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Abstract: With increased demands on emergency response agencies and organisations, it essential that their skills and capabilities are 

maintained during times of non-deployment. A unique setting to do this is during multi-agency full-scale exercises (FSX), which bring 

together partners and organisations who would be expected to cooperate and work together during emergency response deployments. 

During the delivery of a recent FSX - designed to establish a learning environment for players to practice disaster event response plans, 

policies and procedures - we reviewed the experience and perceptions of those who participated. Focusing on drivers and barriers for 

learning, we outline key factors that increase the benefit these have on individuals while also outlining components of exercises that can 

have a negative impact if not addressed correctly. We also provide recommendations for planning and delivery of these, aimed at 

increasing the return on investment when organising these. 
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Introduction 

UK aid agencies - from all sectors - deploy to a range of incidents around the world, as part of an established international network of assistance 

and support. This can include domestic flooding such as that seen in November and December of 2019, to providing assistance in recovering 

individuals missing during earthquakes such as in Nepal, 2015 (see Wendalbo, 2016). Large scale disasters and other major incidents create a 

range of challenges for responders relating to complexity, dynamism and interoperability. Regulations such as the Civil Contingencies Act 2004 

(see Anderson and Adey, 2012) and interoperability frameworks such as the Joint Emergency Services Interoperability Principles (JESIP) place 

a number of requirements on responding entities, each of which requires practice, planning and raises a considerable level of complexity. 

Responding agencies must be ready to work together, often requiring a response that brings together rescue, medical and humanitarian groups 

which means that this landscape is, by its very nature, multi-agency (McMaster and Baber, 2012). Arrangements between agencies who may not 

work together regularly or who come from different sectors (Waugh & Streib, 2006) can be difficult to manage, including issues with overall 

culture and goals (Power and Alison, 2017), as well as more basic problems relating to mis-aligned communications infrastructure (Allen, 

Karanasios and Norman, 2014), potentially leading to difficulties as the number of relevant actors and agencies grows (Moynihan, 2009a).  

In addition, while catch-all terms such as “disaster” and “major incident” can be used, organisations are being required to exhibit readiness for 

events that include huge levels of potential variance: such incidents can range between natural hazards, man-made infrastructural issues, 

terrorism, conflict-related events, and more (Mohamed, Shaluf and Ahmadun, 2006). This results in a need to be ready for a range of vastly 

different scenarios by the same set of actors, or where the initial cause might remain unknown for quite some time during the acute phases of the 



response. The dynamic, highly variable nature of any of these scenarios means no two incidents are truly alike (Nocera, 2001). This 

unpredictability demands high levels of minute-to-minute flexibility, while also requiring contingencies and policies that attempt to account for 

any situation - in short, responders must be ready for anything. On top of this already complex picture, readiness to respond is essential not just 

at regional, but also at national and international levels. As a result, cooperation frameworks, competing priorities and interoperability creates 

expectations that can potentially seem at odds with one another (see Bookmiller, 2015). All of this variance in the activity itself, as well as the 

need to work alongside other agencies, comes on top of the need to develop and maintain operator skills and knowledge so that they can perform 

day to day duties while also being ready to operate effectively when an incident does occur (Wong et al, 2006). 

These requirements also represent potential weak points where errors, poor practice or lack of awareness could lead to serious issues, or even 

loss of life, during an operation (see Chiu et al, 2002). It is crucial, then, that responders at all levels are given opportunities to train, practice, 

and reflect on these challenges so that they can acquire and maintain skills required when a true incident occurs. 

Training for disasters can, of course, take place in a routine manner within an organisation in the form of drills, classroom-based teaching and 

practical exercises (e.g., Hope, 2013). Such an approach is ubiquitously used due to its general efficiency and due to the need to practice 

essential, core skills and will, in practice, form the bulk of most responder’s actual training. However, such exercises lack operational fidelity, 

and mean that skills are not being practiced in a setting resembling the complex, multi-agency context that responders will face in a real incident. 

While there are several national programmes who rely on these approaches it is extremely difficult to replicate the sorts of environments 

responders will face in a training setting. Indeed, only a few methods are available that aim to replicate all the complexity above, including not 



just skill use but also enabling organisations to come together and practice use of all systems - from strategic to operational - in a dynamic and 

immersive setting. 

This article focuses on the “Field/Full Scale Exercise” (FSX), a variety of simulation exercise which seeks to bring together agencies and have 

them respond as they would in reality to a simulated disaster in a physical setting (World Health Organisation, 2017). While such events have 

been used for training within the emergency and disaster response community for a long time, in a climate of budget restraint and diminished 

resources, it is imperative to ask whether the considerable time and effort required to organise and attend such events is justified. Therefore, it is 

the aim of this paper to explore whether the apparent benefits of FSXs - namely enhanced realism and multi-agency integration - relate to 

enhanced learning that enable practitioners to practice and gain skills. In particular, this project examines FSXs by utilising data gathered during 

SIMEX19. 

 

The SIMEX Series (see https://www.thesimexseries.org/ ) is an annual training event which simulates a disaster requiring both a national as well 

as an international response. It invites search, rescue, humanitarian and medical organisations, as well as government departments, from across 

the world to participate and respond as they would to a live event. The authors were part of the independent evaluation team during SIMEX19, 

and in doing so investigated factors that influence responder’s perceptions of immersion and realism during the exercise. This paper explores the 

extent to which these factors contributed to their learning experience. 

 

Training and Simulations 

https://www.thesimexseries.org/


Established exercise programs at the highest level - such as the USA’s Homeland Security Exercise and Evaluation Program (HSEEP, 2013) and 

the UK’s Central Government Emergency Response Training (CGERT, 2017) - rely on a range of discussion and operations-based exercises. 

Especially the operation-based exercises are intended to validate plans, policies, agreements and procedures, to clarify roles and responsibilities, 

and to identify resource gaps in an operational environment.  

FSXs exist among a range of enhanced training options which come under the umbrella term of “simulations”, which as methodologies can take 

many forms. These range from field-based multi-day exercises, to use of virtual reality technologies (see Foronda et al, 2016), to far smaller, 

table-top based exercises that involve a scenario being put to responders and who then have to make decisions based on what they would do, 

without an actual practical component where this is played out (Anderson and Adey, 2011). The complexity and in-depth nature of such an 

approach is capable of expansion and is explored in models such as 10kV and the HYDRA methodology (Grieve, 2008; Alison and Crego, 

2012). Such methodologies have been utilised as training tools in a variety of contexts, including major incidents such as counter-terrorism 

events (van den Heuvel, Alison and Crego, 2012) and infrastructure collapse (Wilkinson, Cohen-Hatton and Honey, 2019). It has been argued 

that these training tools assist in skill transfer from the simulated to the live environment (e.g., Ward, Williams and Hancock, 2006). They are 

also capable of bringing together delegates from the full emergency service world (Alison, Power, Heuvel, Humann, Palasinski and Crego, 

2015), as well as replicating events’ dynamism by having individuals respond to ‘actions’ taken by delegates (van den Heuvel, Alison and 

Crego, 2012).  

There are several rationales for the use of simulation training among emergency services and disaster response organisations. Routine training 

alone is not sufficient to prepare responders for the situations they will be faced with at a major incident, which can be dangerous, chaotic and, 



sometimes, even overflowed with other responders (Romundstad et al, 2004). It is thought to be beneficial that responders have the opportunity 

to experience approximations of the hazards they will face in a live incident, but to do so in a safe, relatively controlled setting (Jenvald and 

Morrin, 2004) rather than to engage in trial in error during a live scenario (Moynihan, 2008). They additionally allow to practice for “high-

acuity, low-frequency” events – such as a landslide, disease outbreak, or loss of infrastructure and basic services – that simply cannot be learned 

on the job, as it were, such as most major incident scenarios (Wilkerson et al, 2008) – it is essential that teams prepare for the next emergency, 

rather than training for the last one. 

Several narratives surround the use of simulation as a means of training. Key among these is the notion that realism and efficacy are beneficial 

for learning, with high realism being equated with good quality training (Stevens et al, 2012). Concerted efforts are made to inject added realism 

into simulated, nominal environments (Waran et al, 2014). Further to this is a perceived benefit of immersion – where these terms are largely 

equated by some (Herrington, Reeves and Oliver, 2007). The link between realism, learning and participant satisfaction has been observed in 

emergency medicine training (e.g. Alexander, Bandiera, and Mazurik, 2005). Relatedly, the perceived value of immersiveness is a central tenant 

of simulation design. HYDRA’s immersive simulation system for instance, is intended to present reactive scenarios to participants that enable 

them to gain investment in the incident taking place (Crego and Harris, 2002). Full scale exercises provide an opportunity to replicate the detail 

of a major incident or disaster scenario, by bringing in interactive settings, replicating decision-making frameworks and communication chains. 

Leveraging the notion of the ‘network’ , Moynihan (2009b) suggests that simulations, particularly alongside others, engages multiple learning 

approaches and thereby enables actors and agencies to achieve a level of coherence and understanding of one another, i.e., to become part of a 

network, that can from there engage more effectively with one another, their practice and their systems. 



This leaves the question of why FSXs methodologies should be used when cheaper, more easily facilitated alternatives that have shown to have 

learning benefit are available. There are several routes by which it can be argued that virtual simulations may be less valuable in some ways than 

the FSXs. It can be argued that more nominal methodologies are fundamentally geared towards decision making and therefore benefits those 

working at higher levels within a response framework. By their nature, disasters involve testing responders to their full capability (Lennquist, 

2005), which can only be replicated practically. Their fully nominal nature also means practical, logistical and environmental factors can only be 

discussed, rather than practiced, with research showing that full scale exercises enable first-hand practice of operational skills and enabling 

witnessing of and reflection upon theory being enacted (Rehn et al, 2011). Additionally, full scale training is more likely to be able to bring 

together teams as they would attend a fully operational event, whereas nominal training is more likely to include a single or a smaller number of 

delegates from any organisation, usually from strategic leadership level (Anderson and Adey, 2011). Waugh and Streib (2006) emphasise the 

importance regular interaction between agencies at training, exercises and events as a means of capacity building, and go further to suggest that 

the simple act of developing inter-personal relationships is key to enabling spontaneous practice in the field. Given the apparent deficiencies 

seen in incidents whereby organisations have difficulty working alongside one another (see Chiu et al, 2008; Kerslake, 2017), FSXs therefore 

offer operational simulations in live controlled environments that other methodologies cannot replicate. 

This leads to the research questions for the current paper, looking at what characterises the FSX methodology against other approaches, what 

learning benefits do these features offer participants, and how can such learning be maximised. In particular, we will focus on the importance of 

realism and multi-agency working. To understand this, participants at SIMEX19 were asked about their views of the usefulness of the event for 

learning, which features were relevant to achieving this, and what could make future events even more effective in this regard. 



 

Methods 

Design 

A combination of quantitative and qualitative data was collected before and after the exercise via electronic questionnaires. This enabled the 

findings to be grounded on people’s first-hand experience, by drawing upon self-reflective assessment from responders. 

 

Participants 

The exercise involved the participation of over 40 national and international disaster response organisations, which included front-line officers, 

medical teams, coordination agencies and charities. Each of these deployed several individuals exercising their assigned roles and duties as they 

would in real-life incidents. In this context, ‘responder’ refers to those taking part in an operational capacity as though this was a real scenario 

they had been asked to attend (i.e., they were not roleplaying as anyone besides themselves). This involved urban search and rescue specialists 

extracting casualties from collapsed structures, medical staff setting up and managing field hospitals, charities assisting refugees in makeshift 

camps or humanitarian organisations coordinating resources for local needs. Participants were required to deploy to the incident with all their 

equipment, simulating the need for international travel and arrangements. There were varying degrees of activity across operational, tactical and 

strategic levels, with the scenario including injects for all teams in attendance. Exercise planners made sure that the protracted incident included 

sufficient activity to maintain teams occupied and engaged throughout the three days. There were too many responding organisations to analyse 

individually, so these were grouped into statutory and voluntary agencies, as utilised in the UK Search and Rescue Strategic Overview (2017) 



and other Government preparedness nomenclature. Statutory bodies have a concrete legal obligation to respond to emergencies or disasters, 

while volunteers do not.  

 

Materials 

Bespoke questionnaires were developed to capture views and reflections from responders. These were a mixture of open, closed and Likert-scale 

questions aimed at gauging opinion and experience, as well as some basic demographic details. The questionnaire was designed by the authors 

and went through several iterations based on feedback from experienced practitioners. A two-stage survey design was utilised whereby 

participants were asked to express their views before the exercise (pre-ex) and after the exercise (post-ex). The pre-ex version covered details 

about their expectations, while the post-ex version contained several additional questions regarding the immediate event that had just taken place 

and responder perceptions of this.  There was a strong emphasis on simplicity and ease of use, particularly factoring in deployment in the field. 

 

Procedure 

The pre-ex questionnaire was circulated to every individual who had registered to take part in SIMEX19 as a responder. Because the 

international element of SIMEX19 included a common entry point that all responders had to pass through - a simulated airport with full 

international registration procedures -researchers took the opportunity to circulate an electronic version of the questionnaire to those who had not 

completed the survey as part of their registration. The post-ex survey was delivered in the same manner, except in reverse. Immediately after the 



exercise, researchers approached responders as they idled on the training ground to complete the questionnaire. All participants received a post-

ex survey link via email, to capture additional responses. Both surveys are included as appendices to this article. 

 

This examination of responders took place within the context of a larger evaluation framework of SIMEX19. Volunteers, role-players and 

casualties all received questionnaires to gauge their views and experiences. In particular, the activities of responders were monitored by subject-

matter experts (SMEs) who provided overt, non-participant observations of the actions taking place across the exercise. These independent 

expert observations are used to inform the findings from the pre- and post-ex responder survey. 

 

Analysis 

The quantitative findings were entered into IBM SPSS statistics v26, and subjected to statistical tests including Spearman’s Correlation tests, t-

tests and one-way ANOVA. Multiple regression analyses were applied but were inconclusive, so are not reported here.  The qualitative 

responses to open questions were subjected to thematic analysis (Braun and Clarke, 2006), identifying primary themes, which in turn were 

grouped and re-analysed to ascertain the presence of sub-themes. In total 223 qualitative statements were captured and analysed in this fashion. 

The process for analysis involved extracting the qualitative statements into an excel file, at first organised by participant using their unique ID in 

order to ascertain individual sentiment. In this format, codes were assigned to the data, and from there the material was reorganised based on 

thematic content. Several iterations of this thematic interpretation then proceeded, with increased refinement and reorganisation on each pass 

leading to a final synthesis of themes for presentation. 



 

Ethics 

While the exercise involved several scenarios, these all mirrored incidents and situations practitioners would likely experience during real-life 

deployment. These were designed, reviewed and assessed by the event organisers, in close collaboration with each of the individual 

organisations these were tailored for – as such, while the authors had an insight to all the scenarios presented throughout the exercise, they had 

no influence on their final form or content. All the questions were also reviewed by the event organisers, to ensure that they address relevant 

experiences and situations within the exercise as well as real-life deployment, without any undue pressure or negative impact on the respondents. 

 

Results 

Demographic Overview 

In total, there were 86 responses to the Pre-Ex questionnaire and 68 responses to the Post-Ex questionnaire. 

 

Age, Gender and Sector: 61.6% (n=53) of respondents to the pre-exercise survey were male, with 33.7% (n=29) being female. Respondent 

ages ranged from 18 years old to 69 years old, with an average age of 39.72 years (SD 13.05). Among the post-exercise respondents, 56.1% 

(n=37) were male and 28.8% (n=19) were female, with 10 respondents not returning this information. Ages of post-ex respondents ranged from 

21 to 72, with an average of 43.73 (SD 13.86). The majority of respondents were from the voluntary sector (71.60%, n=63 pre-ex; 69.8, n=44 

post-ex), with 22.7% pre-ex (n=20) and 30.2% post-ex (n=19) coming from non-voluntary positions.  



Participant Time in Role and Level of Experience: Respondents to the pre-exercise survey reported their in-sector experience as ranging from 

no time at all in their role to 33 years. The average time spent in role was 10.3 years. Post-exercise, the range of time in role among respondents 

was 0 to 50 years. The average time in role was 9.92 years. This question lacked some conceptual clarity for respondents, with several 

mentioning their overall experience while others mentioned only their experience in current post, with others still listing both. Regardless, the 

dataset contained a mixture of experience levels, from the very new to the highly experienced. 

Participant Involvement in Real Life Responses: This question promoted a huge variance in response based on the position of the respondent. 

Broadly half of respondents (50.00%, n=27 pre-ex 54.39%; n=31 post-ex) had not been operationally deployed at all. Conversely, several 

statutory participants were unable to give a firm estimate of how many times they had been deployed as it occurred so frequently as part of their 

role, with ranges given of ‘over 30’. Some longer-serving voluntary responders included their local operational deployments, with one reporting 

over 100 deployments. This reflects a very mixed cohort in terms of experience. Overall, the sample appears to have lower levels of real-world 

experience, with those who did have real world experience having responded to one (20%, n=16) or two (11.25%, n=9) deployments. 

Respondents to the post-exercise survey were slightly more experienced overall than the pre-exercise respondents, however the difference was 

marginal. 

Overall, the sample is representative of the kind of individuals usually deployed to FSX, where organisations look to maximise the opportunity 

across various team members, combining experienced ones with some novices.  

 

Quantitative Data 



Correlations 

The ordinal nature of the data gathered on responder perceptions of the event and their ratings of their own confidence enabled correlations to be 

carried out. These are presented in Table 1, which examines all respondents. Separate findings indicated statistical differences for other metrics 

based on whether responders were from voluntary or statutory agencies. In order to examine whether such membership influenced ratings, Table 

2 presents volunteer responders only and Table 3 presents statutory responders only. 

 

Table 1: Correlations Between Variables for All Respondents to Post-Exercise Questionnaire 

  Realistic Immersive Memorable Inclusive 

Useful 
For 

Learning 

Well 
Time 

Managed 
Personal 
Ability 

Team 
Ability to 

Work 
Together 

Team 
Ability to 

Work 
With 

Others 

Agency's 
Contribution 

Valued 

Personal 
Contribution 

Valued 

Our 
Agency 

Was 
Taken 

Seriously 

Our 
Participation 

Was 
Enabled 

Realistic 1.000 
            

Immersive .358** 1.000 
           

Memorable 0.229 .570** 1.000 
          

Inclusive 0.242 .416** .543** 1.000 
         

Useful For Learning .449** .474** .562** .469** 1.000 
        

Well Time Managed .376** .392** .320* 0.193 .469** 1.000 
       

Personal Ability .290* 0.092 0.117 0.086 0.196 .383** 1.000 
      

Team Ability to Work Together .302* 0.197 .290* 0.118 0.257 .349** .454** 1.000 
     

Team Ability to Work With Others .322* 0.243 .267* 0.223 .384** .404** .387** .753** 1.000 
    

Agency's Contribution Valued 0.009 0.043 0.203 .361* 0.240 0.053 -0.159 0.215 0.113 1.000 
   

Personal Contribution Valued 0.195 0.048 0.180 0.247 .393* 0.176 0.019 0.232 0.178 .696** 1.000 
  

Our Agency Was Taken Seriously 0.216 0.184 .430** .558** .408** 0.065 -0.097 0.172 0.060 .732** .608** 1.000 
 

Our Participation Was Enabled 0.171 0.101 0.198 .557** .365* 0.021 0.034 0.090 0.084 .324* .387* .597** 1.000 

Concerns Were Dealt With 0.122 -0.019 0.024 0.242 0.254 0.141 -0.180 0.170 0.183 .626** .454** .461** .470** 



Our Agency Was Integrated 0.186 0.224 0.219 .503** 0.314 0.080 -0.184 -0.076 0.025 .525** .353* .631** .593** 

Our Capabilities Were Utilised 0.315 0.211 0.265 .406* .395* 0.211 -0.181 0.001 0.093 .505** .402** .672** .585** 

**. Correlation is significant at the 0.01 level (2-tailed). 
           

*. Correlation is significant at the 0.05 level (2-tailed). 
           



 



 

Table 2: Correlations for Volunteer Respondents to Post-Exercise Questionnaire 

  Realistic Immersive Memorable Inclusive 

Useful 
For 

Learning 

Well 
Time 

Managed 
Personal 
Ability 

Team 
Ability to 

Work 
Together 

Team 
Ability to 

Work 
With 

Others 

Agency's 
Contribution 

Valued 

Personal 
Contribution 

Valued 

Our 
Agency 

Was 
Taken 

Seriously 

Our 
Participation 

Was 
Enabled 

Realistic 1.000 
            

Immersive 0.232 1.000 
           

Memorable 0.108 .577** 1.000 
          

Inclusive 0.148 .420** .507** 1.000 
         

Useful For Learning .463** .517** .596** .504** 1.000 
        

Well Time Managed 0.245 0.273 .330* 0.115 .560** 1.000 
       

Personal Ability 0.063 -0.042 0.075 -0.088 0.116 .346* 1.000 
      

Team Ability to Work Together 0.017 -0.054 0.238 0.046 0.180 0.216 .382* 1.000 
     

Team Ability to Work With Others 0.015 0.100 0.201 0.135 0.243 .356* 0.203 .723** 1.000 
    

Agency's Contribution Valued 0.009 0.043 0.203 .361* 0.240 0.053 -0.159 0.215 0.113 1.000 
   

Personal Contribution Valued 0.195 0.048 0.180 0.247 .393* 0.176 0.019 0.232 0.178 .696** 1.000 
  

Our Agency Was Taken Seriously 0.216 0.184 .430** .558** .408** 0.065 -0.097 0.172 0.060 .732** .608** 1.000 
 

Our Participation Was Enabled 0.171 0.101 0.198 .557** .365* 0.021 0.034 0.090 0.084 .324* .387* .597** 1.000 

Concerns Were Dealt With 0.122 -0.019 0.024 0.242 0.254 0.141 -0.180 0.170 0.183 .626** .454** .461** .470** 

Our Agency Was Integrated 0.186 0.224 0.219 .503** 0.314 0.080 -0.184 -0.076 0.025 .525** .353* .631** .593** 

Our Capabilities Were Utilised 0.315 0.211 0.265 .406* .395* 0.211 -0.181 0.001 0.093 .505** .402** .672** .585** 

**. Correlation is significant at the 0.01 level (2-tailed). 
           

*. Correlation is significant at the 0.05 level (2-tailed). 
           

 

 



 



Table 3: Correlations for Statutory Agency Respondents to Post-Exercise Questionnaire 

  Realistic Immersive Memorable Inclusive 

Useful 
For 

Learning 

Well 
Time 

Managed 
Personal 
Ability 

Team 
Ability 
to Work 
Together 

Team 
Ability to 

Work 
With 

Others 

Realistic 1.000 
        

Immersive .698** 1.000 
       

Memorable .475* .628** 1.000 
      

Inclusive 0.378 0.481 .658** 1.000 
     

Useful For Learning 0.351 .495* .485* 0.352 1.000 
    

Well Time Managed .606** .592* 0.334 0.362 0.379 1.000 
   

Personal Ability 0.343 0.362 0.111 0.320 0.127 0.387 1.000 
  

Team Ability to Work 
Together 

.536* .642** 0.320 0.208 0.277 .560* .492* 1.000 
 

Team Ability to Work With 
Others 

.501* .685** 0.305 0.237 0.478 .507* 0.460 .817** 1.000 

**. Correlation is significant at the 0.01 level (2-tailed). 
       

*. Correlation is significant at the 0.05 level (2-tailed). 
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Usefulness for Learning 

Based on the aims of the study, the first core analysis examined which 

factors influenced perceived usefulness for learning. From the main 

sample, a very large number of factors correlated significantly with this 

variable. These included: realism (rs(57)=.449, p<0.001); immersiveness 

(rs(57)=0.474, p<.001); memorability (rs(58)=.562, p<0.001); 

inclusiveness (rs(58)=.469, p<0.001); perception the event was well time 

managed (rs(57)=.469, p>0.001); capabilities being put to good use 

(rs(39)=.395, p>.013); provision made so organisation could engage 

(rs(39)=0.365, p=.022); organisation taken seriously by others 

(rs(39)=.408, p=0.010); and, personal contribution valued (rs(39)=.393, 

p=0.013). While all directionally positive, no individual correlation 

coefficient was especially high, indicating that the combination of these 

factors may have the greatest utility. 

Finally, usefulness for learning correlated positively with confidence in 

the team’s ability to work with others (rs(57)=.384, p=0.003), although 

there was no significant correlation with the other confidence factors (i.e., 

one’s own confidence and confidence in the team). This appears to 

indicate that particular value is gained from this type of training in terms 

of learning from the multi-agency context. 
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When comparing statutory and volunteer participants in relation to 

perceived usefulness for learning, statutory actors only returned significant 

correlations for immersiveness (rs(17)=.495, p=0.43) and memorability 

(rs(18)=.485, p=.041), while volunteers maintained significant correlations 

for a range of factors including being taken seriously by others 

(rs(39)=.408, p=0.010); personal contribution being valued (rs(39)=.393, 

p=.013); feeling that provision was made for their organisation to take part 

(rs(39)=.365, p=.022); and, feeling their capabilities were put to good use 

(rs(39)=.395, p=.013) among others. Integration and inclusion therefore 

seem to be key for volunteers. 

 

Impact of Realism and Immersiveness 

From the Tables above, it can be observed that the perceived realism of 

SIMEX19 correlated significantly with perceived usefulness for learning 

(rs(58)=.449, p<0.001); confidence in the individual’s own ability 

(rs(57)=.290, p=0.29); confidence in the individual’s own team 

(rs(58)=.302, p=0.22); and, confidence in the team’s ability to work with 

other agencies (rs(57)=.322, p=0.14). For volunteers, the only significant 

correlation for realism was in relation to usefulness for learning 

(rs(40)=.463, p=0.003). Realism retained significant, positive correlations 

in relation to several variables when examining only the statutory 

responders. Perception of realism was significantly correlated with: ability 



   

 

   

   

 

   

   

 

   

    Drivers and Barriers for Learning    
 

 

    

 

 

   

   

 

   

   

 

   

       
 

of team to work together (rs(17)=.536, p=0.26); ability of team to work 

with others (rs(17)=.501, p=0.04); immersiveness of the event 

(rs(17)=.698, p=0.002); memorability of the event (rs(18)=.475, p=0.46); 

and, perception that event was well time managed (rs(18)=.606, p=0.008). 

This appears to indicate that realism benefits the agencies differently, with 

it assisting in overall learning for volunteers, and enhancing teamworking 

and overall perceptions held by statutory actors. 

In the same vein, examining perceptions of immersiveness pointed to 

differences between actor types. Examination of the overall data indicates 

that it correlates significantly only with the other event experience metrics 

(e.g., realism and so on). This remains true when examining volunteers, 

however statutory actors indicated that immersion greatly enhanced their 

perceptions of effective teamwork within the team (intra-agency) and 

between teams (inter-agency). This indicates an overall trend that statutory 

actors especially gain more from immersive, realistic exercises. This 

appears to cement the experience more in such actor’s minds, enhancing 

confidence in themselves and in the interoperability with other agencies. 

While not significant, immersiveness was negatively correlated to 

volunteer respondents perception of both their own individual capability 

(rs(40)=-.042, p=.798) as well as that of their team (rs(40)=-.054, p=.740). 

This stood out as a counter-intuitive finding that may merit further study. 
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Multi-Agency Integration and Inclusion 

Respondents were asked specifically about their perception of how well 

their own and other organisations had been integrated into the event, as 

well as several questions relating to how well the participant and their 

particular organisation had been included in SIMEX19. This again 

appeared to demonstrate a difference between volunteers and statutory 

actors. For statutory organisations, the perception of inclusivity simply 

made the event more memorable, potentially indicating the value they 

took from being able to work alongside other agenices. For volunteers, 

however, inclusivity was more valuable. This could also point to the 

regularity of training and engagement, where statutory organisations get 

this exposure more regularly, while the few times volunteers are included 

in such events it is essential for them to play an active part of it. 

There was a particularly interesting set of findings wherein a set of 

negative correlations, relevant only to volunteers, indicated that greater 

integration reduced the respondent’s perception of their own personal 

ability. These were overall inclusivity (rs(40)=-.088, p=0.588); the 

perception of the contribution of their own agency being valued (rs(41)=-

.159, p=.320); feeling that their team’s capabilities were put to use 

(rs(41)=-0.181, p=.258); feeling their agency was integrated into the 

response (rs(41)=-.184, p=.248); concerns raised being dealt with 

(rs(40)=-.180, p=2.66); and, that the team was taken seriously; (rs(41)=-
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.0.97, p=.546). While not significant, this indicates a potentially 

unrecognised phenomenon whereby exposure to realistic scenarios 

increases individual doubt even as perceptions of others’ capabilities are 

enhanced. This possibly points towards a process whereby participants 

compare themselves, on an individual level, to others in a negative way 

that is exposed in more immersive environments. This may also point to a 

disparity in terms of expectations, where the briefings and pre-exercise 

learning does not match some of the realities experienced and the 

situations being exposed to. 

 

COMPARING MEANS BETWEEN GROUPS 

 

Gender Differences 

Gender was found to have had no statistical impact on any element of the 

questionnaire. 

Pre- and Post-Exercise Comparison 

T-tests and one-way ANOVAs were carried out to ascertain significant 

differences between pre- and post-exercise responses. This returned just 

one significant result, where individuals felt more confident in their 

personal ability to respond to a disaster after their participation in 

SIMEX19. 
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Table 4: Pre-Exercise and Post-Exercise Confidence 

      Mean SD Sig. 

Own ability to work on a mass 
disaster or emergency. 

Pre-Ex 6.51 1.995 
0.011* 

Post-Ex 7.34 1.778 

Ability of your team to work 
together effectively in a mass 

disaster or emergency. 

Pre-Ex 7.6 1.369 
0.698 

Post-Ex 7.7 1.935 

Ability of your team to 
coordinate and effectively work 
with other agencies in a disaster 

or emergency. 

Pre-Ex 7.3 1.496 
0.8 

Post-Ex 7.38 1.908 

 

 

Volunteer Responders Compared to Statutory Responders [Post-

Exercise] 

There were significant differences between voluntary and statutory 

responders for all three confidence ratings of own ability (t(20.817)=-

2.817, p=.010), organisations ability to worth together (t(18.817)=-2.352, 

p=0.030), and organisations ability to work with others (t(20.968)=-3.015, 

p=.007). In addition, volunteers found SIMEX19 more realistic than 

statutory responders to a statistically significant degree (t(23.325)= -3.238, 

p=0.04). 

 

Table 5: Statutory and Voluntary Responses 

  Organisation N Mean 
Std. 

Deviation Sig 

...your own ability to work on a Statutory 17 6.18 2.215 0.010* 
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mass disaster or emergency. Voluntary 44 7.80 1.357 

The ability of your team to work 
together effectively in a mass 
disaster or emergency. 

Statutory 17 6.53 2.741 0.300* 

Voluntary 44 8.16 1.293 

The ability of your team to 
coordinate and effectively work 
with other agencies in a disaster 
or emergency. 

Statutory 17 6.06 2.331 0.007* 

Voluntary 44 7.89 1.450 

Realistic Statutory 18 2.83 0.985 0.004* 

Voluntary 40 3.65 0.622 

Immersive Statutory 17 3.41 1.064 0.692 

Voluntary 40 3.53 0.716 

Memorable Statutory 18 3.94 0.938 0.473 

Voluntary 40 4.13 0.853 

Inclusive Statutory 18 3.33 0.970 0.248 

Voluntary 40 3.65 0.949 

Useful For Learning Statutory 18 4.00 1.029 0.116 

Voluntary 40 4.40 0.810 

Well Time Managed Statutory 18 3.00 1.237 0.213 

Voluntary 39 3.36 0.873 

 

 

 

Trends indicate that volunteers rated themselves lower in terms of overall 

confidence and were more likely to have perceived SIMEX19 positively. 

 

Qualitative Findings 

The survey included several open questions which invited respondents to 

provide detail about their experiences with and perceptions of SIMEX19. 
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As outlined above, these were thematically analysed (Braun and Clarke, 

2006) and indicated a range of notable findings relating to realism and 

learning. 

Quite mundane issues could bring responders out of the simulation and 

break immersion. Repeatedly cited were issues relating to role-players not 

having appropriate information for respondents to react to, which served 

to remind participants of the artificial nature of the scenario: 

 

“I spent a lot of time waiting around particularly when sent to pick up 

casualties who didn't arrive at the rendezvous for at least an hour after we 

did.”  

Participant 6. 

 

“Role players were on site, by the time we turned up they had been 

retasked, got bored.” 

Participant 39. 

 

“Casualties had amazing makeup but some of their knowledge of their 

conditions lacked, making diagnoses and treatment difficult.”  

Participant 52 
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“[Please give] More detailed brief of actors so they can give basic 

information on location, households etc.”  

Participant 48 

 

The absence of elements that would normally be present in a live incident, 

such as a staging area, were also cited. 

 

“Needs staging in an area that more closely mimics a disaster area.”  

Participant 10 

“…having no cluster system at day 11 is unrealistic”  

Participant 56 

 

Some realistic features of the exercise were seen as very valuable (e.g., the 

“general chaos” - Participant 18; the “long days in unfamiliar 

circumstances coping with the unknown” - Participant 53). However, at 

the same time, while it was acknowledged that “the amount of time sitting 

around” (Participant 4) and “waiting around” (Participant 52) was 

realistic, in the exercise setting this was actually met with frustration and a 

reduction in immersion as it was equated with time being wasted. 

Participants were very driven to be active and spend as much time 

practicing as possible, even if this was not technically realistic. 
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“More please, more players to coordinate more crew rotations so 

people don’t feel they missed out on a particular type of scenario”  

Participant 39 

 

“Our skills were not really used” 

Participant 4 

 

“More deployments” 

Participant 37 

 

“More illness, contamination, interpreting, negotiation with other 

units” 

Participant 54 

 

Failure to pass on information was seen as especially problematic- again, 

this is realistic, but it was felt that after a certain amount of time the 

exercise ought to be moved along so practice could resume. 

 

“Most tasking seemed to be late versus the prep on the scenario and 

often resulted in the scenario being reduced in order to free the role 

players up.”  

Participant 33 
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“The team effort was sometimes diverted by the need to deal with 

disruptive ‘refugees’.”  

Participant 55 

 

Furthermore, factors that might be expected to reduce immersion (e.g., 

visibility of exercise control staff), seemed to actually keep people 

engaged. This appears to relate to the perception that the event was being 

run smoothly and that organisations were being accommodated for, and 

also that feedback could be received and processed immediately. Any 

indications of poor planning or a lack of responsiveness from organisers 

was met with frustration. 

 

“Much more direct feedback by the directing staff immediately after 

the scenario. We had none out of the 3 scenarios we attended.”  

Participant 33 

 

“There seemed to be nobody in charge of the exercise in terms of a 

senior control person or body…” 

Participant 3 
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“Directing staff needed to be more visible so exercise flow could be 

maintained.”  

Participant 36 

 

In addition, responders asked for some less realistic things to be done 

(e.g., having representatives on committees that they would not sit on in a 

real operation). This appeared to be related to enabling all organisations to 

have some kind of input in the exercise, allowing them to experience other 

elements of the disaster response, as well as to confirm that having an 

oversight was a valued aspect of the exercise. 

Finally, respondents gave a range of suggestions that could enable time to 

be better used to enhance learning. A recurring suggestion was for the line 

between responder and role-player to be blurred as a gateway to learning 

(e.g., to have teams roleplay not as themselves, but as a fictional local 

equivalent). This appeared to be valued especially as it would a) enable 

organisations to deploy more frequently, and b) would allow responders to 

be given more information about the incident which they could then pass 

on to other responders as part of the exercise. This was captured by one 

participant who stated: 

 

“Being involved as role players on days 2 & 3 was excellent… for one 

time when faced with distressed injured people I felt the exercise became 
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very real.” 

Participant 11 

 

Discussion 

At the most basic level, participation in SIMEX19 appears to have been 

useful, in that it increased responder confidence in their own ability, the 

abilities of their team and, most crucially, their perception that their team 

could work alongside others, therefore appearing to enable participants to 

form the networked status promoted by Waugh and Streib (2006) and by 

Moynihan (2008). One of the apparent key values of FSX events - and one 

which it holds over other training options - is to enable practice in a 

context requiring interoperability, with the findings appearing to 

demonstrate that this element of exercises was indeed important and useful 

for participants. Findings indicate that the immersive, multi-agency setting 

enabled personal diagnostic reflection and development of confidence 

through testing of competence; opportunity to cooperate and be deployed 

with other team members, building familiarity and trust; and, cooperation 

and integration with other organisations, to gauge operations and assess 

common capabilities. These points seemingly confirm fundamental drivers 

behind why these types of full-scale exercises are important at an 

individual level. 
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A range of factors were identified that correlate with the perceived utility 

simulations have for learning, which can be utilised to ensure usefulness in 

future simulations is maintained and, ideally, enhanced. Realism, 

immersion, good organisation and time management of the event, and 

feelings of inclusion and integration all individually contributed positively 

towards perception and learning outcomes for participants. 

Further exploration of the data indicated additional findings that explain 

the dynamics by which these factors promote learning and participation. 

Firstly, it was found the immersiveness of the exercise in particular was 

positively correlated with how useful the event was perceived to be. The 

findings provided an indication of which elements can enhance or disrupt 

immersion for participants which can be used by event planners in future 

(see recommendations below), and which appears to find support for the 

relatively widespread sentiment in previous literature (e.g., Crego and 

Harris, 2002; Alison et al., 2013) that being drawn into an event is crucial 

for learning and engagement. Furthermore, the findings demonstrated a 

potentially interesting relationship between realism and immersion, 

indicating that the latter may be of even more value than the former - 

essentially, it seemed more valuable to immerse responders in activities 

rather than expose them to realistic but mundane characteristics of 

emergency response. It seems intuitive to suggest that enhanced realism 

would increase immersion, and this was often the case, however, there 
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were indications that quite realistic features of simulations - especially 

relating to downtime and to any indications that there was a lack of 

oversight or organisation - could rip participants out of their immersion 

and thus negatively impact learning. The causal mechanisms underlying 

this (i.e. whether the quality and nature of activities downtime varies 

between a live incident versus an FSX) requires additional examination. 

This must be balanced, however, with the equivalent finding that an 

absence of expected FSX features could similarly bring responders out the 

scenario. Overall, however, the findings indicate that participants are 

willing to ignore some contrivances if this results in them being able to 

participate more often and more fully. 

Secondly, integration and fully involving delegate organisations appears to 

be a crucial element for adding value to exercises. FSXs such as SIMEX 

are unique in being able to provide this. Engagement with other 

organisations was indicated to be crucial to perceived usefulness of 

learning, and therefore excluding any group or limiting opportunities to 

work together were detrimental. This supports the position of Moynihan 

(2008; 2009b) that interactive, collaborative simulation enables enhanced 

appreciation of one another’s systems. This conclusion is enhanced by the 

finding that confidence in working with other organisations specifically 

was the only significant correlated confidence rating in relation to 

learning, further demonstrating the importance of collaboration as a key 
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value. This is reflective of the main difference between training in 

isolation within an agency, and the main change that these exercises 

provide – i.e. doing what you train for, but together with others, in more 

complex and demanding environments. 

In addition, integration appeared to play a different role for volunteers 

than it did for statutory actors. For the statutory actors, simply working 

alongside others seemed to be beneficial by making the event stand out in 

the mind, however, for volunteers, additional processes were indicated. It 

seems particularly important that volunteers be taken seriously and treated 

as equals for them to feel integrated. There were also indications - 

although not significant - that exposure to working alongside others may 

result in volunteers actually losing confidence. This finding is not 

perceived as problematic, and indeed indicates the potential value of FSXs 

in uncovering areas where volunteers feel inadequate and highlights the 

importance of more routinely providing opportunities to work alongside 

other agencies - creating safe-learning environments allows individuals 

and organisations to gauge their competence and test their abilities, 

allowing the achievement of a networked status (Moynihan, 2008). This 

leads to the recommendation that key aspects of individual or group 

performance revealed by participation in FSXs must be identified, 

recorded and subject to future targeted training. In this way, simulation 

exercises can potentially be used to enhance internal training focus. 
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Finally, with regards to integration, inclusion in the exercise and an 

awareness of events were necessary for participants to feel invested and 

immersed in proceedings, which should be part of pre-exercise learning 

and preparedness briefings. 

The research indicates that volunteers and statutory actors experienced the 

simulation quite differently and that factors influenced their experience of 

the event in varying ways. From the data, it is not quite clear why this is, 

although some suggestions can be made. It is possible that volunteers have 

less exposure or experience with these types of exercises and real-life 

responses, making such experiences more novel and surprising for them. 

This would explain why for statutory actors, who experience such events 

more regularly, that the memorability of the exercise was so valued in 

order to make it stand out. Statutory actors may have found working with 

other organisations with different skillsets more memorable as while they 

practice and use technical skills routinely, working with others may still 

retain a novel element. 

 

Limitations 

The pre- and post-exercise samples did not capture the exact same set of 

participants, and despite efforts to pair the sample using reference codes, it 

was not possible to reliably match responses to the same individual. This 

meant that it was not possible to perform more rigorous tests (e.g., paired-
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samples tests). The reliability of between-group tests is also limited as the 

pre- and post-ex samples will include some, but not all, of the same 

individuals. An attempt was made to achieve sample matching by asking 

participants to create and cite a unique pin, but this was not completed by 

many participants. It is recommended that future research implements 

more reliable methods by which to track and match participants through 

the survey process. 

Responses may have been impacted by the time lapse between answering 

the survey and taking part in the event, especially for the post-exercise 

survey. It is not clear from the data how many respondents filled out the 

questionnaire immediately following the event, and how many took the 

survey home and responded later. It is possible that several phenomena 

may produce variance as a result (e.g., cooling off and reflection enabled 

by delay, and more accurate ability to recall short term information from a 

more immediate response). 

 

Future Research 

The findings indicate that comparing types of responder would be a useful 

avenue for investigating how participants understand training, simulations 

and what is meant by ‘learning’. The barriers to effective participation in 

events appear to vary between groups - in this study, between volunteers 

and statutory responders. It will be useful to continue examining such 
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differences in training and other contexts, as well as to potentially examine 

further distinctions (e.g., between different responder categories or 

between individual agencies). Conceptually, the interplay between realism 

and immersion is worthy of further exploration - at times, these appeared 

to be positively correlated to the point of interchangeability, while at other 

points, they were in opposition. 

 

Implications 

Focusing on practical implications, the results appear to affirm the overall 

value of FSXs as providing a unique opportunity to work alongside others. 

Organisers should ensure that steps are taken to increase immersion; even 

if this results in some elements of realism being compromised. For 

example, allowing organisations, that might not normally have such a 

presence, a representative or observer at higher level command meetings 

or circumventing some aspects of realism with the objective of 

maintaining immersion in the scenario. Ensuring organisations are 

included, integrated and kept informed throughout events is paramount for 

learning to be achieved, which indicates the importance of aligning 

incident/scenario narratives with the wider objectives of the event. It is 

also crucial that the event is seen to run smoothly and that concerns be 

acknowledged - in particular, ensuring exercise staff are visible and 

accessible is important, leading to the implication that it must be possible 
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to raise ‘out of exercise’ issues and ensure that these are logged. Event 

organisers, as well as participants, should be open to creative use of 

personnel to ensure maximum participation (e.g., deploying teams with a 

minor role-play element where they act as a fictionalised local resource 

that fulfils the same function as they normally would). Finally, 

mechanisms to provide feedback throughout the exercise to responders 

should be implemented to maximise perceived immediate value, with the 

use of non-participating observing SMEs to do this being beneficial. 

 

Conclusion 

The value of FSXs in the development process of individuals and 

organisations is reflected in its ability to create ongoing training and 

learning process required to prepare for emergency and disaster response 

scenarios. While it is essential that key skills and abilities are practiced 

regularly, coming together for multi-agency exercises provides unique 

settings in which to review interoperability procedures and consider intra-

agency competencies within inter-agency environments. As individual 

organisations deliver small-scale and localised training exercises, only the 

multi-agency approach of FSX provides the right settings to address wider 

and more complex operational training objectives. Against the challenges 

of reduced resourcing and investment in training, it is clear that teams and 

individuals benefit from these opportunities, allowing them to experience 



   

 

   

   

 

   

   

 

   

    Drivers and Barriers for Learning    
 

 

    

 

 

   

   

 

   

   

 

   

       
 

the complexities and dynamics of such settings, develop better awareness 

of their capabilities and identify areas for further development. So, it is 

essential for exercise planning teams to target their efforts and resources 

appropriately, maximising learning opportunities within these events. 
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