LEARNING SKILLS

Research overview
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« Reinvestment is the tendency to consciously attend to the rules and
knowledge that underpin the skill in an attempt to control the quality of
performance.

« Reinvestment in competition can reduce the performance of an expert
performer to the standard of a relative beginner. A term known as
“choking under pressure”

« Autonomous/implicit learners are better equipped to solve the
unexpected problems and challenges they encounter in competitions.
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Several theories and instructional models have been proposed over the
years to improve motor learning.

The main ones are :

*The Direct Approach (based on traditional theory)
*The Constraints Led Approach (based on the contemporary theories of
“Action-Perception Coupling” & “Differential learning”)

Other tools include :

« Action observation
 Action imagery

« Metaphoric analogy
« Dual tasking
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* The traditional method of coaching.

* Instructor centered. The learner is a passive receiver of information.

* Explicit : learning takes place as a result of direct instruction, the
performer is told what to do and when to do it.

 External cueing seems to be more efficient than internal cueing : Experts
focus on the environment not their own bodies.

* The underlying theory is that repeating the same movement pattern “over
and over” is the best way of memorizing skills (10,000 hour rule).
 Learning goals are often based on “ideal textbook technique” models.

« Sports are broken down into technical skill components which are
mastered in isolation before being integrated to the activity as a whole.

* Facilitates early-stage skill learning (improvements are rapid).

* Practical for coaching large groups.

* Too much conscious control of skills in training can lead to “choking”
under pressure (reinvestment).
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Traditional models describe 3 stages to learning :

Cognitive stage (beginner)
-Conscious control

-Movement broken into sequences
-Movements completed step by step

-Large amount of variation and error in skill

Associative stage (intermediate)
-Decreased reliance on working memory

-Movement becomes more fluent

-Requires deliberate practice

Autonomous stage (expert)
-Minimal cognitive effort required

-Improved anticipation and decision making
-Greater ability to detect errors in skill

Fitts & Posner, 1967

Learning rate is individual
and non-linear in nature.
Patience is the key!

Although learning can be
schematized into stages it i
a continuum.

It is important to use appropriate learning methods for each stage.
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*Traditional models present skill execution as a
“top-down” system where commands are sent
from the cognitive areas of the brain to the
muscles.

*Perception—action coupling is a reciprocal
relationship between what the performers
sees/feels and the actions they take.

« In this model actions are directly controlled by
what we perceive without any need for
processing and analysis.
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5 senses help us to perceive :

*Visual sense
*Auditory sense
*Tactile sense
*Vestibular system
*Proprioceptive system

The vestibular system is the movement and balance sense, which gives us
information about where our head and body are in space. It helps us stay upright
when we sit, stand and walk.

Proprioception is body awareness. It tells us where our body parts are relative to
each other. It also gives us information about how much force to use, allowing
us to do something like crack an egg while not crushing the egg in our hands.
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« Differential learning is a theory that opposes the traditional theory of
‘repetition of movement based on an ideal movement pattern”.

* |t stems from the action-perception coupling theory of self-organization.
 Exploring a broad range of movement solutions for a specific task will
increase awareness of ones individual capacities and enhance perception.
* “Repetition without repetition” : means repeating outcomes NOT
movements. A Variabiltyto Pracic

Develop adaptable
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* The goal of variability is to develop adaptability in being able to solve
movement problems (NOT to develop adjustability of an already developed
technique).
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Beginners naturally have a lot of movement variability during learning so it is not
necessary to add more. Experienced swimmers can benefit from “non-systematic”
variability early on in the training cycle to destabilize established patterns and to
explore other movement options :
E.g. 3 x 100m : 1- “very shallow” pull, 2- “normal” pull, 3- “very deep pull” (checking
stroke count to evaluate the effectiveness of the different options)

“Systematic variability” using constraints can be used to steer the swimmer towards a

specific outcome :
E.g. 3 x 100m with closed fists, reducing the number of strokes taken from the

first to the third 100m (to learn how to use the forearm to generate propulsion)
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* Learner oriented.

« Movement solutions are found through self organization

« Implicit learning through doing and feeling (Action-Perception Coupling).

« Skill is NOT movement memorization.

« Skill comes from problem solving ability (enhanced through Differential Learning)
« Skills become more fluid and robust in a competition setting

* No “ideal movement”. Solutions will vary according to individual traits.

« Emphasis on repeating outcomes not movements.

 Constraints serve to exclude actions.

* There are 3 types of constraints :

Environmental

Task The type of environment in which the performance takes place
E.g. 50m pool / 25m pool / Open water / Altitude/
Temperature

Individual
The physical and psychological traits of the performer
E.g. Height / Weight / Strength / Endurance / Fiber type

Individual Environment Task
The defining characteristics of the sport/game

E.g. Competition event / training set
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* Individual constraints such as strength, endurance and mobility can be
improved through conditioning but body type is difficult to change.

« Environmental constraints used in swimming are mainly pool size, open
water and altitude training.

 Task constraints are the principle type of constraints used by swimming
coaches. Tasks can be manipulated using drills or equipment to achieve
desired learning outcomes. However constraints are even more effective
when the outcomes can be measured Eg. Pace / Tempo / Stroke count

Gswim DRILL CONSTRAINTS
coach

General goal Constraints Effect Desired outcome
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EQUIPMENT CONSTRAINTS

Streamlining Ankle weights Peduces rear end bucyancy Maintaining horizontal alinement

Streamlining ‘Weighted belt Reduces general buoyancy Maintaining horizontal alinement

Streamlining Wrist weights Beduees front end buoyancy Maintaining horizontal and lateral alinerment

Streamlining Twrist and | ankle weight Assyrmetric momentum of the limbs Maintaining lateral alinement

Streamlining Band only Eliminates the balancing action of the legs Maintaining horizontal alinement

Streamlining Pull with band Eliminates the balancing action of the legs Maintaining lateral alinement

Streamlining 1fist + 1 paddle + 1 fin Agymetric propulsion Maintaining lateral alinement

Streamlining Head paddle Restricts head movemeant Keeping the head on the longitudinal axis

Streamlining Head cup (backstroke) Bestricts head movement Keeping the head on the longitudinal axis

Streamlining Kick with pull buoy and paddie on heaqBestricts head movement and kick amplitude Horizontal and lateral alinement

Streamlining Swim with pull buoy and & beat kick  |Restricts the degree of kick amplitude Horizontal alinernent

Streamlining Assisted sprint with rubber tubing Owverspeed increases drag above normal Horizontal and lateral alinernent

Streamlining Assisted sprint with fins Cwverspeed increases drag above narmal Horizontal and lateral alinerment
Propulsicrny Parachute Resistance heightens the sensory awareness of the limbs / Reveals changes in speed Eliminating pauses within the stroke cycle
Propulsion Tethered swimming Besistance heightens the sengory awareness of the limbs / Reveals changes in speed Eliminating pauses within the stroke eycle
Propulsion Band only Eliminates any leg propulsion Eliminating pauses between stroking actions
Propulsion Pull with band Eliminates any leg propulsion Eliminating pauses between stroking actions
Propulsion Opposition timing with a band Band shortening highlights incorrect hand tirming Keeping the arms in opposite positions throughout the stroke cycle
Bropulsion Fists / Tennis balls Eliminates hand propulsion Using the forearms to generate propulsion
Propulsion Forearm paddles Eliminates wrist flexion Using both hands and forearms to generate propulsion
Propulsion Paddles Increasing the surface area avallable for propulsion Effective arm positioning to create propulsion in the right direction
Propulsion Finz Increasing the surface area avallable for propulsion Effective leg positioning to create propulsion in the right direction
Propulsion Paddles and fins. Increasing the surface area available for propulsion Mastering arm and leg coordintation
Propulsion Wrist weights Increasing the momentum of the limbs Efficient arm recovery, inter-arm and arm-body coordination
Propulsion Ankle weights Increasing the momentum of the limbs Mastering kick amplitude, efficient change in foot direction
Propulsicn Twrist and 1 ankle weight Increasing the momentum of the limbs Mastering arm and leg coordintation
Propulsion Kicking Eliminates arm propulsion Generate propulsion with the kick
Propulsion ertical kicking with a weighted belt |Resistance heightens the sensory awareness of the limbs / Reveals changes in spead Eliminating pauses within the kick cycle
Propulsion Vertical board kicking Resistance heightens the sensory awareness of the limbs / Reveals changes in speed Eliminating pauses within the kick cycle
Breathing Tuba breathing every 2 strokes Task simplification Focus on ventilation timing without head timing

Streamiining/Propulsion | Tuba Tack simplification Focus on streamlining and propulsion only

((A‘.:-swim
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MEASURABLE OUTCOME TASK CONSTRAINTS

T A v 1 g L o
L Desired outcome 'Possible strategies
Pace per length Holding pace to improve precision Improving streamlining / propulsion / breathing /all 3
Stroke count per length Helding or reducing stroke count at a given pace to improve efficiency Improving streamlining / propulzion [ breathing fall 2

Termnpo Helding tempe to eliminate pauses in the stroke cycle and to maintain a constant speed Improving strearnlining / propulsion / breathing /all 3
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Direct approach (Traditional) Constraint led approach

*Coach oriented eLearner oriented

*Explicit learning (coach instructions) *Implicit learning through doing and
Skill comes from repeating and feeling (Action-Perception Coupling)
memorizing “Ideal textbook movement *Skill comes from problem solving
patterns” (10,000 hour principle) ability

*Simple skill components are mastered *No “ideal movement”. Solutions will
in isolation before being integrated to vary according to individual traits

the main activity *Repeating outcomes not movements
*Better suited to beginners, and for *Constraints serve to exclude actions
managing large groups *Movement solutions are found

*Too much conscious control of skillsin  through self organization

training can lead to “choking” under *Skills are more fluid and robust in a

pressure competition setting
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A recent study aimed to explore the experiential knowledge and preferred
training approaches of 20 elite Australian swimming coaches in regards to
general skill development .

The study revealed that the most common training practices employed to
improve skill learning included :

« Task decomposition techniques (direct approach).

* Practices and tasks that are specific/representative to the intended
performance outcomes.

 Use of constraints manipulation in the practice design.

IThe best swimming coaches seem to mix both traditional and contemporary
SKill acquisition theories in their training prescriptions.
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ACQUISITION TOOLS

In addition to the direct approach and the constraints led
approach other skill acquisition tools include :

 Action observation
* Action imagery

« Metaphoric analogy
 Dual tasking
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Neuron activation Neuron activation
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does action sees action

« Action observation is the process of watching movement.
« Humans naturally learn how to perform movements by watching the

movements of other people.
E.g. Children learn important skills such as walking by seeing their parents perform
those actions.

« Research has shown that watching movements activates “mirror neurons” in
the brain which are also involved in performing movement.

« Watching sports performance helps athletes improve by strengthening the
brain areas used when actions are performed.

« Virtual reality equipment can enhance the experience.




 Action Imagery is also called visualization or mental rehearsal and has been
used successfully by sports psychologists for many years.

 Imagery means using all of your senses (e.g., see, feel, hear, taste, smell) to
rehearse actions in your mind and has been shown to be an effective way of
activating the same neurons that are used when performing.

« Success depends on the capacity of individuals to visualize effectively.

« Some individuals prefer visualizing as a spectator and others prefer seeing the
performance through their own eyes.

« Action imagery can be combined with action observation.




e METAPHORIC ANALOGY

* The use of a metaphoric analogy is an effective implicit coaching strategy as it
gives the learner a simple focus and reduces the technical information they need
to process.

* Pre-existing memories are retrieved from the unconscious areas of the brain.

« Analogy cues are superior to detailed, long winded technical instructions which
require conscious processing.

E.g.1

Analogy learning : “Stretch out like an arrow”

Vs Explicit instructions : “Lock your head between your arms, stretch and keep your
body segments in line!”

E.g.2

Analogy learning : “Jump like a frog”

Vs Explicit instruction : “Crouch down then use your thigh muscles to push off the
tloor, simultaneously extending your back and swinging your arms forwards.

(In order for metaphoric analogy to work subjects must understand the
metaphors and be familiar with the vocabulary that is used.)



A DUAL TASKING

* Dual tasking is when two tasks are performed at the same time.

* The idea is that if a cognitive task (such as counting) is performed at the
same time as a motor task (such as throwing), the cognitive part of the
brain will be “occupied” and motor learning will have to occur in the
unconscious areas of the brain.

« Skills will be learned, implicitly leading to improved performance under
pressure.

E.g. In swimming counting strokes is a form of dual tasking

2 YA

* If the 2 tasks are similar in nature this creates interference and
performance is compromised.
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LEARNING SKILLS

The e-swimcoach approach
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ACTION

OBSERVATION

Implicit learning

(using the
unconscious areas of
the brain)

Analogies

o

METAPHORIC
ANALOGY

Implicit learning

(using the
unconscious areas of
the brain)

>

PRINCIPLES

Take ownership of
your learning process!

Understand the end
goal of your actions!

Increase intent!

DIFERENTIAL ACTION- ACTION
LEARNING PERCEPTION

Introduce variability to “Do & feel"
destabilize
established, potentially Let the nervous system
inefficient habits compare predictions to

Discover other outcomes

& \MPROVING
SKILLS

PERCEPTION

IMPROVE
GENERAL BODY
AWARENESS

Using elementary
dryland & water drills

CONSTRAINTS
Simplify tasks in the
early stages

Exclude certain actions
to highlight other ones

Increase difficulty at
the right time

GOALS

Clear & Precise

Challenging but
attainable

Measurable outcomes
whenever possible
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Water is not our natural environment!

On land we use our lower limbs for locomotion, we
stand upright and we look forwards. Breathing in an
aquatic environment is also very challenging and can be
stressful. We have few if any transferable motor skills
when we begin our learning journey in swimming.

Children who have been lucky enough to experience regular spontaneous free
playing in the water from an early age have a definite advantage. They will bring
to the table several rudimentary aquatic skills including floating, breath control,
propulsive abilities and postural control. Unfortunately most adults have not been
sufficiently exposed to the aquatic environment.

I Eam
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Swimming is a very complex
activity, requiring several skills and
sub-skills!

It would be very ambitious to ask

someone with little experience to

tackle so many skills at the same
time!

The direct approach to learning is
integrated in the initial stages of the
program in order to :

sUnderstand the theoretical principles
of streamlining, propulsion and
breathing.

*To put these principles into practice
using simplified drills which improve
body awareness in the aquatic
environment.

Measurable outcomes

Skills

Sub-skills

Distance per stroke " Stroke rate
i per Jr I I

(Manitor stroke

count]

(Monitor tempo or use & metraname)

Cgmpromise

BREATHING
I I
s = i -]
k] = §
Eg 31:
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Elementary dry land and water drills are used to improve body awareness. This
sensory information is essential and can be recalled implicitly in the latter stages
of the program.




The e-swimcoach approach

Tools such as action observation videos and analogies are used in order to stimulate
learning implicitly (without conscious awareness).

(The guidance that is
provided does not aim to
reproduce “ideal
movement patterns” but
rather to “get learners
O into the ball park”.)

“Imagine you are
wrapping your arm
around a barrel”

Once the rudimentary movement patterns are understood and acquired it is time to use
the constraints led approach to develop functional and robust swimming skills!
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Direct learning

Learning the basics

Building skills with constraints

e Finding what works best for you

Making skills more robust with constraints N
Constraints led approach

\

We recommend starting the program from scratch whatever your level to make
sure you don't miss any fundamental principles which could be limiting you.

Even national standard swimmers may have technical weaknesses which are
masked by their strengths! What will vary from one person to another is the time
spent at each stage.



Goals

Learning progression

Instruction methods

Session format

Putting theoretical principles into practice

=Mainly direct learning with cues (internal & external)
=Understanding the theory (PPT/PDF)

=Duration aprox. 50min
(volume measured in time instead of distance covered)

& |Developing body awareness =lmplicit tools (action observation, analogy) =Focusing on 1 basic principle per session
- _E =Exercises designed to heighten sensory information & |(propulsion or breathing or streamlining}
= & |Learning rudimentary swimming skills to improve body awareness =1 dryland drill before getting in the water
a5 =Mostly elementary drills (targetting sub-skills) linked to |(at home or on the pool deck)
= E fullstroke to facilitate transfer =3 swimming drills focusing on specific sub-skills
a =Equipment is used mainly to facilitate tasks =Mainly slow paces, some medium & fast pace work
r =No measurable outcomes
To continue improving body awareness =A balance between the constraints led approach & =Duration aprox. 60min
direct learning (volume measured in time instead of distance covered)
£ To start encouraging self organization =To challenge skills using tasks & equipment =Focus on all basic principles every session
o ; " =To evaluate results using 1 measurable outcome at a |(propulsion, streamlining & breathing)
= % |To test skills using one measurable outcome at a time  |time =Warm up with elementary drills to revise the basics
a P ﬁ (stroke count/pace/stroke rate) =1 speed set every session
J453 =Implicit tools (action observation. analogy) =1 stroke count set every session
.‘E =Less direct cues =1 pace set or 1 tempo set every session

=Mainly slow paces, some medium & fast pace work

Level 3
“Finding what works best for

you”

Exploring a broad variety of movement options to
further enhance body awareness and to discover
individual preferences

To continue challenging skills with constraints

To test skills using one measurable outcome at a time

=Exploring a broad variety of movement options for
each skill

(To test different movement options using stroke
count)
=To continue challenging all skills with the constraints
led approach
=To evaluate results using 1 measurable outcome at a
time
(stroke count/pace/stroke rate)
=Analogies still included

=Duration aprox. 60min

(volume measured in time instead of distance covered)
=Focus on all basic principles every session
(propulsion, streamlining & breathing)

=Warm up with elementary drills to revise the basics

=1 speed set every session

=1 stroke count set with exploratory drills every session
=1 pace set or 1 tempo set every session

=Mainly slow paces, some medium & fast pace work

Level 4
“Making skills more robust with

constraints

Stabilizing skills
Increasing the difficulty of the constraints

To test skills with 2 measurable outcomes at the same
time

=Constraints led approach

=To challenge skills using multiple tasks at the same
time

=To evaluate results using more than 1 measurable
outcome per exercise

=lmplicit tools (action observation, analogy)

=Some general analogies

=Little if any cues

=Duration aprox. 60min
(volume measured in time instead of distance covered)
=Warm up with exploratory drills & stroke count

=1 speed set every session

=Main set either - Pace + stroke count / Tempo + stroke
count / Pace + tempo

=Kick set (pace)

=More medium and fast pace work
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Self tests and prerequisites

/~ O\

~
« Level 1

e Self test

, Self test

« Level 2

\.

N

A system of self-tests and prerequisites determines if you are ready to
move from one level to the next. If you have difficulties achieving the tests
we recommend repeating sessions which focus on your weaknesses or
even repeating the pack of sessions till you acquire the necessary skills.

p
* Level3

el Self test

Learning rate is individual and non-linear in nature. Patience is the key!
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