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This thesis will attempt to prove that strategic utilization of flow states, specific learning models, and
deliberate practice routines can dramatically enhance human learning. Our focus during the experiment was
to increase a person’s learning rates, expedite skills acquisition, and enhance skill retention when learning selfdefense against the most common types of knife attacks.
To prove our theory, we primarily focused on experiments that manipulated participants challenge/skills
balance, as outlined by Dr. Mihaly Csikszentmihalyi (1990). We also tested the Fitts/Posner (1967) learning
model in conjunction with the theories of block and randomized practice (Bertram 2020). This study is
intended to build off previous testing theories such as Targeted Neuroplasticity Training (T.N.T.) researched by
the Defense Advanced Research Project Agency (D.A.R.P.A. 2017), and others.
Our experiment was conducted over a three-month period. We tested various defense techniques and
training variables over the three months in an attempt to find the most effective and consistently reliable
knife defense training sequence.
Overview
The goal or our experiment was threefold.
1. Determine if we could teach an average adult the necessary mental and physical skill to successfully defend
themselves against the most common types of knife attacks in three class hours, or less, through the
introduction of flow states into training and by manipulating the challenge/skills balance.
We focused our efforts on the strategic manipulation of the challenge/skills balance by systematically altering
environmental conditions, training equipment, and physical impairments. The four types of attacks focused
on were thrust, front slash, backslash, and the ice pick.
2. Determine if the theories of block and randomized practice would hold true in a high stress environment.
All students were initially trained with block training principles. However, as training progressed and the
student’s skill level increased, we deliberately changed a variety of variables. Variables that were manipulated
were light sources, gender of a training partner, the realism of training equipment, attire, physical
impairments, and others.
3. Determine if we could accurately measure individual flow states, identify the characteristics of flow in
participants and evaluate emotional response to changing variables during training.
To gather data, we used a survey of thirteen interview questions broken in three sections. Additionally, we
used the thirty-six question Flow State Scale (Jackson, 1995).
What is flow?
Flow is defined as an optimal state of consciousness. A state where you feel your best and perform you best.
More specifically, the term refers to those moments of rapt attention and total absorption, where you get so
focused on the task at hand that everything else disappears. Action and awareness merge. Your sense of self

vanishes. Your sense of time distorts (either, typically speeds up; or, occasionally slows down) and
throughout all aspect of performance, both mental and physical, go through the roof. (Kotler 2021)
What is the challenge/skills balance?
In flow, the person perceives a balance between the challenges of a situation and one's skills, with both
operating at a personally high level. Csikszentmihalyi and Csikszentmihalyi (1988) explain this dimension as
occurring when a person's skill is at just the right level to cope with the situational demands, which are above
average for the person.
What are flow scales?
Flow state scales are questionnaires that are designed to determine if someone is in a state of flow during an
activity.
What are the six characteristics of flow?
1. Action and Awareness Merge
The doer and the doing become one. From the perspective of consciousness, we become the action. In other
words, actions feel automatic and require little or no additional resources.
2. Selflessness
Our sense of self disappears. Our sense of self-consciousness as well. The inner critic is silenced.
3. Timelessness/Time Dilation
We experience an altered perception of time. Past and future disappear and we are plunged into an eternal
present, a deep now.
4. Effortlessness
Our sense of struggle and strife vanishes. The experience becomes intrinsically-rewarding or—in technical
parlance—“autotelic.”
5. Paradox of Control
We have a powerful sense of control over the situation. We are captain of our own ship; master of this small
slice of destiny.
6. Intrinsic Motivation/Autotelic Experience
The experience is intrinsically motivating. We do it for love not money. We do it because the activity itself is so
incredibly enthralling that it’s its own reward.
*While each of these phenomena can be experienced independently, when they all show up together—that’s
flow. (Kotler 2021)
What is the Fitts and Posner model?
A theory that skill acquisition follows three sequential stages: cognitive, associative, and autonomous. The rate
of skill acquisition varies across the three stages.

What is block vs randomized practice?
Blocked practice is when a learner performs a single skill over and over, with repetition being the key focus.
Variance in training methods, equipment, and scenarios is minimized or nonexistent. The participant
continues to practice additional individual skill in the same fashion.
Randomized practice is when practice schedule, routines, equipment, environments etc. are utilized
in random order, and where the learner does not practice the same task repetitively.
Group size: 14
Gender: Men and women
Age range: 16 to 56
The following is a breakdown of the various training conditions, environments and equipment that were
tested and consistently altered during our training in order to test individual’s challenge/skills balance and the
theories of block vs. randomized practice.
Training environments:
1. Inside a typical martial arts facility
2. Outside in a typical parking lot
Training attributes tested/manipulated:
Technique – Blocked practice
Accuracy
Speed
Power
Scenario/application – Randomized Practice
Training variables tested/manipulated:
1. Light
a. Full light (daylight conditions)
b. Low light (dusk)
c. Darkness (darkness after sundown)
2. Training surfaces
a. Padded floor
b. Asphalt
3. Cardiovascular fitness
a. No warm up
b. With warm up
c. Tired/fatigued from working out
4. Protection Model
a. Personal protection
b. Third party protection (The protection of another person)
Training equipment tested/manipulated:
1. Type of knife
a) Rubber

b) Aluminum (Dull edge)
c) NO edged weapons were tested

2. Footwear
a) Bare feet
b) Tennis shoes
c) Participant’s choice
3. Vision impairment/blindfolds
a) Full vision
b) Limited sight (limited site mask)
c) Complete blindfold
d) Black light
e) Strobe light
4. Auditory impairments
a) Foam earplugs that fit into subject’s ears
b) No earplugs
c) Loud music
d) Screaming/yelling of other participants during test phase
Feedback measurements:
1. Lipstick residue on the participants shirt after attack
2. Time of successful defense – Stopwatch
3. After training interviews focused on perceived fear, confidence, stress.
4. Drill/technique training duration
5. Flow State Scale (Jackson & Marsh 1996)
Mental preparation/frontloading of concepts:
1. All students were taught what we call “The Absolute Musts of Combat”.
2. All students were taught the cognitive biases outlined in our “Active Shooter Survival Training Manual”
Previous testing strongly suggested that frontloading specific concepts helped students more easily
understand the physical techniques. Frontloading also helped people retain the training material longer than
students who had not been frontloaded.
Teaching model:
We utilized the Learning Circle model while training all our students regardless of gender, age, class duration,
etc. We had previously tested this model to our satisfaction. The Learning Circle Method produced a highquality result for individual learning, skill development, and instructor implementation.
1. The Learning Circle
a. Create A Vision
b. Do It With The Students
c. Tell The Students How To Perform The Technique
d. The Students Perform The Skill As A Team Without The Instructors Help

Defensive Techniques taught:
1. Basic blocks – single and double handed
a. Low
b. Middle
c. High
2. Basic trapping
a. X trap
b. Elbow trap
c. Two hand clasps with positive and negative grip
3. Basic footwork
a. Neutral (feet side by side)
b. Offset (one foot in front of the other)
4. Counter attacks
a. Nervous system disruption – back of the neck
b. Blood flow disruption - Carotid attack
c. Airway disruption – throat and nose attack
d. Visual disruption – eye attack
Fun experiments that enhanced randomized practice and learning:
1. We used scenes from action movies with relevant self-defense scenes and reenacted the scenes using
the techniques demonstrated by the actors.
2. We took scenarios discussed in the news and reenacted the events to the best of our ability given the
information given.
Method
During the training phase each student was taught the same basic techniques as outlined in the above lists.
However, over a three-month period some students were randomly chosen to learn the techniques in varying
order.
The same “Learning Circle” teaching model was used with all students regardless of what technique or
scenario that was taught in an attempt to ensure that the teaching model would not skew results.
The above-outlined list of variables was utilized over the three-month period. Through constant manipulation
of time intervals, training techniques, environments, etc. we were able to track people’s levels of flow,
learning rate, fear response, and overall fun. All these manipulations added up to our students wanting to
consistently come back to class and continue training.
We tested a training progression that went from basic to advanced, safe to perceived unsafe, no weapon to
weapon, full site to no site, single attacker to multiple attackers, personal protection vs third party protection
etc. We continually tested to determine if we could teach people to learn knife defense and retain the
training for extended periods of time quickly, safely, and effectively. Additionally, our intent was to see if we
could ingrain the concept of third-party protection as the default model when using their skills. We also
tested if transitioning from block to randomized practice with a continual change of variables would create
and sustain a flow state while training.

An example of the best possible order for teaching effective defense against a thrusting knife attack.
1. Teach basic defensive stance
a. One foot in front of the other
b. Hands close into fists
c. Fists positioned under their nose
d. Elbows at a 45-degree angle outside the width of their body
e. Teach how to “hollow out their core” – Stick their butt way back to create more distance from
the knife tip and their abdomen
2. Teach basic low block – only moving one hand
3. Teach X trap – execute low block then the deliberate X trap on top of the low block using the other
hand.
4. Teach the simultaneous movement of both hands into the X trap position
5. Teach the “basic pass” – The circular movement of the assailant’s arm in a wide arc between the
attacker and defender that goes above both participants head and moves to the opposite hip from the
blocking position.
6. Teach the combination of the X trap and pass without a weapon.
7. Teach the combination AND add a rubber weapon
8. Teach the combination AND add an aluminum weapon
9. Change the variables regularly – no shoes, shoes, inside, outside, various lighting conditions, taller and
shorter attackers, different gender of attackers, attacking with a step vs attack with a shuffle. Etc. etc.
Summary
Subjects who took part in our standard classes (one hour per day for three full classes) or subjects who took
part in an emersion style training (three class hours of consecutive training) could effectively learn the training
material and could apply the techniques in a variety of test circumstances.
This system of randomizing equipment variables and environmental variables seemed to cause students to
drop into a flow state and learn quickly. Not only could students perform the techniques, but they also
remembered the techniques quickly when they came back for the next training session.
With the addition of each new variable there was a commonality of emotion/comments. Participants almost
always made some type of reference to the experience being dramatically different even though only one or
two variables may have changed.
Although, the age, gender, and experience level differed among members of the training group, the result for
learning rate and the ability to apply the material, was roughly the same for all participants. All the
participants learned the material and had fun learning. Additionally, time dilation seemed to be experienced
by all participants as the training variables were manipulated. However, some students did learn faster and
retain information longer based on:
1. Specific teaching ordering of the basic techniques.
2. The randomizing of various equipment and environmental conditions.
3. The level of previous martial arts and/or tactical training.
Following each three-hour training period, each class participant took part in a thirteen-question survey about
their training experience, and they were asked to take the thirty-six-question flow state survey (Jackson 1995).

The following are examples of variables manipulated during training along with excerpts from the post class
interview.
Example 1: Gender and size testing.
We consistently changed partners during training evolutions to ensure all trainees continuously work with
people of different genders and sizes. We also rotate partners in specific time intervals in an attempt to tweak
the challenge/skills balance. The change of gender and size did cause an increase in flow for most people.
Q: What did you notice about yourself when you train with a partner of a different gender?
A: “I always find it interesting to change partners. It is intense to go against Adam, but a lot of the
women are really strong and a lot of them are just fabulous to train with. So, it does make a
difference their size and their skill level. And so I tried to work with that. But it is always good to train
with different sizes. When you train with a partner of a different gender. So yes, my
adrenaline goes up when I'm training against Adam especially.”
Example 2: Lighting/site manipulation testing.
Teaching the same skills but transitioning from full site (no visual impairment), to limited site (wearing a
limited sight mask to simulate tunnel vision) and/or manipulating the amount of light in the training
environment worked very well for tweaking the challenge/skills balance and heightening engagement.
Additionally, transitioning from full light to low light, to average darkness (being outside at night with no
streetlights) was also a great way to tweak the challenge/skills balance and increase focus.
Q: What did you notice about yourself, when the light source in the amount of light during the training
was increased and/or decreased?
A: “It was kind of the same things you said. When the lights went down It made you be more aware
of your surroundings. I thought because I couldn't rely just on my vision to see the weapon. It was
body movements and taking cues from your whole movement.”
Example 3: Location testing
When students were moved from inside the martial arts facility (where they were training in bare feet) and
taken outside in the parking lot (where students wore shoes) to practice the exact same techniques, there was
a variety of emotional and physical reactions. We continually received comments about the training
experience. Phrases such as, “This is so weird” or “This is so different” or “I need to get used to this” were
common even though the previous “inside” training space may have only been separated from the new
“outside” training space by a door, twenty feet of distance and participants footwear.
Q: What did you notice about yourself? Your feelings, your mood, your comfort level of excitement and
awareness, when the trainee transitioned from inside to outside
A: “I felt relief when we transitioned outside, I actually felt like I could breathe more, I wasn't stuck in a
little hole, it felt more open and I had more options.”
Example 4: Reality of weapon (”marking”) testing
Some students became visibly more anxious when the training knife was changed from rubber to aluminum.
Although NO sharp/edged weapons were used in any training, the aluminum weapons appear “very real” and
caused noticeable changes to some student’s demeanor.

Another cause of increased stress came from the application of lipstick to the blade of the practice knife. The
lipstick leaves very visible marks on the defender’s skin and clothing when protecting themselves against a
blade. We call this “marking”.
Q: What part of training was most challenging for you?
A: “When we added the lipstick, I tried to keep it off because that's where it made it where things were
a lot more real because I could see like, even if I didn't feel myself getting hit with the knife, it just I
could see like, Oh, dang, like, I'm getting hit.”
Observations of time dilation and depth of flow state
Time dilation experiences were expressed by the class participants, virtually every class. A common phrase
amongst participants were such things as: “Wow, class is over already?” or “That’s it?” or “How long was
that?”
The depth of everyone’s flow state was variable based on the individual’s level of comfort with the change to
the training environment, technique being practiced, or change in equipment. When a variable was changed
each member of the class seemed to embrace the changes differently.
Q: What's your biggest takeaway from training?
A: “I find that when we change activities really quickly, and we change how we're doing that
training it forces me to be more in the moment. It forces me to be more in that flow state and
to be mindful about my training. Because I have to stay focused because of what's gonna be next.”
Conclusion/Results:
Can you utilize flow states, and the challenge/skills balance and train a person to learn the fundamental
concepts of knife defense in three hours or less while simultaneously enhancing their ability to recall the
information faster under stress?
Yes, you can train people to learn and effectively apply the tested knife defense techniques against a
thrust/straight on type of attack. However, the ability to learn, “effectively apply”, and recall the concept to
angular attacks varies by participant.
Can the theories of block vs. randomized practice be used to expedite skills learning and recall under stress?
Yes, we believe you can successfully use block and randomized practice drills to enhance learning. Our
continual changing of environments, equipment, and training partners leads us to believe that by making
training more random, students learned more information at a faster rate and retained the information
longer.
Can you evaluate a students flow state through questionnaires and flow scales?
Yes, we believe our data gathering devises matched what we observed during the training.
Although previous trainings were not as carefully documented as this test. We believe that our new method
of flow enhanced learning has created a system by which our current students can learn information and skills

at a faster rate than previous students. Also, all future students will be able to increase skill acquisition and
retention rates faster and easier than their predecessors.
Our assessment is that subjects who were taught the knife defense curriculum in a very specific order with
specific randomizing of variables learned faster and retained the information longer because we manipulated
the challenge/skills balance and induced flow states during training.
The order of material and randomizing of variables seemed to cause the challenge/skills balance to fluctuate
dramatically. We also found that the time duration of a training phase and the technique being taught were
major factors in maintaining flow states and accelerating learning. Approximately seven minutes per variable
seemed to provide an optimal balance between time to learn a skill and practicing the skill.
Finally, our determination is that learning defenses from two of the most common attacks is possible for the
average person in a three-hour window. However, learning an acceptable level of competent defenses against
all four of the most common attacks was not possible for the average untrained student in a three-hour time
window. In three hours, people can learn the skills. However, not everyone could reliably and predictably
perform the defenses against randomized attacks to our satisfaction. We believe three more class hours
would produce the desired result for even untrained students for all four of the typical attacks.
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Appendix 1
Interviews and flow state assessments with study participants
All participants took part in a two-step data gathering process.
Part 1 – All participants completed the flow state scale created by Dr. Susan Jackson and Dr. Herbert Marsh
1996
Part 2 – All participants completed a verbal interview of thirteen survey questions broken up into three
sections.
Appendix 2
Explanation of miscellaneous terminology and concepts
**The term “effectively apply” means to us: Can the participant perform the defensive technique reflexively,
without thinking, and save their own life.
**The front loading of mental concepts coupled with a specific order of skill acquisition and systematically
utilized training variables can create a highly skilled knife defense practitioner in a short period of time.
Additional usages of this type training in our facility and with our staff:
**Our team successfully utilized the same training theories, and strategies while training self-defense against
handgun attacks, leaning to cut objects with a katana sword, as well as staff training for customer service,
membership enrollment and teaching general classes.
Appendix 3
Supplemental Training Manuals
The following training manuals/materials are mentioned in the accompanying thesis. These are non-published
works and only distributed to our students. The manuals are pieces from a variety of training programs we
have created over the past twenty-four years.
The Learning Circle training manual
This manual has been shared in the martial arts community for at least ten years but I do not know its origin or
creator. The use of the manual in this paper is in no way an attempt to claim the creation of this work.
The Absolute Musts document
This document is a compilation of tactical concepts from many martial arts and tactical instructors over
decades of training.
The Active Shooter Survival
Our manual is a compilation of concepts and training protocols developed by many martial arts, military, law
enforcement, and tactical instructors over many years.

Appendix 4
Standard definitions of terms
What is flow:
Flow is defined as an optimal state of consciousness. A state where you feel your best and perform you best.
More specifically, the term refers to those moments of rapt attention and total absorption, where you get so
focused on the task at hand that everything else disappears. Action and awareness merge. Your sense of self
vanishes. Your sense of time distorts (either, typically speeds up; or, occasionally slows down) and
throughout all aspect of performance, both mental and physical, go through the roof. (Kotler 2020)
The research of dr. Csikszentmihalyi and a few other scientists uncovered ten core characteristic that under
pin the state. However, it is now believed that there are six key characteristics of flow that are present in a
flow state and the other four original characteristics are now classified as flow triggers a.k.a. pre cursers to
flow.
What are the six characteristics of flow:
1. Action and Awareness Merge
The doer and the doing become one. From the perspective of consciousness, we become the action. In other
words, actions feel automatic and require little or no additional resources.
2. Selflessness
Our sense of self disappears. Our sense of self-consciousness as well. The inner critic is silenced.
3. Timelessness/Time Dilation
We experience an altered perception of time. Past and future disappear and we are plunged into an eternal
present, a deep now.
4. Effortlessness
Our sense of struggle and strife vanishes. The experience becomes intrinsically-rewarding or—in technical
parlance—“autotelic.”
5. Paradox of Control
We have a powerful sense of control over the situation. We are captain of our own ship; master of this small
slice of destiny.
6. Intrinsic Motivation/Autotelic Experience
The experience is intrinsically motivating. We do it for love not money. We do it because the activity itself is so
incredibly enthralling that it’s its own reward.
*While each of these phenomena can be experienced independently, when they all show up together—that’s
flow.

What are the four pre cursers to flow are:
1. Intense Concentration
More specifically, intense concentration on a limited field of information. Total focus on the right here, right
now. Complete absorption in the present moment.
2. Challenge/Skills Balance
The challenge of the task at hand slightly exceeds our skill set so we have to push ourselves outside our
comfort zone. But not too far outside. We have to stretch, not snap.
3. Clear Goals
These are not big goals (like winning the Olympics in downhill skiing), rather they are much smaller chunks
(like getting out of the starting gate fast). What’s critical is we know what we’re doing now and we know what
we’re doing next so attention can stay focused in the present.
4. Immediate Feedback
The gap between cause and effect is tiny—so we can always course-correct mid-flight.
What is the challenge/skills balance?
In flow, the person perceives a balance between the challenges of a situation and one's skills, with both
operating at a personally high level. Csikszentmihalyi and Csikszentmihalyi (1988) explain this dimension as
occurring when a person's skill is at just the right level to cope with the situational demands, which are above
average for the person.
What are flow scales?
Flow state scales are questionnaires that are designed to determine if someone is in a state of flow during an
activity.
There are several flow state assessments and scales. Two of the most widely used and respected flow scales
are:
1. The Flow State Scale-2
2. The Dispositional Flow Scale-2
The flow state scale-2 measures flow as a state
The dispositional flow scale-2 measure flow as either a general trait or domain-specific trait.
These two scales, developed by Jackson and Eklund, are the most used in research, mainly because they are
still consistent with Csíkszentmihályi's definition of flow and consider flow as being both a state and a trait.
Jackson and Eklund’s two scales that have been proven to be psychometrically valid and reliable in several
experiments.
What is block vs randomized practice?
Blocked practice is when a learner performs a single skill over and over, with repetition being the key focus.
Variance in training methods, equipment, and scenarios is minimized or nonexistent. The participant
continues to practice additional individual skill in the same fashion.

Randomized practice is when practice schedule, routines, equipment, environments etc. are utilized
in random order, and where the learner does not practice the same task repetitively.
Block practice is easier to do and will make participants look better in practice. However, if you want to
prepare someone to perform in an actual game/scenario etc., randomized practice is the better.
What is the Fitts and Posner model?
A theory that skill acquisition follows three sequential stages: cognitive, associative, and autonomous. The rate
of skill acquisition varies across the three stages.
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Feedback
Structure
Overall, the structure of the paper is excellent, well-ordered, flows logically, and closely follows the
structure of scientific, peer-reviewed paper, including a methods, results, discussion, and conclusion
sections. The purpose and motivation for the research are clearly discussed, as well as a clear overview,
and outline of goals. The literature review is thorough, with a clear description of the phenomenological
characteristics of flow. The paper makes a compelling, empirical case for the utilization of flow for
accelerated learning and skill acquisition. Overall, the motivation behind the thesis is excellent, and it is
interesting to note how the authors innovatively combined flow with other learning models.
Understanding of Key Concepts
The author displays an in-depth understanding of the key concepts, including the triggers and
characteristics of flow, especially in the context of procedural learning. The author has demonstrated
rigor with respect to the scientific method, including measurement, experimental design, testing, and
definition.
Opportunities for Further Exploration
One possible opportunity for further exploration is with respect to other flow triggers. The author clearly
demonstrates manipulation of the challenge/skills ratio (arguably the most important flow trigger) as a
causal mechanism for accelerated skill acquisition, but there may be room to explore the other flow
triggers as well, including feedback, deep embodiment (especially given the nature of the activity),
novelty and high consequences, etc.
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Opportunities for Improvement

Models and how they relate to Flow
While we understand there is limited space to provide more detail on the mechanism at
work, it would be useful to provide more explanation on the models, and how they are
used in other contexts. For example, the Fitts/Posner model could be further explained in
the literature review section, as well as in the methods section, with respect to
implementation and use.
Although the experimental design and protocols are thoroughly elaborated, the author
might give a bit more clarity on why this particular design is efficacious and whether other
design strategies might work even better. For example, the author states “This system of
randomizing equipment variables and environmental variables seemed to cause students to drop into
a flow state and learn quickly.” Is there any way, other manipulations e.g., that could make this more
definitive, objective, and measurable?

A short discussion and description of the “proximal condition for flow” (flow triggers) and
the difference between these triggers and the characteristics of flow (the subjective
experience of flow) might be helpful here.
We understand there is limited space, however, a bit more discussion on how this builds
from DARPA’s TNT might be helpful. Especially, because of the role of neuroplasticity in
your study.
Proofreading and Conclusion
A few spelling errors, e.g., “site” should be “sight” – there was some confusion as this
reader was thinking about location while reading (which is another section).

Final Comments
Brett, overall, this is paper is excellent. You have a good understanding of flow and how it may be used to
help people, in this case, defend themselves. Your goals were clearly stated. From your design, and
protocol, we agree that flow can be used for accelerated skill acquisition and enhanced human learning,
even if the time window was not sufficient. One final note: movement plays a major role in your
framework in particular, and in procedural learning in general. Thus, it may be helpful to consider the
intersection of movement and cognition (learning and memory) in this case. For example, as Steven
Kolter discusses Montessori education as embodied education in the context of deep embodiment, it
might be useful to consider (or emphasize) the role of the body in learning these defensive techniques.
We suggest reviewing a few papers on flow and embodied cognition.
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