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“   It’s ok. It’s ok. 
It’s ok. It’s ok. 
It’s ok.”

These are words swim-
mer Emmie Mirus 
whispered to herself 

behind the starting blocks before 
her 100 yard freestyle at the 2022 
NCAA Championships. This was 
Mirus’ last individual race of her 
collegiate career, and a lot was on 
the line – Her team was headed 
into the final night of competition 
12 points down on the defending 
national champions, and she knew 
she needed to do her part to help 
her team accomplish their dream. 
But, as Mirus explains, she was 
terrified:

 “I was pretty cool and 
collected throughout the meet, 
except before the last session. 
Before the last session, I was truly 
and visibly FREAKING OUT… I 
went to one of those little door 
alcoves at the pool before warm-
ing up to cry and Fernando [Ro-
driguez, my coach] found me. I 
was crying and explaining to him 
how nervous I was, because I had 
realized we totally *could* win but 
also how amazing of performanc-
es it would take… and Fernando 
hugged me and said “it’s going to 
be okay if we lose. And it’s going 
to be really okay if we win.””

Mirus would go on to take 
the field by storm, picking up a 
surprise win and the first individual 
national title of her career. More 
importantly, she helped to power 
her team to victory that evening. 
She gave a rousing post-race 
interview where she spoke about 
how her team came into the com-
petition that night with a singular 
goal in mind, and how she knew 
she had to do everything within 
her ability to accomplish that goal. 
And while Mirus did much to lead 
and motivate the team that night, 
she credits her coach for helping 

to get her to the place where she 
could do the nearly impossible: 
“Something about the simplicity 
of that idea — that win or lose, 
the outcome would be essentially 
the same — really hit me. It totally 
calmed me down.”

Like the coach Mirus de-
scribes here, good coaches know 
not just the right words to say to 
an athlete to help them reach their 
full potential, but also when to 
utilize specific language, adapting 
what they’re saying depending on 
the person, context and competi-
tion. And while, at the surface lev-
el, it might appear that the words 
being used just soothe a worried 
mind, they actually accomplish far 
more Recent research linking the 
fields of neuroscience, sports psy-
chology, kinesiology, and physiol-
ogy suggests that, when it comes 
to developing high level perfor-
mances, coaches can convince an 
individual (and their body) to do 
far more than they ever thought 
possible, all through a few specific 

words and approaches. And, in 
the end, can build a better athlete 
using these techniques which can 
be applied beyond just athletics.

Language 
Matters: 

Threats vs. 
Challenges

One of the most important 
skills a coach can provide their 
athlete revolves around how an 
athlete approaches a competition. 
It has been well known since the 
1990s that individuals respond 
to an obstacle (or in this case a 
competition/performance/event) in 
one of two ways: by feeling threat-
ened or feeling challenged [1] . 
Individuals typically respond as if 
under threat when they feel their 
self-identity is under attack.. When 
this occurs, the body, sensing a 

Mirus after winning the 100 yard freestyle at the 2022 NCAA Championship 
(Photo by AJ Mast).
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threatening event, goes into fight, 
flight, or freeze, a state caused by 
the activation of the hypothala-
mo-pituitary-adrenocortical (HPA) 
axis [2]. 

Mechanistically, this is 
caused by the release of corti-
cotropin releasing hormone (CRH) 
from neurons located within the 
hypothalamus [2]. CRH then tells 
the pituitary gland to begin to 
release adrenocorticotropic hor-
mone (ACTH), another intermedi-
ary hormone that travels out of the 
brain and down to the kidneys and 
the adrenal glands [2]. Once there, 

ACTH tells the adrenal glands 
to begin to produce and release 
cortisol, the main stress hormone 
of the body [2]. Cortisol then dif-
fuses throughout the body, where 
it forces the body into overdrive, 
releasing large quantities of stored 
energy – but taking time and ener-
gy to do so [2]. Thus, while adap-
tive in nature, the HPA axis can be 
detrimental when it is triggered in 
moments where an individual’s life 
is not on the line, such as during 
athletic competitions. 

Additionally, the HPA axis 
can become locked in an “on” 

state. Normally, once the body 
begins to release cortisol, some 
of the cortisol travels back into 
the brain and inhibits the release 
of CRH - this is known as a neg-
ative feedback loop (negative in 
the sense that it halts the function 
of the pathway) [2]. Sometimes, 
however, the neuronal circuitry of 
an individual malfunctions, and 
cortisol does not inhibit CRH in 
the way that it should, leading to 
the body continuing to follow the 
pathway and release cortisol [2]. 
This is quite common with ath-
letes who have a fear of failure in 
their competitions due to viewing 
their outcome in the sport as part 
of their self-identity – they are so 
stressed about failing that it be-
comes a self-fulfilling prophecy as 
their body shuts down (the freeze) 
[3]. Since they are so consumed 
with how competent they look, 
they are chronically stressed about 
failing, and chronic stress is one of 
the ways the HPA axis gets locked 
on [2], [3].

In contrast, individuals 
who view an obstacle as a chal-
lenge which they can conquer 
have a very different neurological 
response. While they still do, to 
some degree, have a stress re-
sponse brought about by the HPA 
axis, it is to a much lower degree 
than the threat response [3]. Put 
simply, the differences can be 
explained with the words nervous 
and excited. Nervousness implies 
a fear of a negative outcome, 
while excitement carries connota-
tions of a positive outcome with 
some sort of reward. That is how 
the brain treats tasks and obstacles 
presented as a challenge – some-
thing that has a reward associated 
with it.  

When the brain views a 
challenge as rewarding, it begins 
to release dopamine in anticipa-
tion from the substantia nigra, a 
major dopamine-releasing nucleus 
found deep within the brain [4]. 

Figure 1. The HPA axis responds to stress by releasing cortisol through a path-
way involving the hypothalamus, pituitary gland, and adrenal gland. Chronic 
stress or feedback loop malfunctions cause the axis to become “locked on,” 
leading to negative consequences for an individual’s health and performance.
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This dopamine release makes the 
challenging task more enjoyable, 
as dopamine activates several re-
gions of the brain associated with 
pleasure [5]. Dopamine has a dual 
role, however, one that often goes 
unnoticed: It plays a huge role in 
regulation motor movement and 
skill acquisition [6]. While much of 
the research on the role of dopa-
mine in muscle control comes from 
research on Parkinson’s disease (a 
disorder characterized by a lack of 
dopamine in the pleasure centers 
of the brain and a progressive loss 
of motor control), recent research 
has focused on the role of dopa-
mine in motor neuron learning 
and execution of various forms of 
movement [6]. In particular, there 
is evidence that the presence of 
dopamine enhances the long-term 
potentiation of motor neurons as 
well as likely increasing the firing 
rate of neurons in singular events 
[6], [7]. Long term potentiation is 
the increase in the connections 
between neurons, often accom-
plished with either the presynaptic 
neuron (the one sharing informa-
tion) releasing more neurotransmit-
ter or the postsynaptic neuron (the 
one receiving information) creating 
more receptor sites. The brain 
seeks to create more opportuni-
ties to release dopamine because 
it’s pleasurable. This results in the 
strengthening of regions in the 
brain which lead to dopamine 
release. In this case, the athlete 
gets pleasure from completing the 
challenge and obtaining achieve-
ment within their sport, leading to 
the brain strengthening the motor 
neuron patterns that led to con-
quering the challenge. So, framing 
something as a challenge has a 
short-term benefit; the athlete 
enjoys the challenge due to dopa-
mine being released in anticipa-
tion of a reward and works harder 
to reach their goal. There is also a 
long-term benefit; the presence of 

dopamine strengthens the synaps-
es of the specific motor patterns 
that lead to the accomplishment of 
the goal. This means that the be-
havior is more likely to occur in the 
future [7], creating a better athlete.

This is all great in theory, 
but how can coaches utilize this 
challenge framework to benefit 
their athletes and avoid a threat 
response? To begin with, coaches 

can utilize language that promotes 
a challenge framework. Creating 
an aura of enhanced expectations 
(“I believe that you can do this, 
now show me that you can” or 
“This is challenging, but I know 
you can do it”) develops a sense 
of confidence in the athlete that 
they can accomplish the task at 
hand, viewing it as an opportu-
nity to challenge themselves to 

Figure 2. Dopamine release during challenging tasks enhances pleasure centers 
in the brain and plays a dual role in regulating motor movement and skill acqui-
sition. This results in stronger synapses of specific motor patterns that increase 
the likelihood of the behavior occurring in the future.
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be better than they currently are 
[7]. These enhanced expectations 
have been heavily researched and 
show promising results across a 
whole range of sports mediums, 
from golf to competitive kickbox-
ing to soccer, and all rely on the 
dopaminergic reward system to 
facilitate greater performance [7]. 
Coaches can also work with their 
athletes to help them to separate 
their individual identity from that 
of their athletic performances, 
working to eliminate the fear of 
failure that comes from viewing 
their performance outcomes as a 
representation of their own self-
worth [8]. This should reduce some 
of the hyperactivation of the HPA 
axis, leading to better performanc-
es even without incorporating a 
challenge approach into training 
and competition. Finally, coaches 
should be careful when presenting 
difficult tasks/obstacles in prac-
tice to make sure that they come 
across as challenges which can 
be accomplished (although they 
might immediately be very diffi-
cult and take multiple tries) rather 
than scary and daunting tasks that 
determine some characteristic 
about the athlete. Too much of the 
latter runs the risk of becoming 
sensitized, where if the individual 
repeatedly fails, any attempt at try-
ing again leads to hyperactivation 
of the HPA axis and even more un-
favorable outcomes [9]. Thus, it is 
imperative that a coach recognizes 
when an athlete is responding to a 
task as a threat instead of a chal-
lenge, and works closely with them 
to readjust their approach to view 
the task not as a measure of their 
self-worth, but rather as something 
rewarding yet challenging.

Building 
a Better 
Mindset: 

Growth, 
Growth, 
Growth 

Even though we have not 
yet used the word mindset, that is, 
without a doubt, the topic of this 
entire article: How can coaches 
coach specific mindsets into their 
athletes that lead to enhanced 
performance outcomes? One 
of the many issues that plague 
coaches is that, while they can be 
very selective about the language 
they use in conversation with their 
athletes (like we saw above in 
presenting tasks as challenges), 
they cannot control the language 
that the athlete uses to speak to 
themselves in their mind. Or can 
they? Of the many potential tools 
a coach has in the arsenal, perhaps 
the most important is the ability to 
shape how an athlete approaches 
their training or a competition. 
Ideally, coaches can do this by 

incorporating some form of mind-
set development into their training 
regimen. 

Much of sports psychology 
approaches mindset using devel-
opment psychologist and research-
er Carol Dweck’s paradigm of 
“Fixed” vs “Growth” mindset [10]. 
A fixed mindset is characterized 
by the belief that specific qualities 
about oneself are fixed and cannot 
be altered, while growth mind-
set individuals typically display a 
belief that traits are adaptable and 
can be developed over time [10]. 
Having a growth mindset has been 
linked to greater success in both 
academic and athletic pursuits, 
work-based challenges, and even 
cultural confrontations.. Addition-
ally, growth mindset individuals 
tend to view mistakes as learning 
opportunities, while fixed mindset 
individuals tend to view mistakes 
as a reflection of their own intel-
ligence or skill [12]. Clearly, the 
traits associated with a growth 
mindset are beneficial in all as-
pects of life! But these traits are 

Figure 3. Dopamine pathway and key brain regions involved in motivation and 
growth mindset. Growth mindset individuals have higher dopamine levels in the 
anterior cingulate cortex, leading to increased motivation and a greater likeli-
hood of seeking self-improvement.”
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more than just mindset. Fixed and 
growth mindset individuals actu-
ally display different brain circuitry 
patterns. In fact, growth mindset 
individuals display greater neu-
ronal connectivity in areas of the 
brain associated with error deter-
mination, such as the medial and 
dorsolateral prefrontal cortex and 
the cerebellum, an exciting finding 
given that these individuals tend 
to see errors as opportunities to 
improve [11]. 

Much of the research with 
the growth mindset also points 
back to the role of dopamine as a 
mechanism for driving motivation 
in individuals. Dopamine levels in 
the anterior cingulate cortex (the 
region of the brain responsible for 
controlling automated motor func-
tion!) is higher in growth mindset 
individuals than in individuals who 
score as having a fixed mindset 
[12]. Individuals receive a release 
of dopamine any time they accom-
plish a goal, so growth mindset 

individuals are priming themselves 
for seeking improvements by trick-
ing their brain into rewarding them 
for doing tasks that benefit them 
as a person [12]. Additionally, an 
EEG study (where neuroscientists 
record the electrical impulses of 
the brains of individuals while 
they complete various tasks) of 
the growth mindset showed that 
individuals with a growth mindset 
had greater electrical activity when 
they make a mistake on a task in 
the midline parietal, an area of 
the brain associated with learn-
ing and memory retention [12]. 
These individuals, when retested 
later on the same tasks where 
they previously made mistakes, do 
better than individuals who score 
as having a fixed mindset. These 
results imply that individuals with a 
growth mindset are more aware of 
their mistakes and actually learn to 
correct them, rather than feel fear 
and shame over making a mistake 
like fixed mindset individuals do.

Not only does the mindset 
of the athletes matter for their in-
dividual improvement, the mindset 
of their coach also has an influ-
ence on obtaining success. Recent 
research shows that athletes who 
are coached by individuals who 
have a growth mindset actually 
perform better (and score higher 
themselves on the growth mindset 
questionnaire) than athletes who 
are coached by individuals with a 
fixed mindset [13]. This evidence 
fits with the idea that the growth 
mindset is focused on the adapt-
ability of traits and skills, as coach-
es who believe their athletes are 
capable of learning and growing 
are going to encourage their ath-
letes to explore these ideas more, 
resulting in greater adoption of the 
mindset.

How Gritty Are 
You? 

A separate but related idea 
to that of the growth mindset is a 
trait known as grit. Grit is a topic 
of intense academic study, in part 
because every coach wants indi-
viduals with grit on their team. Ac-
cording to psychology researcher 
Angela Duckworth, grit is the long 
term sustainment of effort com-
bined with a passion for the task at 
hand [14]. Gritty individuals have a 
relentless determination to achieve 
the task at hand – the ideal athlete 
for any coach to work with. Just 
like the growth mindset, howev-
er, grit is not a fixed trait that an 
individual is born with; it can be 
molded and strengthened both 
through practice and circumstance 
[14]. Grit is more than just a state 
of mind, however: individuals with 
more grit actually show greater 
electrical signaling in the dorsome-
dial prefrontal cortex, a region of 
the brain associated with self-regu-
lation, goal setting and attainment. 
Be careful not to conflate this fact 
as an example of an inherent trait 
of individuals.  The wiring of the 
brain is extremely plastic, or flexi-
ble, and wiring differences in gritty 
individuals are likely a result of 
repeated opportunities to practice 
grittiness, rather than something 
they are born with. But how do 
individuals become more gritty?

As a coach, working with 
your athletes to develop a gritty 
growth mindset is very important 
to both their long-term devel-
opment as an athlete and as a 
person. There is no doubt that 
athletes will hit bouts of setbacks, 
illness, injuries, and just plain bore-
dom as they move through their 
athletic and life careers. However, 
a strong growth mindset and high 
levels of grit will lead these in-
dividuals to conquer these chal-
lenges and ultimately prevail. One 
way to promote a growth mindset 
within your athletes is to make it 
clear that failure in the pursuit of 
learning is perfectly acceptable 

Figure 3. The growth mindset cycle.



122

SCIENTIFIC KENYON 
and actually encouraged! Individ-
uals who fear failure are less likely 
to take risks, meaning they are 
also less likely to learn something 
new and branch outside of their 
circle of safety. By encouraging 
supportive environments where 
individuals can authentically try 
and fail, coaches increase the 
likelihood that individuals will 
eventually try and succeed in what 
they are trying to accomplish. And 
this is where grit comes into play: 
by encouraging their athletes to 
continue to put their best effort 
forth each time they try something 
new or challenging (even though 
the athlete might fail), coaches 
are fostering the development 
of grit, especially with regards to 
developing a long-term passion 
for learning. Remember, grit is 
both a passion and perseverance 
for a task – therefore, working with 
individuals to attempt to embrace 
challenges as a chance to learn 
something new develops a pas-
sion for learning and the perse-
verance to keep striving to master 
something new. Together, grit and 
the growth mindset work to fun-
damentally rewire both mindset 
and makeup of the brain, creating 
individuals with skills to help them 
succeed at the highest level both 
as individuals and as athletes.

 

Theories in 
Practice: 

 
We’ve covered several 

different ideas on how to build a 
better athlete, all focused around 
altering an athlete’s mindset. But 

the question has to be asked: Is 
there anything else that coaches 
can be doing to help their athletes 
become their best selves? The 
answer is—quite obviously—yes, 
and it starts with the coaches 
themselves.

In order to build a better 
athlete using the growth mindset, 
grit, and challenges, coaches have 
to create an environment where 
athletes are willing to take risks 
and push themselves outside of 
their comfort zones, even with 
the potential to fail dramatically. 
This implies that what coaches 
really need to create within their 
teams is trust– not only between 
themselves and the athlete but 
also between the athletes and 
their training programs. In fact, 
trust is one of the most influential 
determinants of an individual’s 
(and team’s) athletic performance 
[15]. Trust is inherently neurolog-
ical – the feeling of trust is driven 
by the neurotransmitter oxytocin, 
which evolved to facilitate pair 
bonding for offspring rearing [16]. 
Contrary to the expectations of 
many leaders, trust is not some-
thing earned just by rank and title, 
but rather is something that must 
be developed and cultivated over 
time. How do coaches do this? To 
begin with, it comes from main-
taining a specific leadership style. 
Research shows that individuals 
most develop trust with leaders 
who are supportive and empathet-
ic, showing genuine concern for 
those under their leadership [17], 
[18]. Groups led by individuals with 
this encouraging, caring person-
ality type show more similar brain 
activity following a discussion than 

those led by more controlling, 
dominating individuals [19]. While 
there will always be outliers, it 
is clear that less controlling and 
more supportive coaching styles 
lead to greater connectivity and 
trust, which in turn gives athletes 
the confidence to take risks and 
practice the growth mindset and 
challenge approach. 

While we have spoken 
about several different topics 
(grit, growth mindset, challenge 
approach, trust), it is important 
to note that all of these items 
are interconnected, in part due 
to their shared origins in specific 
regions of the brain. Although 
each can be discussed and studied 
on their own, they truly function 
best in combination with each 
other. Working with an athlete to 
develop greater grittiness involves 
adapting both a growth mindset 
(“I can learn to get better at some-
thing”) and a challenge mindset 
(“this will challenge me but I will 
get it”), and requires the athlete to 
trust that their coach has their best 
intentions at heart. Working to 
develop the challenge approach 
within an athlete requires them 
to find a passion for what they’re 
doing and learn to stick with it 
for a reward, as well as trusting in 
their training (and their coach) to 
get them to their goals. Just as no 
singular brain region or pathway 
acts in isolation, neither do any of 
these traits and skills. Thus, it is up 
to the truly great coaches to work 
with their athletes and develop 
these skills to help them to devel-
op into the best version of them-
selves.
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