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Abstract

Purpose: Interoperability is a core goal of the UK Emergency Services. The goal of this
research was to survey the experiences of UK emergency responders who had undertaken
interoperability training to evaluate its effectiveness. Design: We used a mixed-methods
online survey methodology to evaluate training. Findings: Quantitively, we found
participants rated live exercises and in-person training as the most useful. E-learning was
the only training type that no participants rated as extremely useful, perceived as slightly
useful. Qualitatively, participants described five requirements for good interoperability
training, including: (i) representative and realistic; (ii) focused on sharing perspectives and
developing awareness of capabilities and challenges across teams; (iii) prioritised as a core
part of the day-job; (iv) face to face rather than remote; and (v) a platform for building
social relationships. Originality: Future interoperability training must be regular, interactive,

practical, and social, to improve multi-agency working.

Key words: Team training; interoperability; teamwork; extreme teams; emergency teams;

team building
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Introduction

A team is defined as “two or more individuals with specified roles interacting adaptively,
interdependently, and dynamically toward a common and valued goal” (Salas et al., 2005, p.
562). Teams enable individuals to combine their knowledge, skills, and expertise to achieve
outcomes that go beyond the capabilities of a single team member. According to Hackman
(1987) team inputs (e.g., personality) feed into team processes (e.g., communication), which
feed into team outputs (e.g., goal accomplishment). Team processes are of central
importance to understanding what makes an effective team. Research has found that team
processes are adaptable, and that each episode of teamwork can feed into future episodes
(Marks et al., 2001; Oldeweme et al., 2023). These episodes create “emergent states”,
which reflect the attitudes, beliefs, and feelings between team members (Salas et al., 2015).
For example, it has been found that cohesion, defined as the state of commitment or
attraction between team members, is important for predicting team performance, which
then feeds back in to informing future team cohesion, suggesting a reciprocal relationship
(Braun et al., 2020). Identifying what these team processes and emergent states are and,
importantly, how they interact to influence team performance is a key goal for team

researchers.

What is team training?

Team training refers to the activities that are undertaken to build team-level knowledge,
skills, and attitudes (Linhardt et al., 2024). Team training can encompass a range of topics,
including communication, coordination, goal setting, adaptivity, leadership and diversity
(e.g., Davis et al., 2021; Gorman et al., 2025). Yet, despite intense investment in team

training, it has been highlighted that training does reliably improve performance (Warner,
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2017). This has been linked to a lack of consideration of context when designing and
delivering training and the relevance training has to the day-to-day activities of team
members (Brown et al., 2020; Warner, 2017). For teams who operate in extreme
environments, such as emergency teams, contextual sensitivity of training becomes
particularly important as teams must be prepared to face unique challenges and pressures
(Power, 2018). Schmutz et al. (2023) developed a team extremeness framework, whereby
they conceptualise extreme teamwork as a continuous, multidimensional construct related
to environmental extremeness and task extremeness. For example, a hospital team working
within a hospital setting will have low environmental extremeness with high task
extremeness but place them into a warzone and extremeness becomes high along both
dimensions. The need for training to be contextualised to support teams operating within
the extremeness continuum is essential. For example, Landon et al. (2018) highlighted that
astronaut training must be designed to support small teams operating in isolation and close
confinement, preparing them for multi-year future Mars missions. If team training lacks
contextual sensitivity, it does not prepare team members to perform under the exceptional

conditions they will face.

How to design team training to support emergency teamwork?

The goal of this research is to evaluate the effectiveness of team training provided to the
UK Emergency Services. Emergency teams are extreme as they operate in environments
that are dynamic, high-stakes and fast paced, and engage in complex and specialist task
work (Power, 2018). Emergencies include major disasters, such as climate disasters and

terror attacks, alongside “routine” emergencies such as road traffic collisions.
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In 2012, the Joint Emergency Service Interoperability Programme (JESIP) was launched
with the goal to improve Emergency Services teamwork across the UK. JESIP training largely
focused on the taskwork of interoperability, educating responders on the JESIP principles
(e.g., need to co-locate), the METHANE acronym that is used to structure communications
around key messages (e.g., is it a Major incident? What is the Exact location?) and the Joint
Decision Model (JDM) - a shared decision model used to structure joint decision-making
(JESIP, 2023). Initial training involved over 10,000 commanders, 22,000 personnel and 24
validation exercises (Skills for Justice, 2014), involving a mixture of formats including
presentations, e-learning packages, and commander courses (HMIC, 2016). However,
despite a shared goal to promote greater teamwork, assurance evaluations have highlighted
variation in knowledge and understanding across emergency service groups and command

levels (Skills for Justice, 2014; HMIC, 2016).

After the initial two-year rollout of JESIP, government resourcing and budget was
significantly reduced (HMIC, 2016) to normalise interoperability, assuming interoperable
teamwork would now be common practice. However, this strategy is at odds with the
robust literature on teamwork training showing the need for ongoing assurance and
adaptation. Bisbey et al. (2019) identified five pillars to effective teamwork training. These
included: (i) ensuring a need for teamwork training; (ii) creating a positive teamwork
training climate; (iii) maximising accessibility, usability, and learnability; (iv) evaluating
training; and (v) creating a system to sustain training over time. The approach of JESIP
mapped well to the first two pillars as interoperability training was both needed and
desired, however the implementation of JESIP in practice has struggled with accessibility,
evaluation and sustainability (Power et al., 2025). Accessibility was limited because JESIP

training primarily targeted commanders in the Police, Fire, and Ambulance services,
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excluding other critical emergency team members (e.g., operational staff, environment
agency). Evaluation was hindered by the lack of a clear framework to define and measure
“good” interoperability. Sustainability suffered from a short-term investment approach,
with JESIP treated as “business as usual” after a two-year investment. Taken together, while
JESIP aligns with the initial pillars of effective teamwork training - being both necessary and
well-received - it falls short in addressing accessibility, evaluation, and long-term

sustainability.

The goal of this paper was to evaluate existing interoperability training delivered to
UK emergency responders. We adopted a mixed-methods survey design to gather objective
ratings of the perceived usefulness of different types of interoperability training, in addition
to rich qualitative insights via open-text boxes to evaluate perceptions. There were two
main goals: (i) to evaluate perceived usefulness of existing interoperability training; and (ii)

to generate best practice guidelines to help inform the design of future training.

Methodology

Participants

Participants were recruited online using professional social media and mailing lists,
between September and December 2023. We collected data online to ensure a broad
distribution of responses across the UK. 914 responses were recorded. 842 were excluded
for either being a bot (fraudulent) response (n = 767), incomplete (n = 74), or from a non-UK
responder (n = 1) (see Betts et al., 2024 for a discussion on the threat of bots in online
research). This resulted in a final sample of 72 participants for inclusion, from the
Ambulance Service (n=29), Fire and Rescue Service (n=21), Police Service (n=9), and other

Emergency Services including local authorities and emergency preparedness organisations
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(n=13). This sample was deemed sufficient due to the descriptive approach to quantitative
data analysis and as this size provided a robust sample for analysing qualitative data. 26
participants were in a non-command role and 46 participants worked across command
levels, including operational (n = 16), tactical (n = 20), and strategic (n= 10)?, whose
experiences of training varied. Length of service ranged from 1 to 42 years, with a mean
average of 17 years (SD = 9.71). 57 respondents were male, 14 were female, and one
participant did not disclose. Most participants were 45-54 years old (n = 28), followed by 35-

44 years (n = 26), 25-34 years (n = 9), 55-64 years (n = 7), and 18-24 years old (n = 2).

Data Collection

We took a mixed methods approach to data collection, including closed and open

guestions in the online survey. There were three sections:

Experiences of Multi-Agency Training

We asked participants about their experiences of multi-agency training via three
items: (i) when they had last taken part in multi-agency training; (ii) which training types (e-
learning, tabletop exercises, small-scale live multi-agency exercises, large-scale live multi-
agency exercises, workshops and in-person teaching) they had experienced (yes/no); and
(iii) to rate their usefulness for improving interoperability, from 1 (extremely useless) to 7

(extremely useful).

1 Note: operational commanders are located at the scene of an emergency and are responsible for
commanding the scene; tactical commanders are located at scene or remotely and are responsible for
coordinating tactics; and strategic commanders are usually located remotely and responsible for strategizing
the ongoing and future impact of an emergency.
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Experiences of JESIP

We asked participants about their experiences of JESIP training via three items,
including: (i) whether they were aware of JESIP (yes/no); (ii) how they would rate their
awareness of JESIP, from 1 (terrible) to 5 (excellent); and (iii) whether they had taken part in

any formal JESIP training (yes/no).

Qualitative reflections on multi-agency training

We asked participants four open-text questions to draw qualitative insights from
their experiences of interoperability team training. Participants were asked: (i) which
aspects of multi-agency training had they found to be most useful for improving
interoperability; (ii) which aspects of multi-agency training had they found to be least useful
for improving interoperability; (iii) how would they improve interoperability training; and

(iv) any final comments or reflections about interoperability training.

Data Analysis

Quantitative responses were analysed using R statistical software to calculate
descriptive statistics for each variable, including frequencies, proportions, averages, and
standard deviations. Qualitative data from the four open-text questions were combined for
each participant and thematically analysed, using an inductive, reflective thematic analysis
approach (Braun & Clarke, 2019) by a single member of the research team to identify initial
themes. Following the identification of initial themes, the research team met as a group to
reflect upon and refine themes into a codebook (see Byrne, 2022), and two coders coded
the data. This codebook style approach was suitable for our data as each participant was

provided the same open-text question and so we coded participants for their self-reported
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themes. Across the dataset, there was a disagreement rate of 12.27% between coders,

which were discussed and coded to consensus.

Results

Experiences of Multi-Agency Training

Participation in training

Out of 72 participants, 5 had not taken part in any multi-agency training. Of those
who had, most had done so within the last 3 months (58%), followed by within the last 6
months (15%); longer than 2 years ago (12%); within the last 12 months (7%); and within the

last 2 years (4%).

Types of training

Participants took part in a range of multi-agency training events in different formats.
E-learning was the most common (79%), followed by both large- (69%) and small-scale
(69%) live multi-agency training, tabletop exercises (67%), in-person teaching (60%) and

workshops (45%).

Usefulness of training.

Perceived usefulness of training was positive across training types, with a median of
6.5 (moderately useful to extremely useful). The three most popular types of training were
small-scale live exercises (Md= 7, SD=1.11), in-person teaching (Md=7, SD=1.26), and large-
scale live exercises (Md=7, SD=1.48), where over 50% of participants who had engaged with
this training found it extremely useful (Figure 1). Tabletops (Md=6, SD=1.27) and Workshops

(Md=6, SD=1.21) were next most favourable. E-learning was the only type of training that

Page 8 of 31
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was not perceived as extremely useful by any participants, with a median score of 5

(SD=1.58), suggesting it was perceived as slightly useful.

JESIP Awareness and Training

97% participants said that they were aware of JESIP. 83% said that they had taken
part in JESIP training. Participants rated their awareness of JESIP between average and good
(M =3.92; SD = .93). Most participants had completed JESIP training in the last three months
(32%), followed by in the last 6 months (23%), 12 months (20%), two years (17%) or over

two years ago (8%).

Qualitative findings

Qualitative data was thematically analysed to identify core requirements for multi-
agency training. We identified five main themes, reflecting the desire for multi-agency
training to be: (i) representative and realistic; (ii) focused on sharing perspectives and
developing awareness of capabilities and challenges across teams; (iii) prioritised as a core
part of the day-job; (iv) face to face rather than remote; and (v) a platform for building

social relationships.

Representative and realistic

76% of our sample described that effective interoperability team training needed to
be representative and realistic to ensure that the agencies involved in real-world
emergencies were also involved in training. Participants described that multi-agency training
often lacked multi-agency input during design: “the event being used to base the training on

was ‘solo agency’ focused (large fire for example) which has little impact to other agencies”
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(P57)?, reflecting frustration when attending training that was not designed with their
agency in mind: “I feel that the ambulance service rarely get the full potential out of training
exercises due to not having enough input into developing the exercise” (A34).
Representation was also lacking across command levels: “I think the focus needs to be more
on the ground level. Middle management and above are familiar with JESIP principles. But
ask the constable, paramedic or watch commander about JESIP and 80% won’t even have
heard of it” (F52). Realism was also an issue with training, as participants described a
tendency for training to focus on major incidents over routine interoperable emergencies:
“make it more regular and don't continually provide huge exercises. Little and often is
probably best rather than training against a once in lifetime type of incident.” (F70). Training
also lacked realism when trainers sought to maximise training benefit by involving too many
people: “more realistic training exercises. Less time to prepare, use of current people on
duty rather than having the luxury of additional staff who have been brought in just to

complete the exercise” (A38).

Positively, participants described training as effective when it was realistic: “Recently
undertook a live exercise which allowed all involved to test training under pressure in a
realistic environment” (A38). Participants recommended that all core Emergency Services be
involved in the planning stage of training to maximise realism: “Make sure all 3 services
have equal input into the training, and make sure all aims and objectives are met” (A36).
Participants recommended that multi-agency training should regularly include Category 2
responders (e.g., utility and transport companies) to support representation and realism:

“While the training is helpful from a blue light agency perspective, it seldom involves cat 2

2 Participants from the Police are coded P; from Fire as F; from Ambulance as A; and other agencies as O.

10



Page 11 of 31

oNOYTULT D WN =

International Journal of Emergency Services

RUNNING TITLE: Enhancing Interoperability Team Training

responders. It is these agencies who have skills and resources that are vital to successfully

concluding any major incident” (F48).

Sharing perspectives and developing awareness of capabilities and challenges across

teams.

65% of participants described how interacting with other services during multi-
agency training enabled them to build knowledge about inter-agency capabilities and the
role-specific challenges faced by different agencies. Training aided decision-making by
bringing together diverse viewpoints: “Multi-agency training brings different views to one
situation, when dealing with an incident having a broad knowledge of all responders helps
make clear and consistent decisions” (025). Participants learnt about the skills and
capabilities of multi-agency colleagues during training, which gave them confidence to work
together in the real-world: “I also found that gaining insight into other services’ capabilities
gave me a much more confident understanding of how best to use them practically” (A27).
Training built empathy and understanding about role-specific challenges: “I gained a greater
understanding of the other services ways of working and their priorities during the specific
type of major incident being exercised. | also gained an insight into the challenges they face
at that type of incident” (A34). Taken together, multi-agency training was perceived as
useful when it provided a safe space to develop shared awareness and understanding across

teams.

Multi-agency training should be prioritised as part of the day-job

64% of the sample described the need for multi-agency training to be a core part of
the day-job for emergency responders. Participants expressed that multi-agency training
should not be an optional add-on to their operational duties:

11
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| would like to see training, including multi-agency training, to be well established
and prioritised at my agency. It is essential staff have up to date training within their
role, and know their agency's role, in order to get the most out of multi-agency
training and indeed be effective in multi-agency practice in the real world.
Furthermore, | firmly believe this needs to permeate all levels of operational staff.

(A67)

Linked to our earlier theme on representation, participants described how the

opportunity to engage with multi-agency training was disproportionate and not prioritised

for staff groups who were operationally busy:

The key obstacles are around the service continually ‘running hot’. This often means
we don’t have the opportunity to properly reflect on events or training. Additionally,
it means that specialist responders are disproportionately exposed to joint training

but ‘business as usual’ staff rarely get the same level of opportunity.” (A56).

When asked how to improve interoperability training 33% recommended increasing

frequency. One participant highlighted “having more of the same [training] to be honest”
(P47), while another sought “to actually receive some” (F66) training. Participants described
how emergency response organisations should prioritise multi-agency training for all staff:
“it should be mandatory for all operational staff, not just commanders. Whilst these
exercises are undoubtedly expensive and logistically challenging, these barriers should not
be prohibitive” (A45), but that this required central buy-in and financing: “prioritise and

promote joint training sessions - requires significant buy in in terms of time and money”

The need for face-to-face training.

12
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40% of our sample described the need to have more face-to-face interaction during
training: “we need to move above and beyond just basic classroom training and actually
exercise/work better together” (F18). Face-to-face training was perceived as useful to build
understanding about applying JESIP principles: “Live exercises are the best form of training
for embedding JESIP” (059) and how to effectively communicate with team members:
“multi-agency training can help firefighters learn how to effectively communicate and
coordinate with personnel from other agencies during an emergency” (F22). Participants
acknowledged that whilst e-learning can be useful it cannot replicate in-person training: “E-
learning packages can be useful, as a pre-read prior to attending a face-to-face course, but
should not be a substitute for in person training” (059). Succinctly, one participant

responded: “more live training sessions, less PowerPoint” (P72).

A platform for building social relationships

33% of participants described how multi-agency training was most useful when there
was time to build new relationships and connections with other emergency team members:
“the chance to network with colleagues in ‘peacetime’ so that meeting during an incident is
not a shock” (023). Networking with others was deemed to be important for establishing
familiarity prior to attending an incident: “getting to know other commanders on a personal
level - so when it comes to an incident it is a case of 'How are you?', not 'Who are you?"”
(F64). Participants described the need to establish relationships at a local level so that they
are more likely to know each other when attending an incident: “more regular [training] and
try where possible to keep to localities. So, you're more likely training with people you may
see on incidents” (F55). It was noted that that relationship building could be developed

during coffee or lunch breaks, suggesting that building time into training for social

13
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interaction is key: “getting to know commanders by name, having shared experiences or

coffee” (A10).

Discussion

This study evaluated the perceived effectiveness of Emergency Services
interoperability training in the UK. The research is grounded in the understanding that
teams are crucial for achieving goals in complex task environments (Schmutz et al., 2023),
and that team training is essential for enhancing team performance through improved skills,
shared sense making and knowledge (Salas et al., 2007). This study employed a mixed-
methods approach to assess the perceived usefulness of current training offerings, yielding
several insights. Results showed that interactive and in-person training was perceived as the
most useful training type by emergency responders. E-learning was the only training type
that no participants rated as extremely useful, with the lowest median rating of slightly
useful. Qualitatively, we identified five themes that reflected the key requirements for
future interoperability training to be: (i) representative and realistic; (ii) focused on sharing
perspectives and developing awareness of capabilities and challenges across teams; (iii)
prioritised as a core part of the day-job for emergency responders; (iv) face to face rather

than remote; and (v) a platform for building social relationships.

The first part of our discussion will reflect on the perceived usefulness of different
training formats. Generally, participants perceived all training types to be useful, with
median scores ranging from extremely useful to somewhat useful. There was a strong
preference for interactive and in-person training, as evidenced in our qualitative themes for
“representative and realistic” and “face-to-face” training. In line with Bisbey et al.’s (2019)

recommendation that team training should be accessible, usable, and learnable; we

14
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recommend that future interoperability training involve social interaction between team
members using scenario-based exercises that enable team members to put teamwork into
practice. Further, we recommend that e-learning should be provided in addition to in-
person training, but not be the focal method of delivery. This blended approach can address
the need to provide training which is accessible and low-cost (Panigrahi et al., 2018) amid

financial and capacity constraints across the UK Emergency Services.

There is very little literature available to identify whether e-learning works for
training teams, especially those operating in extremes. It is unlikely that e-learning can
capture the extremeness of both the environment and task, which are core features of
emergency teams (Schmutz, et al., 2023). One loosely related study looked at the efficacy of
e-learning for training physicians and nurses on how to provide advanced civilian and
military trauma care (Sonesson et al., 2018). They found a limitation of e-learning was the
lack of real practice, which was essential for learning, and that a lack of interaction with
multidisciplinary colleagues meant trainees did not learn about roles and responsibilities
and the broader team structure, which is known to be important for multi-team

coordination in emergencies (Power, 2018; Power & Alison, 2017).

Sonneson et al. (2018) recommend that a blended approach to training, mixing e-
learning with more traditional classroom methods, is a useful pedagogic model. Blended
learning has been effective in various sectors. Ma and Lee (2021) found in higher education
that blended learning was scored by higher by students on attention, confidence and
satisfaction in comparison to purely online learning, and that it was scored higher on
satisfaction compared to face-to-face learning. Higher satisfaction rates were related to

perceptions that blended learning provided flexibility for accessing materials whilst

15
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maintaining opportunities to interact with peers. In the military, Retter et al. (2024)
identified similar advantages to blended learning — including flexible and tailored learning —
but also disadvantages related to reliance on technology. They recommended that a mixture
of in-person residential training alongside asynchronous online learning was most
appropriate, which reflects the structure of current training delivered by the US Army War
College (Martin, 2023). Taken together, we recommend a blended approach to support
interoperability training. This approach affords the benefits of e-learning, such as
accessibility and affordability, which are of practical importance to the emergency services,
whilst offering the important benefits of in-person interaction and building social bonds.
However, it is important that careful consideration be paid to balancing a blended learning

approach, ensuring that dual benefits are maximised.

Our qualitative data revealed a desire from participants for interoperability training
to build a shared sense of togetherness. Participants described good interoperability
training as training that supported the sharing of inter-team perspectives, building
awareness of capabilities and agency-specific challenges, alongside interpersonal
relationships. Research by Power et al. (2024; 2025) highlighted how interoperability is not
just about the structural network of the team (e.g., communication protocols) but that
social-psychological components, including social identities, trust, and goals, are essential
for interoperability. The importance of social-psychological connection is further supported
by West and Lyubovnikova (2012) in their distinction between real teams (psychologically
connected team members) and pseudo-teams (disconnected team members who share a
space). Davidson et al. (2022) found that shared identities in emergency teams were
important, emphasising how pre-existing relationships and a sense of “common fate” could

support interoperability. We recommend that social learning — linked to relationship

16
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building, camaraderie and connection - should be a core learning objective for
interoperability training. This could be achieved through having dedicated time for
responders to share lived experiences during training, developing a sense of "common fate"

and shared identity (Davidson et al., 2022).

A final finding from our research was the desire by participants to make
interoperability training part of the day job of emergency responding. This aligns with the
findings of Power et al. (2025) that systemic issues related to a lack of operational capacity
to engage in training have widened the principle-implementation gap for interoperability as
interoperability training is not prioritised. It is difficult to identify a precise number of times
that a team should be trained to fully embed interoperability. Bredin et al. (2022) evaluated
the frequency of trauma team training in Norwegian hospitals and found a significant
positive association between training frequency and team competence, with no evidence of
training fatigue. Landon et al. (2018) highlighted the need for regular training for astronaut
teams due to the potential time lag experienced between training and application in long
duration space missions. Thus, team training is insufficient if not provided with some level of
regularity. Currently, commanders must engage in JESIP training once every three years
(JESIP, 2023). However, to develop and maintain interoperability skills, the Emergency
Services must be mandated to engage in regular (at least yearly) joint training. Annual multi-

agency training has also been recommended in Australia (NSW Government, 2020).

Our research findings have international applicability to other emergency
management organisations. Like in the UK, countries such as the US and Australia operate a
decentralized, bottom-up approach to emergency management (Alteneiji et al., 2021),

necessitating the need for interoperability training. Although JESIP training has been

17
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conducted in Gibraltar (HM Government of Gibraltar, 2022), its use in other countries is
limited. Instead, counties have developed their own interoperability frameworks, including
the National Interagency Incident Management System in the US and the Australasian Inter-
Service Incident Management System in Australia and New Zealand (Holley & McArthur,
2022). Research to map and compare these different interoperability systems would be

useful to developing best practice guidelines.

Limitations

A limitation to our study is that the unequal sample size did not allow for cross-
service comparison on our measures. This was partly related to an issue with the online
survey format, which resulted in erroneous bot responses that were removed during
analyses after the survey had closed (see Betts et al., 2024). Although this was not an
original goal of the research, it might have been useful to explore comparisons across
sectors to build ideas for future research. Another limitation is that this study measured
participants perceptions of the usefulness of team training rather than its impact on team
performance. Future research could triangulate measure of team performance. For
example, the Kirkpatrick (2016) model, designed to evaluate training, could be used to
structure evaluations of training along measures of trainee satisfaction; acquired skills and
knowledge; application of skills and knowledge; and whether the intended outcomes of
training occur. By triangulating measures of team training along measures such as this, a
more robust understanding of team training at both individual, team-level and
organisational levels can be established. A final limitation of our research is that we are
aware our findings highlight an "ideal" model of interoperability training, but that there

often exists a gap between idealised principles and challenges related to implementation

18
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(Power et al., 2025), such as financial and capacity constraints in the public sector. Despite
this, we argue that it is important to outline best practice models to provide a clear
direction for the future, and that our findings can be used to lobby for greater investment in

emergency interoperability training.

Conclusion

Our research assessed the perceived usefulness of UK interoperability training and
proposed best practice solutions. We found that team training must be interactive and in-
person to support emergency interoperability. Whilst live exercises and in-person training
were perceived as most useful, e-learning was perceived to be the least useful, indicating a
preference for methods involving face-to-face interaction and scenario-based exercises. Our
gualitative findings highlighted that interoperability training that is perceived as useful must
be: (i) representative and realistic; (ii) focused on sharing perspectives and developing
awareness of capabilities and challenges across teams; (iii) prioritised as a core part of the
day-job; (iv) face-to-face; and (v) provide a platform for building social relationships. Thus,
interoperability training must be regular, interactive, and in-person, incorporating social
learning about team members as a learning objective. This will help build social-

psychologically connected teams, enhancing interoperability.
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Reviewer 1

This is a well written paper and has really
important findings regarding the training of
teams within the emergency services. | think
there are a few areas where there might be
areas for improvement ahead of publication.

Thank You

Firstly, on initial reading of the paper, the first
few paragraphs had more “dated” literature,
and it might be worthwhile exploring whether
there is any more up-to-date literature,
specifically around the definitions would be
helpful, and just to re-assure the readers.

We have included more recent literature and
in cases where citations are dated (but are
key references), these have been retained.
These changes are shown on Page 2 and 3.
The new references include: Braun et al.,
2020; Oldeweme et al., 2023; Davis et al.,
2021; Gorman et al., 2025).

It could also be useful to discuss broader
discussions within the literature around the
shift to online learning through the pandemic
within other sectors, such as higher
education, as your findings show support for
more classroom or practical learning, against
online training. This would make the paper
useful not just for emergency service, but
perhaps for other sectors too.

Thank you for your comment. We have now
added a discussion on the use of e-learning
and blended learning within higher education
(Ma and Lee, 2021) and the military
(Sonneson et al., 2018) (p15-16).

| think a limitations section where you
discuss the limitations of the methodology
more thoroughly would be a useful addition

Thank you for your comment. A limitations
section has now been included (p18-19).

Finally, I think you have strong implications
to practice and further research, and it would
be useful to make these a bit stronger, the
conclusion section is great, but replicating
this in the discussion section would be
useful. Thank you for this paper, and | look
forward to reading it when it is published.

Thank you for your comment and positive
feedback. We have added to the discussion:
recommendations for team training,
international implications, and acknowledge
the balance between what is perceived as
“‘ideal” training versus what is practical and
achievable within the UK Emergency
Services.

1.0riginality: The study focuses on a
specific area within emergency services
training: interoperability training for UK
Emergency Services. It addresses a gap in
the literature by directly evaluating the
effectiveness of existing interoperability team
training and generating best practice
guidelines.

The study provides empirical evidence
supporting the effectiveness of certain
training methods over others. Specifically, it
highlights the preference of emergency
responders for interactive and in-person
training formats, such as small and large-
scale exercises, over e-learning. This finding
contributes to our understanding of effective
training design in this context.

Thank You

2. Relationship to Literature: The paper
demonstrates an adequate understanding of
the relevant literature in the field and cites an

Thank you for your comment. We have
included more recent literature (see above).
We have chosen to retain some of the more
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appropriate range of literature sources. The
authors draw upon several key areas of
research to contextualise their findings and
recommendations, including Teamwork and
Team Training, Extreme Teams,
Interoperability in Emergency Services,
different training methods, etc. However, it
would be useful for the authors to include
some more up-to-date references in the
paper; for example, the first few paragraphs
cite research from the early 1990’s and
2000’s, are there not more recent definitions
of “teams” or any updates to this?

dated literature (e.g., Salas et al., 2005;
Hackman, 1987) as these are seminal
articles in the teamwork literature and
regularly cited in teamwork papers.

3. Methodology: The paper's argument is
built on a robust foundation of theory and
concepts, evident in the authors' thorough
exploration of teamwork, extreme teams,
interoperability, and relevant training
methodologies. The research design
effectively employs a mixed-methods
approach to generate valuable insights, and
the reporting of findings from both methods
is suitably intertwined to provide
contributions from both the statistics and
qualitative findings.

Thank You

4. Results: The paper clearly presents the
findings and these are analysed
appropriately. Both quant and qual findings
are presented together, providing a deeper
understanding of the findings. A chart has
been provided to distil some of the
quantitative findings; the only suggestion
would be to add % breakdowns for the
information so it is clearer. The conclusions
of the paper directly address the research
questions and flow logically from the
presented results, with the authors
synthesising the quant and qual findings to
argue for the importance of interactive, in-
person training that fosters social learning
and team cohesion. They draw upon the
identified themes to offer specific
recommendations for training design and
implementation.

Thank you for your suggestion. Percentage
breakdowns have now been added to the
chart.

5. Practicality and/or Research
implications: The paper has practical
implications for training design and
implementation within the UK Emergency
Services, as well as directions for future
research. These implications are consistent
with the findings and conclusions derived
from both quantitative and qualitative data.

Thank You. We have further strengthened
these comments in the discussion as
described above.
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6. Quality of Communication: The authors
strike a good balance between using
specialised terminology and providing clear
explanations, making the research
accessible to readers with varying levels of
expertise in this area. The paper is well
written.

Thank You

Reviewer 2

Thank you for the opportunity to review your
paper exploring emergency responders
perceptions of interoperability training. | think
the paper will offer a valuable contribution to
the literature. Please see sections above for
recommendations for improvements to the
paper.

Thank You

1. Originality: This paper provides a
valuable contribution to the team training
literature, with a particular focus on extreme
teams and provides useful information both
for practitioners, and for academics to guide
future research.

Thank You

2a. Relationship to Literature: The paper
provides a useful background into the team
training literature. Why does being trained to
alter coordination and reduce communication
improve team performance? — it would be
useful for this point to be expanded.

Thank you for your comment. We have
edited this section in reference to reviewer
1’s request to update the literature and now
refer to a range of different training formats
(see Davis et al., 2021; Gorman et al., 2025;
Braun et al., 2020).

2b. Relationship to Literature: The paper
would benefit from providing more context
into the background of emergency service
teams — at the moment it assumes a lot of
background knowledge from the reader, for
example, what is METHANE? What does
current training emergency services are
offered look like? What are the current
drawbacks of it? Do different emergency
services receive different training or do they
receive the same training? Is different
training offered to different emergency
service command levels? This would give a
more thorough background for people who
are not familiar with interoperability literature.

Thank you for your comment. We have
provided more context about JESIP and in
the introduction and methodology including
explanation of METHANE and the JDM (p4).
Explanations of different command levels are
explained in a footnote in the participants
section of the methodology (p6).

3a. Methodology: Data collection methods
seem appropriate for the research objective.
It would be useful to provide a background
into what you mean by command role, and
the different command levels (operational,
tactical, and strategic) — would whether
participants are in a command role, and at
different levels impact the type of training

Thank you for your comment. The different
command levels, and the training that they
receive, has been explained in the
methodology and introduction sections in line
with your previous comment.
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they might receive?

3b. Methodology: What was the geographic
range of participants? Were they spread
across the UK or clustered in a specific
area?

Thank you for your comment. We did not
measure the geographic spread of
participants across the UK but collected data
online to broaden reach. We have added a
line to the participants section to clarify (p5).

4a. Results: Results are presented
coherently and the qualitative findings are
useful. The use of descriptive statistics
seems appropriate given the sample size.

Thank You.

4b. Results: There is discrepancy in sample
size between the three emergency services,
but it might be interesting for the reader to
provide descriptive stats comparisons
between the services to get an
understanding of whether any between-
service differences are present.

Considering the small sample size when
participants are grouped into their
profession, we do not consider that any
analyses would provide meaningful and
reliable results. We have noted this in the
limitations section (p18) and suggest that
future research investigates perceptions of
team training across different services.

4c. Results: The presentation of the
qualitative results would benefit from being
reviewed to ensure consistency.

Thank you for your comment. We have
proofread the qualitative results and have
ensured that it follows APA formatting.

4d. Results: Could you provide which
service the participant was from alongside
the quotes in the qual section?

We have now indicated which service the
participant was from for the qualitative
responses using a footnote on p10.

5A. Practicality and/or Research
implications: The recommendations
should be reviewed to ensure they are
compatible with each other e.g., you
recommend that future interoperability
training must involve interaction between
team members during training, involving
scenario-based exercises that enable team
members to put teamwork into practice but
also recommend a blended online and in
person approach — do you expect the e
learning to be scenario based exercises too
that facilitate teamwork?

Thank you for your comment. We discuss
that e-learning should be provided in-addition
to in-person training due to its benefit of
being accessible and overcoming cost issues
(e.g., Panigrahi et al., 2018 — p15). This is
further expanded by our addition of the
literature on blended learning as suggested
by reviewer 1 (p15-16).

5B, Practicality and/or Research
implications: The discussion would benefit
from some consideration around the
practicalities of different types of training
e.g., the accessibility of online training
versus in person. Is online training better
than no training, if in-person training isn’t
feasible to do costs/logistics/staffing etc. Do
any of your results point to this at all?

Thank you for your comment. In the
limitations section of the discussion (p18),
we have discussed that whilst we have
identified the perceived “ideal” training type,
this must be balanced with what is practical
or achievable within the context of the
Emergency Services being public sector
organisations which face financial and
capacity constraints.
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5c, Practicality and/or Research
implications Please provide a reflection on
some of the strengths and weaknesses of
the paper.

Thank you for your comment. A limitations
section has now been included (see Page
18).

5d, Practicality and/or Research
implications Is there any international
applicability?

Thank you for this suggestion. We have now
included a section on international
applicability on p17-18. We discuss that the
decentralised, bottom-up approach to
emergency management in the UK is like
that of countries such as the US and
Australia. We have recommended that
research to map and compare these different
interoperability systems would be useful for
developing best practice guidelines.

5e, Practicality and/or Research
implications The conclusion of “good
interoperability training” feels a bit weak —
your study explored perceptions of training
so changing this to reflect that would be
useful e.g., “interoperability training that is
perceived as most useful/valuable etc.”

Thank you for your comment. We have now
updated our conclusion to reflect that we
explored perceptions of training (p19).

5F, Practicality and/or Research
implications I'm not sure if you can claim
what is and isn’t effective interoperability
training as you didn’t test this — you explored
people’s perceptions of interoperability
training.

In the limitations section, we have discussed
that we measured perceptions of training
usefulness, rather than objective outcomes
of efficacy. We have also included
recommendations on how future research
might further triangulate measures to assess
other variables using the Kirkpatrick (2016)
model (p18).

6. Quality of Communication: The paper
is well written and easy to read. The
arguments are well-structured and presented
clearly. The paper would benefit from an
overall review to check for typos and
grammatical errors e.g., Page 2: “exploring
team processed”.

We have fully proofread the manuscript as a
team to identify and correct any typos or
grammatical errors.




