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COGNITION &
ACTION

Learning Outcomes

m Students will be able to:

- Differentiate between open and closed loop control
of movement

Understand the value of attention and motivation in
motor learning and development

- ldentify and describe key structures of the central
and peripheral nervous system as they relate to
movement production (Wednesday - Friday)
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OPENVS. CLOSED LOOP

CONTROL OF MOVEMENT
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Open Loop Control = feedforward = top dsww
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Stimulus Response w Response
Identification [Haad Selection Programming
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Closed Loop = using sensory feedback

Stimulus Response Response
Identification Selection Programming
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Reference of
‘ Expected
Results

\
Muscles
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Reference of Expected Results

Stimulu§ Response Response
Identification Selection Programming

Reference of Expected Results

If the feedback matches what was expected,
the movement was done correctly and no
adjustments are necessary

~ Movement

Environment

If there is a difference between the feedback
received and the reference, then an error is
signaled and a correction is required
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Open Loop vs. Closed Loop ""’j S
e {
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m Open Loop - m Closed Loop - (/lh
- Softball pitch - Driving a car
- Hitting the ball as a - Skateboarding, Surfing
batter - Aiming in archery
- Let:ng 80 of the bow in - Reeling in a fish
archery
- Casting a fishing line wkﬁ/’j ?@L& “’“‘Qu'%
Covecd LC‘Kg

GET INTO GROUPS OF 4

Assign people into:
1. sensory - 2. thinking - 3. doing - 4. expectations of movement
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Open & Closed Loop Control Summary

m Open Loop (aka Feedforward) control of movement:

The brain tells the body what to do

The body does what it has been instructed to do without the possibility of
correction in case something goes wrong

Closed Loop (aka Feedback) control of movement:

The brain tells the body what to do and constructs a "reference” for what
it expects to feel once the body does what it is told.

The body does what it has been instructed to do and sensory feedback
from the movement is compared to the “reference” of expected results

If the sensory feedback matches what the brain expected, we don’t need te J‘
{oetiprgs

If the sensory feedback DOES NOT match what the brain expected, we
become consciously aware of the error and make a correction.
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WE ARE CONTINUALLY
ANTICIPATORY PATTERNS |
PREDICT THE FUTURE: IF | S

CONSTRUCTING LITTLE
N OUR BRAIN TO HELP us
MILE, THEN SHE’LL SMILE.

IF OUR MODEL MESHES

WITH WHAT ACTUALLY HAPPENS,
WE EXPERIENCE A LITT

LE DRIP OF SWEET AFFIRMATION.

IF IT DOESN'T, TH

EN THERE'S A PROBLEM, AND THE
BRAIN HAS TO LEAR

N WHAT THE GLITCH IS AND ADJUST
THE MODEL.

David Brooks from “The Social Animal”
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ATTENTION AND
MOTIVATION

Why would you pay attention to one thing over another?
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Attention:

m Top Down Attention
(Open Loop):

- Look at the door
- Look at your phone

m Bottom Up Attention ==~

(Closed Loop) @

- Look at the door
because someone just
opened it
unexpectedly

- Look at your phone
because you saw it
light up, letting you

know you just got a
text

Attention & Motivation

Describe a time when you were
motivated to pay attention
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Attention to Errors

m When expectations don’t match reality, we become
consciously aware/our attention becomes devoted to
that sensory perception.

@X_ 9 Like when you're entering your password and it says
you didn’t submit the correct password, you’re more
likely to slow down and try it again.

m When expectations don’t match reality, we can learn
[eaxw. from the disconnect to make the difference between
expectations and reality smaller.
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Attentiof to Pain

m Attention to painful stimuli is prioritized over '
other senses to help protect the body from Ln(ufﬁ
(@)

B

m Depending on the intensity and perceived
nature of the threat, painful information could
induce

- Quick reflexive movement

- ¥ movement W
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Motivation

m What motivates us to move?

m |s it similar or different across the lifespan?
- Infants> WO\/CH’LS =W T~ bas
Children

- Teenagers

Adults

Older Adults

Elderly

10
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Movement emerges from the
interaction of three factors:
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Movemem
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= Movement is more reactive

= Movement can be planned in advance
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Movement

Person - Task - Environment

Perception - Cognition - Action

Movement

»Movement and motivation share
the same Latin rootf “movere”

=Why is that important?
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Task

-:gi/qug"series Q@scre’re fasks strung 7%(,‘1
together |

= Continuous: no distinct beginning
and end; the task continues until the
person decides to stop

Q\_:Eiggjgteid distinct bé—é}hning ané cod_ |

Task

-~ =Stability: the purpose of the task is to
" remain still flnon-moving base of
SUppor

- =Mobility: the purpose of the task is 1o
move your base of support

=Manipulation: the purpose of the task
' ove something else

—

e

—




9/18/2017

Person

= Perception: Perceiving the relevant
environmental features

»"“Sense”

= Cognition: Decided what to do and where and
when to do it to achieve the goal

= “Think"

= Action: Producing organized muscle activity to
generate movements that achieve the goal
-“DO"

Cognitive
Processing o
&
S
\ |
o}
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Sensory Motor

Perception

N

Action




