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Abstract

This work assesses the optimization of multinational fighter pilot training through
an evaluation of the desired optimal end-state with a multi-level approach by examining
multinational forces, teams, and individuals. At each level, the key tenets for optimal
growth and performance are identified which enables foundational skills to be clarified,
but also facilitates continued adaptability in response to an ever-changing political and
combat landscape. With each level’s tenets established, the training program is designed
to not only create the optimal multinational fighter pilot but to do so through optimal
training practices and program design, emphasizing both efficiency and quality of
training. This work is not intended to be a technical manual, but rather to examine the
critical, foundational components of multinational fighter pilot training and create the

structure by which optimal multinational fighter pilot forces can be cultivated.
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Chapter I.

Introduction

President Biden published his Interim National Security Strategic Guidance in
March 2021, recommitting to world engagement and embracing America’s role as world
leader but with emphasis on the critical importance of building and sustaining alliances
all while making smart defense budget decisions (Biden, 2021). Multinational military
operations will thus become ever more prevalent to attain these goals, and as alliances
pivot to near-peer adversaries, establishing and maintaining air supremacy will be a
strategic keystone; the importance of these shifts has been aptly demonstrated in the
ongoing conflict in the Ukraine, where alliances are being called upon and challenged to
address an invading Russian force with established air superiority (Mattis, 2018;
Stavridis, 2022). The rapidly changing role of multinational teams of fighter pilots must
be a defense focus and the foundation of that shift firmly established during initial
training.

Examining how individual fighter pilots are recruited and trained requires a clear
understanding of the desired end-state from a diverse range of perspectives: they must be
able to quickly form teams amongst individual experts from diverse cultural
backgrounds; operate weapon systems not just physically demanding but requiring
technical expertise that will be constantly evolving; and execute optimally not only as
agents of defense, but as diplomats in complex theaters. In order to establish the training
requirements there must be a thorough understanding of; (1) the broader political

implications and doctrine, (2) the conditions and skills for cross-cultural teaming and



traditional team building, and (3) optimization of individual/team/force learning and
growth in both physical and mental applications. The intent of this work is not to provide
a technical analysis, but rather to create the structure of an adaptable system that can
address dynamic combat needs and identify the foundational requirements to ensure

success throughout the fluidity of modernization.

Background

With the rise of large geo-political actors and increasingly complex power
dynamics across the world order, multinational military operations have become a
necessity (Cooper, 2005; Kissinger, 2014). Multinational operations are defined as
“operations conducted by forces of two or more nations, usually undertaken within the
structure of a coalition or alliance” (Joint Chiefs of Staff, 2021, p. ix). Dispersions of
assets such as that seen in Libya in 2011 (Rogers, 2011) have been emphasized as the
expected path forward, and as such, building the cross-cultural and ‘teaming’ skills early
in training is essential for mission success; ‘teaming’ is defined as a “dynamic activity...
largely determined by the mindset and practices of teamwork, not by the design and
structures of effective teams” or rather it is “teamwork on the fly” (Edmondson, 2012, p.
13). Furthermore, some nations within these alliances rely on the drastic cost-savings of
multinational training programs, especially for the significant expense of pilot training;
for example, the estimated cost to train a basic mission-qualified fighter pilot “ranges
from $5.6 million for an F 16 pilot to $10.9 million for an F 22 pilot” (Mattock et al.,
2019, p. xii). The European-North Atlantic Treaty Organization (NATO) Joint Jet Pilot
Training Program (ENJJPT) is one such multinational program and is the only

undergraduate training facility for fighter pilots for Denmark, Belgium, Norway,

2



Germany, and the Netherlands (ENJJPT Molds International Guardians of Freedom,
2019); ENJJPT graduates approximately 200 student pilots each year through a 55-week
program, and simultaneously produces about 80 new instructor pilots each year (Euro-
NATO Joint Jet Pilot Training Program (ENJJPT), 2017).

Multinational military pilot training is not a novel concept; military aviators have
been formally training together since World War | (Beaver, 2018). However, additional
impetus now exists to produce more pilots at a rapid rate to combat the crippling pilot
shortage that has affected most militaries and civilian companies alike; the United States
Air Force (USAF) as of 2019 was still “short 2,100 pilots — 10 percent of the 21,000
pilots it needs to execute the National Defense Strategy” (Losey, 2020, para. 2; Pawlyk,
2020; Rachel Cohen & Jennifer-Leigh Oprihory, 2020; Taylor et al., 2000). These
shortages, particularly for the US military, are largely attributed to a lack of retention past
active duty pilots’ ten year commitment and attrition from within pilot training; of
particular note is the significantly higher attrition rate for and lower overall representation
of ethnic and gender minorities, which has been linked to pilot training cultural
challenges unique to these minority candidates (Schulker et al., 2018).

In selecting and defining the best fighter pilots, metrics predicting the success of
candidates prior to pilot training (e.g., standardized testing scores) and their evaluation
criteria during training are based on antiquated understandings of intelligence and growth
potential (Dweck, 2017; Sternberg, 2021), exacerbating washout rates and poor retention.
Simultaneously, technologies for new fighters are rapidly redefining not only the human-
in-the-loop interaction between the pilot and the aircraft, but also the tactics employed

both as a fighter formation and individual pilot; for example, in fifth generation fighters



(e.g., the F-22 and F-35), wingmen are expected to execute more similarly to what most
fourth generation fighters consider flight lead tasks; this means that distinctly larger
responsibility and autonomy are required of new fighter pilots, significantly earlier in
their experience level. Exacerbating the issue is the diversity in each nation’s airframes,
and how they employ them; even when different nations do use the same base airframe
(e.g., the variants of the F-35), their methods of employment and priorities in lethal tasks
still vary greatly. Additionally, the work contracts for military pilots, both for instructors
and for students, across the various nations are vastly different and cause significant
tension in evaluating the burden placed on each nation’s instructors to produce students at
each nation’s required rate, with little emphasis placed on optimizing administration and
logistics to maximize each pilot’s learning and teaching capacity.

There have been several attempts to mitigate these strains, specifically examining
the USAF’s Pilot Training Next (PTN) program, Undergraduate Pilot Training (UPT)
2.5, and the newly proposed ENJJPT 2030 Small Group Try Out (SGTO). The consistent
focus of these programs has been integration of virtual reality (VR) and learner-centric
modeled training. While the initial concepts of PTN and UPT 2.5 were promising, they
presented a severe lack of data both in design and outcome, as a result facing significant
pushback from NATO partner nations for multinational training. ENJJPT 2030 is
examining how best to integrate the successes of PTN and UPT 2.5 while remaining
within the requirements of all partner nations; for example, there is a larger number of
required sorties and checkrides (evaluation flights at the end of each phase of flying
training) for some of the partner nations that do not apply for others. Amongst all of

these training programs, there remains substantial opportunity for feedback loops of data-



driven decisions on how training is conducted, as well as a foundational approach (e.g.,
human performance and mindset) to developing both the team and individual soft skills

needed to accelerate learning and innovation in a rapidly changing combat landscape.

Proposal
In order to create an optimal program for multinational fighter pilot training, the
end-state can be broken down into three tiers: (1) multinational operations composed of

(2) cross-cultural teams, which are founded by (3) highly effective individuals.

+
Cross- Multinational >
+ cultural > >
Highly Effective Teams Forces ‘
Individuals
+ +

Figure 1: Relation of Desired End-State Tiers
Breaking down the end-state, requirements can be driven from each stage, allowing better
adaptability for political changes, technology development, and tactical modernization, as
reflected in the Department of Defense (DOD) budget proposal shifts (The Department of
Defense Releases the President’s Fiscal Year 2022 Defense Budget, 2021). Furthermore,

understanding the relationship between these tiers and how they will apply in combat



operations drives clear feedback loops, reducing irrelevant or redundant training
practices.

Evaluating each tier of the end-state, the training program should seek to
ultimately create the most effective multinational forces (MNFs) through rapidly formed
cross-cultural teams, comprised of optimal individual fighter pilots. Understanding the
tenets of multinational and alliance force structures is critical to developing teams and
individuals who can thrive while aligning with the goals and constraints of such
operations. Once the broader political and strategic constructs are established, the
development of the complex and diverse teams that must be used to accomplish such
tasks can be addressed; these teams are often rapidly formed to engage extremely volatile
scenarios, hence the requirement to understand optimal training practices for not only
traditional teams, but for teaming. To be effective, teams of fighter pilots in
multinational operations must be highly proficient in teaming (Edmondson, 2012;
Edmondson & Harvey, 2017) and utilizing cultural agilities within a complex alliance
structure outside of familiar territories. Individuals within these teams need the pre-
ascribed skills driven by multinational operations and teaming, but also require highly
developed individual tactical proficiency in their specific weapon system, driving human

performance, psychological fitness, and diplomatic skill requirements.
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Figure 2: Desired Individual Development Framework

Once the requirements framework has been defined, the corresponding training
program can be designed. First the candidate selection must be refined to provide the
best individuals, not based on outdated measures of intelligence or projections of
aptitude, but on growth potential and their capacity for the ‘grit’ required to persevere in
a calling that will demand resilience and an appetite for continuous new challenge
(Duckworth, 2016). The training requirements for the program must be clearly defined,
but also data-driven in a feedback loop so that they are modifiable and adaptable to
address a field that will be subject to changing political landscapes and modernizing
technology. The program must include support/advising structures and emphasize team
as well as individual development. The curriculum should be foundationally focused, as
the students will go on to a relatively diverse array of weapon systems, none of which
will directly mirror their training platform in aircraft performance or interface. However,

by establishing a basis of health and nutrition to optimize athletic performance and



learning ability, a mindset focused on growth and perseverance, and a conception of the
roles of cultural factors and language, students will optimize the ability to excel in any
fighter pilot training program and in each follow-on assignment. Through their
foundations in teaming, they will elevate one another as a group rather than collection of
individuals, also termed vertical transfer or synergy (Salas & Cannon-Bowers, 2001).
With this foundation established, the curriculum should similarly address
foundational tactical skills through proper prioritization. The best technical tools for each
skill must be identified and prescribed to eliminate unnecessary redundancy and reduce
time required for each stage of development. For example, with the advent of virtual
reality, how it is incorporated into fighter pilot training syllabi has become a subject of
immense interest and debate, with some syllabi being flooded with VR student
requirements with little demonstrated impact while others have resisted any incorporation
of the technology; these new tools are invaluable, but must be established as a form of
deliberate practice, not just mindless repetition, in order for students to maximize the
benefits (Duckworth, 2016). Furthermore, while VR provides fantastic spatial and
relational training, it may have negative impacts on muscle memory and thus is not the
best tool suited for certain types of training like critical action items during emergencies.
While the basic elements of aviation may not have dramatically changed from its
inception, the way in which the human-in-the-loop functions within the weapon system
has changed how the fighter pilot operates not just the weapon system individually, but as
awingman and as a flight lead. As such, the way students train must adapt in order to
maximize their performance in these new roles. The requirements for each training item

must be tied to performance indicators that are indicative not only of basic flying ability,



but of recognition of cues and how to apply the requisite skill. Rather than outline each
individual training item, this work creates the system by which these items can be
identified and defined.

In order to remain optimal, the training program must not only evaluate student
performance, but place these results into a feedback loop so that training can be
continuously improved with a learner-centric focus (Dweck, 2017). However, it cannot
be reactive to the point of being unstable, and, particularly for multinational training,
major changes to the program require unanimous agreement across the alliance; as such,
the curriculum changes should be clear in their motivation and purpose. Not only should
the training evaluation criteria be transparent, but so too should be the matching system
used by the program to assign student pilots to their follow-on airframe and mission set;
similar to the matching program used by hospitals and graduating medical students, it is
crucial that buy-in be established both by the gaining airframe community and the student
pilot (Gusfield & Irving, 1989; Roth & Peranson, 1999). By establishing buy-in on both
sides, with potential gaining units and students/instructors participating in the process
much like that used in the National Resident Matching Program employed by medical
schools and hospitals (Roth & Peranson, 1999), success rates in follow-on training and

retention would vastly improve.
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Figure 3: Training Program Overview
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Chapter II.

The Optimal Multinational Force

With the advent of air power, the world order has shifted; nation-state systems of
power have adapted into multinational alliances, emphasizing multilateralism over
isolationism. Individual nations have become militarily codependent on organizations
like NATO and the European Union (EU), while top powers like the United States have
pivoted from seeking peace through distance to peace through direct involvement
(Cooper, 2005; Kissinger, 2014). Furthermore, these alliances have become crucial in
accommodating the limited resources of individual nations, especially those resource
limitations directly impacting individual militaries. Biden outlined in the fiscal year 2022

defense budget that the Department of Defense will:

e Join forces with allies and partners

e Buttress diplomacy and advance foreign policy that employs all
instruments of national power, creating integrated deterrence

e Prioritize rebuilding mutually beneficial defense relationships
around the world to maintain DOD’s competitive edge far from
American shores

e Build partner nation capacity and increase interoperability

e Embrace international cooperation for a better, safer, more
resilient, more prosperous world (The Department of Defense
Releases the President’s Fiscal Year 2022 Defense Budget, 2021,
para. 23)



This post-modern, multinational military force structure needs to handle not only the
diplomacy of operating as a diverse multinational team, but also in an order where home

security is established abroad.

Tenets of Multinational Forces
Multinational operations are conducted by forces of two or more nations, usually
undertaken within the structure of a coalition or alliance. Other possible
arrangements include supervision by an international organization such as the

United Nations, North Atlantic Treaty Organization (NATO), or Organization for
Security and Cooperation in Europe. (Joint Chiefs of Staff, 2021, p. ix)

Multinational operations are addressed across multiple military publications, from
the American Joint Publications to Allied Publications, indicating the proliferation of
their use and importance of a clear structure and intent.> With the decreasing practicality
of isolationism, commitments to alliances between nations to “promote their mutual
national interests, ensure mutual security against real and perceived threats, conduct
foreign humanitarian assistance (FHA), conduct peace operations, and promote their
ideals” (Joint Chiefs of Staff, 2021, p. ix) have become critical to establishing stability
and regional peace. However, for these operations to be effective, they must be able to
rapidly form and execute as teams comprised of highly-specialized individuals with a
vast array of expertise and cultural norms, often in areas that add further cultural

complexity and with rapidly changing technology and intelligence tools.

1 For further details and comparison of the major Allied publications referenced
for this work: (Allied Joint Publication 3: Allied Joint Doctrine for the Conduct of
Operations, 2019; Allied Joint Publication 3.3: Allied Joint Doctrine for Air and Space
Operations, 2016; Allied Joint Publication 3.9: Allied Joint Doctrine for Joint Targeting,
2016)
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With this end-state in mind, tenets can be outlined that drive optimal

multinational operations, and ultimately imply how requirements for teams and

individuals within these operations can be formed. The Joint Chiefs of Staff define the

tenets as:

Respect

Rapport

Knowledge of partners
Patience

Mission focus
Team-building

Trust

Confidence (Joint Chiefs of Staff, 2021, p. I-2)

Trends from these principles form: the need for teaming, cultural agility, psychological

safety, diplomacy, and scholarship with the growth mindset to enable the ‘grit’ factor.

These hallmarks of multinational operations can easily be distilled into ideals for teams

and individuals, and thus provide key elements that must be highlighted in training for

both the leaders and team members of such missions.

Leadership

[Multinational force] commanders at all levels may be required to spend
considerable time consulting and negotiating with diplomats, host nation (HN)
officials, local leaders, and others; their role as diplomats should not be
underestimated. (Joint Chiefs of Staff, 2021, p. I11-1)

While multinational forces need to be able to operate as highly-effective teams

whose individual members must possess the skills and knowledge to be cohesive, the
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leadership of these forces must be able to not only build and inspire this diverse group,
but also negotiate with external players and potentially divergent command chains.
Leaders of multinational forces must exemplify the tenets listed previously and
understand the nuances of diplomacy so as to handle the inevitable struggles of cross-
cultural team-building and the necessary negotiations that will drive many higher level
decisions. For instance, each ENJJPT syllabus change requires unanimous approval from
the partner nations; every proposed adjustment is reviewed and discussed ad nauseam
amongst all parties until either unanimity is reached or the modification is dropped. The
skills to negotiate such discussions to create the optimal solution for the program while
also ensuring all partner nations are satisfied are no less essential outside of the training
environment.

To exacerbate the complexity of leading multinational forces, there are several
types of command structures that can be used, each with their own advantages and
challenges. It is essential that leaders and team members understand not only what

structure they are operating in, but how to optimize the impact of their role in each.?

Mission Planning

As part of the mission analysis, force requirements should be identified; standards
for participation published (e.g., training-level competence and logistics,
including deployment, sustainment, and redeployment capabilities); and funding
requests, certification procedures, and force commitments solicited from an
alliance or likely coalition partners. (Joint Chiefs of Staff, 2021, p. xiii)

Multinational operations require vast amounts of coordination, planning, and

shared understanding amidst diverse partners. It is critical that all involved have the

2 For the most common types of multinational force command structures and analysis of their
advantages versus disadvantages, reference the Joint Publication 3-16 (Joint Chiefs of Staff, 2021)
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ability to rapidly ingest large amounts of information, reflect on it critically, and execute
optimally with appropriate feedback. Furthermore, they must be able to communicate
this information, and perhaps more importantly a common mental model of this
information, to all members of the team and across command structures. To achieve
these ends, mission planning plays a critical role in preparing for larger multinational
operations; establishing solid training requirements and programs sets the foundation for
the ability to coordinate and develop shared understandings.

A common language for aviation has already been established (e.g., all students
selected for ENJJPT are required to be highly proficient in English prior to starting the
program), but the entirety of training needs to be oriented towards developing shared
mental models: “common cognitive representations of task requirements, procedures, or
role responsibilities” (Salas et al., 2020, p. 289). Additionally, the complexity of having
a lingua franca must be incorporated in training so as to appropriately navigate
multinational operations with cultural agility: being comfortable and adept at managing
collaboration across cultures (Caligiuri & Tarique, 2016; Kates et al., 2021; Neeley,
2019). When constructing training programs for highly skill-focused work such as that of
flying fighter aircraft, these more foundational elements of team and individual efficacies
are often overlooked and thus underdeveloped, causing long term difficulties in
multinational teaming operations and limited learning capacity; in designing the optimal
multinational fighter pilot training program, developing these foundational cross-cultural
skills and enabling teaming mindsets will not only become invaluable during later
alliance operations, but will accelerate their learning and growth in the technical aspects

of training as well.
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Cultural Competencies

Multinational forces inherently involve cross-cultural interaction, and thus
necessitate mastery of cultural competencies to optimize synergy across the force. The
thorough understanding of each nation’s role in the leadership constructs previously
discussed and in the specific combat environment for each operation is critical to how
each culture engages with one another and host nations/people. The force’s objectives
may also play a role in how cross-cultural competence is utilized, for example,
maintaining superiority or occupation involves different relations with host nations than
coordinated strikes to support pre-established ground forces. The most critical
differentiation, however, for force-level cultural interactions and those at the individual-
level, is ensuring there is a distinct separation between national/organizational cultures
and individual values (G. H. Hofstede et al., 2010); for example, Hofstede offers six
dimensions specific to understanding a country’s culture:

1. Power Distance, related to the different solutions to the basic
problem of human inequality;

2. Uncertainty Avoidance, related to the level of stress in a society in
the face of an unknown future;

3. Individualism versus Collectivism, related to the integration of
individuals into primary groups;

4. Masculinity versus Femininity, related to the division of emotional
roles between women and men;

5. Long Term versus Short Term Orientation, related to the choice of
focus for people's efforts: the future or the present and past;

6. Indulgence versus Restraint, related to the gratification versus
control of basic human desires related to enjoying life (G.
Hofstede, 2011, p. 8).

16



Identifying and understanding national or organizational cultures are critical in building

cross-cultural competencies at the force level.

Modernization and Optimization of the Force

Multinational operations are inherently fluid and as such require that training
programs incorporate an understanding of the possible shifts to ensure alignment with
overarching strategy. In the latest strategic releases, calls for renewed commitments to
allies and alliances have invigorated the need for individuals capable of forming highly-
effective cross-cultural teams (Biden, 2021; Mattis, 2018). Most recent defense and
security strategies have noted an important shift in focus, notably away from the Middle
East and towards the Indo-Pacific and European regions, with a specific nod to the
importance of NATO in these pivots (Biden, 2021; Mattis, 2018). Air operations will
require increasingly coordinated efforts, and fighter pilots able to optimize not only their
individual performance but that across the alliance will become invaluable. The
foundational skills (e.g., teaming, negotiation, and cultural agility) ensuring such
performance should be built at the first opportunity; for most this would be at pilot
training.

A distinct tenet of Biden’s Interim National Security Strategic Guidance is the
emphasis on using the military only for the correct purpose, and with that ensuring that
first the nation leads with diplomacy (Biden, 2021). This implies that defense and
security leaders across alliances must have a shared mental model of determining whether
or not a purpose merits military action, and how best to attempt initial diplomacy. One of
the key reasons for creating multinational training programs is the early foundation for

these shared mental models, and as such the syllabus should include instruction on how
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to start reading and discussing these strategies together. If the US and its allies are going
to lead with diplomacy, it is not only critical that MNFs have a shared understanding of
their operation’s political landscape and goals, but that individuals also have the requisite
diplomatic skills to execute appropriately (Biden, 2021). Furthermore, ‘leading with
diplomacy’ also implies the ability to learn and understand the culture and intent of
players outside of alliances, or the opposition. Given that multinational pilot training
programs are often pilot’s first introduction to multinational operations and cross-cultural
teams, it is essential that these critical diplomatic talents be crafted and tested during such
training programs not only for their future strategic role but to enhance each student’s
performance in the program, ultimately producing higher quality pilots faster.

The disbursement of the F-35 Joint Strike Fighter has unequivocally demonstrated
the power of rapidly developing new technologies and their impact across the political
stage, particularly with its focus of multinational interoperability (Antill & Ito, 2013;
Lockyer, 2013; Mamadouh & Wusten, 2011). With the proliferation of the airframe
across alliances and strategic partners, multinational air operations have become ever
more prescient, and the technological advancements accelerated. Fighter pilots are
employing these weapons systems and simultaneously developing the tactics, drastically
changing not only how they interact with the aircraft and engage with the tactical picture,
but also redefining what have long been held as traditional flight lead and wingmen roles.
It is no longer sufficient to hold Vietnam-era tactics as the pinnacle of fighter pilot
training and evaluate students in their capacity to execute them; even with the advent of
the T-7, the new USAF trainer jet (Gertler, 2018), the speed with which technology can

change air operations demands that fighter pilot training focus more on the foundational
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skills that will enable new pilots to learn and grow quickly, to utilize their allies as

teammates to accelerate their growth.
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Chapter I11.

The Optimal Multinational Fighter Pilot Team

‘Fighter pilots never fly alone,” a statement often preached to students during their
training that is essential not just in defining tactics, but in understanding how students
must learn to train and execute: as a team. The formation phase of flying, where students
are, typically for the first time, forced to learn to fly not only their own aircraft with
extreme precision, but also alongside other aircraft towards a common goal, is regularly
considered the determinant of whether a student has the capacity to be a fighter pilot.
This is largely because the adage is true: air operations employ fighters in packages of
multiple aircraft due to the overwhelming advantage that an effective team has in most
combat scenarios. That is not to say that each pilot doesn’t need to be lethal
independently, but rather that they are always operating as a critical component of a
larger team and must understand their role within it to execute synergistically. Adding
the previously established need for the multinational component of these operations,
fighter pilots will need to be able to rapidly form a cohesive multinational team in very
short time, with sometimes little to no notice, to accomplish often complex and delicate

missions with each individual an expert in their own role.

Tenets of Multinational Teams
In order to define the requirements of multinational fighter pilot training, a

thorough understanding of how they most effectively operate is key. The previous



chapter established why multinational considerations must be addressed in training, but
this section will define more specifically what those multinational forces must be able to
do within their team(s), what their current and potential use cases are, and the tenets of

optimal teams.

Teams and Teaming
The modernization of fighter aircraft capabilities, shifts in budget allocations, and
incorporation of autonomous technology are fundamentally changing command and
control structures: rather than mobilizing the largest force, these new systems rely on
small teams of empowered individuals.
The FY 2022 Defense Budget submission reflects President Biden’s
priorities to end the “forever wars,” invest in cutting-edge capabilities for
our military and national security advantage in the future, and revitalize
America’s unmatched network of alliances and partnerships. (The

Department of Defense Releases the President’s Fiscal Year 2022 Defense
Budget, 2021, para. 2)

It is a striking move away from silos of responsibility and towards complex adaptive
systems executed as a group, with a particular focus on the continuous need to learn.
When examining how fighter pilot teams train and operate, there are two generalized
cases: traditional team structures, and the more improvised ‘teaming.’

Traditional team structures are found when units train and execute together over
longer periods of time (e.g., home units). The structure ensures alignment towards a
common goal, and the timeframe allows individuals repetitive practice to appreciate the
nuances of executing synergistically (Guzzo & Dickson, 1996). Furthermore, the
duration and closeness with which these fighter pilot teams operate require the

development of interpersonal skills, but when employed optimally, they can accelerate
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learning and improvement. The earlier these cohesive systems of teams can be
established, and the requisite skills developed, the faster the learning process for all
involved. Pilot training can easily replicate this environment and cultivate traditional
team-building skills.

While long-term training is achieved as a unit, operational requirements can drive
more impromptu collaboration that still retains the need for extreme precision and
synergy. As described in the previous chapter, multinational operations require fluidity
and thus teaming skills, or the ability to “act in moments of potential collaboration when
and where they appear,” are invaluable (Edmondson, 2012, p. 14). Edmondson lays out
the following conditions for situations in which teaming is critical:

e When the work requires people to juggle multiple objectives with
minimal oversight.

e When people must be able to shift from one situation to another
while maintaining high levels of communication and tight
coordination. This situation literally defines the practice of
teaming.

e When it is helpful to integrate perspectives from different
disciplines.

e When collaborating across dispersed locations.

e When pre-planned coordination is impossible or unrealistic due to
the changing nature of the work.

e When complex information must be processed, synthesized, and
put to good use quickly (Edmondson, 2012, pp. 24-25).

The teams created in various multinational force structures frequently do not have the
luxury of extended group training, and must instead learn to cooperate across all stages of
mission planning and execution; furthermore, these improvised teams may not be

collocated, often coordinating from disparate headquarters or points of interest. The
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mission sets may themselves be fluid, rapidly adjusting to new intelligence and
maneuvering in relation to the enemy. To accommodate the vast and varied amount of
information that must be processed, the teams will often be composed of individuals with
wide-ranging areas of expertise; this colloquium of subject matter experts must be able to
make swift, mission critical decisions, regularly without significant oversight.
Specifically with regards to the multinational aspect of these teams, an added emphasis
must be placed on the cross-boundary nature of the collaboration, and need for mutually
beneficial problem-solving despite potentially conflicting sectors of individual team
members (Edmondson & Harvey, 2017). As such, the conditions under which these
multinational fighter pilot teams operate clearly align with the conditions described
previously in identifying teaming environments; the skills to properly execute teaming
need to be explored and developed in order to optimize the effectiveness of these teams.

Having established the need for effective teaming, multinational fighter pilot
teams must utilize the requisite skills fluidly and consistently to maximize the benefit
provided by their group. The four pillars of teaming success are:

e Speaking Up: Teaming depends on honest, direct conversation
between individuals, including asking questions, seeking feedback,
and discussing errors.

e Collaboration: Teaming requires a collaborative mindset and
behaviors—both within and outside a given unit of teaming—to
drive the process.

e Experimentation: Teaming involves a tentative, iterative approach
to action that recognizes the novelty and uncertainty inherent in
every interaction between individuals.

e Reflection: Teaming relies on the use of explicit observations,
questions, and discussions of processes and outcomes. This must
happen on a consistent basis that reflects the rhythm of the work,

whether that calls for daily, weekly, or other project-specific
timing (Edmondson, 2012, p. 52).
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This aligns quite well with the creed of the USAF Weapons Officers (these
individuals can be thought of as tactical experts who serve as key advisors for military
leaders): “humble, approachable, and credible” (United States Air Force Weapons
School, 2019, para. 3); throughout the Weapons School program the individuals are
placed in extremely diverse teams with very little information and trained to solve
extremely complex problems, but most importantly they seek constant feedback and
dissect errors in excruciating detail (Jennifer-Leigh Oprihory, 2020). Furthermore,
throughout training multinational fighter pilot teams collaborate to problem-solve,
innovating constantly to advance their combat edge and reiterating in the aim of
perfection, but perhaps the greatest hallmark of teaming is the art of the fighter pilot
debrief: first, each element of the mission from planning through execution is
reconstructed; next, the errors or weaknesses are identified and further inspected for
contributing factors and root causes; finally, these root causes are transitioned into
lessons learned, not just for the individual who executed the error, but for all involved
and on the larger team (Captain Grant L. Hillman, 2013; Captain Matthew P. Wilson,
2014). While fighter pilots, usually between their fourth and eighth year of commitment,
compete for the rare honor to be selected into the Weapons School, the lessons that it
teaches and its heavy emphasis on teaming skills can be employed as early as a fighter
pilot’s initial training, advancing combat capability through expanded potential.

Direct communication is invaluable within multinational fighter pilot teams.
However, the necessary command-and-control or rank structure of militaries across
nations and inherent within multinational force command structures can make speaking

up complex, as some mission components may necessitate higher emphasis on repeatable
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execution rather than innovation; it is therefore critical that teams operate with a shared
understanding of the cues for ‘organizing-to-learn’ versus ‘organizing-to-execute’
(Edmondson, 2012). Focusing on the learning scenarios, this concept of shared
understanding and the creation of an environment that promotes direct communication
begins to highlight the emergent states of highly reliable teams; this concept of ‘high-
reliability organizations’ (HROS) are key to optimizing teams which deal consistently
with high risk work, a fitting description for combat air operations (Salas et al., 2020).
Acknowledging the inherent risk of multinational fighter pilot team operations,

effective teaming intrinsically relates to the creation of high-reliability organizations and
their emergent states. The five principles of HROs are:

1. Monitor all failures.

2. Avoid simplifying the system.

3. Evaluate operations-objectives link.

4. Commit to resilience.

5. Trust frontline expertise (Salas et al., 2020, p. 285).
The parallels to teaming are readily apparent, both with the heavy focus on the
encouragement of team learning and on open communication, ultimately building
towards resilient innovation. Furthermore, HROs enable emergent states that drive
further safety and optimal error management/learning:

e Psychological safety

e Mutual team trust

e Collective efficacy

e Situation awareness

e Shared mental models (Salas et al., 2020, p. 286)
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Psychological safety is essential to enabling the candid communication and feedback for
learning and growth when teaming. Fear not only inhibits cognitive ability, but
significantly hampers the culture of innovation necessary to optimize team performance;
by accepting the possibility of error necessary in the learning process, the creation of
psychological safety within multinational fighter pilot teams optimizes potential for
learning while fundamentally addressing error management that increases overall team
safety (Edmondson, 2019; Frese & Keith, 2015). The success of the fighter pilot learning
system, and the application of lessons across the team, hinges on the psychological safety
of the team’s environment; each member must feel safe to openly discuss errors, both
theirs and those of others, and engage in interpersonal conflict that is constructive to
generating improvement. Edmondson summarizes the benefits of psychological safety:

e Encourages speaking up: Psychological safety alleviates concern
about others’ reaction to behaviors or actions that have the
potential for embarrassment.

e Enables clarity of thought: When the brain is activated by fear it
has less neural processing power for exploration, design, or
analysis.

e Supports productive conflict: Psychological safety allows self-
expression, productive discussion, and the thoughtful handling of
conflict.

e Mitigates failure: A climate of psychological safety makes it
easier, and therefore more common, to report and discuss errors.

e Promotes innovation: Removing the fear of speaking up allows
people to suggest the novel ideas and possibilities that are integral
to developing innovative products and services.

e Removes obstacles to pursuing goals for achieving performance:
With psychological safety, individuals can focus on achieving
motivating goals rather than on self-protection.

e Increases accountability: Rather than supporting a permissive
atmosphere, psychological safety creates a climate that supports
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people in taking the interpersonal risks necessary to pursue high
standards and achieve challenging goals (Edmondson, 2012, p.
126).

Establishing psychological safety as a key tenet of multinational fighter pilot team
culture is critical to optimizing their performance. The consequences of error are
immense in combat air operations, and mission success may rely on the team’s collective
learning potential; optimal teaming effectively creates HROs and enables safer
operations. This framework of learning utilized in teaming can be reinforced at an

individual level that will be later explored as the growth mindset and concept of

individual grit.

Cultural Agility

Inherent in multinational teams is cultural diversity. However, for multinational
fighter pilot teams there is often not time for complex discussion and analysis of differing
cultural interpretations; rather, the teams need to have a preexisting awareness of how to
utilize the diversity where applicable, and what transcends cultural differences. This
concept of successfully navigating cross-cultural interactions is explored in the concept
of cultural agility; the dimensions of cultural agility can be broken down into cultural
adaptation, cultural minimalism, and cultural integration (Caligiuri & Tarique, 2016).

Understanding the nuances of cultural agility is vital to the success of
multinational fighter pilot teams, particularly in respects to recognizing the cues for when
to employ each dimension. Cultural adaptation occurs when teams “will adapt to the
cultural differences in the environment and adjust to the expected norm in each culture”
(Caligiuri & Tarique, 2016, p. 283). This aspect will be utilized, for instance, when the

team is building trust with outside agencies or host nations; abiding by the existing
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cultural norms will enable effective operation within that environment. The ability to
adapt centers on rapidly studying specific cultures and languages, tying into the
previously discussed learning framework, but also on setting a foundation for the
application of this knowledge at the force level and underlining the requirement for
individual diplomacy skills.

When discussing shared mental models, particularly as they are related to
emphasizing safety, cultural minimization will apply. Cultural minimization occurs when
teams will “try to control any-cultural differences that exist in order to create consistency
and limit variation around the world and across cultures” (Caligiuri & Tarique, 2016, p.
283). Within fighter pilot culture, this can be akin to standards and brevity (Brevity:
Multi-Service Tactics, Techniques, and Procedures for Multi-Service Brevity Codes,
2020): publications that set expectations for how certain tasks will be executed or
communication clarified. Cultural minimization is critical to not only establishing shared
mental models of how operations will be executed, but also in ensuring adherence to
safety policies and practices that transcend cultural variation.

The arguably most important dimension of cultural agility for multinational
fighter pilot teams is that of cultural integration: teams “will collaborate across cultures in
order to create a new approaches, solution, practice, etc. acceptable to all cultures
affected” (Caligiuri & Tarique, 2016, p. 283). Having established the role of teaming
within multinational fighter pilot operations, optimizing the team’s performance is
intrinsically tied to their possession of the cultural orientation of integration. By aligning

their purpose to problem-solving in addressing the mission, optimal teams will utilize the
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diversity of perspective enabled by their multinational composition to innovate superior

solutions.

Modernization and Optimization of the Team

With the rapidly changing political landscape (Harb & Rasheed, 2022; Trofimov,
2022), the composition of multinational fighter pilot teams and the additional forces they
support must adapt. The role of teaming will become critical as the variety of forces
engaged in these conflicts move beyond alliances and even traditional nation state
militaries. Additionally, cultural competencies will have to be extended beyond those
represented in the multinational force, but to those who require aid. With these
challenges, developing technologies have created opportunities to develop these requisite
skills amongst teams, for example, offering linked simulators across great distances to
replicate large, multinational exercises. However, how technology is incorporated and

utilized across cultures can vary and present challenges in implementation.
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Chapter IV.

The Optimal Individual Fighter Pilot

Having defined the optimal end-state at the multinational force and team level, the
ideal individuals for these groups can be examined. While fighter pilot training involves
a high level of technical skill development, the foundation of that progress is an aptitude
and mindset framed around learning, especially in the face of failure and challenge. In
fact, the most common attribute noted to determine student success amongst instructors is
the student’s attitude, and it is a theme that carries throughout their combat careers as
well. In order to maintain the optimum energy availability for this mindset, functional
and physical health must be a focus, especially given the tumultuous nature of fighter
pilot operations that often negates standard health regimens.

The physical requirements of flying fighter aircraft alone induce significant risk
(e.g., G-induced loss of consciousness) and often lead to injury over the duration of a
fighter pilot’s career, but a solid foundation of strength, conditioning, and flexibility
training can provide preventive measures and increase the longevity of each pilot’s
combat capability (Aeromedical Aspects of Aircraft Accident and Incident Investigation,
2018; Rintala et al., 2015; Staff Sgt. Delaney Gonzales, 2020). Finally, as noted in the
previous chapters, being able to quickly and effectively form and operate as a team is
fundamental to fighter pilots; individuals can hone and develop the affective, diplomatic,

and organizational/leadership skills to excel in team and teaming environments. Using



these categories of the mental, the physical, and the interpersonal, identifying the desired

end-state for individual fighter pilots can be translated into training requirements.

Tenets of Individual Fighter Pilots

The concept of the warrior-scholar is not novel, but its relation to modern
warfighters has become opaque, often lost behind the interest surrounding technological
advancements (1stLt Charles Lee, 2016; Major Scott Efflandt & Major Brian Reed,
2001). However, human and machine advancement do not need to be opposed or even
mutually exclusive, in fact their teaming has become increasingly complex and universal
across the combat domain, in parallel with multinational operations. To optimize how
each individual operates within their multinational team and integrates with the fluidity of
combat tools and tactics, the human performance, mental, physical, and interpersonal,

must be addressed.

Grit and Growth Mindset

When examining the iconic fighter pilots throughout history, names such as John
Boyd and Robin Olds immediately leap forward; a common thread is their determination
and passion for learning not only for themselves, but also for all those in the institutions
of which they were members (Coram, 2002; Olds, 2011). Fighter pilots throughout their
careers are constantly demanded to grow, whether learning/discovering new tactics and
technologies, changing units/airframes, or simply adapting to the unpredictable nature of
combat. Understanding this need, it becomes clear that the foundational characteristics

requisite in the optimal fighter pilot are deeply rooted in their ‘grit” factor and growth
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mindset (Duckworth, 2016; Dweck, 2017) rather than traditional 1Q measurements
(Sternberg, 2021) or previous flying experience (Johnston & Catano, 2013).

Psychologists have examined these qualities in determining what makes
individuals highly successful, and what contributes to resiliency in the face of adversity
and failures. The ‘grit’ factor is defined by the “combination of passion and
perseverance,” or marked by “a kind of ferocious determination... [and] direction”
(Duckworth, 2016, p. 8). Duckworth breaks this down further into four key pieces:
passion, practice, purpose, and hope. ldentifying passion is typically easy for most
fighter pilots, but it is essential that each individual truthfully evaluates what rests at the
heart of that passion; the general love of flying may not correlate to passion as a fighter
pilot. The optimal fighter pilot must not only accept the highly competitive, relentlessly
challenging environment, but thrive in it. This love of learning is adeptly captured in
Dweck’s growth mindset construct (Dweck, 2017).

The growth mindset is “based on the belief that your basic qualities are things you
can cultivate through your efforts, your strategies, and help from others;” individual
potential is unknowable, and characteristics of intelligence and talent can be grown and
stretched (Dweck, 2017, p. 7). Changing how each fighter pilot approaches challenge
can dictate their ability to adapt and succeed in the constantly changing combat
landscape, and transcends cross-cultural bounds. This concept has been touched upon in
several Fighter Weapons School papers® with the focus on the art of the debrief and the

importance it plays for fighter pilots; every sortie contains lessons to be learned and each

3 The following are particularly relevant: (Captain Grant L. Hillman, 2013; Captain Matthew P.
Wilson, 2014)
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pilot afforded the opportunity to grow from their mistakes and experience. Furthermore,

there are simple interventions that can be used to develop mental resilience.
Reappraisal— an emotion regulation strategy that involves changing how
one thinks about a situation with the goal of influencing one’s emotional
response—is a promising candidate as an intervention to increase

psychological resilience due to its adaptability, simplicity and efficiency.
(Wang et al., 2021, para. 5)

This reappraisal intervention is an example of a simple, cost-effective tool that fighter
pilots can employ in a career that will inevitably include extreme challenges and setbacks
(Smith, 2021). By expanding the mindset from just the debrief into all aspects of study
and practice, individual fighter pilots can optimize their rate and breadth of learning, and
with psychological resilience interventions stretch their potential further than previously
imagined.

Once a passion for learning is established, the ideal fighter pilot can specify how
practice should be approached. Already prescribed in multinational fighter pilot training
and combat units are flying and simulator requirements for upgrading skills, maintaining
currencies, and exercise preparation. However, it is often noted that two pilots executing
the same simulator or flying mission does not guarantee the same performance outcome;
this is commonly attributed to their level of investment and groundwork. Very little
improvement is gained from simply going through the motions of execution; optimal
learning is achieved through deliberate practice (Duckworth, 2016). Duckworth asserts
the requirements for deliberate practice as:

e A clearly defined stretch goal
e Full concentration and effort

e |Immediate and informative feedback
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e Repetition with reflection and refinement (Duckworth, 2016, p.
137)

Many of these elements are easily recognizable in the fighter pilot community,
regardless of nation: every flight and simulator has mission and training objectives;
feedback is given both during execution and in the debrief; and sorties are repeated as
required until objectives are met. However, by explicitly providing the larger context of
these exercises as part of deliberate practice and orienting them towards a clear purpose,
each training exercise offers far expanded opportunity for growth and development.

To align to an overarching purpose, the step of goal development plays a crucial
role to maximize the benefits of deliberate practice, and ultimately the grit factor. While
fighter pilots are familiar with setting objectives, too often they can become arbitrary
rather than purposeful, simplistic or general rather than goals that stimulate challenge.
Furthermore, the relation of these middle and low-level goals to a larger purpose (e.g., a
positive contribution towards the community or core values) needs to be thoroughly
understood in order to optimize the aspect of “[f]ull concentration and effort”
(Duckworth, 2016, p. 137). This relation can be conceptualized as a hierarchy, with the
clear purpose as the top-tier, significant milestones as the middle-tier, and
accomplishments necessary to achieve these milestones as the lower-tier (Duckworth,
2016). The optimal fighter pilot is therefore not only clear in their purpose but has a
thorough understanding of how their actions and work contribute. This inherently builds
resiliency, as lower- and middle-tier milestones and accomplishments may change or be
replaced by new approaches, but all still oriented to reaching the ultimate end-state; the

military is intrinsically dynamic, making this quality invaluable.
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By establishing these mindsets, the rate and capacity of learning is significantly
expanded regardless of the specific material needing to be studied/applied, and thus are
foundational to fighter pilots throughout all stages of training. Most importantly, these
psychological factors can not only be evaluated, but taught; fighter pilots can develop
grit, and build towards a growth mindset. This foundation in mental resilience ensures
not only greater success as individuals, but has a vast social multiplying effect, improving
the performance of the entire team. In turn, the long-term benefit is reduction in burnout
and greater longevity of fighter pilots. With this mental aptitude established, the

interdependent physical capacity and endurance can be addressed.

Human Performance

Intrinsic to the concept of the warrior is an appreciation for human performance,
and the relentless pursuit of the optimal physical specimen. This is especially true for
fighter pilots, who combat a vast, unique range of physiological and cognitive factors
during every mission. Many of the specialized challenges have been highlighted in both
research and instruction, focusing on hypoxia, pressure altitude challenges, and G-
induced Loss of Consciousness (GLOC) prevention. While human performance has
started to be addressed across a range of programs from the DOD and USAF (e.g., the
Optimizing the Human Weapon System program and B.A.T.M.A.N. for Special
Operations personnel), there is significant room for growth looking at functional health
approaches and incorporation of preventive athletic training in creating a solid foundation
for fighter pilots across all nations (“AETC Adds Human Performance Layer to UPT
2.5,72021; Optimizing the Human Weapons System, 2021). Most importantly, there are

substantial gains in leveraging much of the research and application in enhancing training
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of high-performance athletes that must be incorporated in how fighter pilots train and
prepare for their mission execution.

To develop a sustainable system for fighter pilots, the specific challenges of the
lifestyle must be understood. Frequently they operate on over 10-hour days, not
including the time required for physical training. Flying itself creates intense spikes in
adrenaline and requires high levels of strength and endurance to maintain consciousness
during the G-loading required for maneuvering, but also to protect the body from injury.
Additionally, mission success relies on extreme cognitive function, relying on the pilot’s
ability to rapidly absorb vast amounts of information, decide the optimal course of action,
and execute precisely. The environment presents health risks as well, particularly with
the toxins related to the fuel and materials affiliated with jet flight; while avoiding these
would be unrealistic, nutrition can play a significant role in protecting the body from
harmful side effects and prevent common results such as cancer (Cancer Incidence and
Mortality among Fighter Aviators Who Served on Active Duty in the U.S. Air Force
between 1970 and 2004: A Comparison to Other Officers and the General U.S.
Population, 2021).

The flying operational tempo can vary aggressively, from the daily sortie times to
the amount and type of flying each week/month. Furthermore, during deployments or
surge operations, the hourly requirements and duration of sorties can increase
dramatically and unpredictably. The severe lack of consistency creates the likelihood for
battles with poor nutrition habits, fatigue, and limited muscle development or even
atrophy. The potential for negative impact on sleep duration and quality, nutrition, and

exercise also build into overarching negative spirals which effect stress management and
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further detract from critical time management. The short-term health impacts pervade
into mission execution and the capacity to learn, slowing or halting progress in training
and drastically reducing mission effectiveness. The ensuing long-term risk to
deteriorating physical and mental states create high potential for injury and burnout.
Understanding these challenges, conventional recommendations such as ‘go to
bed and wake-up at the same times to improve sleep quality’ are not applicable. Instead,
smaller sustainable habits must be created to be flexible around unpredictable scheduling;
modularizing smaller functional health routines not only allows customization and
tailoring to individual needs but provides go-to responses when adjusting to drastic
changes in the required mission tempos and objectives. Furthermore, recognizing the
effects of flying on the adrenal system and energy availability is critical to managing
sustained energy levels for achieving personal development goals (e.g., graduate school)
and fitness goals after long work days (Hoy, 2020). Many of the current tools
used/offered in flying squadrons provide short-term amelioration, such as black coffee
and candy bars, but can have costly side effects and are unsustainable in the long-term.
Rather, this work will focus on sustainable energy solutions that will provide not only
short-term results, but longevity for long-term usage over the span of entire careers.

Energy Availability. Managing energy availability is critical for fighter pilots, as it not

only impacts their ability to fly well, but it can have significant impact on physical
fitness, cognitive function, and stress responses. At the lower level, fatigue can slow
reaction times and accuracy, reduce attention span, induce more errors, and cause poor
logic and reasoning; at higher levels, fatigue reduces executive attention and control (i.e.,

the ability to work towards a goal), decreases working memory and mental flexibility,
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and impairs innovation (Caroline Lowenthal, 2011). While most fighter pilots/trainees
are fully aware of their need for high levels of focus and adrenaline-fueled physical
performance during missions, how they obtain and sustain these outputs can have a
significant impact on the quality of performance and long-term endurance of their mental
and physical state. When faced with these extreme energy demands, many turn to high
levels of caffeine intake with most flight rooms or squadrons stocked with a constant
supply of black coffee and energy drinks. However, most are not taught how to manage
caffeine intake to best leverage its benefits and reduce the impact of its negative side
effects.

While caffeine has demonstrated benefits on reaction times and combatting
effects of fatigue, it’s negative side effects are often unacknowledged and unmitigated,
leading to suboptimal use of the supplement (Kumar et al., 2018; Pickering & Grgic,
2019; Torres & Kim, 2019). There is a plethora of research committed to clarifying how
caffeine is used in enhancing sports performance that will be critical to fighter pilots, but
there are already some major takeaways that can be utilized: using nutrition and dosages
to maximize the positive effects of caffeine and reduce jitters/crashes; adjusting timing of
caffeine intake to match mission readiness and mitigate sleep impacts; and employing it
in relation to supplemental physical training.

First, incorporating healthy fats with coffee can create more sustained energy
levels, limiting jitters and the tendency for energy levels to crash later; this can be as
simple as adding whole milk to the coffee itself or eating something like almond butter
while having coffee (Hoy, 2020). These simple tweaks will greatly improve the duration

of energy availability from caffeine and mitigate the risk of overconsumption in reaction
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to crashes (or preemptive fear of a crash); for example, for most individuals
approximately 250 mg can mitigate fatigue’s psychomotor effects but 500 mg increases
negative side effects without increasing performance (Caroline Lowenthal, 2011).
Second, the oxalates in caffeine can reduce nutrient absorption, so ensuring that caffeine
is taken at least 30 minutes away from meals will mitigate loss of nourishment, especially
important given the struggles fighter pilots typically face getting adequate caloric intake
throughout days with high operations tempos (Hoy, 2020). Furthermore, caffeine should
be avoided within ideally 6 hours of sleep, but this is especially important when
operations are changing times drastically, like when ‘swimming upstream’ or switching
from nights to days to early mornings during the week. Third, while caffeine can
improve exercise performance and have positive impact on physical training, paying
close attention to how that caffeine and exercise (particularly the corresponding spike in
cortisol) timing relate to sleep is critical to avoid reducing sleep quality (Caroline
Lowenthal, 2011). Utilizing these tools can drastically improve energy availability and
combat fatigue for fighter pilots.

Sleep duration and quality are critical to fighter pilot performance, with specific
institutional guidance across aviation on protecting a minimum of eight hour rest periods
daily. However, inconsistent scheduling and high stress/adrenaline demands can severely
impact both the ability to fall/stay asleep (sleep duration) and the restorative impact of
sleep (sleep quality). During a typical night’s sleep, an individual experiences
approximately four cycles into deep sleep, with most of the stages three and four in the
first half of sleep, and most of the REM sleep in the second half; stages three and four are

the most critical for recuperation, and REM increases cerebral blood flow, having been
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linked to psychological well-being. Lack of stages three and four leads to reduced
cognitive performance, while lack of REM presents challenges to complex learning;
furthermore, sleep debt accumulates and can only be improved with sleep (Caroline
Lowenthal, 2011). While institutional interventions exist such as those regulating
designated rest times, building simple interventions into habit patterns for fighter pilots
can improve their mental and physical performance through the ability to effectively
combat drastic changes in schedule and operational tempo.

Providing a variety of options that can be tailored to specific circumstances is
critical for fighter pilots given the range of stress and energy requirements they can
experience even in short periods of time. One of the most significant challenges is
combating the negative effects of caffeine; beyond just restricting the timing, another tool
is reducing the need for consumption: often fighter pilots lack energy due to poor
nutrition or dehydration, especially during long or multiple missions. Ensuring high-
quality food, snacks, and water are not only available, but used optimally will require
awareness and education about its importance. Additionally, adjusting the timing and
size of meals can aid in shifting sleep schedules: during night weeks, shifting heavier,
animal protein meals to lunch and eating a lighter meal after flying can improve the
ability to fall asleep (Hoy, 2020). However, one of the most common reasons for
struggling to fall asleep is stress, whether from unnecessarily continued high adrenaline
levels or an inability to calm the mind.

Stress Management. Stress is inherent in fighter pilot operations and when well utilized

can drastically increase effectiveness, but stress management must be equally prevalent.

The high adrenaline levels experienced during flying can exhaust the adrenal system,
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causing susceptibility to illness and extreme fatigue, if not managed optimally.
Recognizing stress after the end of the flying period can be challenging but knowing
some of the common physiological responses can be essential in ensuring proper steps
are taken to mitigate unsustainable stress levels and proper recovery. For instance, many
notice unintentional teeth clenching, muscle tightening, or a restless mind (Hoy, 2020).
Once able to recognize the indicators, there are many tools for fighter pilots to employ to
properly manage their stress and optimize long-term mission effectiveness.

Stress management tools and exercises can be simplified to fit varying levels of
stress and the amount of time available. For example, when trying to calm the mind for
sleep, cognitive offloading (i.e., writing down all tasks/concerns/questions so as to
alleviate psychological burden) can be accomplished in a short time and ameliorates the
long task lists fighter pilots mentally carry; additionally, the high levels of stress and
physical fitness combined with limited nutritional variety create a common magnesium
deficiency that when corrected greatly aids in relaxation for sleep (Hoy, 2020). Box
breathing is a technique that has been used by some Navy Seals, and is one of many
breathing techniques that can quickly reduce the body’s stress response; learning proper
meditation practices can also greatly benefit stress management for fighter pilots and can
be accomplished in short amounts of time (Hoy, 2020). However, perhaps the most
obvious source of stress relief is physical exercise which is already key to fighter pilot
success; in order to accomplish a consistent and thorough practice, time management and
prioritization skills are essential.

Time Management. As discussed in the mindset section, setting clear goals and

milestones are critical to perseverance and growth; however, prioritization of those goals
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and the necessary steps towards their accomplishment can be challenging, especially in
the highly competitive fighter pilot environment. A key skill for individuals in these
cultures is establishing a clear methodology on how to manage and attack what can be an
overwhelming task list, reducing the non-essentials efficiently and utilizing self-induced
boundaries when able to protect their limited free-time allocations. The ability to
optimize limited amounts of time is frequently used during operations, so the translation
outside of the mission can be similarly assessed.

‘Lifestyle audits,” in which one evaluates their satisfaction with various aspects of
their life (e.g., social life, home environment, career, education, and health) can be useful
in assessing what to prioritize in short term sprints. Once acknowledging the general
area of focus, identifying bottlenecks or problems prohibiting success in those areas can
help categorize what are ‘must-do’ tasks, and what can be delegated or replaced
altogether (Hoy, 2020). A clear understanding of the priorities and tasks remaining allow
accurate assessment of the time and effort required to accomplish them and enables
individuals to set clear boundaries for themselves in executing optimally.

Strength and Conditioning. High-performance flying (especially that requiring high-g

maneuvering) requires physical exertion comparative to elite athletes (Rintala et al.,
2015), yet the approaches to physical training have been far from similar. Furthermore,
strength and conditioning have been demonstrated to inversely correlate with pain and
long-term injury; these injuries typically relate to musculoskeletal damage and early
degeneration, which can quickly cause the loss of a pilot due to an inability to be
effective in the aircraft (Rintala et al., 2015). Beyond injury prevention and creating

more physically resilient fighter pilots, there are many research areas in athletic training
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that would not only be preventive but would enhance performance, for instance,
improving reflexes, visual abilities, and coordination that can be invaluable during aerial
combat.

There are multinational publications that determine, across nations, the minimum
physical training requirements for aircrew in the high-g environment; the high-g
environment is defined as requiring over seven Gz sustained with g-protection gear (over
5 Gz without the gear) and/or g-onset of at least three Gz per second (Minimum
Requirements For Physiological Training of Aircrew in High “G” Environment, 2017).
While these reports detail specific g-training as relates to the centrifuge and the anti-g
straining maneuver, it does not define strength and conditioning training for aircrews,
despite the well-established positive relation between fitness and performance in the
high-g environment. There are several disparate, aging reports (Physical Fitness to
Enhance Aircrew G Tolerance, 1988) and a shocking disparity across the bases that do
have physical training programs for fighter pilots (“AETC Adds Human Performance
Layer to UPT 2.5,” 2021; Staff Sgt. Delaney Gonzales, 2020) that only serve to further
exemplify how much benefit can be gained from a focus on integrating physical training
at a tempo and with a foundation like those expected for elite athletes; the knowledge and
skills required for such programs already exist, and simply need to be leveraged from the
plethora of experts in sports training and athletic medicine. Fighter pilot strength and
conditioning needs to be implemented at the beginning of their training and regimented,
tailored to the requirements of their mission sets, and executed on a solid foundation of
proper training technique so as to prevent injury both on duty and off duty to enhance and

sustain mission readiness.
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Cross-Cultural Diplomacy

Individual fighter pilots must have not only the skills, but cues and cognitions for
adept diplomacy both amongst their team and outside of it (Salas & Cannon-Bowers,
2001). Having established the importance of team-level competencies, it is critical to
note that “to build shared meaning systems and mutual commitments among
communities of practice without a proper investment in individual preparation runs the
risk of placing people in challenging developmental situations that are too far over their
heads” (Day, 2000, "Summary and Conclusions" para. 3). Thus, assessing the optimal
preparations for individuals involve interpersonal skill building, leadership and
negotiation development, and organizational/leadership alignment understanding.

Breaking down the dimensions of cultural competencies applied for teams, the
individual cross-cultural agility is deeply tied to receptivity and humility (Caligiuri &
Tarique, 2016). Receptivity is defined as “one’s willingness to thoughtfully engage with
opposing views” (Yeomans et al., 2020, para. 1). Conversational receptivity has
particularly demonstrated that there is a pattern or ‘recipe’ for receptive language and
keywords that can be utilized to mitigate the onset of conflict escalation and improves
interpersonal relations amongst individuals with disparate beliefs or perceptions
(Yeomans et al., 2020). This effect is amplified by mutual receptiveness, which
demonstrated that more diverse teams were formed when multiple individuals
demonstrate receptiveness (Reschke et al., 2020).

With receptivity creating the opportunity for dialogue, negotiation methodology
must be developed and utilized to ensure productive interaction, oriented towards

problem solving and growth through feedback (Stone et al., 2010; Stone & Heen, 2015).
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A highly effective method of negotiation is referred to as principled negotiation, and can

be simplified into four points:

People: Separate the people from the problem.
Interests: Focus on interests, not positions.
Options: Invent multiple options looking for mutual gains before

deciding what to do.

Criteria: Insist that the result be based on some objective standard
(Fisher et al., 2011, p. 11).

This method ensures that negotiation is approached from the desire for all involved to
achieve mutual gains, and is critical to how fighter pilots on multinational teams must
handle inescapable differences in views.

Within teams, leadership can play a key organizational role, and distinguishing
leaders from leadership is essential in optimal teams, as individuals are empowered with
leadership contributions and actions regardless of the specific leader designation
(Edmondson & Harvey, 2017). This highlights a “general need to link leader
development, which is primarily based on enhancing human capital, with leadership
development that emphasizes the creation of social capital in organizations” (Day, 2000,
para. 1). Encouraging the skills needed to build the relational skills of leadership
development is critical for the modern multinational fighter pilot, as new technologies
and political relations have required individual pilots to take far greater ownership at
every level in the combat space.

One of the most noted tenets of successful leadership skills is humility. Humility
is intrinsic to the creation of psychologically safe organizations and encouraging growth
mindsets across teams (Ou et al., 2018; Owens et al., 2013). By demonstrating an
individual’s own acknowledgment of error and struggle, it encourages others to more
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openly engage with problem solving and improvement (Owens & Hekman, 2012).
Humility is the individual-level building block to team and teaming skills; it is thus
critical for humility to be developed and reinforced for vertical transfer to the team and

force levels.
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Modernization and Optimization of the Individual

Individual fighter pilot’s roles on their team and within their force structure will
inevitably develop in relation to accelerations in aircraft technology, changes in alliances,
and the combat environment. This implies a need for constant learning in order to
maintain a semblance of expertise, which exemplifies why optimizing the mindset of
individual fighter pilots is critical to their success. In dynamic environments, it is the soft
skills that will be transferrable and dictate their ability to team effectively and amplify the
impact of the multinational force. As political landscapes shift, and new cultural
interactions take place, the cues for individual cross-cultural competencies will need to
adapt as well. Human performance practices will similarly continue to evolve as research
expands, and the training involved must develop to meet not only these changes, but the
changes driven by modified physical demands of new airframes, operational scheduling,

and climates.
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Chapter V.

Designing the Training Program

Using the multi-level approach in the previous chapters to define the optimal
multinational fighter pilot from the force, team, and individual perspectives, this chapter
will establish a systematic method to create robust, yet adaptable training programs for
these fighter pilots. The intent is not to create a technical specification but build a system
with pillars that remain tied to the overarching optimization goal and utilize the
synergistic effects of the group to promote accelerated learning in challenging and
unpredictable environments. Starting with the selection process for fighter pilots, the
system will target those most likely to succeed not on the basis of outdated intelligence
measures but on their passion for the program and determination to grow. The
administration of the program will establish support systems and the required experts to
mentor and train the whole person to enhance not only their physical and mental well-
being, but optimize their technical training and performance. It will include logistical
approaches that utilize technological advancements to eliminate and reduce
administrative task loads on the operators and support team.

The foundation of the program lies in the continued relation to the end-state:
ensuring young multinational fighter pilots can tie their training to the larger
multinational force and feel part of that mission. Incorporating the tenets previously
established for multinational teams and individuals, the foundation will include

solidifying the physical and mental training directly into the curriculum rather than



having only recommended and vague options. This will allow accelerated growth
through the technical training, where each phase will match the desired learning
objectives with the tool best suited for those aims. Finally, the program will establish a
transparent evaluative criterion with a follow-on assignment matching system that aligns
individuals’ goals, interests, and strengths with an airframe community that has
established buy-in with that individual. The perhaps most critical aspect of the program,
however, is the closing of the feedback loop: to make the system adaptable and resilient,
each student and class provides data points for further program enhancement; these
results must be incorporated back into the selection analysis and program design to
maintain optimal performance.

A critical point in this system is that it is designed not to be unrealistically
expensive, but rather that by shifting funds from redundancies and inefficiencies into the
foundation of training, significant components of technical training can be advanced or
reduced in cost altogether by lower re-fly rates (i.e., the required additional training
sorties not built into the syllabus typically triggered by lack of progression or poor
performance) and exceptionally faster learning rates of trainees. Furthermore, this cost-
saving is not limited to initial training, but extends to all training and upgrades, regardless
of nation. By aiming to create, from the beginning of their training, optimal learning
fighter pilots that can effectively team cross-culturally, the cost and time of training will

be drastically reduced throughout their careers.

Selection Process
Selecting multinational fighter pilot candidates can be challenging with the

variety of educational styles and backgrounds, amplified by the cultural and national
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differences that can predicate distinct and varying approaches to learning. However, the
tests used cannot continue to employ invalid 1Q assessments and rely on non-correlating
previous experience as they have not yielded the optimal candidates based on those
criteria (Johnston & Catano, 2013; Sternberg, 2021). Rather, the selection process must
focus on the mindset of candidates, evaluating their passion for growth and learning, and
their determination to achieve their goals. These goals must be couched in a solid ‘why,’
understanding how they fit into a larger global picture. Finally, it must assess how the
individual will be able to integrate on traditional teams, and execute teaming in more
spontaneous exercises.

The capacity for grit and ability to shift to a growth mindset has been linked to
higher levels of success in challenging environments like those of multinational fighter
pilot training. As an example, the Grit Scale used by Duckworth asks individuals to
identify how they relate to the following statements:

1. New ideas and projects sometimes distract me from previous ones.
2. Setbacks don’t discourage me. I don’t give up easily.

3. | often set a goal but later choose to pursue a different one.

4. |am a hard worker.

5. I have difficulty maintaining my focus on projects that take more
than a few months to complete.

6. | finish whatever I begin.
7. My interests change from year to year.
8. lamdiligent. I never give up.

9. | have been obsessed with a certain idea or project for a short time
but later lost interest.

10. I have overcome setbacks to conquer an important challenge
(Duckworth, 2016, p. 55).
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The odd-numbered questions assess the passion component and are inversely scored (the
less the individual relates, the higher their grit score) while the even-numbered questions
assess the perseverance component and are proportionally scored (the more the individual
relates, the higher their grit score) (Duckworth, 2016). Dweck provides similar
evaluations for growth mindset, again asking individuals to assess if they mostly agree or
disagree:

1. Your intelligence is something very basic about you that you can’t
change very much.

2. You can learn new things, but you can’t really change how
intelligent you are.

3. No matter how much intelligence you have, you can always
change it quite a bit.

4. You can always substantially change how intelligent you are
(Dweck, 2017, p. 12).

The first two questions represent a fixed mindset, while the second two represent a
growth mindset (Dweck, 2017). These evaluations can easily be incorporated into
candidate assessments for multinational fighter pilot training programs.

Physical assessments similarly do not need to be made based on current physical
fitness, but capacity and commitment to growth and training. Additionally, the
evaluation of previous injuries needs to account for advancements in medicine and
physical therapy: losing candidates who have history as elite athletes because of previous,
fully-rehabilitated injury is senseless and costly. This concern is furthered by the
recognition of evaluations for the capacity to execute optimally as a team, both traditional
and in the teaming scenarios where preparation and time are limited. History of effective
operation on teams can be an easy evaluative factor, but additional factors may be the
capacity for individuals to reframe, for example, with the following tactics:
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e Tell yourself that the project is different from anything you’ve
done before and presents an exciting opportunity to try out new
approaches and learn from them.

e See yourself as critical to a successful outcome and yet as unable
to achieve success without the willing participation of others.

o Tell yourself that others are vitally important to a successful
outcome and may provide key knowledge or suggestions that you

can’t anticipate in advance.

e Communicate with others exactly as you would if the above three
statements were true (Edmondson, 2012, p. 110).

All of the evaluative criteria above must be couched in a deep understanding of
the ‘why’ behind their goals and the context of their training. Connecting goals to a
higher purpose or calling has been demonstrated to make individuals more resilient and
successful in their endeavors (Duckworth, 2016); many people apply wanting to be
fighter pilots, but they must be asked why that’s the case. While applicants may not have
their exact higher purpose clearly defined, introducing some of the possibilities during
interviews can help prompt that understanding; for example, service is common for
military applicants, even better if it can extend beyond service to a nation, but rather
service to ideals or humanity itself. If, however, the goals are superficial or tied to ego,
this can be a simple indicator that the training program may not be a good fit and the

trainee will likely not be successful.

Administration
An essential cornerstone of any training program is proper support for the
trainees. Advisor support has been intrinsically linked to cross-cultural student success
and their sense of belonging within the program (Caligiuri et al., 2020; Curtin et al.,
2013). With program advisors and mentors, there needs to be athletic trainers and

52



strength and conditioning coaches allocated to ensuring students are not only exercising
optimally, but correctly to ensure injuries are not created from poor form. With physical
trainers, functional health and nutrition coaches provide balance to ensure that the
corresponding changes in nutritional requirements and stress/time management are
implemented to accommodate the vigorous demands on the body and mind. However, in
order to establish engagement between students/instructors and these specialists, the
specialists must be highly credible, epitomizing the practices they advocate and
demonstrating the same teaming skills required of the individuals they coach; without
buy-in or if the coaches are not seen as trustworthy, their role in the program becomes in
itself an inefficiency. Finally, logistics can be streamlined and automated in key tasks to

reduce time strains on the instructors, students, and support staff.

Advisors/Mentors

Mentorship has been increasingly highlighted as a key to success across a wide
range of endeavors, and as such should be built into training programs to ensure students
can address concerns early and often in a psychologically safe environment without being
concerned with their evaluation. While there are some attempts at this with military
training officers, who are instructor pilots designated to assist students with outside issues
such as housing concerns or personal matters affecting flying ability, they do not meet the
full intent of advisor or mentor and thus often go under-utilized. Especially in the
multinational environment, creating advising systems are critical to the aim of seamless
integration and maintaining sense of self as high-performance trainees (Curtin et al.,

2013).
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One of the challenging aspects of creating mentors and advisors in multinational
military pilot training is the important regulations against fraternization especially
between students and instructors. These restrictions are essential, but as a by-product
limit the ability for instructors to mentor students. However, a workaround is to provide
mentorship and advisors outside the student’s direct training who have a professional,
codified role in the pilot training system, but ensuring that these individuals are not so far
removed from the training that their advice is unrealistic or feedback dissonant from the
realities of training and future career expectations. Given the rapid advent of remote
networking tools, these advisors and mentors could be ideal if chosen from desired
follow-on units and would, as an added enhancement, aid buy-in from units on trainee
success and development; a highly beneficial alternative option if there are limitations
with follow-on units would be identifying advisors and mentors from similar

environments such as elite athletic programs.

Athletic Trainers and Strength/Conditioning Coaches

Physical training is a key determining factor in preventing injury and optimizing
performance in the high-g environment. As such, students need to be introduced early to
regimented training like that of elite athletes; a suggested number of hours of physical
activity is not substantive and does not ensure the quality of training needed. Scheduled
workouts, specified down to the number of repetitions of each type of exercise with
weights tailored to everyone’s progression, should be maintained throughout training and
executed as groups with trainers and/or coaches running the exercises. These specialists
will optimize performance, and both prevent and rehabilitate injuries early, setting a

foundational commitment and understanding of the role physical training must play in
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fighter pilot lifestyles across nations. Furthermore, group training will not only amplify
results, but provide additional opportunities to build teaming skills outside of technical

training.

Functional Health and Nutrition Coaches

With increased physical and mental demands, integrated support from functional
health coaches and nutritionists is vital to maintaining readiness and sustained growth
potential. As students develop higher levels of strength and endurance, their nutritional
needs will vary greatly from previous levels and their desired physical performance can
only be optimized through corresponding nutritional optimization. This is equally true
for the changes in mental exertion required for the vast amounts of studying and
application students will encounter, along with the elevated stress and adrenaline levels
expected with high performance flying. Routine evaluations and adjustments to habit
patterns and nutrition practices can be optimized by functional health coaches and
nutritionists. By creating this self-awareness and providing professionally designed
toolkits of best practices, students can enhance their overall health and set the foundation

for best health practices moving into future missions.

Logistics Support

With a large enterprise like multinational fighter pilot training, there are ever-
present logistics that need to be precise and transparent, however they can also be time-
consuming and prone to human error. Rapid advancement in algorithm development and
implementation can eliminate many of these tasks, allowing support to reallocate their

efforts and giving valuable time back to instructors and students to focus on training.
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These savings will not only improve task-loading but reduce stress across the unit and
increase the number of pilots able to be trained in a given amount of time.

For example, operations in most training bases are extremely high tempo, and
every resource must be utilized precisely to maximize throughput, yet the allocations of
resources, students, instructors, and mission can quickly become complex, taking up
immense amounts of time or becoming extremely costly. Employing algorithms that not
only optimize the initial build of schedules, but can accommodate quick, optimized
reflows for changes in weather or pilot availability/currency will provide an invaluable
return on time and greatly reduce stresses on instructors and students, ultimately enabling
the program to provide optimal training flow to more students (OpsLab: Defense, 2021).
Additionally, a significant amount of time is spent on administrative upkeep on managing
student gradebooks and data analysis for their performance and feedback. These tasks
are critical to ensuring quality training and pilot throughput but can be repetitive and
require meticulous attention to detail. However, algorithms can be designed and
employed to reduce tasks that are repetitive and pull the necessary report information
with minimal effort by instructor or student. Again, by offloading logistical tasks that
can be accomplished through technological solutions, the program provides an optimal

learning environment by giving time back to students and instructors to focus on training.

Foundational Approach
Having established the support structures, delineating the foundational approach
to the training program will clarify the pillars needed to create the optimal multinational
fighter pilot. To generate buy-in from students for what will be a grueling program,

explaining the context of multinational fighter pilot training and multinational operations
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must happen early, and must be tied to larger goals. They must thoroughly understand
their future role as fighter pilots to better illuminate the importance of the program’s
tenets. Then, those tenets must be tied directly into the curriculum in a transparent

manner, such that instructors, students, and support staff are all aligned.

Introduce the Context

Students entering the fighter pilot training pipeline are typically engaging in their
first form of multinational force operation, and thus have limited exposure to the context
with their future careers and the importance of multinational operations. This often leads
to limited engagement with the multinational portion of the curriculum, specifically
limitations on practice and application of cultural awareness and agilities. Having
students examine the history and current relevance of multinational operations,
particularly the role of fighter pilot teams within these operations, can solidify not only
their understanding of the programmatic aims, but improve the relation of their individual
goals to their larger purpose or calling. Furthermore, the tie-ins made between the
multinational fighter pilot training program and the operational value of the cues and

skills will better solidify learning retention.

The Tenets as Pillars

Understanding the importance of the tenets previously highlighted for
multinational teams and individuals, it is clear they must be transparently incorporated in
the syllabus/curriculum of the program. In practice, vague requirements or recommended
exercises can fall to the wayside if throughput is challenging, so these tenets must not

only be introduced early (ideally even prior to academics) but be woven into the various
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phases of technical training. Cumulative evaluations of physical and mental training can
be made opting events for certain milestones in flight training, and routine exercises
should be firmly scheduled in teams as part of normal program operations.

Integrating training for cross-cultural competencies and team/teaming skills can
be approached similarly, with introductory academics and then expansion lessons
throughout training. For these skills to develop and become fluid in use, they must be
applied as well as taught, emphasizing the need for class-type structures to enable
sustained team environments. Additionally, in a multinational fighter pilot training
program, there are ample opportunities for less rigid application: physical and technical
training should be exercised in diverse groups to the maximum extent. Learner-centric
training does not necessitate the destruction of teams in favor of individual progression,
but rather can be tailored to illustrate how individuals can benefit from multinational

teaming opportunities.

Technical Training

The technical piece of training can benefit greatly from new technologies and
advancements in psychology, but to maintain multinational consensus these
enhancements must be well-researched and presented clearly. The program must be
adaptable to optimize training rates and methodology, but also to best prepare students
for a changing combat landscape. In order to amplify learning rates, the training tools
must be matched to the desired learning objectives, and the availability of training
materials and tools opened to students to promote self- and group-study, encouraging

individual persistence and application of team skills.
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Utilizing Training Tools/Styles Effectively

Technical training comprises academics, simulations, and flying. These three
activities are discussed in turn below.
Academics. Students begin with an overwhelming amount of general knowledge they
must quickly digest not only for academic exams, but for application once they begin the
simulator and flying phases of training. Previously, students were not allowed access to
the materials until a maximum of two weeks prior to their class start date, and there have
already been discussions to open access earlier, for example, once accepted into the
program. However, for many students the materials are not in a format they have seen
before, with many technical orders and instructions that are written in unfamiliar military
styles; this is exacerbated for students from other nations. Rather than simply handing
over a large pack of complex publications, printed or electronic, and minimizing the
benefit of students having early access, the program should include a simple curriculum-
type of document outlining the general role that each publication has for fighter pilots and
breaking down how to begin their studies, thus accelerating the student learning rate.
This document can also provide recommended study exercises for individuals and groups
to further build studying skills. Additionally, it will begin to create the foundation for
how they address similar publications in follow-on assignments and airframes, creating
an optimized approach to their future studies.

Academic lectures and computer-based academic training would therefore not
need to regurgitate information in the publications but elucidate how the information in
the publications is applied, covering the more complex areas of the publications or subtle

interactions between the publications. Rather than just presenting, the instructors can
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engage in more interaction with students, running learning exercises to test and develop
their studying habits and focusing on individual and group areas of weakness. Similarly,
computer-based academic programs can provide learning exercises to challenge students’
comprehension and application rather than simply having them reread material. By
encouraging active participation, the students will advance more quickly and learning
challenges will be addressed early in training.

P-missions (typically given by flight’s instructor pilot and covering nuances of
local procedures or major learning points for an upcoming phase of flight) can be
significantly enhanced and more optimally utilized. They offer the opportunity to
provide students some of the best instruction as the instructor cadre can determine the
best collection of techniques and approaches, record their best instructors along with
supplemental videos (e.g., instructor-flown demonstrations of maneuvers, flight path
lines on satellite imagery, and virtual recreations from multiple perspectives), and
provide these to students for openly available viewing throughout training. By pre-
recording these miniature lectures rather than having them in person, instructor time can
be reallocated to addressing student questions or developing more advanced skills, while
student schedules can be made more flexible. Also, these videos create consistency of
instruction for all students, but can still be updated and remade as desired to maintain
optimal best practice application.

Simulators. A significant focus item for fighter pilot training is the use of simulators and
virtual reality training devices. Both types provide invaluable training opportunities for
students, especially in the multinational environment where communication between

instructors and students can be complicated and thus mitigated by the ability for

60



instructors to easily show the student what they want them to do through the enhanced
visual representation from simulators and virtual reality devices. The most common
delineation of the two types of devices, which will also be used in this work, is that
simulators involve the highly-accurate replication of the cockpit interior (e.g., switch
placement and HOTAS, or hands on throttle-and-stick, functionality) with screens
providing environmental and external detail; the virtual reality or immersive training
devices involve the use of virtual reality headsets and virtual cockpit replication, still with
active controls but without necessitating the full replication of switch placement. The
virtual reality or immersive training devices are a relatively new technology being
incorporated into training programs, but already there are significant differences between
the two types that highlight how each can be best employed.

Simulators, with their precise replication of the cockpit interior are critical to
building muscle-memory for pilots, especially for emergency scenarios that require quick
reaction and complex switch actuation. These devices can be invaluable in their ability to
provide accurate representation of task management complexities specifically involving
coordinated hand movements, for example, optimizing how the student interacts with the
flight controls while managing multiple switch requirements. The ability of this
simulator to provide multiple repetitions of emergency scenarios or physically complex
situations enables optimization of physical habit patterns for new pilots (McLean et al.,
2016). Furthermore it can provide detailed data on physical reaction times that translate
directly to the reaction times in the aircraft.

The virtual reality or immersive training devices find their niche in optimizing

complex, composite cross-checks (requiring looking at both the cockpit instrumentation
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and outside references) and replicating external cues. By fully immersing students in the
environment, these devices provide invaluable insight into the visual scan patterns of
students and how it adjusts to their task loading. As a result, it is optimal for extremely
deliberate training of maneuvers that require vigilant composite cross-check (e.g.,
aerobatics, visual pattern references, and formation/fight cues) or for enhanced
chairflying, the practice by which students review and reproduce their upcoming or
previous sortie. These devices can be used to hone skills and replicate advanced
scenarios that would be inefficient in the aircraft, allowing instructors to target weak
areas or build foundations towards more complex mission sets such that the student’s
flight time is optimally utilized (McLean et al., 2016). Furthermore, these systems are
relatively compact, and can be used outside of the base, even being used remotely by
incoming instructors or students with the ability to still link to an instructor.

Elying. Flight time is the culmination of all of the skills learned from academics and
simulators/devices, testing the students’ ability to apply their knowledge and execute
while combatting physiological responses and unexpected complexities unique to the
flying domain that cannot be fully replicated in simulation devices. It is therefore critical
that the learning objectives for each sortie and phase of flying be extremely clear and
targeted, as the flying portion of training is frequently the most limited by cost and
attrition; extremely deliberate training, tailored to the students executing the sortie is
critical to optimizing their growth from each mission (Duckworth, 2016). Understanding
learning foundations, the desired training flow should be optimally designed to maximize
progression and performance; for instance, having students jumping between phases early

in the program can be counter-productive, whereas allowing them to build a solid
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foundation of skills then expand them will reduce unsatisfactory performances and
additional required training (Salas & Cannon-Bowers, 2001).

The evaluative sorties at the end of each phase of flight training are called
‘checkrides;’ they are critical to not only evaluating cumulative performance, but training
students to handle additional stresses and mitigate any accompanying physiological
response. Checkrides are also routine throughout a fighter pilot’s career, required at the
end of every upgrade and to maintain qualification in their aircraft. However, the
expectations and necessary performance must be transparent, and most importantly
consistent with their training up to that point. Furthermore, it should mirror systems used
throughout their future training and in their next airframes, with similar evaluation
criteria, task prioritization, and stress induction. The technical training should not just be
training for that particular trainer aircraft, but should be an exercise in optimizing the
foundational skills in the previous sections through direct application and review (Salas
& Cannon-Bowers, 2001). However, it is vitally important that throughout training, a
mastery orientation versus performance orientation is maintained: with a mastery
orientation “individuals seek to develop competence by acquiring new skills and
mastering novel situations” versus a performance orientation by which “individuals
pursue assurances of their own competence by seeking good performance evaluations and
avoiding negative ones” (Salas & Cannon-Bowers, 2001, p. 479). Major evaluative

sorties must still be framed around learning and debriefed accordingly.

Evaluation and Follow-On Assignment Matching
The evaluative criteria used to match students with their follow-on assignments is

essential to optimizing buy-in from both the students and their gaining units. Not only
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does the system need to be transparent, but also evaluate the knowledge, skills, and
passion that indicate inclination towards continued accelerated growth in their next
assignment rather than base performance levels specific to the training aircraft (Salas &
Cannon-Bowers, 2001). This approach also opens critical channels of communication
with follow-on units not only in interview-type interactions with students but also in the
sharing of data between units so as to provide accurate assessment of success markers
amongst trainees.

Student success in follow-on training and their assignments can be optimized
through matching systems that not only accurately assess the candidate’s potential but
create a transparent system of buy-in from both sides. Especially given the capabilities of
remote interviews, involving gaining units early will have them more invested in student
success, ensure culture/personality matches, and allow the development of mentorship
even prior to the pilot arriving at that assignment, again increasing their performance in
follow-on training. Employing a system like that used by medical schools when
matching their graduates with hospitals ensures clarity and more equitable results for both
students and gaining units (Gusfield & Irving, 1989; Roth & Peranson, 1999);
furthermore it would greatly streamline logistics and reduce human error, optimizing
administrative tasks across multiple units.

Incorporating feedback loops into how training is updated and designed is
invaluable to ensuring continued optimization and adaptation to new technologies and
tactics. Data analysis not only from student performance in their first training program,
but throughout follow-on training and advanced schools (e.g., Fighter Weapons School)

is critical to validate or invalidate training practices and tools; training needs-analysis
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outlines how this can be approached and incorporated into multinational pilot training

(Salas & Cannon-Bowers, 2001). Making deliberate, data-driven decisions on the design
of the training program ensures valid optimization and increased student success not only
in the training aircraft, but towards the larger end-state: creating the optimal multinational

fighter pilot force.
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Chapter VI.

Conclusion

In order to develop the optimal multinational fighter pilot training program, an
exceptionally clear vision of the end-state at every level is required. Furthermore, that
vision is not fixed in its entirety, but rather it must maintain some fluidity in order to
adapt to an ever-changing environment and combat landscape. It is critical when
designing the training program to identify the key tenets at each level that are in
themselves unchanging and build the methodology to enable resilience and growth. As
evident by changing threats to alliances and budgetary shifts (Biden Approves Global
Posture Review Recommendations, 2021; The Department of Defense Releases the
President’s Fiscal Year 2022 Defense Budget, 2021; Biden, 2021; Harb & Rasheed,
2022; Trofimov, 2022), multinational forces are not only necessary, but a significant
focus item across the political landscape.

Fighter pilots always operate as a team, whether amongst themselves or in concert
with other assets, and these teams are increasingly diverse between exchange tours and
multinational operations. To operate optimally as a team, these multinational fighter
pilots need to understand the key points of the driving doctrine on multinational forces,
and what the different leadership constructs change about the team’s role in the operation.
Additionally, it requires an ability to assess the cultural complexities of nations and non-

state organizations to readily meet the challenges created in the larger combat domain.



The optimal multinational fighter pilot team can be formed across a variety of
scenarios, whether well-established and rehearsed in the case of a home unit, or being
assembled during an operation relying on a diverse group of individual experts to solve
complex problems. Both approaches involve development of exemplary interpersonal
skills, and each can be leveraged to optimal effect depending on the context.
Recognizing the cues for each set of skills and applying them swiftly are key to optimal
teams and teaming (Edmondson, 2012). Furthermore, the dimensions of cultural
competencies must be understood so as to be applied based on the criteria: a rigid
adherence regardless of culture in cases such as safety regulation, adaption to a single
culture in cases like creating goodwill with a host nation, or a blending of cultures in the
design of innovation such as complex problem solving (Caligiuri & Tarique, 2016).

At the lowest level, individual fighter pilots within these teams and forces must
exemplify the concept of the warrior-scholar, in a constant state of learning and growth
while pushing the bounds of human performance, but simultaneously applying advanced
diplomatic skills across cultures. Their success is critically dependent on psychological
resilience and their grit, or passion and determination (Duckworth, 2016; Wang et al.,
2021). However, the physical demands of flying and sustained performance demand
regimented physical training to prevent injury and improve long-term mission readiness
(Staff Sgt. Delaney Gonzales, 2020). Furthermore, these individuals must possess
immense receptivity and humility in order to establish psychologically safe teams, and
most importantly to enable the vertical transfer of these skills and abilities to the team
and force levels (Ou et al., 2018; Owens et al., 2013; Owens & Hekman, 2012; Reschke

et al., 2020; Yeomans et al., 2020).
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Once these tenets are identified, the training program can be developed through
detailed training-needs analysis (Salas & Cannon-Bowers, 2001). The thorough
evaluation of each step of the program is essential, starting with a deep understanding of
the selection process and criteria, looking not to outdated intelligence measures but to
capacity and commitment to learning and growth (Duckworth, 2016; Dweck, 2017;
Sternberg, 2021). Then, the administration of the program can be outlined, ensuring
trainees are provided the necessary experts and support staff to enhance every aspect of
their individual mental and physical performance. Using these mindsets and exercises as
the foundation, technical training can be vastly accelerated as students are enabled to
maximize their learning and their training objectives are clearly aligned with the
appropriate learning tool. Finally, how trainees are matched to their follow-on
assignments can be optimized through transparent evaluation and established buy-in from
follow-on units. The data generated by each student will be looped back into the training
needs analysis to maintain adaptability and enhancements to create the optimal program.
With high demand for fighter pilots, low retention rates, and escalating combat
landscapes, multinational fighter pilots need to be exceptionally qualified, with a

significant training throughput rate only achieved through optimized programs.
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Chapter VII.

Discussion

This work examined the desired end-states at each level (force, team, and
individual) then explored how to take the core tenets of these to design the system for an
optimal multinational fighter pilot training program. The largest limitation was the scope
of research: each chapter of this paper could easily be standalone as its own body of
work, but the critical contribution was clarifying the underlying tie-ins across levels and
areas of expertise. Understanding the time constraints, this work did not focus on the
technical details, but rather sought to examine root causes and key concepts. It rests on
the assumption that systems for technical analysis already exist and a baseline syllabus is
in place at the bases that would benefit from this examination. However, there are
several opportunities for future research that could greatly enhance this work.

Burnout is a significant risk in multinational fighter pilot operations, from initial
training and throughout the rest of pilots’ careers. Often, attempts to relieve burnout do
not address the root cause or demonstrate a deep misunderstanding of the concept. There
is substantial research into the reasoning behind burnout, and best practices to mitigate
the effects that can and should be incorporated into this training program (Bakker et al.,
2014; Maslach et al., 2001; Thompson & Bunderson, 2019). These works can
significantly relieve some of the most high threat pressures that reduce fighter pilot

retention as well as build early recognition and correction in young aviators.



Throughout the research for this work, there was a startling lack of data on female
and ethnic minority fighter pilots. This work did highlight the issues with attrition of
these minorities from pilot training, but further research into the need for stereotype
change and how best to leverage physiological differences will be crucial to recruiting
and retaining more diverse groups of fighter pilots, especially across multinational
operations (Schulker et al., 2018; Williams & Tiedens, 2016). Perhaps most importantly,
there is a plethora of research into the benefits of and optimal use of diversity especially
in relation to conflict and peace-keeping (Chenoweth & Stephan, 2013).

With regards to the interpersonal aspect of multinational fighter pilot training,
there is significant opportunity in researching cross-cultural agility application
specifically in military operations, as most of the works used in this paper applied to
businesses and universities/colleges. Additionally, there is ongoing research in holistic
health and nutrition, for example, on interactions of amino acids like L-theanine
(frequently found in teas) and caffeine to improve performance; psychology research on
mental optimization has expanded greatly with subjects such as optimistic self-talk and
neuro-linguistic programming. While not all these avenues may prove fruitful, they
indicate positive direction and research topics that should be monitored as part of training

program updates.
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