DUE SUNDAY 1/31/2021 BY 9 PM EST

Your response should be a typed, double spaced essay of no more than 500 words that includes evidence (citations) as well as a personal reflection.  Refer to the rubric for further guidance.

In 2014, Nike assembled a team of world-class scientists, coaches, and athletes for a holistic approach to push the boundaries of what humans can do.  Nike took on the staggering challenge of breaking the 2-hour marathon mark in an effort to smash through human performance boundaries. 
This attempt to break the 2-hour mark was not about setting a world record; it was about changing the game by unlocking human potential.  When Roger Bannister broke the 4-minute mile mark in 1954, the next year, 24 runners did the same thing.  Why?  Because they believed it could be done.  If the 2-hour marathon mark can be broken, the perception of what can be accomplished in running specifically, and in sport in general, will reset, and records will fall.  From a psychological perspective, it’s the mind that frames the limits of human potential.
 
Consider these two models explaining the limits to human performance.
The Central Governor Model (Noakes, 1998)—the brain regulates performance in anticipation of hard work to make sure that the body is not harmed.  Noakes (1998) believes that our bodies are capable of exercise to the point of catastrophic failure of internal organs, muscles, and systems.  Therefore, the brain must have a “central governor” that caps the drive from the brain to skeletal muscles to prevent catastrophes.  He further states that fatigue is an emotion that is used as an excuse to quit.  It’s the brain that tells us when to give up—not our bodies—based upon interpretations of fatigue.  Thus, this model explains human performance in terms of subconscious and anticipatory processes or physiological inability.
In short, the central governor theory is based around the premise that the brain will override the physical ability to exercise to physical exhaustion and “shut the body down” before doing any serious or permanent damage. 
Runners experience this during almost every race they run.  In a half marathon, for example, at mile 10, the thought of running faster, even for just a minute, may seem impossible. Yet, when getting within 400 meters of the finish, somehow a kick is summoned that leads to running faster.  This is because the brain has realized it won’t die if the pace is picked up (because the finish line is close), and it opens the biological pathways to run faster.
That’s not to say that the physiological demands of a race aren’t real.  Rather, the central governor theory posits that racing is a balance between:  physical preparation and biological systems; emotional components, such as motivation and pain tolerance; and self-preservation.  The exact combination of these factors is what leads to how hard someone can push. 
The central governor theory has its criticisms and Noakes is a somewhat controversial figure in exercise physiology.  Nonetheless, he offers one explanation of how humans limit their potential.  (See story of Gabriela Andersen in the 1984 Olympic marathon as an example of how humans can override the central governor.)
 
The psychobiological model (Marcora, 2008) is a second model examining the limits of human performance.  Marcora (2008) asks if humans are limited by physiological performance or by the mind?  His research suggests that the limits of human performance are due to psychological factors such as perceived effort. 
Marcora’s research has found that people exercise until very high levels of perceived effort, eventually disengaging in the task, with no apparent physiological failure. He conducted a study in which individuals performed a high-intensity endurance exercise test to exhaustion, then immediately performed a new task (8s all out sprint) after exhaustion.  The average power output produced during the all-out sprint was ~3 times greater than the one required during the high-intensity endurance test, demonstrating that muscle fatigue was not the cause of disengaging from the task.  Further studies indicated that it was the perception of reaching maximal effort, not actually reaching maximal muscular output and that inhibits performance.
Thus, this model puts greater focus on conscious processing of decision-making and behavioral regulation as an explanation for limits to human performance.
(For further discussion about this model, view this video lecture by Marcora himself.)
 
Gain familiarity with the basic principles of sport psychology.  Then watch the 55-minute Nike documentary Breaking2, about the effort to break the 2-hour marathon mark.  Answer the following questions in fewer than 500 words.  Include references from the movie and your sources to strengthen your response. 
*These are general, opinion-based questions meant to prime students into thinking about what they can achieve and to build momentum in pushing beyond what they believe is possible.  Give these questions some careful thought and reflect upon your own self-imposed limits.

 1.  New research (Noakes, 1998; Mercora, 2008) reveals that barriers to human limits are not imposed by the body (pain, muscle, oxygen, heat, thirst, fuel), but are imposed by the brain.  This means that the mind is the new frontier of reaching the boundaries of human performance.  What do you think is the interplay between mind and body that pushes us to reach our limits or forces us to “disengage” or quit a task prior to reaching our physiological limit?
2.  What psychological factors can you use to overcome physical limits to push your own boundaries in extraordinary ways?  In other words, consider some of your own physical or psychological weaknesses.  What factors can you develop or improve upon by 1% to strengthen your resolve when faced with perceived barriers?
3.  What is your main takeaway from this lesson on the limits of human performance?
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 Additional Podcasts to explore further, if you’re so inclined.  You'll find the first one especially helpful and interesting.
            Three Lessons from Nike’s Breaking2 Documentary (39m).  Lessons learned from the quest of three athletes to break the 2-hour marathon mark.  Discusses growth mindset, the aggregate of marginal gains, software and hardware, and definitions of success.
             Mind, Body, and the Curiously Elastic Limits of Human Performance with Alex Hutchinson (56m).  Learn about the two models of the mind that impose limits on the body and learn about the elastic limits of endurance performance guarded by pain, thirst, heat, muscle, fuel, and oxygen.
            Psychology and the Central Governor Model with Professor Tim Noakes (29m).  Discover the model that suggests that our brain limits our own potential in terms of physiological endurance and accomplishments.
            Brain Training and Psychobiology of Endurance Sports with Samuele Marcora (51m).  The psychobiological model describing how human potential is limited not by physiological fitness but by the mind and mental fitness.
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Rubric
	 
	Novice
	Competent
	Proficient

	Thesis.
Student clearly indicates direction of the essay. / Paper directly addresses topic and introduces upcoming position.
	Points Range:0 (0.00%) - 6 (6.00%)
	Points Range:7 (7.00%) - 8 (8.00%)
	Points Range:9 (9.00%) - 10 (10.00%)

	Evidence.
The thesis is supported with relevant, accurate, and substantial evidence. /
Student demonstrates knowledge of concepts. / At least two references in APA style are given to lend support to the student's position.
	Points Range:0 (0.00%) - 12 (12.00%)
	Points Range:13 (13.00%) - 20 (20.00%)
	Points Range:21 (21.00%) - 25 (25.00%)

	Organization.
Paper has strong structure, logical flow, and a clear progression of ideas. / Paper is formatted with introduction, body, and conclusions.
	Points Range:0 (0.00%) - 11 (11.00%)
	Points Range:12 (12.00%) - 15 (15.00%)
	Points Range:16 (16.00%) - 20 (20.00%)

	Mechanics
There are few to no errors (punctuation, spelling, typography).
/ Student demonstrates a high degree of skill, complexity, and style.
	Points Range:0 (0.00%) - 11 (11.00%)
	Points Range:12 (12.00%) - 15 (15.00%)
	Points Range:16 (16.00%) - 20 (20.00%)

	Personal Analysis.
Student makes lesson relevant to personal lifestyle and behavior. / A personal application indicating main takeaway points is worked into paper.
	Points Range:0 (0.00%) - 12 (12.00%)
	Points Range:13 (13.00%) - 20 (20.00%)
	Points Range:21 (21.00%) - 25 (25.00%)



