective flow of information. In other words, raising awareness about 
closed-loop communication (Henriksen et al. 2008). 

– Coordination: gathering and assembling evidence to shape a 
shared vision through the drafting of action, carrying out regular 
check-ups. 

– Cooperation: mutual trust among members implies strong 
cooperation. 

– Use of shared tools: when deprived of a vision of reality, 
members must create a mental image of the crisis. Therefore, this 
requires a high level of assistance for sharing information  
and effectively managing the situation. Some examples of supporting 
media are mapping, tracking charts and records (Lagadec 2012;  
Lachtar 2012). 

In other words, in order to improve the quality of the learning 
environment, and from a material point of view, it is necessary for the 
places destined for training to be equipped with tools to enable 
trainees to share information with the whole group. The goal is to 
transform this approach into a reflex and to enable the group members 
to develop a habit. 

The enrichment of the environment lies at the heart of developing a 
training exercise in order to create an optimal learning atmosphere: 
trainees should be placed in a situation that highlights their experience 
through “target” events, as well as expected actions and behaviors. 
Scenarios must be finely scripted, without nonetheless becoming rigid, 
which might endanger their flexibility during training (Boin et al. 
2004). In one scenario, an event is never trivial, and goals, missions, 
actions or expectations need to be deduced beforehand (Shapiro et al. 
2008). 

Scenarios should ideally be based on the objectives, particularly on 
clearly identified educational goals, a realistic story, missions to be 
attained, distinct roles, specific operations and varied resources 
(Schank et al. 1992). When a scenario is well structured and trainees 
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feel immersed in it, their motivation is positively impacted. This 
immersion is directly related to the environment and the exercise 
scenario. Many authors have pointed out that in order to favor 
involvement, an exercise should imperatively respect the accuracy 
triangle (Rehmann et al. 1995; Powers et al. 2013): 

– physical aspect of the simulator: true to life equipment; 

– environmental aspect of the simulator: derelict environment; 

– feeling of immersion among trainees. 

In order to enhance organizational learning, through the different 
scenarios, it is therefore convenient to elicit several distinct skills, 
alternate them, make changes and fluctuate the level of difficulty 
during the exercise (Salas and Cannon-Bowers 2001), involving a 
variety of institutional actors and State services related to civil 
security (Lagadec and Guilhou 2002b; Lagadec 2012), especially 
considering elements which are not spontaneously given. 

The heart of a simulation is its scenario (Nissen 2009; Hotte 2016). 
It is necessary to understand the scriptwriting mechanics employed, so 
as to evaluate whether the scenario favors the achievement of 
educational ambitions related to learning. 

The scenario of crisis management training is the story of how the 
future could develop (Heinzen 1995; Carroll 2000; Noori et al. 2017). 
The scenario designed for a simulation describes a single event  
or a hypothetical situation in a relatively short time frame, ranging 
from a few hours to a few days (Heinzen 1995). It is the tool that 
provides the participant with the necessary training experience so as to 
develop effectiveness during critical situations, by creating a feeling 
of flow (Csikszentmihalyi 1991) and immersion (Heinzen 1995; 
Lukosch et al. 2012). 

Apart from being stimulating (Noori et al. 2017), the scenario 
should faithfully reflect reality so that learning is relevant (Dautun  
et al. 2011; Pastré and Vergnaud 2011), flexible and dynamic (Dautun 
et al. 2011; Noori et al. 2017). These characteristics can be structured 
through three prerequisites: the scenario must be credible, educational 
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and interactive. A true-to-life scenario will be a credible scenario; a 
scenario favoring the acquisition or consolidation of knowledge, skills 
and know-how will be a pedagogical scenario; a scenario enriched 
with interactivity will be a flexible and dynamic scenario. To be sure 
that the simulation is carried out in coherence with the prerequisites, 
the scripting stage should take these characteristics into account. 

1.5. The simulation and research platform of the Institute of 
Risk Sciences (IMT Mines Alès) 

The simulation platform was built in 2011. It is a research platform 
in which it is possible to develop and test different devices, to 
immerse trainees in crisis situations, isolating them in a room 
representing a crisis unit. The simulation platform is composed of four 
rooms, which are distributed as follows (Figure 1.2): 

– two rooms for trainees. It is therefore possible to separate trainees 
into two groups and to develop the same scenario in parallel. We can 
also consider forming two different crisis units and implementing a 
self-powered scenario; 

– a room for facilitators, which is located in the heart of the 
simulation platform; 

– the technical platform of the simulation room. 

 

Figure 1.2. A diagram of the simulation platform. For a color version  
of this figure, see www.iste.co.uk/sauvagnargues/crisis.zip 
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We can classify the facilities of this platform into three  
categories: 

– The equipment available to trainees. These are facilities found  
in crisis units, and if they are crisis managers, they enable trainees to 
be placed in conditions similar to the ones that their organization  
may face. This may contribute to helping trainees become familiar 
with equipment which may not be readily available in their structure 
of origin. Rooms for trainees are equipped with an interactive 
whiteboard (IWB), a wall screen, a large touch screen, a flip chart, a 
whiteboard, billboards, a printer, a computer station and one phone 
per person. 

– All this equipment enables educators to control the simulation. 
Thus, trainees can have access to surveillance cameras, a remote 
control of the trainees’ screens (IWB, screen wall, touch screen), 
control of the trainee room’s sound system, a printer, a computer 
station and one phone per person, an IWB, a whiteboard and 
billboards. One-way windows between rooms where trainees are 
located and the animation room enable facilitators to have direct 
visual access to trainees. 

– Sound, visual and thermal immersion equipment for trainees. 
This equipment facilitates the engagement of trainees in the learning 
situation: obscuring shutters make it possible to avoid what is 
happening outside (which might discredit the simulation), the room’s 
thermostat can be regulated and thanks to the sound system, it is 
possible to submit relevant sound elements related to the simulated 
situation to trainees. 

This experimentation platform helps to control simulation settings 
at the best possible level. In fact, it is possible to choose the devices 
made available to trainees and facilitators as well as to determine the 
spatial organization of the crisis unit. In the way it has been 
introduced here, the simulator offers two configurations, a reflection 
of the majority of documented crisis units: 

– “U-shaped” configuration: this facilitates coordination  
between the different poles, the transmission of information and the 
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visibility of points of interest (whiteboard, flipchart, records, mapping, 
etc.). 

– Island configuration: this facilitates work in small groups and 
movement of the members in the crisis unit, a feature that improves 
access to shared media (white tables, paperboard, records, mapping, 
etc.). 

Implemented simulations make it possible to prepare trainees for 
participation in a crisis unit, by exposing them to the various obstacles 
and difficulties that may be encountered in these uncertain contexts. 
Dysfunctions, essentially collective ones, highlighted in crisis units 
(and described in section 1.1), are considered as reflection matter for 
the construction of scenarios. 

Each simulation training session is subjected to the precise 
definition of educational goals, specially adapted to the training 
audience (institutional, local authorities, industrial, students). 
Trainings sessions are intended to promote reflection in the middle of 
an emergency and to provoke reactions and group behavior for 
decision-making, coordination, representation and shaping the 
collective consciousness of the situation, leadership, etc. 

After the precise definition of educational objectives, each scenario 
is “tailor-made” for each group of trainees, whether in terms of: 

– the considered triggering phenomenon (flooding, accident during 
the transport of hazardous materials, forest fires, hurricanes, etc.); 

– the type of crisis unit deployed (communal, industrial, 
prefectural, civil security crisis unit); 

– the implemented contingency plan (SIP, CSP, IOP, etc.); 

– the overall complexity level expected from the simulation. 

In addition, this simulation training platform is a support medium 
for research and experimentation on themes related to the 
development of a semi-virtual environment with multi-agent 
simulation (Tena-Chollet 2012), the optimized scripting of exercises  
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(Limousin 2017; Fréalle 2018), the assessment of performances and 
aid for the construction of debriefing (Lapierre 2016) and the 
activation of playful resources during simulation for increasing 
educational impact (Goutx 2017). These multidisciplinary and 
integrating themes are also promoters of joint research with industrial 
partners (as, for example, in the nuclear field) and of collaborative 
projects with public funding (ANR-2014 SPICy; https://www. 
YouTube.com/watch?v=OcaAg_zaSdk). 

What is more, this platform facilitates the implementation of 
simulations useful for testing new tools or approaches, whether they 
are technological, organizational or experimental ones. 

1.6. Conclusion 

The crisis unit is a complex study and research object. Crisis 
management systems and organizations are clearly identified, and yet, 
responses structured in this way to face a crisis are not effective 
enough. Preparation and crisis management training have become 
essential components, which can help participants to better address 
emergency situations or critical events. 

The optimal preparation for crisis management is complex to learn, 
especially for trainees who are not crisis professionals (e.g. security or 
civil defense services), but who may nonetheless have to face a crisis. 
In order to meet this need, the law requires or encourages actors to 
carry out exercises. Crisis management training may adopt different 
aspects and should be adjusted to the knowledge and skills of trainees. 
Therefore, it appears that crisis management simulation is the best 
compromise to provide training for crisis management at a rather 
strategic level. 

Social concern and expectations are important for this topic, which 
are reflected by abundant research, as will be shown in the following 
chapters. 
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