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Abstract

The fusion of knowledge from multi-disciplinary Subject Matter Experts
(SMEs) is essential in High Performance Management Teams (HPMTs) in
sport. HPMTs strive for performance optimization and complex problem
solutions. In pursuit of this ambition, HPMTs face the challenge of
successfully integrating discipline knowledge from multiple SMEs (e.g., sport
scientists, nutritionists, medical staff and coaches) into one congruent
performance vision. This paper introduces a novel framework for integrating
diverse cognitive skillsets within HPMTs. It explains how Shared Mental
Models (SMM) serve as a mechanism to combine knowledge from cognitively
diverse SMEs working in HPMTs, ultimately enhancing team performance.
The following work is expected to help both professionals and researchers
understand the challenges of cognitive diversity in HPMTs and encourage
conversations in the community about how specialists from different fields
work together in HPMTS in elite sports.

Introduction

Given the complexity of working in elite sport, characterised by rigorous
performance standards, professional structures, and the relentless pursuit of
excellence, this paper offers a unique contribution to understanding the challenges
faced by subject matter experts (SMEs) within High-Performance Management
Teams (HPMTs) operating in this demanding environment.

The paper provides an applied perspective which outlines the most critical
factors which are of value when integrating inter-disciplinary experts (different
cognitive skill sets) within sport HPMTs. The integration of experts from diverse
disciplines into a unified performance vision or shared mental model (SMM;
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Ashford et al., 2023; Richards et al., 2012) significantly influences performance
success across complex domains. The uniqueness of this current work means that it
captures the distinct challenges of bringing multiple SMEs (i.e., technical coaches,
sports medicine, sport science, performance managers, psychologists etc.) together,
to co-create and operationalize one shared performance vision (known as an alpha
vision; Richards et al., 2009). The framework presented within the paper outlines the
early stages of research on HPMTs in top-level sports, where cognitively divergent
experts can be aligned for a united convergent vision, utilizing SMMs which
operationalize a shared understanding of the context (Richards et al., 2012). It
explores how teams can effectively bring together experts from different disciplines,
each with their own unique skills and knowledge, to co-ordinate and deliver one
performance vision. Integrating discipline diversity allows for cognitive diversity, or
differences in the ways that team members think about important tasks (Klein, 2023)
to be maximized. The fusion of multiple SMEs divergent thinking into congruent
team thinking aids problem solving and ultimately optimizes the performance of the
team or athlete as creative and effective solutions are collectively found (Aggarwal
et al., 2019; Richards ef al., 2009). This article contributes to a deeper understanding
of the essential roles specialists play in fostering success and innovation within
HPMTs and how they can; 1) integrate subject expertise to effectively collaborate;
and 2) co-create and develop a congruent vision (SMM) facilitating the creation of
innovative solutions, which address complex performance problems.

HPMTs are now, more than ever, required to manage complexity in multifaceted
performance challenges. Recent research has suggested that, as the modern world
has become more volatile, uncertain, complex and ambiguous, the organizational
problems we face can be too difficult for one person alone to solve successfully
(Taskan et al., 2022). Instead, the effective HPMT will be enhanced by cognitive
agility and more effective decision making, to solve complex problems through the
integration of knowledge and expertise from several SMEs (Lawrence, 2013). This
integration of knowledge will logically require individuals to function effectively
within a ‘discipline-diverse’ (Richards et al., 2009; Richards et al., 2016) team. In
this context the term ‘discipline-diversity’ refers to the integration of knowledge and
experience from SMEs.

Drawing on over six decades of combined experience working in Olympic,
Paralympic and professional sport, tested at global events such as World Cups,
European Championships and other high-performance professional sport
environments and combined with empirical research, the authors provide a unique
insight into the complexity of leading and working in cognitively diverse HPMTs
within elite sport. The approach taken for this paper, although not a focus for this
publication due to its conceptual nature, is a combination of integrating a dynamic
capture of reflective journals, field notes and published empirical work fused into
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one innovative hybrid (academic and professional) design. By combining these
insights with published research from the authors, the paper creates a comprehensive
understanding of the topic. We present a conceptual illustration (see figure 1),
illustrating how ‘discipline-diversity’ is operationalized within elite sport HPMTs.
In doing so this paper makes a unique and valuable contribution to research, through
the dual lens of researchers and practitioners, integrating decades of applied
experience.

Defining diversity within the HPMT context

While diversity is well-researched within the literature, the definition of
diversity is broad. The current literature describes many different types of diversity,
generally categorized into two main areas. The first considers inherent,
demographic, observable, measurable or visible elements, whilst the second
considers acquired, non-observable, perceived or less visible characteristics
(Milliken and Martins, 1996). According to Milliken and Martins (1996),
demographic or observable differences include factors such as gender, age, race,
ethnicity, distance from colleagues and discipline or area of expertise. They expand
on this to suggest that these visible differences are more likely to evoke reactions
based on bias or prejudice. Each area can have positive or negative effects on
teamwork. For example, in their study into drivers of networked innovation,
Lungeanu and Contractor (2015) researched the impact of two different dimensions
of diversity, distance and discipline, on collaboration. Their findings suggest that
innovative solutions need diverse ideas, highlighting the importance of team
diversity. However, such collaboration is enhanced by trust and communication,
which can be more difficult with people from diverse backgrounds.

The second categorization focuses on cognitive diversity including
characteristics such as education, knowledge, personality, values, skills, functional
background and tenure (Milliken and Martins, 1996). Sauer et al. (2006) identify
two types of cognitive diversity: system understanding (the depth of understanding
team members received during training) and team specialization. Both are pertinent
to this paper in context of SMM in HPMTs. For the beneficial effects of cognitive
diversity to be observed it is important that SMEs have the same understanding of
the performance systems they function within (Sauer et al., 2006). This includes the
roles of all SMEs, the performance objectives (alpha vision) and the mechanisms
through which interactions occur. Complementing this is the integration of discipline
expertise through SMEs, where specialist teams can function effectively but can be
harmonized with other SME teams, all being shaped by one performance vision as
outlined in figure 1. In other words, SMEs have an understanding as to how the task,
context and skills of people integrate within the HPMT which is bespoke to their
own setting. Such concepts in sport are supported by the early work of Richards et
al. (2016) and Richards et al. (2022) which illustrated SMMs as a concept that
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integrates individual roles, awareness of team members and tasks, all within a
specific elite sporting context.

Research describes many advantages of diversity in organizational settings.
Page (2014) suggests that diversity can improve problem-solving abilities in
complex, changing or creative environments where differing points of view help to
create recombinant ideas, with each new idea producing ‘super-additivity’ (p.86).
However, Lungeanu and Contractor (2015) suggest that scientific collaboration
benefits from both diversity and homophily: diversity in knowledge leads to the
recombinant ideas necessary for innovation, but some degree of homophily (in terms
of prior collaboration), helps to reduce uncertainty and encourage knowledge
sharing. This research highlights the ‘Goldilocks effect’ (Balas-Timar and Lile,
2015), which suggests there's an optimal level of diversity for a team’s success. Like
the fairy tale character seeking the ‘just right” option, teams need to strike a balance,
not too much diversity, not too little, but just the right amount to excel in their tasks.
However, it is important to note that the research mentioned above is not alone in
highlighting the benefits and drawbacks of diversity. These findings vary across
different contexts, indicating that the ideal balance may shift depending on the
specific situation or environment. As Milliken and Martins (1996) state in their meta-
analysis of the effects of different types of diversity within organizations,
heterogeneity provides both opportunities and challenges. With more culturally
diverse populations and the growing use of teamwork across sport and business, it is
important to understand how performance can benefit from the positive impact of
diversity on organizational effectiveness and team member satisfaction.

Defining the HPMT

Exploring contemporary HPMTs, we suggest the traditional approach of
performance specialists (general managers, coaches, sport scientists, etc.), working
on elements of performance from a mono-perspective, is not conducive to current
high-performance sport. By mono-perspective, we infer that a specialist will work
independently (or more simply within silos), with their discipline knowledge being
applied singularly to the performance context. We propose that the development of
a HPMT is a more complex process and that while specialist knowledge may be
provided by SMEs, it is exchanged and made useable within context by the HPMTs
(Simon and Richards, 2022). In our experience, success in high-performance sports
relies on a combination of experts: specialists in specific areas such as
biomechanists, hybrid experts with multiple skills such as strength and conditioning
coaches who also hold coaching awards for their specific sport, and Subject Matter
Expert Teams (SMETs). For example, a SMET might include medical specialists,
doctors, physiotherapists, and sport therapists. These experts work cohesively,
leveraging their diverse expertise to create a unified high-performance ecosystem.
This collaborative approach harnesses individual expertise and integrates diverse
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disciplines to innovate, exchange knowledge, and push performance boundaries
(Simon and Richards, 2022). Critically then, within HPMTs, diversity can, in some
cases, provide the basis for competitive advantage for organizations. However, in
order to leverage these differences, it is also important to create a culture of
inclusivity so that these different perspectives have space to surface.

HPMTs operate within a complex and dynamic performance ecosystem that is
inherently unpredictable (Richards, 2024b). These sociotechnical systems, which
involve interactions between people and technology, can give rise to significant
challenges and difficulties (Richards and Collins, 2022). We present the argument
that SMETs, bringing a diverse cognitive skill set which is divergent, can be aligned
in a convergent way through the SMMs which unify the diverse skill set of SMEs.
We therefore see cognitive diversity in HMPTs as bringing an advantage to the high-
performance setting, where SMEs bring diverse thinking to a performance problem
and merge multiple discipline expertise, to create innovative solutions which inform
and advance the performance context.

Page (2014) suggests that an additional benefit of diversity, teams can also be
more resilient. Alluding to the Law of Requisite Variety (Ashby, 1958), which states
that the variety within a system must be at least as great as the environmental variety
against which it is attempting to regulate itself. Page (2014) highlights that groups
with a diverse set of skills are more likely to withstand external disturbances. In other
words, a variety and abundance of skills offer increased responsiveness and, we
would argue, potentially elevate resilience to a higher level. The recent shifts towards
hybrid work environments (home and office) due to the pandemic introduce a new
dimension to the examination of diversity within high-performing teams.

In developing sufficient techniques to capitalize on the benefits described above
Aggarwal et al., (2019) suggest that heterogeneity (in particular cognitive diversity),
can improve some team’s collective intelligence, and thus their ability to work
together across a range of tasks. However, as stated previously, it is important to
create a team with just the right amount of cognitive diversity, as too much may
result in the benefits being lost due to the high costs of inefficient communication.
In simpler terms, while cognitive diversity enhances collective intelligence, too
much of a good thing can lead to a lack of consensus in sharing a perspective and
finding an agreed solution, resulting in a high cognitive workload owing to co-
ordination costs across the team.

Characteristics of the High-Performance Management Team

To clarify the diversity within HPMTs and provide context for this paper, it is
useful to first examine their defining attributes. When operating within the landscape
described above, HPMTs have evolved to encompass a range of experts, serving a
variety of functions driven by the performance demands and needs of the sport. They
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are characterized by clarity of purpose and mission, the goal being to deliver results,
(e.g., Olympic medals). These interdisciplinary teams often operate within
specialized facilities and training centres that support the athletes to meet the sports
performance demand and deliver planned outcomes. Through this diversity of skills,
experience and outlook within the HPMTs, debate and challenge to improve
performance are encouraged, while promoting innovation and collaboration (Collins,
et al., 2018). However, diversity within this setting is not without risk. Skilled
leadership that allows diversity of thought and challenge to flourish is often vital to
achieving success. It is understood by the authors that the list of characteristics is not
exhaustive, and that teams will develop idiosyncratic characteristics driven by their
need and function. We argue that understanding the nature and landscape as well as
key characteristics of HPMTs is important. The process of defining their task,
gaining alignment and collaboration must also be considered when building a shared
vision of performance.

Contextualising and defining shared mental models (SMMs)

Addressing the complexity of cognitive diversity in HPMTs, the authors employ
and utilize the Naturalistic Decision Making (NDM) paradigm. We propose this
theoretical stance for several reasons. First, NDM focuses on decisions which are
performed in complex and often unpredictable conditions, in pressurized situations
and with extreme time constraints (Klein, 2008). Secondly, NDM researchers seek
to investigate how experts perform tasks in dynamic real-world contexts which have
ill-structured problems, shifting and changing objectives, time constraint and include
multiple players and are influenced by organizational goals (Richards et al., 2016).
Such philosophical underpinnings are strongly positioned to help us understand
HPMTs in sport, as the theoretical characteristics of NDM match those of
performance sport. Finally, the complexity of such fluid environments in which
HPMTs function, demands the dynamic interaction of multiple concepts.
Investigating these concepts in isolation from each other over inflates their
importance (Williams, 2009), and we would argue prevents the connectivity of
concepts (performance parameters, goals and philosophy, roles of individuals and
sub-teams etc., see Richards et al., 2016) which exist in such environments, and
which need to be shared by all team members. Such complexity can be examined
and understood through the theory of SMMs, which is a theoretical approach
positioned within the paradigm of NDM. Research has shown that a collective
understanding of SMMs enables individuals to execute specific roles in a
coordinated manner to achieve the same perceived outcome, thereby enhancing the
performance of the team (Richards et al., 2009; 2015; 2016; 2022). Drawing on
NDM, and specifically SMMs, provides a theoretical framework to understand
cognitive diversity in HPMTs.
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Within high-performance sporting situations, a SMM of performance (Richards
et al., 2012) is vital to develop an agreed collective mindset (shared vision) to a
performance strategy, tactical or athlete focus (Richards et al., 2012; Simon and
Richards, 2022). Through a defined SMM, collaboration of the HPMT is improved
and support is also provided to teams in decision-making and coordination of
activities (Stout ef al., 1999). More simply, to succeed a shared understanding of the
performance task is essential (Standifer and Bluedorn, 2003). This shared
understanding of the performance problem or SMM, allows teams to better explain
phenomena, innovate, draw inferences and identify relationships between concepts
(Cannon-Bowers et al., 1998; Standifer and Bluedorn, 2003). Accordingly, a shared
understanding allows alignment of effort and each team member to contribute expert
knowledge, derived from their technical experiences, in converging to an agreed area
of the performance problem. Through this alignment, the technical elements of a
SMM (the what), are augmented by the psycho-social elements (the how), as each
team member integrates expertise to collaborate and socially construct a SMM
(Richards et al., 2016; Standifer and Bluedorn, 2003). Consequently, performance
may be considered through the lens of the distinct members of the HPMT, yet clearly
understood by all, developing a shared situational assessment (Endsley, 1995). In
other words, a situational assessment of the performance can be explained as
‘knowing what is going on around you’ (Flin et. al., 2008:17).

Once a situational assessment of the SMM is created, the team can agree (or
disagree), on a convergent direction in developing a context and task specific
solution aligned to the SMM. In considering the factors discussed above, we aim to
add to the existing body of knowledge in operationalising the SMM within HPMTs
by highlighting how a varied range of cognitive diversity and discipline specific
expertise can be aligned through an awareness of multiple key concepts. Such an
awareness will facilitate a more diverse shared performance understanding, which
will translate into enhanced athlete and team performance. How this shared
understanding is integrated into HPMTs will be discussed next, particularly in the
context of integrating cognitive diversity.

Integrating cognitive diversity into HPMTs

In pursuit of performance, elite management teams working in sport have grown
in size and scope with multiple heads of departments and professions working to
deliver results. Therefore, modern HPMTs face the challenge of successfully
integrating multiple SMEs into interdisciplinary and multidisciplinary high-
performance management teams, in search of maximizing performance. However,
while a team member may be an expert in their field, there is a requirement that such
expertise is harmonized with multiple other experts and integrated into one combined
mode of delivery. Accordingly, knowledge from multiple SMEs must be integrated
into the structure and functioning of high-performance management teams in support
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of a defined performance vision or SMM (Simon and Richards, 2022). Performance
is, therefore, more interdisciplinary (and we would argue multi-disciplinary, and
even transdisciplinary), than in recent years, with specialists working and sharing
knowledge in a collaborative environment (Alfano and Collins; 2023; Burns and
Collins, 2023; Ekstrand et al., 2018; Gabbett, 2017).

Accordingly, challenging and defining new performance boundaries demands
that performance is analysed and developed through multiple lenses simultaneously.
Such a process requires SMEs to explore performance where discipline areas
intersect and converge. In doing so, the existing boundaries of performance may be
redefined, as we continue to innovate in the pursuit of excellence. We believe as
experienced practitioners and researchers that this ‘deep dive’ at the intersection of
performance disciplines is essential for performance success. For example, strength
and conditioning staff are no longer only charged with getting the athletes ‘fit’, they
now relate the team's conditioning approach to tactical playing philosophy and the
cognitive demands of the sport (Tee et al., 2018). In addition, such complex
integration of knowledge is executed at an individual level to match the athlete’s
specialism, relevant to playing positions, which is further contextualized within a
team context. Therefore, how this complex integration of knowledge is integrated
and developed within the HPMT is a key focus.

Developing diversity within HPMTs

The exploration of performance through multiple interdisciplinary and
transdisciplinary lens is complex and presents numerous challenges. However, if
engaged with correctly, it can be the catalyst for not only achieving world class
performances but also the development of a high-performance management culture,
in which the specialisms of experts are aligned in an integrated manner (Aggarwal
et al., 2019; Page, 2014).

In exploring contemporary HPMTs, we suggest the traditional approach of
performance specialists working on performance aspects from a mono-perspective
is not conducive to current high-performance sport. O’Neill and Salas (2018),
suggest that high performance is difficult to achieve, and many teams fail to reach
their full potential. However, those teams who do attain a consistently high level of
performance deliver on stakeholder objectives at the highest quality level, mature
into capable work units over time and provide members with ongoing opportunities
to grow and develop capabilities. Daniel and Davis (2009) suggest two key guiding
principles are essential for developing HPMTs. Firstly, establish and communicate
the team’s mission as a shared goal. In clearly defining and communicating the
team’s mission, a SMM becomes achievable. We would argue that in some elite
environments, although there is an overarching objective which is agreed upon, the
road to achieving it can sometimes be split into multiple discipline routes, each
having their own beliefs on how best to achieve the outcome. Such teams often fail
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to achieve success, as the SMM of a performance vision does not exist, and separate
routes either conflict with each other, or fail to create a critical mass, with all
perspectives failing to integrate into one direction for success. So, having a defined
and agreed SMM of performance is critical (Simon and Richards, 2022). Secondly,
the SMM needs to be operationalized and therefore requires that all members
understand the team system and processes. In meeting these guiding principles, a
framework is presented to guide the development and operationalization of diversity
in HPMTs in sport (see figure 1), with the preceding narrative outlining the concepts
within the frame.
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Figure 1: Developing and Operationalizing Diversity in High Performing Sports Teams
illustration of concepts, mechanisms and processes.

To develop convergent thinking in ‘discipline-diverse’ HPMTs five primary
mechanisms are required, as illustrated in figure 1. These primary mechanisms are:

1) Design and development of a Performance Vision (‘Alpha’ Vision)
2) Domain Subject Expert

3) Awareness; Shared Mental Models

4) Operationalizing Factors, and

5) Performance Features

These five primary mechanisms are being continually deployed and
operationalized, as part of a sophisticated reflection and refining process (see aspects
6 and 7 in figure 1). The reflection and refinement process continuously improves
and strengthens knowledge development at the individual SME, team, and
performance system levels within each mechanism. Operationalization of the
performance vision, combined with the development and refinement processes,
utilizes a cyclical link from ‘in context’ performance, which is continually informed
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by deliberate reflection of individuals and team performance through after actions
reviews. In considering how the development of diversity within the HPMT can be
operationalized, we discuss key components within the model (Figure 1).

Performance vision (alpha vision)

Before convergent thinking can be established, a SMM of performance needs to
be developed by the relevant leader, say the Performance Director or Head Coach
This is called the ‘alpha vision’ (Richards ef al., 2012); see mechanism 1 in figure 1.
The alpha vision represents the ideal of optimal performance, serving as a blueprint
for the 'perfect performance' to be achieved. This vision guides how SMEs work and
collaborate, shaping their approach to reaching peak performance levels. It includes
the complex integration of technical skills, roles, tactical engagement and strategic
components of the sport at multiple levels. The alpha vision of performance (see
Richards et al., 2009; 2012; 2016; Richards and Collins, 2022) is initially shared
with all the SMEs involved in the performance setting, where SMEs are empowered
to contribute. The alpha vision is useful in providing clarity of performance for
vision and roles, and is a fixed point to team members, so they can frame the problem
statement in context of their expertise (Richards et al., 2009). The alpha vision
normally consists of three to five key components, which have been identified as key
determinants ensuring success e.g., transition play, back-line play, or the start of the
race in an individual sport.

Domain subject expert awareness and shared mental models

At the second stage of the model, the SMEs (mechanism 2 in Figure 1)
collectively develop performance strategies and training plans which will develop
the three — five key aspects of performance from the alpha vision, which are deemed
essential for success (mechanism 3). These key aspects of performance are normally
developed in a logical order, which is progressive (Richards et al., 2012; 2009). For
example, one key aspect of ‘turnover play’ (regaining possession), would be
addressed and developed (in part, or completely), before a second key aspect of
‘attacking play’, is developed through the SMEs’ interdisciplinary lens. The
interactions between these two mechanisms are cyclical, as aspects of performance
relating to the alpha vision are continually being developed in the performance
campaign (Simons and Richards, 2023; Richards and Collins 2022).

Through the process the SMEs integrate their area of expertise into the alpha
vision, outlining and confirming what their own role is and how it will contribute to
the overall objectives (mechanism 2, figure 1). This process also requires the
awareness of other SME roles, and how information and team processes across
disciplines connect. The process begins at the broader team or organizational level
and progressively narrows down to the detailed actions and needs of individuals,
ensuring clarity and precision to enhance performance. Therefore, utilizing a top-
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down alpha vision approach, which enables the refinement of the bottom-up ‘beta
vision’ to be operationalized by SMEs (Richards et al., 2016).

The bottom-up ‘beta vision’ is informed, refined and shaped by real time
feedback and engagement when the alpha vision is deployed in the performance
setting. During this process (mechanisms 2 and 3, figure 1), SMEs identify how their
expertise should intersect and integrate with other SMEs. For instance, a tactical
coach may combine their knowledge with a strength and conditioning coach to
ensure that the appropriate skills are executed effectively under pressure within a
tactical scenario (integrating SME expertise from tactical, technical, physiological
and skill acquisition). These specialists may draw on the expertise of the strength
and conditioning expert, to ensure that the conditioning program develops the
appropriate physical condition for the player, enabling them to perform the skills in
the context of tactical play, with the correct technical execution to match the tactical
setting. This occurs at each individual performer level, with a connectivity being
extended to other players, resulting in the replication of this process across multiple
players, facilitating the construction of sub-units within the team and with all units
finally being connected to deliver the team performance. This happens for all
components of play identified within the original alpha vision. This process is
complex and multifaceted and is continually occurring. Integrating various
perspectives requires the team leader to empower subject matter experts to contribute
and shape the team's strategy. By leveraging collective intelligence (with all SMEs
perceiving the performance setting in the same way; Richards et al., 2015), the high-
performance management team can incorporate diverse viewpoints to solve
performance issues and develop innovative solutions.

Leadership: In operationalizing the alpha vision and empowering the
development of a beta SMM the leadership, co-ordination and management of the
team is essential to ensure alignment of the HPMT against the performance vision
and task outcome (Simon and Richards, 2022; 2023) see mechanism 4 of figure 1.
These dynamic situations may be amplified through a limitation of experience or
educational skills in managing performance demands. To mitigate these difficulties,
leadership within the HPMTs will need many refined skills, experience and
philosophies to be responsive to key information and flexible in decision-making in
overcoming obstacles and to succeed within this landscape, While transactional
leadership, or more simply the leader telling subordinates what to do (Fernando et
al., 2020) is one approach, and may be required by the HPMT within crisis moments,
it is the authors’ view that a transformational leadership model (Zhang et al., 2018)
will enable, empower, resource and support team members to succeed, in the process
removing professional separation and creating permeable silos (Simon and Richards,
2022). Transformational leaders focus on followers, motivating them to develop
their own leadership potential and in the process enabling higher levels of
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performance (Zineldin, 2017). For example, the Head Coach gains cognitive
capacity by empowering assistant coaches to lead strategic application of the SMM.

Through a transformational leadership style, or more simply empowering staff
(Simon and Richards, 2022), the SMEs within the HPMT are united as a holistic
entity, resourced and permitted to lead elements of the HPMT, which is mapped
against the SMM. Such distributed task leadership (allowing the SMEs to lead where
appropriate), is essential as the complexity of the elite sport needs to transition
through the lens of the specialist who has the expertise to deal with the specific aspect
being addressed at that moment in time. Or more simply, the most skilled or
experienced expert and not the ‘highest rank’ for a defined period leads the team to
achieve task requirements (Simon and Richards, 2023). The key to this is distributed
task leadership, through which the task always remains within the context of the
alpha vision, ensuring the agreed objective remains the priority, whilst allowing
agility and flexibility of execution through empowering delegated leadership.
Transformational leadership requires time to establish fully and relies on a mutual
commitment to foster a psychologically safe team (Edmondson, 1999). In this team,
individuals are actively encouraged to speak up, provide feedback, and take on
ownership for leadership roles through mutual trust. These two interconnected
concepts are addressed in turn below.

Empowerment: The concept of empowerment is critical in the development of
sustainable and robust SMMs (Richards ef al., 2016). By empowering staff to
become reflective thinkers and autonomous leaders, individuals come to actively
engage with the process of prioritizing, ordering, and storing information (Richards
et al., 2009) as they make sense of their environment (Westbrook, 2006).
Encouraging experts to reflect helps them notice important details in their work
environment (Richards et al., 2016) and connect different elements (Richards et al.,
2012), which fosters collaboration with other experts. This reflective process also
aids in developing mental models (Westbrook, 2006) as individuals understand
personal and situational factors better (Richards et al., 2009). It has been well-
documented that individuals actively involved in seeking solutions to problems have
enhanced learning abilities (Butler, 1997). It has also been recognized that the active
engagement of the individual within the performance setting significantly
contributes to a greater understanding of conceptual knowledge, and the ability to
apply this knowledge within sport specific contexts as found by Richards et al.,
(2009) with their work in elite field of Hockey. As a result, the concept of
empowerment has been explored in a variety of environments as a method of
engaging individuals in the learning process. This debate on empowerment extends
through education (Skagen et al., 2006), business (Rothstein, 2005) and sport
(Lawson 2005; Richards ef al., 2009).
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The concept of empowerment cannot be easily defined owing to its
interpretation across several domains. However, it is essential that a definition is
provided to the reader, enabling future narratives within this paper to be placed in
context. Empowerment has been defined as ‘...the process by which individuals
develop skills and abilities to gain control...and take action to improve their life
situations’ (Gutierrez, 1999: p.149). The thread that seems to run through most
definitions of empowerment relates to the process by which people gain more control
over their decisions. Thus, empowerment in a sporting context enables the
empowered individual to have a choice over what happens in his/her development
(Arai, 1997), and that the individual can actively engage with shaping and defining
their own direction and that of others. It could therefore be suggested that
empowering SMEs to engage with the process enables them to prioritize and attend
to knowledge that they perceive to be important to achieving the SMM (Richards
2005; Richards et al., 2012) and to share this with other SMEs developing
convergent thinking and collective intelligence. This, in turn, enables individuals to
contextualize information within the context of the task being performed, hence
maximizing performance (Richards ef al., 2009; Simon and Richards, 2022). The
concept of empowerment is therefore essential in the formulation of sustainable
SMMs throughout the SMEs. More specifically, empowerment enables individuals
to integrate their own expertise into performance settings (Richards et al., 2009).
However, consideration needs to be directed towards the process of how these SMEs
connect to the broader context of the SMM (alpha and beta vision). The process of
empowerment as outlined above is therefore essential in the development of SMMs
within the team of SMEs, as it will facilitate the exchange and sharing of knowledge
leading to collaboration.

Communication ecosystem: As we have described in this paper, HPMTs are in
search of an integrated model with SMEs working in an interdisciplinary manner.
As one would expect, communication is key within such a model (see mechanism 4
in figure 1), whether that be the initial development of a SMM which will guide
systems of play, or day to day communication around staff and players' welfare.
HPMTs have their own communication ecosystems, with SMEs involved in
professional relationships across numerous departments. The work by Shah et al.,
(2023) in elite team sport examined intra-team relationships and informational
support. Their research involved participants selecting members of the sports team
(apart from themselves), and explored the following questions: ‘Who do you
typically seek information and guidance from during a training week?’ i.e. clarity on
the intensity of a training session, and ‘Who do you typically turn to for help in
thinking through or solving training or performance related problems?’ (Shah et al.,
2023:7). The responses indicated the presence or absence of ties to each member of
the team. Once the data were collected, a matrix showed connections, or lack of,
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between every member of the team e.g., a connection for information seeking and
guidance may only be one way and not be reciprocated. Once this matrix was
completed, a social network visualization was generated showing a measure of an
athlete’s network centrality or position within the network. At the time of writing,
this method of measuring communication and interaction among group members
appears to be novel in sporting environments specifically, potentially offering a
promising methodology for systematically assessing and articulating these critical
interpersonal dynamics within teams. This would then allow staff to put systems or
processes in place that would enhance communication and execution of the
performance model.

Psychological safety: Psychological safety has recently been popularised within
various research literature across domains (e.g., medical, military, business) and has
attracted attention within sports coaching to promote interpersonal risk-taking as
identified by Gosai et al. (2021). However, within sport, psychological safety still
lacks a clear definition (Vella et al., 2022). Much of the research within
psychological safety evolved from the work of Edmondson (1999), who defined
psychological safety as ‘a shared belief that people within a team were safe for inter-
personal risk taking’ (Edmondson, 1999:1). In elite sport the recent research
examines psychological safety within athlete populations, however, it is yet to
receive significant research attention within coaching or HPMTs contexts (Vella et
al., 2022; Gosai et al., 2021; Taylor et al., 2023). Therefore, this paper offers a
contribution to knowledge by recognising its value and position within HPMTs.
Within a HPMT in sport context we adopted the definition of psychological safety
as offered by Vella ef al. (2022:15) as °...the perception that one is protected from,
or unlikely to be at risk of, psychological harm in sport...".

In keeping with this definition, psychological safety is important within HPMTs
to develop multi-directional trust (see mechanism 4, figure 1), that encourages team
members to take ownership of problem statements and allow inter-personal risks to
be taken, as well as experimentation and innovation to occur.

Whenever a team of SMEs converge, there are usually some discussions relating
to difference of opinions. Richards and Collins (2022) outlined that such tensions
could be perceived as generating ‘desirable difficulties’ which can be seen as a
positive, generating a creative tension and drive for innovation that keeps things
fresh. They progress the concept of psychological safety and suggest that conflict
must be of the right kind but ‘quality disagreement’, the ability to check and
challenge but not fall out over it, is a feature of HPMTs. Richards and Collins (2022)
suggest that the ability to live life in the ‘Zone of Uncomfortable Debate’ (ZOUD;
Burke, 2011) is an essential component of HPMTs. Creating psychological safety
within a HPMT enables ‘desirable difficulties’ to be effectively discussed.
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SMMs relating to the performance vision, are instrumental in facilitating a
shared perception of the performance context, influencing a shared understanding of
what factors are vital for successful performance (Richards et al.,2012). This enables
‘desirable difficulties’ to be discussed positively and collaboratively, as all members
are driven by sharing the same performance objectives, facilitating SMEs divergent
thoughts, which can then be aligned convergently.

Critically, trust within a psychological safety construct is multi-directional
(Fransen et. al., 2020) and involves an expectation from the team members that they
will be supported to take risks (within-clear boundaries) and be given the benefit of
the doubt if risk taking is unsuccessful (Frazier et. al., 2017). More simply, to be
successful, HPMT members should have clarity of support and responsibility.
Critically then, the creation of robust, proven, psychologically safe environments
operationalizes the SMM within the model.

Delivering performance: Within the framework presented, performance
(mechanism 5) is ultimately impacted through the development, exchange and
application of knowledge in context through the mechanisms 1 to 4 outlined above.
The development and intelligent application of knowledge is considered in two
processes:

1) Cultural Intelligence: defined by Early (2002:274) as ‘a person's capability to
adapt effectively to new cultural contexts’ and

2) Collective Intelligence: defined by Woolley ef al., (2015:420) as ‘the ability
of a group to perform a wide variety of tasks’.

Collective intelligence is influenced by group composition and interaction and
emerges from a mix of top-down factors (structures, norms, leadership style,
platforms, communication) and relates to our previously outlined alpha vision and
bottom-up processes (aggregation of group-member characteristics, diversity,
SMMs, psychological safety). Aggarwal et al., (2019) suggest that collective
intelligence is a dynamic concept supporting the team’s ability to integrate its
resources and processes whilst evolving to allow a consistent level of performance
across different task contexts.

The augmentation and recruitment of a diverse group of SMEs within the HPMT
will aid the development of knowledge held within the HPMTs. Through the
operational factors discussed earlier, knowledge generation and exchange are
facilitated to improve performance and evolve the beta SMM (Richards et. al., 2012;
2016) before the process starts again to allow for growth and modification. More
simply put, leaders of HPMTs should consider the collective and cultural intelligence
currently within their teams and how this is operationalized and augmented to deliver
a collective performance vision.
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Conclusion

High performance sport is pressurised and focuses on the marginal gains which
can be secured. Such marginal gains are frequently evidenced in the smallest of
details (e.g., milliseconds) and can separate winning gold from bronze. In response
to achieving such marginal gains, the number of support staff working with teams
has increased, as more specialised roles are recognised (e.g., data analyst, platform
specialist for video integration, clinical psychologist etc.). The increase in size of the
management team brings new challenges, as more subject matter experts need to
work in collaboration to deliver performance strategies. In addition to this, the
advantages which elite sport seeks are frequently found at the intersection, where
scientific disciplines meet. There is a need therefore not only for more specialists to
be involved in the performance setting, but also a demand that such expertise is fused
together. Traditional ways of working from a discipline’s mono-perspective become
redundant as working in ‘silos’ is eliminated. Specialist teams can no longer work in
isolation and instead need to be part of the design and creation of an innovative,
collaborative team, where divergent thinking originating from separate disciplines
are aligned to form one congruent approach.

The integration of multiple SMEs’ input into one agreed performance vision
enables the team to solve complex performance problems in an innovative manner
which is bespoke to the performance setting. The development of such a complex
sociotechnical system requires the integration of cognitive diversity, which is
derived from the SMEs who work in the performance setting. The authors therefore
bring a unique dual lens to address this challenge. Based on decades of experience
of researching, and more importantly working within such elite high-performance
context, the authors have proposed an original and innovative framework, outlining
the key factors which need to be considered when bringing multiple SMEs together
within elite sport.

The framework within the paper outlines the seven key aspects which need to
be considered in the design of HPMT. The narrative walks the reader through the
framework which is pictorially presented and provides examples to illustrate key
points. The framework is evidence based and draws specifically on the work of
Richards and colleagues, highlighting numerous empirical studies which
demonstrate the necessity and effectiveness of SMMs within elite sport. The work
by Richards et al., provides a blueprint for consolidating the visions of SMEs from
cognitively diverse groups, to develop convergent ways of working. The framework
makes an original contribution, by highlighting the mechanisms and processes which
need to be considered in HPMTs which are cognitively diverse. It is envisaged that
the work, although in its embryonic stage, will facilitate discussions within the
community and lead to advancements in the design, development and
operationalization of HPMT in elite sport.
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Reviewer Comments

In this paper the authors navigate a path through the complexities of sports
coaching at elite levels of performance. They remind us that having a shared vision
of the ultimate goal in sport is important and how easily that vision can become fuzzy
or deflected through misunderstandings between support professionals. However, as
the paper illustrates and the authors helpfully warn the elite coaching community, as
the number of support professionals grow around a player or team, the scope for
confusion or misalignment also grows, giving rise to other visions, such as a/pha and
beta as identified by the authors. As a point of development, this comprehensive
work is clearly focused upon a team sport and players judging by the vernacular
associated with rugby e.g. ‘turnovers’ and the like, so, for wider impact with other
elite coaching communities, the authors might usefully expand their thinking to
individual sports, as I suspect their findings will have resonance there too.
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