Context, origin & motor learning :
A neurocentric approach to
movement/rehab
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1) Add in a novel 10 min of material per class and let people know you’re doing
it

2) Offer to stay after class for questions and demo of new material

3) Offer a Monthly “what I’'m learning” email/class/live online session

4) Share your book lists and courses you’re taking

5) Start a Curiosity club

6) Sample 30 min sessions at your own “open house”

7) Make a trailer describing yourself and work

8) ldentify ideal student/Ideal session: What effect do you hope to deliver?
9) Give them what they want, show them what they need/Connect the dots
10) Educate by way of email newsletters, blogs, social media etc

11) Tell everyone you know you’re looking to add more whatever it is (one on
one sessions/personal training/multi disciplinary movement)

12) Network like crazy

13) Problem/solution: you’re afraid of falling- well | can help you gain real life
balance skills- you feel overall muscular tension? | can help you feel more
flexible by targeting not just your joints but parts of your brain and other
sensory systems, you feel stiff and want to move more fluidly?



what does TMPY offer

and what do we need?



knowledge = power

what might we be missing and could we incorporate into traditional-ish
yoga!

what falls squarely outside the realm of yoga/too far outside the box!?
is yoga a mind-set!

by knowing what else we might need/want out of movement for health and
expression, we can seek and advise alternatives.We can buff up our offerings
to meet some of these needs, root out problematic content/cues, and
increase awareness of the scope of this practice.



Defining by/associating with:

® extreme ranges
of motion/open-
ness bias

® panacea claims:
yoga for weight
loss, depression,

® dualism (SOUl VS trauma etc

body)
L : ® super-model-
kinesiophobia: . .
ideals marketing
fear of
movement

® stereotypical
healthy lifestyle

® force/adjustment/ .
trappings

correction



yoga as attidude/approach

® integration

® self-regulation
® compassion

® curiosity/witness/investigation
® improvement of relationship with

self ® examined living
® presence with what is ® cultivation of space
® equanimity ® contemplation
® tolerance ® time and space for self-care/

inward focus
® public service
® embodiment
® awareness



ifestyle and culture dictates needs

® screens

® artificial light
® chronic stress
® sitting

® driving

® |imited general
movement



general physical fitness

Physical activity benefits for
adults and older adults

What should you do?

UK medical officer’s guidelines 201 |
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Burdenko resistance bands (he used surgical tubing) and stick







somatics

qi-gong

functional movement
FRC/kinstretch

yoga with bands

pilates with and w/out equipment
parkour

restorative exercise

axis syllabus

strength & conditioning with external weight
dance

Most people think of regressing and progressing challenge level in very simple terms: i.e.
LOADING/forces and/or biomechanics

Shape continuum (isometric)

Speed (yoga- one speed, slow)

Perturbation: The definition of perturbation is an unconscious reaction to a sudden unexpected out
side force or movement. For example, while running down a football field suddenly a defender
attempted to tackle the ball carrier. The ball carrier reacts by cutting, sidestepping, stopping, and
quickly starting again. These are all a reflex activity that occurs within seconds. Training the athlete
In restoring or improve reaction times, is referred to as perturbation training.
Complexity/coordination: (Multi/dual tasking) (in yoga we have simple, uni-tasking)

Environment (closed, controlled) (partner would add complexity)

Objects (props add complexity depending on use)

Visual stimulation/factors

Vestibular stimulation/factors

Rhythm factor (none in yoga or somatics, pilates) engaging cerebellum
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"The perspective we
were bringing, that
unless the patient
actively moves on his

own there will be no

reorganization in the

nervous system, was
quite radical.”

— Antoinette Gentile




Prior to the early 1€/0s, treatment of stroke patients and those afflicted by conditions like Parkinson's had been determined

argely by defining the extent of damage to patients’ brains. Gentile, whase training encompassed neuro-anatomy, motor
control, motor learning and developmental research, focused instead on the impact of environment cn brain function and the
potential for behavicrél chenge. She was an early champicn of the notion of "neuroplasticity,” the concept that the brain can

reorganize follewing trauma, shifting functions to new regions.

“Ann hasn't been sufficiently recognized for ner contributions, precisely because they have crossed disciplinary boundaries,”
sald her former student, James Gordon, Associate Dean of the Division of Biokinesiology & Physical Therapy at the University of

Southern California. “That's trendy now, but she was doing it 30 years ago.”

In a 1972 paper titled “A Working Mode! of Skill Acquisition with Aoplication to Teaching,” Gentile argued that neuromotor
skills are acquired in distinct stages, with a performer’s current stage having implications for teaching or treatment. In her
“Taxonomy of Tasks"” - now ubiquitous in texts in the field - she grouped tasks according to the structure of the environment in

which they are performed. For example, a person walking ¢n flat ground can learn movement by rote, whereas someone

walking an varied terrzin must develop @ more creative ability to produce different kinds of movements.



Gentile also fleshed out theories that skills inveolve both “implici?” and “explicit” processes. Explicit processes are ones the
performer is aware of and can describe, such as braking for a red light. Implicit cnes lie beyond conscious awareness - for

example, the balancing required t¢ ride a bike.

Gentile applied this ccnceptual framework to physical rehabilitation, arguing that while much early learning occurs in the

received wiscom, which held that recovery was something dicteted by the agency of the therapist.



reguired that you generate 25,000 different patterns, each one uniquely organized to fit the diverse environmenta! conditions

So my story to the physical educators was, You have to put them in an open environment right from the start.’ They thought

that was outrageous - ‘Are you saying that a student learning tennis should be given a racquet and a ball and start to play

tennis immediately? | said, ‘Exactly.” "Are you saying you wouldn't teach them the form? Yes, that's right.”

Jltimately Gentile’s Taxonomy reshaped rehabilitation treatment.

“Her Taxonomy of Tasks changed the way that physical therapists evaluated their patients in order to understand better the
nature of the patients’ impairments,” said Jean Held, a physical therapist and former student of Gentile's who has since retired
from the University aof Vermont as Associate Professor of Physical Therapy Emerita.“In addition, the Taxanomy has helped

2., now Lo

therapists to understand better how to set up therapy sessions in order to help patients improve their function;

structure their environment during the therapy session.”




“If the task involves objects and people that don't vary, then

you can set practice that way, but if a task involves motion in
the environment and that motion necessarily changes from
trial to trial, then practice has to be structured differently,”
Gentile recalled in a 2009 interview for TC's Oral History
Project. She added that this idea met with stiff resistance from
physical educators such as tennis instructors. “They used to
start by teaching the ‘perfect movement,’ with students
practicing a swing with no ball and no racquet. The problem

was when you got in a game, you had one swing and the task




Taxonomies of Motor Skills.

A taxonomy is a classification system. A number of
taxonomies for motor skills exist based upon:

Level of Precision

Task Organization

Predictability of the performance environment
Gentile’'s multi-dimensional system.




Gentile’s Taxonomy: Developing and
Assessing Appropriate Skill Progressions
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Gentile’s Taxonomy (2000)

Every action we carry out it is a result of the
complex interaction between the performer,
task, and the environment

— e

Closed Skills Open Skills
Highly Predictable Unpredictable
Stable Environments Variable Environment




Gentile's Taxonomy: 4 Questions

Environmental Context

1. 1s the environmental context (i.e., regulatory conditions)
In-motion or stationary?

2. Does the skill change from trial-to-trial (i.e., intertrial
variation)?

Action Function
1. Does the performer move from one location to another
while performing this skill (i.e., body transport)?
2. Does the performer manipulate an object in this task?




CLOSED ENVIRONMENT

OPEN ENVIRONMENT

No
variability

BODY STABILITY

Stand in prosthesis
unsupporied in the
parallel bars in a
quiet PT gym

Stand in prosthesis in
parallel bars with

variability | diagonal weight shifts

No
variability

on command

Hemain standing

upright as

walk by at regular
ntervals from similar

directions

Remain upright while
standing in line in a
busy public area

Stand in prosthesis

quiet PT gym

Stand in prosthesis in
parallel bars catching
ball from different
directions and speeds

Retneve an ob
repeatedly f

floor in a comer of a
busy PT gym

Reftrieve various
randomly dropped
objects throughout
an active PT gym

TRANSITION
(Quasi-mobility)

Practice the sit-1o-
stand transi
a single chair with

Y a quiet PT
gym

lion from

Transfer 1o and from
wheelchair, tollet,
and shower seat,
moving to left and

right in random order

Prac 38 noving from
stancing to sithing
using arms in a pre-
positioned chair in
the feteria of the
rehabilitation hospital

Rise repeatedly from
a seat in the movie
theater so that other
people (of various
height and weight)
can move past into
the row

Practice the sit to
stand transibon from
the same chair while

managing ax

crutches

lary

Transfer between
sealing surfaces of
different heights
while holding a full
glass of water in a
quiet PT gym

Move from standing
to sitting and v
versa fromar
chair while ma
cruiches

Scoot sideways while
sitting, managing the

blankets on a soft
mattress so that
grandchildren can
climb into bed to
hear a story

BODY TRANSPORT

Walk the length of
the paraliel bars

comfortable speed,
turn around, repeat

Practice stepping in
different directions
and distances in the
parallel bars

Prac scending
and descending a set
of training stairs in
the corner of a busy
PT gym

Ascend and descend

Walk forward with
cruiches using a 2-
point gait pattern in

an empty hallway

Walk up to a closed
door, opening it, and
walking through
while using a cane

Approach and ascend

a full flight of stairs in

a quiet hallway, using
bilateral canes

Walk from car to
supermarket door,

stairs using the railing| pushing the grocery
in a busy public space| cart across the busy

parking lot




Gentile’s Taxonomy (2000)

Action Function
Body Stability Bocy Transport

Environmental Context | NoObiect Object NoObject |  Object

Manipulation | Manipulation | Manipulation | Manipulation
No Intertrial 1A 1C 1D
Variability
ntertrial | ZA 2C ‘ 2D
Variahility
No Intertrial JA

[n-Motion Y -
Regulatory Variability

Stationary
Regulatory |
Conditions

3C 3D
Intertrial 4A 4C

Conditions
HHEHD Variability




Teaching Games for Understanding
the Model

Mod:fication Rulcs, ctc.
Am [ on the move or stationary?
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Designing Practice / Learning
Environments (Adams, 1999)

* |tis suggested that students should experience
approximately 80% success.
+ How do we create success for our students?
c Modify skills for all levels (beginner, intermediate,
advanced)
= Extensions - inviting students to perform
variations that make the skill easier or harder.
= Challenges - giving a measurable task that
focuses on mastery
= Choices- inviting students to become more
actively engaged in the learning process via
self-regulation.




Gentile’s Taxonomy

Stable
Environment;

No Inter-trial
Variability (ITV)
Stable
Environment;

ITV

Moving
Environment; NO
ITv

Moving
Environment, ITV

Body Stability; No
Object
Manipulation

1
Free Threw

5
Softball Pitcher

9
Riding on an
escalator

13

Caltcher guarding the
plate and tagging
out a baserunner

Body Stability;
Object
Manipulation

5

Penzlty shot in
field hockey to
same locator each
attemot

6
Tennis Serve -
Expert

10

Hitting a baseball
from a pitching
mzchine at 1
speed/location

14
Tenms Serve -

Novice

Body
Transport; No
Object
Manipulation

=
)

Running Long
Jump

”
High Zump

11

Running on a
treacdmill at
variable speeds

15
Running a cross
country race

Body Transport;
Object
Manipulation

4

"Happy Gilmore”
on driving renge o
no target

)

-

Fole Vault

12

Hitting ground -
strokes from 2
tennis machine
wehile one the
nove

16
Relurn of Serve

Groundstrokes




Stationary
Regulatory
Conditions

and

No Intertrial
Variability

Statlonary
Regulatory
and

Intertrial
Variability

In-Motion
Regulatory
Conditions

and

No Intartrisl
Variakility

In-Motion
Regulatory
Conditions

and

Intertrial
Variability

Gentile’s Taxonomy of Motor Skills
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Gentile’s Taxonomy: Flowchart

L. AcTion DoED axiLL REQUINE THE
RECUINEMENTS | - PERFORMER TO NOVET
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Basketball Lay-Up
(with no defender)

Action Function
Body Stability | Body Transport

Envircnmenta! Context No Object Object No Object Object
Manipulation | Manipulaticn | Manipulation = Manipulation
No [ntertrial
Variability
Intertrial
Variabilily
No [ntertrial
Variability
Intertrial
Variability

Stationary
Regulatory
Cond:tions

In-Maotion
Regulatory
Cond:tions




Basketball Lay-Up
(with no defender)

Action Funcidon

Body Stability Lody Transport

Environmentz] Context No Object Obiect No Object Object

Stztionary
Regulatory
Conditions

[n-Mction
Regulatory
Condizions

Varizbility

| Manipu.ation | Manipulation | Manipulation  Mznipulation
No Intertrial 1A 1E 1C 1D
Varizbility
Intertrial
No Intertriz
Varizbilily
Intertrial
Varizhilit
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How would you categorize....

* Juggling

Action Function
docy Stability Body Transport

Environmental Context No Object Object No Object Object
| Manipulation | Manipulation | Manipulation | Manipulation

Satdn mams No [ntertnal 14 1B 1C 1D
Sato ndr'y \’an'g b[ ltY

Regulatory — -

Conditions Intertrial 2A 2C

| Varizhility

No [ntertrial

Variability

Intertrial

Variability

In-Motion
Regulatory
Conditions




