Brain Up Your TK

How Neuroscience Can Help

By C. Alexander Simpkins, Ph.D. and Annellen M. Simpkins, Ph.D.

) As a Tae Kwon Do pracuitioner, you are always trying to
1 i perfece whae you do. You probably spend many hours working
out, with the goal of making each rechnique the best it can be.
Bur did you know thar you could enlist your brain to help? Your brain is your bese ally
in learning well and developing excellent rechniques
Whenever you do anything, the brain gets involved. S0 when you practice, you are
not just craining your muscles, you are also tramning your brain. The brain direces an
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body (FIGURE 1). Many pathways allow signals to low around in patterned ways,
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from the body 15 sent back to the brain. Applying understandings from neuroscience,
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Brain Plasticity

The brain is not as fxed and permanent as was previously believed. What vou do,
think, and feel .'|1.s|'|!r||'-'. your brain; and you can do it ar any age. In fact, it is quire mal
leable, which is referred to as neuroplasticity. .

The brain s made up of tiny cells called neurons. (FIGURE 2) Neuroplasnciry
begins ar the synapses, tle spaces berween neurons. Like the Eastern principle char
enlightenment is in empriness, we find the amazing capacity of our brain to change in 3 s fani

these empey synapric spaces between neurons. When you do an action, such as chrow-
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ing a kick, (FIGURE 3) certain neuronal connections are activared. If you keep kick- = ol bady
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ing repeatedly, these connections are strengthened and learning ar the neuronal level
takes place. This learning process is known as long-rerm potennation or LTP. Look ar
Donald Hebbs Famous statement, " Neurons that e together wire together, conversely,
it you were to stop kicking for an extended rime, those neuronal connections thar were
invalved in kicking would weaken and could evenrually stap being connected at all. This ' S S
is known as ]l.'ll‘i-‘. [erm dl.'pln.':-r-l--*li or LTD. .

Brain Training Tip: When you work on performing your techniques, remember thae
YOU are walnIng NeLrons m bire r-.'i:_:rl|'t:'r'. By ,irarrh|1r1;¢ to the precision of ea h move,
VoL initiace [ill.' COTTect I||.'uru||.1| CONNECTIons I.l il.l'l.llll‘_l.l :l'l.'L'[I[iU‘II nr' the exact momon, . _—=-4105 berminals
you are in essence teaching your neurons to fire in a pattern, Thus, it 1% essential to .
strive for correct h'-_'|:|.n|-.;||-r. If you |m:||:].I duiu!', a h:llamqu-: incorrectly, you form neural
interconnections for doing it wrong. LTP may help to explain why bad habits are hard
to break. So, when FOUE INSLPUCTOT ZIves YOu a cortection, take it hl'.'l'llt'l.l'rI!f so that you

can tramn vour brain in the right way!

Using More of Your Brain

We know thar Tae Kwon Do improves balance, reaches control of movemene,
enhances percepnion. and sharpens focus. Many ditterent brain areas become involved n
perfecting all of these components. Here are juse a few of the brain areas thar take part
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Balance in Motion

&

When you first learn Tae Kwon Do, you are mastering physical skills invaly-
ing positioning of the body, balance. and complex coordination of rapid alternat-
ing, movements: Your cerebellum (FIGURE 4), thar section in the back of your
brain sometimes called “the litele brain,” gets involved. The cercbellum is acti
| vated whenever learning a new skill, It is also important in finding and keeping
vour balance while moving, a necessary Tae Kwon Do capaciy.

Once you have learned the moves, the motor cortex activates to control plan-
ning and execation of your techniques (SEE FIGURE 4). You might recall thar
when You were first El.'.-l.?lll.ll:f'_ o purl.'h, you s.l:rll_gl.:lrﬂ with ¢ |\|'rl‘-.1:|r1.1r|11-|:‘ both
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|!'|.1_nd\ ina m:m:’!lh '|_1I.I'\.h ]*1:” motion, |.1.1|.rl.'L'l']:|." SMAPPING your Ili.].\\ o .;'.L! poawer,
while also trying 1o acc ur.lh:l!.' place a pm-.-rr‘r'u|.|-_. focused }*um‘h. (FIGURE 5)
Part of the challenge came from teaching your brain to cosrdinate many parts

of its motor system together. The primary motor cortex located in the Frontal
Lobe (FIGURE 6) coordinates the complex and subtle combination of move
ment skills, There is also a premotor cortex, which :.11.1,'4.{?5 the trunk muscles, the
seat of Tae Kwon Do power, And the supplementary motor area (SMA) helps
to plan and coordinare complex motions, espe ially those involving two hands.
Sa, whenever you perform the push-pull dynamic of punching, your SMA is
activared, Tac Kwon Do practice orchestrates all these different parts of the
brain and body together into a perfectly unified punch.

Brain Training Tip: Throw each kack, punch, and block like you mean ir. Keep
vour attention directed to what you are doing and make an cffort with every
5 ‘ - 2 - 3 . " - X
| 1.'~*|_'|'1n|n[|||'. Add emonional conrene l:|1l'uL1p_.:!'| the limbic SYslem {l']i iURE 7). the
emotional center of the brain, which connects to many different areas of the cor-

| tex. These deeper parts of the bhrain will be more fully inwolved, and as a resulr,
your Tae Kwon Do will become more spirited and enerpezed

Sparring Skills

The seraregy and planning skills you develop for sparring activare the pre-
fronral cortex in the frontal lobe (See FIGURE 6. For tt.:tl‘ni,ﬁh'. knowing how
to create an opening such as kicking high to diaw the opponent’s block up and
then throwing in 2 middle rarger kick for ascote, (FIGURE 8,9) ihvolves what
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is known as executive functioning, regulared in the prefrontal correx. Executive
functions include planning, higher-level decision-making, sequencing, and goal
directed behavior, These excoutive skills are essential for successful sparring. Posteror 5T

When you spag, you are alerted o the.movements of the opponent. Skilled MO TSROy

black belts have an uncanny sixth sense about what the opponent will do next.

Omne recent theory is that some ﬁpn'l,l!L_'t'.J neurons in the brain, known as mur
ror neurons, (FIGURE 10) activate when you move, bug they also activate when
you observe movement in other people. These neurons are located in the motor
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area and in the parictal lobe, and are involved in understanding and empathizing with the intentions and acrions of
others. So, you can liverally feel the opponent’s movements like you feel your own movements.

Knowing and Doing: Declarative and Procedural Processing

Lcarning and memory engage two separate but interacting brain systems, cach with its own neural counterparts.
One system is conscious, declararive, using words and conceprs. When you are first leamning a new form, you engage
the declararive learning and memory system. You think abour whar each technique is, the meaning, and the moves
in sequence. Onee you know your form well you may find yourself able to flow through the moves withour having
to think about them. lmplicit learning, from a second |r‘.1n11nb system that relies on the procedural memory, comes
into play. Mastery in the martial arts is seen in the sensitive movements of 3 master, a blur of powerful, precise tech-
niques, performed without need of planning or thought. Here you see the procedural brain system in action, beyond
n.irl.rl'lrl".ll'r ri‘]‘""llfll'"' .Ill‘t IOV CITHE L I|.‘\flt‘.

Focus

Absolute focus, where mind and body mowve as one, 15 ar the ]1|ghrst level af
achievemnent in Tae Kwon Do, This is developed over time, m-.n..'in?_ from con-
scious and deliberate attention to unconscious absorption in the movement pro
cecure, bringing the whole mind-brain-body together ad a system, such as when
breaking wood (FIGURE 11). One of the rraditional ways to develop the quali
ties of focus is through medizarion, a method of mindfully holding artention on
what you do while you do it. The legendary founder of martial arts, Bodhidharma
was also the legendary founder of Zen meditation, and so the mareial ares are
often considered a form of moving meditarion (FIGURE 12)

A grear deal of research has been devoted to understanding how meditation
affects the brain. Many different research projecrs have found thar mediracors are
highly artentive while also remaining deeply relaxed. So meditation is neither sim-
ply a typical calm seate nor is it a typical alert stave. Racher, it enhances alertness
and relaxation simultancously, a useful combination of skills for margial artises!

Brain Training Tip: Sit down and dlose your eyes. Observe a breach, beginning
with bringing the air in through your nose, Feel the air in the nasal passages and
then follow the seasation as the air travels down into your lungs. Concentrate on
the movement in your chest and diaphragm as the air enters. Follow the air as it
moves out. Feel the sensation of air pushing our as it leaves your nose. Follow the
air as it moves in and out, with fresh interest. Each moment is distinct, different
from the past moment, and unique, open to new potentia
is completely new and worthy of tull attention.

When you leel focused, perform a form, Maintain this full artention with every
move. Practice this meditation regularly. Being able ro be calm and alert simultane-
ously will improve your skills.

The brain is a complex organ. For the purposes of this article, we have pre-
a-fll-h.'n.'i ol hl"‘l."liﬁfkl Jicant !’!-'i"\ sErcturcs .Jrhi f-'l.lnl'rlhﬁnﬁ. F‘l.'lr“r!' rf."-r.ll'{']"l “’1‘!'
add more ro the understanding of Tae Kwon Do and the brain. Meanwhile, rest
assured that correct pracrice of Tae Kwon Do is a healthy acoviry! So, keep work-
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ing out and in time, with the mind, brain, and body uurkmg as one, you will
surely improve. Taw?
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