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The Right Stuff  
Redefining How to Train Pilots 

 

By Steven Shaw 
February 20, 2025 

 

Executive Summary 
 

For generations, exceptional pilot performance was attributed to inherent talent—having "The 

Right Stuff." This belief system has shaped how we approach pilot training, leading to inefficient 

methods that fail to maximize human potential in the cockpit. The reality is that no pilot succeeds 

on talent alone. 

 

This paper challenges traditional pilot training methodology and presents a structured framework 

for developing expertise through deliberate practice. Key insights include: 

 

• Pilot performance isn't about innate talent—it's about the quality and structure of training 

• Current training methods often confuse evaluation with instruction 

• Real expertise comes from deliberate practice—structured, feedback-driven training 

proven to produce mastery 

• Pilot skill can be broken down into five fundamental components: Knowledge, Decision-

Making, Perception, Physicality, and Communication 

• Training must progress through specific phases: Follow-Along, Drill, and Do 

• Most "practice" in aviation isn't actually practice—it's performance under pressure 

• Video study, properly structured communications training, and targeted simulator 

sessions can dramatically accelerate skill development 

• Experience isn't about hours logged—it's about the quality and variety of situations 

processed 

 

The framework presented here goes beyond maintaining currency or meeting minimum 

requirements. It provides specific, practical tools for continuous improvement, allowing pilots to 

systematically build and maintain true expertise. By applying these principles, we can train pilots 

more effectively, efficiently, and safely than ever before. 
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1. Challenging the Myth 
 

For much of aviation history, the best pilots were believed to have The Right Stuff—an innate, 

intangible mix of natural ability and raw talent that only a select few were born with. Yet, even 

the most gifted person in history, born a thousand years ago, would never have made it into the 

air because there were no airplanes. The reality is that no pilot succeeds on talent alone. 

Technology, resources, and—most critically—the quality of training all shape what The Right 

Stuff really means. Today, we understand that to develop exceptional pilots, we must first provide 

them with the right tools—proper guidance, structured training, and instruction that maximizes 

their potential in the cockpit. 

 

When I checked into Navy flight training, I followed the same routine as all new students: we 

lined up in a small, dimly lit back office of a Cold War-era cinderblock building, waiting to 

receive our “pubs.” A friendly civilian employee hands over a box filled with manuals, 

checklists, and a big stack of Flight Training Instructions (FTIs)—thousands of pages of 

technical material. With each box came a friendly, "Good luck!" And that was it. 

 

From that moment forward, the expectation was clear: we were to go home, absorb every word, 

and commit it all to memory. Guidance ended where evaluation began. Instructors would 

reinforce this culture with the age-old phrase: “You show up with the knowledge, and we’ll teach 

you how to fly.” 

 

But what happens when a student does exactly that—studies relentlessly, arrives fully 

prepared—and still struggles in the aircraft? The same instructor who preached knowledge as the 

foundation of success turns around and marks "below average" on the grade sheet; the student 

simply doesn't have The Right Stuff. 

 

And I agree... 

 

Because The Right Stuff isn't something you're born with—it's something you're given to enable 

effective training. A stack of “pubs,” no matter how thorough, does not translate into 

performance. And yet, when performance falls short, we blame the student rather than 

scrutinizing the training itself. That student doesn’t lack aptitude, they lack the necessary 

resources to be successful. 

 

It’s time to step back and reevaluate how pilots are trained. Modern aviation faces a dual 

challenge: training more pilots to meet rising demand while maintaining the highest standards of 

safety and performance. Conventional training methodologies are failing to keep pace. The 

process takes too long, costs too much, and lacks the efficiency needed to scale effectively. 

 

To overcome these challenges without compromising excellence, we must rethink pilot training 

from the ground up. Deliberate practice—a structured, feedback-driven approach proven to 

produce expertise—offers a transformative solution. By systematically targeting weaknesses, 

refining skills, and providing real-time, actionable feedback, it bridges the gap between 

traditional training and the demands of the cockpit. Grounded in decades of research on the 
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acquisition of expertise, this framework provides specific, practical tools for maximizing 

performance while making far better use of precious flight time. More importantly, it establishes 

a systematic approach to continuous improvement—one that prevents the gradual skill decay we 

too often accept as inevitable. If we want our future pilots to have The Right Stuff, we’re going to 

have to give it to them. 

 

 

2. Deliberate Practice: The Science of Expertise 
 

Deliberate practice is the single most important factor in determining expertise across all 

domains. Research has consistently shown that deliberate practice—not innate talent, IQ, or even 

total time spent performing an activity—is the strongest predictor of mastery (Ericsson, Krampe 

& Tesch-Römer, 1993). Whether in music, chess, medicine, athletics, or aviation, experts are not 

born—they are made through a highly structured, purposeful process of skill development. 

 

What makes deliberate practice unique is that it is fundamentally different from simply 

performing a task or accumulating experience. Many people assume that improvement is a 

natural byproduct of time spent doing something, but research has shown that this is not the case. 

When individuals engage in an activity repeatedly, they tend to reach a level of acceptable 

performance and plateau—without necessarily getting better. Worse, without deliberate efforts to 

refine and maintain skills, performance can actually degrade over time. Studies in fields such as 

medicine have shown that doctors with decades of experience are not necessarily better than 

those with fewer years in practice—and in some cases, they are worse, having developed habits 

and shortcuts that erode precision (Ericsson, 2007). This is because experience alone does not 

push individuals past their current limits, nor does it guarantee retention of previously mastered 

skills.  

 

Unlike conventional training, which often involves repetition without structure, deliberate 

practice is designed to stretch an individual’s abilities in a targeted, measurable way. It isolates 

specific weaknesses, applies structured feedback, and forces individuals to operate just beyond 

their comfort zone, creating the conditions necessary for continuous improvement. 

 

The impact of deliberate practice is so powerful that it has redefined how we understand 

expertise. Across disciplines, the most skilled performers are not those with the most talent, but 

those who engage in the highest quantity and quality of deliberate practice. It is not a question of 

how much time one spends doing something, but how that time is spent. 

 

This research challenges traditional assumptions about learning and skill acquisition, 

demonstrating that expert performance is not limited by natural ability—it is the result of a 

process that can be intentionally designed and optimized. Without it, even experienced 

professionals risk stagnation or regression, proving that expertise is not something you attain—it 

is something you must continually develop and sustain. 
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Beginner vs. Expert Performance 
 

A crucial insight from research on skill acquisition is that beginner performance does not predict 

final performance. This is because beginners and experts process information in fundamentally 

different ways. 

 

Beginners rely on sequential, step-by-step execution, consciously focusing on individual 

elements without a clear understanding of how they interconnect. Their performance is slow, 

deliberate, and prone to error because they have not yet formed the mental structures needed for 

efficiency. Experts, by contrast, operate through highly developed mental representations—

cognitive frameworks that allow them to anticipate, recognize patterns, and execute complex 

tasks with fluidity and precision. 

 

Because these two modes of operation are so distinct, early difficulties or successes do not 

indicate a lack of, or presence of potential. Many of the most highly skilled professionals 

struggled in their early stages, and many people who started strong in a particular field never 

become experts. Instead of trying to predict final levels of expertise based on beginner 

performance ,we should be looking for individuals with a predisposition to engage in, and sustain 

high levels of deliberate practice over a prolonged period of time. Instead of filtering out students 

who "don’t have The Right Stuff," training should focus on developing their mental 

representations to accelerate their transition toward expertise. 

 

The Aircraft Hangar Analogy for Mental Representations 
 

To illustrate how mental representations develop from beginner to expert, think of expertise like 

an aircraft hangar. Imagine that the hangar represents all the knowledge and skills within a 

particular domain. A beginner enters with a small flashlight, only able to focus on one object at a 

time—an engine part here, a checklist there—reflecting the fragmented, sequential nature of 

beginner learning. They struggle to navigate because they lack an overarching understanding of 

how everything is organized in the hangar. 

 

An expert, on the other hand, walks into the same hangar and flips on all the lights at once. They 

instantly see how every component is arranged, how different systems connect, and how to move 

efficiently through the space. Their mental representations allow them to process and apply 

information intuitively, without needing to think through each step one at a time. 

 

The goal of deliberate practice, then, is to transition from a small flashlight to turning on all the 

lights in the hangar at once, as effectively and efficiently as possible. 

 

Characteristics of Deliberate Practice 
 

Research has identified specific characteristics that define deliberate practice. These 

characteristics serve as useful criteria for designing and evaluating effective training activities, 

ensuring that practice leads to meaningful skill development rather than mere repetition or 

experience accumulation. 
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No External Rewards or Consequences 

Probably the most defining characteristic of deliberate practice is that it is not driven by external 

motivators such as recognition, financial gain, grades, avoidance of failure, or safety risks. When 

external factors like job assignments or flight safety are present, individuals focus on delivering 

their best performance—minimizing errors and avoiding weaknesses. But giving one’s best 

performance is not the same as practicing to improve. 

 

Deliberate practice is driven solely by the goal of improving one’s performance. This means 

actively seeking out mistakes, rather than avoiding them. Progress is made by identifying 

deficiencies, isolating them, and working through the discomfort of failure. Without this 

approach, training becomes an exercise in maintaining the status quo rather than advancing 

toward mastery. 

 

Immediate, Objective Feedback 

For an activity to qualify as deliberate practice, feedback must be immediate and objective—a 

direct, measurable assessment of whether performance met the standard, free of ambiguity, 

opinion, or delay. It provides a simple "yes or no" determination of success, allowing for instant 

correction of errors.  

 

This real-time feedback is what makes deliberate practice so effective. Improvement doesn’t 

come from simply repeating a task—it comes from identifying mistakes, correcting them 

immediately, and refining performance with each attempt. Making mistakes is not just a part of 

the learning process; it is the learning process. Progress only occurs when mistakes are made, 

recognized, and corrected in real time. 

 

Immediate, objective feedback functions like a funnel for improvement: 
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When learning a new skill, performance is naturally full of mistakes, represented by the blue line 

deviating from the black baseline of correct performance. Immediate, objective feedback, shown 

by the red lines, continuously corrects these deviations, funneling performance toward mastery.  

 

With repeated cycles of execution, feedback, and adjustment, errors shrink in magnitude until 

performance stabilizes at a high level of precision. Without this funneling mechanism, errors can 

persist, or even grow over time. 

 

Guided by an Experienced Instructor  

Deliberate practice requires expert guidance. A knowledgeable instructor does more than oversee 

training—they actively shape the practice process by identifying inefficiencies, structuring drills 

for maximum effectiveness, and ensuring errors are corrected before they become ingrained. 

They help students avoid common pitfalls, navigate plateaus, and accelerate improvement by 

providing precise, real-time feedback. 

 

Without expert guidance, individuals risk practicing inefficiently or reinforcing bad habits. 

Deliberate practice is not self-directed trial and error—it is an intentional, instructor-led process 

that ensures practice is both productive and purposeful. 

 

Targets Specific Weaknesses in Performance 

Deliberate practice is not about general repetition; it is engineered to address specific 

deficiencies in performance. Instead of practicing broadly, each session must be designed to 

improve targeted weaknesses with: 

 

• A narrow focus on precise skill gaps. 

• A difficulty level that pushes current abilities without becoming overwhelming. 

• A structured progression that builds skill over time. 

• Measurable performance criteria that define success. 

 

Unstructured practice tends to reinforce existing habits—whether good or bad—while deliberate 

practice systematically dismantles weaknesses and rebuilds skills with precision. This targeted 

nature is what makes deliberate practice vastly more effective than mere repetition, but it also 

makes it inherently demanding. 

 

Effortful and Inherently Unenjoyable 

Deliberate practice is difficult by design. Its intensity comes from the relentless focus on 

deficiencies and the continuous, effortful process of correcting errors. It means constantly 

working on the things you can’t do—always pushing outside your comfort zone and confronting 

weaknesses head-on. This is not casual training—it is structured, demanding, and mentally 

exhausting. 

 

This is why individuals stop engaging in deliberate practice when the external need for 

improvement disappears. Elite athletes do not continue high-intensity training after they retire 

from competition. If deliberate practice were inherently enjoyable, we would expect it to persist 

even without the demands of competition or performance evaluation. 
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Distinguishing Deliberate Practice from Other Activities 
 

Related activities within a particular domain generally fall into one of three categories: work, 

play, and deliberate practice. Being able to distinguish between them is essential to 

understanding the nature of deliberate practice. 

 

Work: Performing Under Real-World Constraints 

Work is any activity where performance is driven by external rewards or consequences, such as 

pay, recognition, evaluation, or safety requirements. It prioritizes executing known skills reliably 

rather than improving them. In aviation, this includes: 

 

• Actual flights – Performing flight operations where safe and effective execution is 

paramount. 

• Evaluations or check rides – Demonstrating competence under scrutiny to maintain 

status. 

• Mission operations – Applying established skills to achieve real-world objectives. 

• Required currency events – Completing mandatory flight hours or tasks to maintain 

certification. 

 

Because the stakes in work are high, performance must be consistent and reliable. Pilots are 

expected to use existing skills, minimize errors, and execute procedures efficiently. There is little 

room for experimentation, trial and error, or intentional risk-taking. 

 

Consider a pilot struggling with crosswind landings who wants to improve. On their next flight, 

they plan to do touch-and-go’s for extra practice. However, since flights are work, the pilot 

cannot isolate landings from the many other demands of flying. They must still manage the 

traffic pattern, fly the aircraft, monitor for other traffic, make radio calls, and adjust for changing 

conditions—none of which directly contributes to refining their landing technique. Additionally, 

based on airfield procedures and traffic, they may get at most six to ten landing attempts under 

ideal circumstances. And even then, there’s no guarantee the desired crosswind conditions will 

be present. 

 

By contrast, that same amount of time spent in a dedicated simulator session—where the aircraft 

can be repeatedly reset to final approach—could provide dozens of crosswind landing repetitions 

under the exact desired conditions. This isn’t to say that improvement can’t occur in the aircraft, 

but in terms of training efficiency and skill development, it’s far from optimal. 

 

Work and Deliberate Practice: Opposite Sides of the Same Coin 

While fundamentally different, work and deliberate practice are interdependent. Work—the 

execution of skills in real-world conditions—creates the need for deliberate practice. Without the 

drive for high-level performance in the cockpit, there would be little reason to engage in the 

rigors of deliberate practice. 

 

At the same time, work alone is insufficient for improvement. Simply accumulating flight hours 

does not refine skills—it only reinforces existing abilities. Without structured, targeted 

refinement, even the most experienced pilots risk stagnation. A pilot who merely logs hours may 
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become proficient at routine tasks, but without deliberate practice, their skills will plateau and 

may even degrade over time. 

 

Mastery requires both. Work without deliberate practice leads to stagnation; deliberate practice 

without work lacks purpose. The key is structuring training so that each strengthens the other. 

 

Play: Engaging Without Structure or Consequence 

At the opposite end of the spectrum is play—activities performed without explicit performance 

goals or structured outcomes. Play is motivated by enjoyment and exploration rather than 

external pressures or measurable improvement, and has little relevance to aviation. 

 

Current Training Framework Analysis 
 

The conventional approach to flight training essentially consists of some combination of the 

following underlying elements: 

 

• Study – Learning through manuals, technical references, coursework, and lectures. 

• Brief – Pre-flight planning to review key concepts and align on training objectives. 

• Fly – Live flight training where pilots apply skills in real conditions. 

• Debrief – Post-flight review of performance and key takeaways. 

• Simulators – Supplemental training used for skill reinforcement and evaluations. 

 

If we analyze each of these through the lens of deliberate practice we immediately see that 

deliberate practice is almost entirely absent from typical flight training programs. 

 

Study: 

Studying provides foundational knowledge, but knowledge alone does not equate to skill. 

Reading about a maneuver does not mean a pilot can execute it. Memorizing procedures does not 

develop the real-time processing required to apply them under operational constraints. 

 

Why is studying not deliberate practice? 

 

• No Immediate Feedback: There is no mechanism for real-time correction. Errors in 

understanding or recall may go unnoticed until much later—if they’re even caught at all. 

• Passive Absorption, Not Active Engagement: Reading or listening to information is a 

passive activity. While important for learning, it does not demand execution, refinement, 

or adaptation of skills. 

• Lack of Systematic Skill Development: Deliberate practice requires structured, effortful 

engagement with real performance metrics. Studying, by contrast, prepares the mind with 

theoretical knowledge but does not actively develop abilities. 

 

Brief 

Briefings ensure pilots enter the cockpit with a shared understanding of mission parameters, but 

they do not actively develop skills. They are task-driven, not development-driven—focused on 

aligning pilots with the objectives of the flight rather than refining individual weaknesses. 
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Why is briefing not deliberate practice? 

 

• No Immediate, Objective Feedback on Performance: Briefings involve discussion, but 

there is no execution or real-time correction. Misunderstandings may not become 

apparent until errors occur in flight. 

• Passive Preparation, Not Active Engagement: Briefings prepare pilots for what they are 

about to do but do not demand actual performance. Pilots may clarify questions, but they 

are not practicing skills in real-time. 

• Assessment, Not Refinement: Pilots are expected to arrive prepared. The briefing 

confirms knowledge but does not systematically improve execution. 

 

Fly 

At first glance, live flight may seem like the ideal setting for skill development. After all, pilots 

are applying their knowledge and executing real maneuvers in the actual operating environment. 

However, deliberate practice cannot occur in the aircraft for one fundamental reason: deliberate 

practice requires a training environment free of external rewards or consequences, where the sole 

purpose of the activity is to improve performance. 

 

Why is live flight not deliberate practice? 

 

• The Presence of Consequences: Mistakes in deliberate practice are expected, necessary, 

and safe. In live flight, mistakes can have immediate, real-world consequences—from 

safety risks to mission failure. Pilots cannot afford to experiment or take risks purely for 

the sake of improvement. 

• No Repetition of Isolated Skills: Effective skill refinement requires focused, repetitive 

drills where a single maneuver can be practiced in rapid succession. In flight, pilots must 

manage the entire operational context, making it impossible to isolate specific 

weaknesses for repeated refinement. 

• Performance Over Experimentation: In deliberate practice, the focus is on identifying 

and correcting errors without pressure to perform at peak ability. In live flight, pilots must 

prioritize executing tasks correctly the first time—there is little room to intentionally 

push beyond personal limits, fail, and refine through controlled mistakes. 

 

Because of these constraints, live flight aligns more closely with "work" than practice. Pilots are 

not refining skills—they are demonstrating competence in an unforgiving environment.  

 

Debrief: Learning from Experience, But Too Late for Immediate Correction 

Debriefs provide valuable insight and retrospective analysis, but they lack a core requirement of 

deliberate practice: immediate, objective feedback. Performance is evaluated only after the flight 

has concluded, meaning pilots cannot immediately apply corrections to refine their skills in real 

time. 
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Why is debriefing not deliberate practice? 

 

• Delayed Feedback: Mistakes are identified only after the fact, long after the pilot has 

performed the task. Errors are not corrected in the moment, making it difficult to adjust 

and reinforce proper execution while the experience is still fresh. 

• Lack of Repetition: Debriefs highlight mistakes, but there is no structured opportunity to 

immediately repeat and refine the skill based on feedback. The next chance to apply 

corrections often comes hours, days, or even weeks later. 

• Subjectivity and Memory Limitations: Feedback often depends on the instructor’s 

recollection and interpretation rather than objective, quantifiable data or video footage. 

Critical details may be inaccurately recalled or overlooked entirely. 

• No Direct Skill Engagement: Discussing what went right or wrong does not engage the 

pilot in actual skill refinement. Debriefing is analysis, not execution. 

 

While debriefs are important for identifying weaknesses and reinforcing lessons, they do not 

provide the real-time feedback and structured skill repetition to constitute deliberate practice. A 

pilot can know exactly what they did wrong after a flight, but without immediate, targeted 

correction, there is no opportunity for skill refinement. 

 

Simulators 

Simulators offer a controlled training environment where pilots can rehearse procedures, practice 

maneuvers, and develop their skills. In theory, simulators should be the ideal setting for 

deliberate practice because they: 

 

• Provide a safe environment to push skill boundaries without real-world risks. 

• Allow for targeted repetition of specific maneuvers without operational constraints. 

• Can incorporate real-time, objective feedback from instructors or performance 

monitoring systems. 

 

However, in most applications, due to the way in which simulators are utilized, they are not used 

to conduct deliberate practice. 

 

• Simulators Are Often Treated as Flight Substitutes: In many training programs 

simulators are structured to mirror live flight events rather than serve as deliberate 

practice environments. Instead of isolating and refining specific skills, simulator sessions 

are often designed to replicate full flight scenarios. This approach makes them more of a 

rehearsal than a structured training tool for targeted skill development. 

• External Pressures Shift the Focus from Practice to Performance: Deliberate practice 

requires an environment free of external rewards or consequences, where mistakes are 

learning opportunities rather than liabilities. However, in most formal training settings, 

simulators are used for evaluations, check rides, or syllabus progression. Once 

performance expectations, grading, or career impact enter the equation, deliberate 

practice ceases to exist. Pilots become focused on demonstrating competence rather than 

refining weaknesses. 
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• Lack of Structured Skill Isolation and Feedback Loops: A simulator session is only as 

valuable as the way it is structured. If pilots are simply running through full flight profiles 

and sequences, they are not engaging in deliberate practice. The key to making simulators 

effective is the ability to reset quickly and drill specific skills. 

 

Simulators have the potential to be one of the most effective tools for deliberate practice—but in 

most applications, they are underutilized as true training environments. Instead of being designed 

for incremental, feedback-driven skill refinement, they are frequently used for performance 

validation, which limits their effectiveness in driving long-term improvement. 

 

This lack of opportunities for deliberate practice in aviation training becomes even more 

apparent when compared to other performance-based fields, such as competitive sports. 

 

The Sports Analogy: Why Aviation Lacks True Practice 
 

In sports, the distinction between practice and game-time is clear. Games (work) involve external 

rewards or consequences—competition, performance evaluations, and objective scoring systems 

that determine a winner and a loser. During games, athletes apply their ingrained, refined skills at 

full intensity, aiming for their best possible execution while avoiding mistakes. 

 

Practice, however, is different. 

 

The sole purpose of practice is to improve performance in preparation for the game. There are no 

external rewards or consequences—only structured, guided efforts to refine skills, correct 

mistakes, and enhance execution. 

 

In sports training, coaches design targeted drills and exercises to systematically improve specific 

weaknesses in an athlete’s performance (the activity is guided by an instructor experienced in the 

field). Feedback is immediate and objective, either built into the drill itself or provided by the 

coach. 

 

• A receiver either catches the ball or drops it—an objective outcome. 

• A basket is either made or missed—no debate required. 

• A sprinter either beats their previous time or doesn’t—improvement is measurable. 

 

Because of this clear separation between practice and competition, athletes enter game-time fully 

prepared, having already refined the skills they will need before stepping onto the field. In the 

typical way pilots think about flying, this separation does not exist—and that presents a 

fundamental problem. 

 

Game-Time Performance: The Live Flight Environment 

In live flight training, pilots are operating in real-world, high-stakes conditions. The 

consequences of mistakes are severe—ranging from failed evaluations to loss of life. 

If there is a reasonable expectation that you can die doing something, it is not practice—it’s 

game time. 
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Live flights, therefore, function like a competitive game: 

 

• External consequences exist—mistakes may result in failing an evaluation, repeating a 

training event, or worse, an accident. 

• Pilots must perform at their highest level—there is little to no room for experimentation 

or trial and error. 

• Error avoidance takes priority over targeted skill development. 

 

Because of these constraints, deliberate practice cannot exist in live flights—just as a quarterback 

wouldn’t try to change his throwing mechanics during the Super Bowl. 

 

Simulator Training: Scrimmages, Not Practice 

In sports, scrimmages serve an important role: they allow athletes to test how well their 

individually developed skills hold up in game-like conditions. Scrimmages reveal gaps in 

execution, expose weaknesses that still need targeted refinement, and highlight where techniques 

break down under pressure. But they are not where skills are first built—scrimmages validate 

preparation, not replace it. 

 

Simulators in aviation serve a similar function. They provide a controlled environment where 

pilots can rehearse procedures, refine maneuvers, and develop proficiency in managing real-

world scenarios. Like a scrimmage, they help pilots integrate multiple components of 

performance, identify weaknesses, and improve situational decision-making. 

 

This is why simulators are an essential part of training—but just as scrimmages don’t replace 

structured, targeted practice, neither do simulators. Their value comes from applying and testing 

skills, not necessarily from developing them. Later, we’ll explore how simulators can be adapted 

for deliberate practice, unlocking their full potential as tools for accelerating skill development. 

 

The Missing Component: Where Is Aviation’s Version of “Practice”? 

In sports, structured practice isolates and refines individual skills before integrating them into 

full-speed competition. Athletes drill specific movements, receive immediate feedback, and 

improve weaknesses in a controlled, consequence-free environment before stepping onto the 

field. 

 

Aviation lacks this equivalent. There is no dedicated phase of training where pilots 

systematically break down skills, refine them with immediate feedback, and improve them in a 

structured manner without external pressures. The absence of this practice phase means pilots 

develop their skills primarily through live flight—where safety, efficiency, and operational 

constraints take priority over focused improvement. 
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3. A Framework for Applying Deliberate Practice to Pilot 

Training 
 

To incorporate deliberate practice into flight training, we must first define what we actually mean 

by “pilot skill.” This begins with understanding the fundamental nature of the environment in 

which pilots operate. 

 

Aviation occurs in what The Cambridge Handbook of Expertise defines as a Dynamic 

Environment—where “the environment will change whether or not the operator takes an action.” 

In flight, there is no pause button. The aircraft continues to move, interacting with gravity and 

the air regardless of what the pilot does—or doesn’t do.  

 

Effective training must reflect this reality. If a practice activity allows unlimited time to think and 

react, it isn’t preparing pilots for the actual demands of flying. Time pressure isn’t just a factor—

it’s a fundamental constraint that training must be built around. 

 

With these realities in mind, structuring deliberate practice for aviation starts with defining 

exactly what pilots are practicing. Pilot skill isn’t a single ability—it’s a system of 

interdependent components, each requiring targeted refinement. By breaking performance into 

its core elements, we can train each with precision before reintegrating them into full-flight 

operations. 

 

The Five Components of Skill (5COS) 
 

Pilot skill can be broken down into five fundamental components: 
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1. Knowledge – The required information necessary to perform a task, including 

regulations, procedures, aircraft systems, flight principles, and operational 

considerations.. 

2. Decision-Making – The ability to assess a situation, evaluate options, anticipate 

consequences, and choose the best course of action in real time. 

3. Perception – The receiving of information through sensory inputs—primarily visual 

scanning, but also auditory and kinesthetic cues. 

4. Physicality – The active doing of things—the execution of motor skills required for 

precise aircraft control, including stick-and-rudder coordination, throttle management, 

and muscle memory for control inputs. 

5. Communication – Primarily the ability to send and receive accurate radio 

communications, ensuring clear coordination with air traffic control, other aircraft, and 

crew members. Other methods include hand signals, lights, and aircraft maneuvering. 

 

While pilot performance is ultimately the integration of all five components, each can and should 

be trained individually to maximize skill development. 

 

The Perception-Physicality Connection 

Before we continue our discussion of how the Five Components of Skill inform the integration 

of deliberate practice into pilot training, it is essential to understand the unique relationship 

between perception and physicality. Unlike the other components, these two are not merely 

separate components that must work together—they are fundamentally interconnected in a 

continuous loop of real-time interaction. 

 

When a pilot scans their instruments they actively seek out the specific information they need, 

driven by their control inputs and what they expect to see. This “expectation” is oftentimes 

subconscious and automatic, developed through extensive practice and refined hand-eye 

coordination. Scanning is event-driven and task-specific. This interplay between perception and 

physicality—where control inputs guide what the eyes see, and what the eyes see guides the 

control inputs—is fundamental to effective flying. 

 

Traditional training often emphasizes fixed scan patterns, such as the Wagon Wheel (Hub and 

Spoke) scan, the “T” Scan, or the Circular scan. These methods teach pilots to follow a set 

sequence of instrument checks, regardless of the actual flight situation. But in a turn, for 

example, a pilot’s eyes shouldn’t automatically shift to the engine instruments just because it’s 

the next step in a rigid pattern. Fixed scan methods often direct attention to the wrong 

instruments at the wrong time, delaying recognition of deviations or missing critical information 

altogether. Instead, the scan should be dynamic—when initiating a turn, the pilot should 

immediately confirm the correct angle of bank, desired altitude, and stable airspeed. 

 

Fully understanding this dynamic relationship between perception and physicality is essential for 

designing meaningful and effective training activities that align with real-world flight demands. 
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Training Loops 
 

Now that we’ve established the principles of deliberate practice, the dynamic nature of flight, 

and the Five Components of Skill, the next step is applying them to pilot training through a 

structured process called Training Loops. This method systematically develops skill through 

three distinct phases: Follow-Along, Drill, and Do. Each phase builds competence in a dynamic 

environment and must be mastered before advancing to the next. 

 

 
 

Follow-Along 

The Follow-Along stage comprises prerecorded media like video or audio files of a particular 

task, procedure, or maneuver being performed in the aircraft. The pilot focuses on one 

component of skill and attempts to keep up with, or “follow-along” with what is happening in the 

recording. Follow-Along builds anticipation by incorporating the time element into training 

before a student ever attempts to execute a task themselves.  

 

This is not passive study—it’s active engagement in keeping up with the correct execution of a 

skill at real-world speed. Before attempting a task ourselves, we must first be able to follow 

along with someone else performing it. If you can't track and process what’s happening in real 

time during Follow-Along, you certainly won’t be able to keep up when you are the one 

performing the task. 

 

The “Brain Drain” 

Skipping Follow-Along and jumping straight into execution—without developing proper 

anticipation—causes students to become task saturated and fall behind the aircraft. This happens 

due to what I call the Brain Drain: Think of the stick and throttle like part of a circuit, and when 

you place your hands on them it closes the circuit and sucks your brains out.  

 

This is why students who seemed to understand a task in the pre-flight briefing suddenly struggle 

to recall even the most basic steps once they start manipulating the controls. When a pilot is 

physically engaged in flying, cognitive workload spikes—they must simultaneously manage 
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control inputs, process visual and auditory information, track aircraft state, and anticipate 

upcoming actions. This demand can quickly overwhelm mental bandwidth, leading to 

reactionary, delayed, or incorrect actions. 

 

In the Navy, pilots refer to this as "being on stem power"—relying purely on brainstem reflexes 

instead of higher-level thinking. Others call it task saturation or falling behind the jet—when 

cognitive load outpaces processing ability, forcing a pilot into a reactive mindset. 

 

To mitigate the Brain Drain, we use Follow-Along first. This allows pilots to develop a mental 

model of correct execution without the added cognitive burden of physical control. It ensures 

that by the time they take control, they are already ahead of the aircraft rather than scrambling to 

keep up. 

 

You don’t move past Follow-Along until you’re “bored" with it—because it’s become so easy. 

When a pilot can track the task effortlessly at full speed, they are ready to transition to Drill—

where individual skill components are isolated and refined before full execution. 

 

Drill 

In the Drill phase, you shift from following along with a recording to executing the task 

yourself—focusing on a single component of the skill rather than the full task. At this stage, we 

are not combining every element of performance; instead, Drill isolates specific aspects for 

targeted refinement.  

 

For example, when using a simulator for landing practice in Drill, the focus is solely on 

executing the landing itself—not managing the traffic pattern, configuration changes, radio calls, 

or air traffic. This method, known in aviation as part-task training, allows pilots to develop 

individual skills in isolation before integrating them into full execution. 

 

Only when Follow-Along and Drill are well-developed—and a pilot can execute with confidence 

and precision—should they progress to actual flights. Knowingly bringing skill gaps or 

deficiencies into the aircraft—gaps that could have been addressed through proper Follow-Along 

and Drill—diminishes the effectiveness of valuable flight time and can compromise safety.  

 

Under this framework, pilots must “earn the right to fly” through adequate preparation, 

structured practice, and demonstrated ability. Live flights should not be where avoidable 

weaknesses are first discovered. Drill ensures pilots refine individual skill components to the 

point of fluency, eliminating deficiencies before stepping into the aircraft.  

 

Do 

The Do phase is where pilots take their refined skills and execute them in live flight, integrating 

everything at real-world speed—it’s game time. Here, the focus shifts from building competence 

to validating it—confirming that skills hold up under real operational pressures and exposing any 

gaps in how individual components come together in execution. 

 

The first time a pilot sees or is exposed to something cannot be airborne. If they don’t already 

know a skill before takeoff, they won’t figure it out in the air—where they have the Brain Drain 
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in their hands and no ability to stop and think things through. Conventional training often 

assumes practice and learning happen in the aircraft, but under this framework, flight is where 

we validate and refine skills—not where we learn them for the first time. This approach makes 

flight time significantly more valuable (and safer) because pilots arrive prepared to execute 

rather than struggling through tasks for the first time. Any remaining gaps that do surface are the 

next areas to refine, driving continuous improvement. 

 

That said, the Do phase is not just about refinement—it also builds confidence. No amount of 

ground-based training can replace the experience of flying the aircraft and proving competence 

in real-world conditions. There’s nothing more satisfying than working hard to prepare for a 

flight and then performing well. This reinforcement fuels motivation and accelerates expertise, 

making each flight a meaningful step toward mastery—not a scattershot attempt to get “current” 

or “knock off the rust.” 

 

To facilitate this continued improvement, we apply what’s called the Four-Step Process to 

analyze and diagnose any deficiencies uncovered during the Training Loops. 

 

The Four-Step Process 
 

The systematic identification and correction of performance gaps follows a straightforward but 

powerful Four-Step Process. Each step builds on the previous one, and skipping steps inevitably 

leads to incomplete solutions. 

 

 
 

Step 1: What Went Wrong? 

The first step seems obvious—identifying the error or deficiency in performance. It’s the easiest 

step, and often where most analysis stops. But simply knowing what went wrong doesn’t fix it. 

Recognizing a mistake is only the beginning; improvement requires pushing deeper. 
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A Note on Identifying Errors and Personal Standards 

A common trap in self-assessment is filtering mistakes through the lens of “right or wrong.” This 

mindset can lead to overlooking smaller deficiencies that don’t seem like outright mistakes but 

still need improvement. A more effective approach is to ask, “What wasn’t perfect?” instead of 

“What was wrong?” 

 

Thinking in terms of perfection removes the emotional resistance to admitting fault and 

encourages a more thorough evaluation. If something wasn’t perfect, it can be improved—and 

that means it belongs in our training. By adopting this perspective, pilots ensure they aren’t 

leaving valuable training opportunities on the table. 

 

Additionally, holding oneself to a standard of perfection has a protective effect. If a pilot’s 

standard is merely “safe” and they fall short, they risk becoming unsafe—or even dangerous. But 

if their standard is perfection, even falling short still results in a high level of performance. This 

mindset takes the window for how screwed up something can get, and makes it smaller—a 

crucial safeguard in a domain where small errors can have serious consequences. 

 

Step 2: Why Did It Go Wrong? 

Here, we apply the Five Components of Skill to diagnose the root cause of the error. Every 

performance deficiency originates from one or more of the components: 

 

• Knowledge – Did you simply not know what to do? 

• Decision-Making – Did you make the wrong decision about what to do? 

• Perception – Did you misinterpret what you were seeing? 

• Physicality – Was the issue related to control inputs, hand movements, or body position? 

• Communication – Did you say the wrong thing or misunderstand a radio call? 

 

By methodically examining each component, we can pinpoint exactly where the breakdown 

occurred. Too often, errors are misdiagnosed—assuming a knowledge gap when the real problem 

lies elsewhere. The Five Components of Skill ensure we identify the true cause of the mistake, so 

we can correct it effectively rather than just treating the symptoms. 

 

Step 3: How Do We Fix It? 

Once we've identified the specific component causing the problem, we go back into the Training 

Loops—Follow-Along and/or Drill to fix the deficiency before attempting it again in the aircraft. 

If something went wrong in flight, that means we didn’t fully address that problem beforehand. 

Now we know exactly what needs work, so we refine it through structured, focused practice 

before the next flight. 

 

Step 4: Actually Do What You Came Up With in Step 3 

Analyzing performance, identifying errors, and designing solutions are all critical steps—but 

none of them improve skill on their own. The only way to correct deficiencies is to put that 

analysis into action, systematically refining skills until they meet the required standard. 

 

Any problems we don’t actively train and fix will remain. If we skip this step, we’re leaving 

mistakes on the table—wasting all the effort that went into preparation, execution, and analysis. 
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Every flight presents an opportunity to uncover personal weaknesses, but that opportunity is lost 

if those weaknesses aren’t addressed. The goal isn’t just to recognize errors—it’s to fix them, 

permanently. 

 

This process ensures we don’t just observe problems; we eliminate them through deliberate 

practice. It is the engine that drives continuous improvement in pursuit of excellence. 

 

The “Tools” Concept 
 

With this framework in place, we can reevaluate how we think about conventional aspects of 

flight training. Each training activity is a unique tool for developing pilot skill. Just as a wrench 

is designed to tighten bolts—not drive nails—each training tool has a specific function in 

learning to fly. 

 

Flight training tools are traditionally judged by how closely they replicate real-world flight. The 

production of high-fidelity simulators is a multi-billion-dollar industry, with Class-D simulators 

so advanced that time spent in one counts as logged flight time. But this mindset is limiting. 

Under this approach, a pilot either flies the aircraft, gains access to a multi-million-dollar 

simulator, or is left with little else—except “studying” or chair-flying, neither of which 

meaningfully develops hands-on flying skills. 

 

Instead of evaluating training tools based on realism alone, we must view them in terms of 

function—what they allow us to do that another tool cannot. 

 

• You use a hammer to drive a nail because a screwdriver can’t. 

• You use a screwdriver to remove a screw because a hammer is the wrong tool for the job. 

• You use a simulator to develop skills that cannot be trained safely or efficiently in the 

aircraft. 

• You use the aircraft to develop skills that a simulator cannot replicate. 

• And for components of skill that neither a simulator nor the aircraft can effectively 

develop, we build entirely different tools to fill those gaps. 

 

Ultimately, we don’t redesign a hammer to also drive screws—we just use a screwdriver instead. 

The same principle applies to flight training. Instead of continually modifying simulators to act 

more like real aircraft, we should focus on what simulators are uniquely suited to do—such as 

pausing, repeating, and isolating tasks for deliberate practice. 

 

Tools Must Be Matched to the Skill They Are Designed to Develop 

A training tool’s effectiveness isn’t measured by how closely it resembles real flight—it’s 

measured by how well it develops a specific component of pilot skill. Instead of asking, “How 

realistic is this tool?” we should be asking, “What specific skill does this tool develop?” 

 

This shift in perspective is critical. It allows us to design training that directly targets skill 

acquisition rather than simply trying to recreate a substitute flight environment. The key is using 

each tool for its intended purpose instead of forcing every tool to mimic actual flight as closely 

as possible. 
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For example, a simulator’s ability to pause, repeat, and isolate specific tasks makes it an ideal 

tool for deliberate practice—if used correctly. These features are impossible to replicate in the 

aircraft. But when simulators are treated only as full-flight substitutes, their training value is 

dramatically reduced. 

 

Breaking away from the mindset that training only happens in the air or in a high-fidelity 

simulator allows us to build more effective, structured training systems. When we treat each tool 

as a means to develop a specific skill, we maximize training efficiency and accelerate pilot 

proficiency. 

 

 

4. Applied Examples: Training Tools in Practice 
 

With deliberate practice, the Five Components of Skill, Training Loops, and Training Tools as 

our foundation, we can now focus on how to select, design, and apply training tools effectively in 

pilot development. As stated, the goal is not to replicate flight, but to develop specific 

components of pilot skill through deliberate practice in ways that directly transfers to the cockpit. 

 

Core Principles of Training Tool Design 
 

The first and most important principle in selecting or designing a training tool is to answer the 

question: What am I going to do in the plane? If a training tool does not directly support 

performance in the cockpit, it is not meaningfully contributing to skill development. 

 

To design an effective training tool, we must also select a medium that most closely matches the 

desired end-state of the skill. 

 

• Perception: The tool must incorporate something to visually scan—a real cockpit display, 

a flight video, or an interactive interface that simulates perception-based observation. 

• Decision-making: Information must be presented as closely as possible to how it will 

appear in flight, requiring real-time choices based on what the pilot would actually see 

and experience in the cockpit. 

• Physicality: The tool must require actual movement—whether through a full simulator or 

simpler alternatives that facilitate relevant control manipulation. 

• Communication: The pilot must be listening to actual transmissions and/or speaking 

responses out loud in real time. 

 

Training tools are not flight substitutes—they are designed to develop specific components of 

skill. A simulator is not a catch-all solution, just as no single tool can do every job. If a skill 

cannot be effectively trained in the simulator, the answer isn’t to force the simulator to fit the 

task—it’s to use a tool designed for that specific need. The following applied examples 

demonstrate how properly designed training tools accelerate skill development. 
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Emergency Procedure Recordings & Video 
 

Conventional emergency procedure (EP) training relies on flashcards, written tests, and rote 

memorization. Pilots memorize boldface checklists, recall immediate action item steps verbatim, 

and rehearse them verbally. While this ensures procedural knowledge, it fails to account for the 

dynamic nature of real-world emergencies. 

 

In flight, an emergency doesn’t begin with a checklist title—it begins with flashing lights, 

warning tones, and changing instrument readings, unexpectedly, within a specific context. The 

aircraft may be climbing, descending, maneuvering, or in an already high-workload phase of 

flight. The pilot must recognize and interpret these cues in real time—amid everything else they 

are doing—before taking action. Traditional training separates recognition from response, 

creating a critical gap between studying procedures and executing them under pressure. 

 

Additionally, conventional EP training lacks the element of time. Emergencies in flight are 

dynamic; they evolve whether or not the pilot acts. But rehearsing checklists in a static setting 

does not prepare pilots to process information at operational speed. As a result, when a real 

emergency occurs, pilots may cognitively freeze, struggling to diagnose the issue before even 

beginning to act. 

 

This deficiency contributes to what Captain “Sully” Sullenberger calls “the startle factor”— 

often framed as an unavoidable reaction to unexpected events. But the startle factor isn’t 

inevitable; it’s the result of inadequate training. If a pilot has never practiced recognizing 

emergency indications as they appear in real time, within the actual context of flight, they will 

experience a preventable processing delay. They hesitate. They lose valuable seconds. 

Meanwhile, the aircraft keeps moving. 

 

The Solution: Realistic Indications & Time-Constrained Response 

To eliminate the startle factor and ensure pilots transition seamlessly from preparation to 

execution, EP training must:  

 

• Replicate actual cockpit indications—what a pilot will see and hear during an emergency. 

• Demand real-time recognition and response under time constraints that mirror real-world 

execution. 

• Provide immediate, objective feedback to correct mistakes before they become ingrained. 

 

This can be accomplished through Follow-Along training with audio and video recordings that 

integrate realistic indications and response timing from actual emergencies. By training with pre-

recorded scenarios, pilots develop anticipation and automatic responses—ensuring that in a real 

emergency, they don’t hesitate; they execute instinctively. 

 

As elite military units often say, “You don’t rise to the level of our expectations; You fall to the 

level of your training.” The same is true for pilots. When an emergency occurs, there’s no time to 

think or hope for the right reaction—only time to act. And that action will only be as strong as 

the training behind it. 
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Audio File Structure: Challenge & Response vs. Guided Training 
 

To maximize training effectiveness, emergency procedure recordings can be structured in one of 

two distinct ways: 

 

1. Challenge & Response Recordings 

These recordings present pilots with a prompt or scenario, followed by a preset period of silence 

to allow them to respond. After the silence, the correct response is played. 

 

• Best suited for emergency and abnormal procedures where the situation is unplanned or 

unexpected. 

• Requires pilots to recognize and identify real-world cockpit indications accurately. 

• Uses a calibrated period of silence to enforce timely responses. If the pilot hesitates, 

stumbles, responds too slowly, or gives the wrong answer, the recording immediately 

corrects them. 

 

2. Guided Follow-Along Recordings 

Guided Follow-Along training presents pilots with step-by-step instructions for sequential tasks 

and checklists. Pilots either verbalize each step along with the recording or physically perform 

the actions as they hear them, reinforcing correct execution in real-world timing. 

 

• Best suited for routine checklists and SOPs, where precise execution is essential. 

• Requires pilots to stay in sync with the recording, ensuring they can operate at the correct 

pace. 

• Provides immediate feedback—if a pilot falls behind, skips a step, or makes an error, the 

recording instantly corrects them. 

 

Communications Practice: Selecting the Right Training Medium 
 

Just like learning a foreign language, the only path to fluency is immersion—listening to the 

language and practicing speaking. Language learners achieve this by engaging in conversations, 

listening to recordings, watching movies, and using the language in real-world situations. In 

aviation, the same principle applies: pilots must listen to recorded radio transmissions and 

practice structured transmissions aloud. 

 

Yet many pilots start in the wrong place. They rely on text-based exercises, reading scripted 

radio calls from a manual. While this reinforces terminology, it does little to build true 

comprehension—just as reading a language textbook won’t prepare you to hold a real 

conversation. Radio calls are spoken, fast, and dynamic. To truly understand them, pilots must 

train their ears to hear, anticipate, and process transmissions in real time. 

 

Effective radio communication training must mirror real-world execution. If the goal is to hear a 

transmission, interpret its meaning, and determine the correct response, then the training tool 

must be audio-based—allowing pilots to actively listen, process, and respond in real time, just as 

they would in the cockpit. 
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For this training to be effective, it must include: 

 

• Targeted Relevance – The training must focus on the specific radio calls a pilot needs to 

master. A pilot practicing VFR pattern communications should hear pattern calls, while 

an instrument student should train with non-precision or precision approach calls. 

• Context – To properly interpret recorded transmissions, a pilot needs to know who is 

speaking, what they are doing, and where they are within the operational environment. 

Without this information, radio calls lack meaning. 

• Repetition – Like learning a foreign language, exposure alone isn’t enough. Training 

must allow pilots to replay, refine, and reinforce responses, building recognition speed 

and automaticity. 

 

By training under real-world conditions, pilots move beyond memorization. They develop the 

ability to hear, process, and respond fluidly—just as a fluent speaker of a language listens and 

replies without hesitation. 

 

Comm Sheets: The Blueprint of Flight 

Listening to structured radio recordings develops a pilot’s ability to hear and understand 

transmissions, but pilots also need a structured way to practice making their own calls—before 

ever keying the mic in flight. 

 

A Comm Sheet provides that structure. It serves as a scripted reference outlining every possible 

transmission a pilot might need to make during a specific flight profile.  

 

Each sheet includes: 

 

• Call signs for both the pilot and external entities (ATC, ground control, other aircraft). 

• Structured phrasing that reinforces proper syntax, brevity, and clarity. 

• Flight-specific details tailored to the route, airspace, and operational context. 

 

Practicing with a Comm Sheet is simple yet powerful: the pilot reads each transmission aloud, as 

if making the call in real time. Just as listening to recorded transmissions trains the ear to 

understand radio calls, speaking through Comm Sheets trains the mouth to say them. This 

practice builds fluency, clarity, and confidence—ensuring that when the time comes to key the 

mic, the words come out smoothly, without hesitation. 

 

Why Comm Sheets Are So Effective 

A unique benefit of Comm Sheets is that nearly every significant event during a flight has a 

corresponding radio call—or something the pilot or crew says out loud. This means that by 

practicing these structured transmissions, pilots aren’t just training communication skills—

they’re internalizing the entire sequence of the flight itself. 

 

Comm Sheets function as blueprints for flight operations. Since every major cockpit action is 

paired with a transmission, practicing these calls naturally reinforces procedural flow, 

sequencing, and timing. A pilot can run through a Comm Sheet before stepping into the aircraft, 

mentally rehearsing the entire flight while reinforcing correct phraseology. This reduces 
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cognitive load in the cockpit—because radio transmissions are already familiar, pilots don’t have 

to “figure out” what to say under pressure. Instead, they execute with fluency and confidence. 

 

By integrating audio-based radio training for listening and comprehension with Comm Sheets for 

structured transmission practice, pilots develop the full scope of communication skills—ensuring 

precision and clarity in real-world operations. 

 

Flight Video Study: A Critical Tool for Skill Development 
 

Cockpit video is one of the most powerful training tools available because it uniquely captures 

all five components of skill—knowledge, decision-making, perception, physicality, and 

communication—in their real-world context. It provides immediate, objective feedback, making 

it invaluable for both proactive skill development and post-flight performance analysis. 

 

Yet despite its training potential, cockpit video is often underutilized, misunderstood, or even 

ignored. In an era where most people have three or more cameras in the top half of their cell 

phones, most aircraft do not have even one camera. And when footage is captured, it’s often 

treated as entertainment rather than a structured learning tool—a major missed opportunity in 

flight training. 

 

To be effective, video must be used with clear intent. It serves three distinct and exclusive 

purposes: 

 

1. Instruction – Video used for teaching and demonstration, best suited for explaining and 

illustrating techniques, procedures, or maneuvers. 

2. Practice (Follow-Along Training) – Deliberately recorded footage designed for pilots to 

follow along and rehearse specific tasks, procedures, or maneuvers in real time. 

3. Debriefing & Analysis – Reviewing raw, uncut flight footage to analyze performance, 

identify mistakes and trends, and develop targeted remedial training. 

 

Each of these applications serves a unique purpose, and combining them weakens their 

effectiveness. Mastering the correct use of each—and applying them strategically—unlocks the 

full potential of video in flight training. 

 

1. Instructional Video: Teaching What Words Cannot 

Instructional videos are designed to teach, explain, and clarify. These videos are designed to 

facilitate learning using narration, animations, close-ups, cutaways, and on-screen text to 

highlight key points. They break down complex tasks into digestible, step-by-step lessons, 

providing essential background information and reinforcing key concepts. 

 

In aviation, instructional videos function as a visual classroom, helping pilots develop a strong 

conceptual understanding before beginning the process of skill acquisition. By integrating audio 

and visual elements, instructional videos deepen comprehension, reinforce learning, and ensure 

pilots retain key information for real-world application. 
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2. Practice Videos: The Power of Follow-Along Training 

While instructional videos explain concepts, Follow-Along videos allow pilots to engage in 

structured, unlimited repetition—something neither a simulator nor live flight can fully provide. 

To develop skills effectively, cockpit-recorded video should capture instruments, radio 

communications, and flight control inputs. 

 

This allows pilots to: 

 

• Practice instrument scan using actual cockpit indications. 

• Repeat specific sequences to develop anticipation and automaticity. 

• Physically rehearse hand movements in sync with actual inputs, refining timing and 

precision. 

• Practice decision-making in real situations with immediate, objective feedback on 

outcomes. 

• See knowledge applied in context—understanding how information and procedures fit 

together in real-world execution. 

• Loop and isolate critical sections—sometimes just a few seconds long—to focus on any 

aspect of performance, no matter how big or small. 

 

One of the most overlooked benefits of Follow-Along video training is the ability to study both 

correct and incorrect execution. Watching a perfectly executed maneuver builds an intuitive 

sense of pacing, sight-picture, sequencing, and execution. But watching mistakes unfold in real 

time is just as valuable—it teaches pilots to recognize the early signs of an error before it fully 

develops, giving them the ability to immediately correct or avoid the mistake entirely (and 

nothing does this better than watching your own mistakes). 

 

This method also allows pilots to turn a single flight into dozens of training repetitions by 

isolating and looping key moments—dramatically accelerating the learning process. By 

systematically working through cockpit video in Follow-Along training, pilots build anticipation, 

recognition, and execution skills before ever touching the controls in a live flight, reducing initial 

cognitive overload ("brain drain") and providing a tool for quick review or skill “warm-ups” 

before an upcoming flight. 

 

3. Analysis & Debriefing: The “Truth Tapes” 

The third use of video—performance analysis—is well known, yet rarely applied. Without video, 

post-flight debriefs rely entirely on memory and subjective recollection—both of which can be 

inaccurate or incomplete. A pilot may believe they executed a maneuver correctly—until video 

review proves otherwise. That’s why a Canadian F-18 pilot I flew with called flight footage "the 

Truth Tapes." 

 

Because video provides an objective, indisputable record of events, it allows for: 

 

• Accurate self-critique – Seeing exactly what you did versus what you think you did. 

• Identification of errors and inefficiencies – Every mistake has an underlying cause. 

Errors don’t just happen—they result from something deeper. But if a pilot never realizes 
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they made a mistake, they will never identify what caused it. Over time, what starts as a 

small issue can turn into a deeply ingrained problem.  

• Structured feedback – Instructors can reference exact moments instead of relying on 

vague observations. Seeing the mistake firsthand makes feedback far more impactful than 

simply being told something happened. 

 

One of the most critical benefits of video debriefing is that it reveals things pilots didn’t even 

realize happened during the flight. Debriefing from memory alone invariably misses key 

moments—pilots and instructors can only discuss what they remember noticing. But the camera 

captures everything, including subtle mistakes, early warning signs, and overlooked 

inefficiencies that were misjudged or completely missed in real time. 

 

And often, the things you didn’t even realize happened are the most important things you need to 

review, analyze, and resolve. Video debriefing forces pilots to confront what they missed, find 

the root cause, and correct it before it turns into a lasting problem. 

 

The Power of Video in Flight Training 

Flying a plane is like assembling a massive, complicated jigsaw puzzle—one with hundreds or 

even thousands of pieces that have to be assembled in the right order, at the right time. Each 

piece is represented by a specific procedure, checklist item, regulation, or information from a 

manual, and the challenge isn’t just knowing what each piece is—it’s knowing where it fits to 

complete the whole image. 

 

The problem with flying is there’s no box cover to show the pilot what the finished puzzle is 

supposed to look like. That full picture doesn’t truly come into view until the puzzle is fully 

assembled—airborne. Cockpit video is the only tool that comes close to showing pilots what the 

completed puzzle is going to look like before they have to put it together in real time. And for 

this puzzle, putting the wrong piece in the wrong place doesn’t just ruin the image—it can cost 

lives. So there’s good reason to have a clear idea what that puzzle is going to look like before 

you go flying. 

 

No matter how thorough or comprehensive you think your training is without video, it will 

always be more complete, more accurate, and more effective with it. Traditional training 

materials focus on isolated concepts, oftentimes without context, but video reveals how the 

pieces actually interact—how external variables, decision-making trade-offs, and real-world 

conditions come together in the cockpit. 

 

The first time a pilot flies a procedure, task, or maneuver doesn’t have to be the first time they 

see it. With structured video study, they can experience it dozens of times beforehand, 

developing familiarity, anticipation, and recognition so that when the moment comes, they are 

executing—not trying to figure things out under pressure. 
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5. Rethinking Experience 
 

Traditionally, pilot experience has been measured in flight hours—sorties flown, total time 

logged. It’s a simple, straightforward metric. The underlying belief is that the more a pilot has flown, 

the better that pilot should be. But why do we believe this? 

 

The answer is simple: When faced with a situation in flight, an experienced pilot knows what to 

do. They recognize patterns, anticipate problems, and execute solutions instinctively. They can 

draw from different “experiences” to synthesize a proper course of action even in novel 

situations. How? Because they’ve encountered similar scenarios, made decisions in real time, 

and processed the consequences under realistic constraints. Their mental representation of flying 

allows them to respond correctly. 

 

In light of this, much of what we call experience isn’t actually about physically flying the 

aircraft—it’s about processing information, being exposed to a wide range of unique situations, 

making decisions in real time, and anticipating their effects. With the right approach, pilots can 

develop and acquire all these elements of 'experience' on the ground—before ever stepping into 

the cockpit. The key isn’t just accumulating hours in the air but systematically exposing pilots to 

as many real-world scenarios as possible, in a form that transfers as accurately as possible to 

cockpit performance. If the goal is to expose pilots to more scenarios and accelerate their 

decision-making ability, we need a way to increase their experiential learning—without requiring 

hundreds of extra flight hours. This is where cockpit video becomes a game-changer. 

 

When a pilot watches properly captured flight footage, they are essentially experiencing the 

flight. They see the same indications in the video they would see in the cockpit. They hear the 

same radio calls. They can process the same decision-making challenges in the same timeframe. 

They observe the timing, sequence, and execution of complex tasks in their real-world context. 

This allows them to build their mental database far beyond their own logged flight hours. 

If we take a training group of ten students, each flying ten training flights, the conventional 

approach means each student only gains experience from their own ten flights. In this scenario, 

every pilot walks away with experience from 10 flights, and the collective total experience level 

of this group of students is 100 flights. 

 

Now, consider what happens if each flight is captured on video, and every student studies every 

recorded flight. Instead of only learning from their own ten flights, each pilot now gains the 

experience of all 100 flights. That’s exposure to 100 different unique air traffic situations, 

variations in radio communications, different weather conditions, nonstandard scenarios, and 

dozens of examples of procedures and maneuvers executed correctly—and incorrectly. The video 

also captures real-time instructor feedback and critique, providing additional insight into 

common errors and best practices. By reviewing other students' flight footage, a student gains 

insight from instructors they might never fly with otherwise. 

 

In this second scenario, while each pilot has still only flown 10 flights, they now have the virtual 

experience of someone who has flown 100 flights. And collectively, the training group has 

absorbed the equivalent of 1,000 flights' worth of experience—at a fraction of the cost. 

https://10xflight.com
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This multiplier effect exposes pilots to far more scenarios than they could realistically encounter 

firsthand within the same timeframe, accelerating their learning and deepening their decision-

making database. 

 

Ultimately, the goal is not simply to log hours—it is to build the mental representation that aligns 

with true expertise. By shifting our focus from raw flight time to structured, high-quality 

experience building, we can revolutionize the effectiveness of pilot training and accelerate the 

path to true competency. 

 

 

6. Moving Forward 
 

None of this discussion suggests pilots should fly less. On the contrary—I'm advocating for 

substantially more work and effort on the ground to ensure we get the absolute most out of every 

second in the air. Approaching flight training through deliberate practice and the Five 

Components of Skill opens an entire universe of possibilities to accelerate skill acquisition and 

improve performance at unprecedented rates. 

 

The framework presented here fundamentally shifts how we view the aircraft—from a practice 

field to a validation tool. Instead of using flight time to build experience through trial and error, 

we use it to verify preparation and uncover specific areas needing refinement. By implementing 

proper deliberate practice through targeted tools like video study, structured communications 

training, and focused simulator sessions, we can give pilots ten times the exposure to critical 

scenarios while simultaneously reducing both risk and inefficiency. 

 

This approach goes beyond maintaining currency or meeting minimum training requirements—it 

drives continuous improvement. A year from now, you're better than you are today. Two years 

from now, you're better than you will be in a year. This systematic progression replaces the skill 

stagnation and decay that too many pilots accept as inevitable. 

 

The principles outlined here aren't theoretical—they're backed by decades of research into skill 

acquisition and expertise development. We know how to develop expertise. We understand the 

role of deliberate practice. We have evidence-based methods for accelerating skill development. 

What's missing is systematic implementation. 

 

The payoff for embracing this structured, skill-focused approach isn't just better training 

efficiency—it's better pilots. These principles provide a clear path to developing true expertise 

and achieving unprecedented levels of precision and effectiveness. And in aviation, better pilots 

translate directly to greater safety in an unforgiving environment. 
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