Module 2. Decision Training

Unit 2.1 Education through movement

2.1.1 Introduction

The following topic can be taken as a starting point: education of and through movement.
Education through movement aims to involve thinking functions related to learning and
make this instance the primary objective. We dare to say that movement can be a means
of thinking and improving the ability to make decisions, which involves analyzing
decision-making as a crucial phase of information processing to enhance its use.
Education through movement involves the prefrontal area of the brain.

Figure 1: Frontal and Prefrontal Cortex

Source: Adapted from Hindawi Publishing Corporation. Retrieved on 07/21/16 from http://goo.gl/p4F59k. References: FC: frontal cortex;
PFC: prefrontal cortex

The decision-making mechanism is the means through which the individual applies his
cognitive ability to the different motor tasks that are presented. It is, in sum, the site of
operation where our thinking functions are located. If today's physical education wants to
have a real impact on the comprehensive development of the individual it must favor, in
its programmatic approaches, the performance of tasks that have a significant component
regarding this aspect. Tasks with high cognitive content are not sufficiently promoted, and
the physical education we have is poor in regards to the decision-making mechanism.




A proper teaching is based on the use of procedures that facilitate a directed search,
through which the student will face solving a problem on their own. (Bafiuelos, 1990). To
achieve this goal, practical situations should be presented in which the driving logic
becomes progressively evident, which will increase the chances of successfully
overcoming similar situations in life. In all cases, the didactic approach must be mixed:
technique should not be ignored, i.e., ideal performance models.

So, decision-making training means subjecting the individual to situations that
constantly implicate brain areas involved in decision-making.

The model sessions of our physical practices today are more akin to the mere reproduction
of movements that the professor is showing me, that is, I watch and reproduce
movements. In contrast to this approach, it has to do with presenting contexts where the
subject makes decisions all the time, that is, the decision is implicit in the situation itself.
It has to do, in short, with making greater use of the prefrontal area.

If I have an instructor or professor in front of me who is demonstrating the exercises and
my only choice is to start them or not, the participation of the prefrontal area is virtually
non-existent. Now, if I can generate the context needed for the subject to choose how to
resolve the situation, i.e., what speed of muscle contraction will be necessary, which
muscle groups must be activated more or less, or which path one should take among
several options, then we are involving areas of the brain responsible for making decisions.
Sports itself is a context of total uncertainty where the athlete selects second to second
what to do, where to go, who to mark and where to look. It would be very
disadvantageous not to have this principle in mind when making decisions about
procedures for achieving performance in sports. Even in everyday life, where the
individual makes decisions about what to do in the day, where to go and what actions to
undertake to start the day. Decisions are constantly present in our development as human
beings, so not to train them would leave out a wide range of possibilities that are part of
the essence of our species.

2.1.2 Motor tasks with high decisional involvement

Depending on the author referenced, the tasks can be placed into one of the categories
below:

e External regulation (Singer).

e Open (Poulton).

e High cognitive engagement (Knapp).

e Complex (Cratty).




Resumen de las clasificaciones generales de las habilidades motrices y tareas motrices
[Summary of General Classifications of Motor Skills and Motor Tasks]. (Ruiz Pérez, 1997).

Author Variable Classification Observations
Number of muscle
Cratty Body involvement Global/fine groups involved in the
action
Singer Degree of regulation | Self-regulatory/external | Ability to control the
of movements regulation action or not
. Duration of . . -
Holding Discrete/serial Fluidity of the task
movement
Degree of
. 8 Regulated or not by
Poulton environmental Closed/open
the means
control
itive- tual
Cognitive . Cognitive-perceptua
Knapp ) High/low or motor
involvement .
predominance
Composition and . .
Cratt e Simple/comple Descriptive
Y difficulty 'mp piex PV
Fitts and . Methodological
Means/body Levels of complexity ‘g
Posner progression

Source: Adapted from (Munuera, Tallens, Pertegaz, & Munuera., 2003, pag. 162).

In sports there are many factors that determine the performance of an athlete or a team.
When we talk about motor tasks with high decisional involvement we are referring
mainly to all those sports in which, besides thinking of our individual actions, we must
take into account a changing environment according to the individual actions of our
opponent, and our teammates, if it is a team sport.

Because they are motor tasks, they will always involve cortical nerve centers responsible
for various actions inherent in the transmission of efferent signals to motor neurons in the
medulla. These cortical areas will be detailed in the following topic.

In the case of activities with high decisional involvement, in addition to taking into account
all the processes that trigger a movement, it should be understood that they will be
conditioned by an environment that will be more or less changing, according to the
activity we are engaged in. Here, other nerve structures (beyond the motor cortex) will
influence actions.

One case of neural structures involved in performing motor tasks is the cerebellum, that
has the task of constantly comparing the ideal value programmed with the actual value
that is being executed.




The cerebellar hemispheres are involved in the preparation of the
movement by an action prior to its initiation, while the intermediate zones
actduringthe development of the movement on the parameters of strength,
speed, direction and active braking (Rigal, 1987, pag. 79).

Another example of neural structures involved in performing motor tasks are the basal
ganglia. According to Arthur C. Guyton (2006), we can say that, while the basal ganglia do
not have direct connections with the motor neurons of the spinal cord, they form a
continuous feedback circuit with the cerebral cortex. From the motor cortex, afferent
signals are sent to the basal nuclei, which receive that signal, process it, and send a new
nerve signal to the cerebral cortex with orders to activate certain muscle groups or inhibit
others (according to the activity that is being performed). Both topics will be addressed in
the "Efferent organization of human movement" course.

These two neural structures function to help the motor cortex execute subconscious motor
actions. Thus, the cortex would be liberated to develop other processes, such as those
related to decision-making. (See module: Motor logic and decision-making).

In all physical activity, we must attend to multiple sensory signals that are constantly
received by our receptors, whether interceptors or exteroceptors. All these signals pass
through different nerve structures that are responsible for processing them before they
arrive in the cerebral cortex, distinguishing those aspects that are not decisive for the
activity that is being performed.

Whatever the activity, if it has more or less decisional involvement, the interoceptive
signals are essential to know the current state of our body and its positions in the space
we are in.

Unlike those motor tasks in which one must execute a particular motor program and there
is no intelligent opposition, sports where there is opposition are much more dependent
on the information of exteroceptors such as vision and hearing.

Based on the exteroceptive signals, the athlete must disregard those that are irrelevant
and attend to those that favor the achievement of his objectives. The quality of tactical
executions depends on the efficiency of information processing and the technical
execution ability of that person.

The "Efferent organization of human movement" course discusses some of the
relationships between different neural structures that are responsible for motor control
and these exteroceptors




2.1.2 Motor tasks with low decisional involvement

Those related to the reproduction of a movement model: we memorize a motor sequence
and we deploy it at the moment of execution.

According to the author's classification, the activities can be organized as follows:
Self-regulatory (Singer).

Closed (Poulton).

e Low cognitive engagement (Knapp).

Simple (Cratty). (Munuera, Tallens, Pertegaz, and Munuera, 2003).

The sports that could be covered by these classifications are, among others:
e Dance.
e Figure skating.
e Acrobatics.
e Gymnastics.
e Athletics.

In the case of motor tasks with low decisional involvement... can we aspire to a real
education through movement? Or are we doomed?

If so, gymnasts, swimmers, track and field athletes and other athletes whose motor
program is more linear and predetermined would have severe intellectual limitations.
They would not be successful professionals after leaving the sport, and their training
would have delayed the evolution of their brain, slowing down the thought process.
However, we observe that nothing like that happens, from which it follows logically that
such activities, in one way or another, encourage thinking.

As already mentioned in Unit 1, one of the three dimensions in which a person can make
decisions on the motor plane, is in technique. In closed sports, such as those mentioned
above, the technical quality will determine the outcome of an activity.

This does not mean that athletes from these disciplines should not stimulate their
decision-making processes. These must be constantly worked on in the formative stages,
so that the teaching of the technique is not only given by copying an image provided by
someone else, but rather that the athlete himself can shape his own image of the
movement.

There are some moments during the competition in which decision-making processes will
remain almost completely diminished:




e For example at the start of a 100 m race where the athlete cannot decide when to
start, but rather the start is regulated by an external factor (starting voice or shot).

e There are other occasions when the athlete has a time in which to start their
sequence of movements: in these cases it is the athlete who must decide when to
start. For example, a high jumper has a regulated time to make her jump and, within
those time limits, she can decide when to jump. At other times she may even cancel
ajump on purpose.

We can use the ideas of Snell (1999) to explain the action mechanism of closed tasks.
According to the author, the area of the cerebral cortex responsible for triggering motor
actions is the Area 4 of Brodman or primary motor cortex (M1). This is the final station for
conversion of the design into execution of the movement (Snell, 1999, pag. 299). While we
affirm that the M1 is responsible for sending motor orders to the contralateral spinal cord
motor nuclei from the pyramidal tract (formed by the axons of the Betz cells), it is not
responsible for selecting the suitable motor program for each situation.

Area 4 receives numerous afferents from the premotor area 6 and from the
different cerebellar nuclei after a relay in the intermediate ventrolateral
nucleus of the thalmus, as well as the basal ganglia through the
ventrolateral, ventromedial and lateroventral nucleus of the thalamus, or
the supplementary motor area. (Rigal, 1987, pag. 63)

Brodman Area 6 or premotor area (PMA), compiles motor programs that are the product
of previous experiences. From its connections to the basal ganglia, cerebellum and
thalamus, the PMA ensures the coordination of specific muscle fibers to perform different
motor acts through postural adjustments (Di Santo, 2015).

While Area 6 chooses the most suitable motor program for a given action and
communicates with Area 4 so that it puts into action what was previously programmed, it
depends on the authorization, or not, of the supplementary motor area (SMA) to trigger
discharges to the spinal cord. The SMA has the last word as to the execution of a
movement; it decides whether it is carried out or whether it cancels the action before it
begins.

The neural correlates of the motor action will be addressed further in the "Efferent
organization of human movement" course.

2.1.4 Stages of learning and decision-making

For each of the phases of the motor learning process, there are special teaching methods
that correspond.




The phases are:

e Acquisition.

e Perfectioning.

e Stabilization.

e \Variable availability.

In turn, these phases have stages in the learning process for all kinds of tasks, not just the
closed ones. There are five stages and, as previously mentioned, they each require a
special teaching method, namely:

e Preliminary conditions.
e Facilitated conditions.
e Normal conditions.

e Modified conditions.
e Difficult conditions.

The phases and stages have correspondences:

e Acquisition: when teaching, we use the resources of the stages of preliminary and
facilitated conditions.

e Perfectioning: we promote the use of resources inherent to the stage of normal
teaching conditions.

e Stabilization: this is the time to use the resources of the modified and difficult
learning conditions.

e Availability: one's own resources from the teaching process stages such as of
evaluation and competition conditions.




Figure 2: Stages and Phases
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Source: Prepared by the author(s).

In the motor tasks known as open, i.e., those in which the final application involves
situational multiplicity and decision-making, the latter remains implicit. Therefore, you
may mistakenly conclude that throughout the rest of the teaching process there is no need
to "stimulate thinking," which is not true. In the closed tasks, i.e., those in which one
follows a fixed scheme and linear movements, the final phase of the process involves
much less decisional commitment. There may be decision-making instances, but not all
the time such as in open tasks. Therefore, and especially in the stages of preliminary,
facilitated, normal, modified and difficult teaching conditions, we can stimulate thinking
without risk. We can work on decision-making and, therefore, take advantage of these
crucial instances. If we do not stimulate thinking there, the other instances will offer little
opportunity. Still, the possibility of involving decision-making processes in the case of
high-risk skills is subordinated to the structure itself of the object of the teaching. We
cannot ask the subject to "discover" the flic-flac.

We can always stimulate thinking by promoting two types of inferences:
e Synthetic: going from the parts, to the whole.
e Analytical: going from the whole, to the parts.

Inference is synonymous with reasoning. Inferences can be deductive or inductive. The
inductive method is probabilistic and is the only one we can find in sports. At the same
time, the process can be analytical or synthetic and, therefore, we can apply both
analytical and synthetic inductive inferences to skills.




Decisions in the Teaching of Skills

At the stage of normal and facilitated conditions, the following features should be
considered:

e Where to start.

e When to move to the next.

e Repetitions.

e Ask aboutthe model.

e Order the sequence.

e When to move to normal conditions.

We can also think of other stages such as perfectioning, stabilization and availability. The
possibility of thinking is not restricted to the acquisition phase and to facilitated
conditions. On the contrary, we can stimulate decision-making in all stages with different
assignments. Only in the final instance are the possibilities restricted, which is logical.

Decisions: perfectioning stage

While still in the stage of normal learning conditions, the subject can participate in
numerous decision-making instances.
¢ Preliminary and facilitated conditions: in this instance, physical and analytical
correctives are contemplated.
e Auxiliary aids: the most used are comments and videos.
e Mental image orimagery: This is a key phase to represent.

The decisions in the stabilization and variable availability stage correspond to the
modified, difficult, evaluation and competition conditions stages in the teaching process.
Among other aspects, we can encourage the decision-making process regarding the
above mentioned.

We can also say that the disturbances in the decision-making process for any stage in
which we find ourselves can be:

e Exogenous disturbances: these are the usual difficulties of the environment.

e Endogenous disturbances: these are the different emotional states.

Of the elements we consider necessary to remember and that influence the decision-
making process, the role of the instructor is crucial for measuring out the amount of
information and focusing attention on what is relevant. It is important to consider the
ability to process information based on the motor learning stage. There are tasks in which
we have few details to remember, and others in which the items are numerous. Let's also
remember that this can all be planned.




Unit 2.2 Variables and decision

Analysis by Sanchez Bainuelos

Fernando Sanchez Banuelos (1990) analyzes four variables to study the process of
decision-making in sports:

e Quantity.
e Time.
e Certainty.
e Risk.

Sequential order of decisions

Both the hierarchical and sequential organization of decisions determine its level of
complexity. Understanding sports logic, we divide them as follows:
e Low organization: usually characteristic of team sports, with changing environment
and diverse task objectives.
e High organization: this is a fixed sequence action with a planned link between
decisions, typical of gymnastic routines and dance.

2.2.1 Quantity
Number of Decisions

When referencing the number of decisions that an athlete must make, these will be
conditioned by the number of decisions that can be made and the number of possible
alternative responses.

Number of Decisions

The number of decisions that an athlete can make will depend on factors such as the
diversity of objectives, the time in which to decide and the complexity of the task.

In athletic disciplines such as the 100 m race, the motor complexity is low, there is a motor
program that must be put in place when it receives a signal and the only objective is to
reach the finish line as quickly as possible, before your competitors. If hurdles are placed
on that same track, the complexity of the task would increase, although the objective
remains the same and there is only a single motor scheme.




In individual or team sports that present an intelligent adversary, the number of decisions
increases exponentially. In these situations, the complexity of the task will be greater
because the competitors' actions influence the actions that one or all the other players
must carry out to fulfill the main objective. In turn, a competitor's actions can accelerate
decision-making times, depending on the intentions of the tactics that the player uses. For
example, in a soccer match, the pressure that a forward exerts on defenders when they
bring the ball out of defense can pressurize their decision-making time and cause them
to commit an error.

Number of Alternative Responses

According to the nature of each sport, there are situations in which the number of
alternative responses is very limited or nonexistent and others in which there are multiple
solutions, so there is a greater number of responses to decide on (Bafuelos S., 1990).

2.2.2 Certainty

Within the range of certainty levels, we find those that are:

e Random: Random: Those in which the predictability of events is minimal and,
therefore, decision-making becomes more complex and is infused with a greater
degree of emotion.

Opposition Random activities can be further complicated by the smart opposition of
competitors, which makes the process more demanding and stressful.

e Not random: Activities in which the level of predictability is almost complete and,
therefore, the difficulty of the decision-making process is low and there are other
factors that determine success.

For Ruiz Pérez (1994) certainty is the degree of regulation that an individual can have on
the environment.

This author divides the athlete's task in:

o Self-regulatory tasks: those in which the subject can decide when to start executing
the motor action, when to complete it and at what speed to carry it out. In these
cases, we execute the movements when we want and regulate them directly, as
there are no other factors that influence them; such as environmental conditions or
actions taken by an opponent.

o External regulation tasks: those activities in which external events can have a
positive or negative influence on the performance of said activities. In these cases
deciding autonomously is difficult because the environment can change (to a




greater or lesser extent). The motors adjustments should always be aimed at
overcoming those obstacles that these constant changes demand from us.

Classification of Motor Skills and Tasks: Example of General Classifications

Skills

‘ Variable ‘ Self-regulatory ‘ External regulation
Situational information Static, predictable. Unpredictable, changing.
. . uick perceptual
Response method Time to anticipate. Q p . .
decisions.
Precise and controlled .
Movements form Speed and adaptability.

. . Repetition and variation
Repetitive (emphasis on

Practice (emphasis on the
the response). . .
situation).
Effect of age Minimal interference. Maximum interference.

Source: Pérez, 1994, p. 99.

Sports Classification Based on the Degree of Tegulation (from Lowest to Highest Degree
of Regulation)

From Lowest to Highest Degree of Regulation
Volleyball
Archery | Swimming Golf - Boxing

Artistic Track and

gymnastics field Basketball

Source: Pérez, 1994, p. 99.
2.2.3 Risk

The sense of risk can, on many occasions, amplify subjectivity. We find two types of risk:
real and subjective.

As already mentioned in previous units, emotions can implicate themselves in the
decision-making processes. The risk of an activity can trigger emotions that go against our
objectives, such as fear.

The amygdala detects and rates the aggressive nature of a particular stimulus, before the
information reaches the occipital lobe. Once this information reaches the ventral medial
cortex, you are able to generate actions to counter the aggressive action.

To avoid fear we propose:

e Good methodological progression.




e Giving concrete guidelines for action.
e \Working on sensations and perceptions.
e Analyzing the causes.

Neuromotor Programming

Elements of Complexity
. . Comments
analysis Lower Higher
Number of .
.. Scarce Abundant Trainable
Decisions
Number of ) Multiplicity of .
. Single purpose . Trainable
Alternatives purposes
Alternative Motor Single moto Multiplicity of .
ne ' HHIRICITY Trainable
Approaches approach approaches
. . Short time to .
Speed Long time to decide . Trainable
decide
Level of Fixed factors for Variable factors for .
. . . Trainable
Uncertainty deciding deciding
The decision
Risk Level No physical risk involves physical Trainable
risk
. . Branched
Sequential Order Linear program, . .
.. . program, variable Trainable
of Decisions fixed order
order
Number of Items
to Remember Few elements Many elements Trainable

Source: prepared by the author.

2.2.4Time

The time for decision-making is a constant variable in team sports, where the context
demands a greater number of decisions to counter the impact that the competitors'
actions have on our intentions.

The speed at which a person can make a decision will determine athletic success. In a
level playing field between two athletes, the one that has the ability to make a good
decision faster, will surely be the one who succeeds in that situation. While the ability to
decide is essential, these decisions will depend on the perception capacity of the athlete.

According to Sanchez Bafnuelos (1992), the speed with which we make a decision is an
important aspect, but one should not confuse the ability to decide quickly with the ability




to perceive and react at high speeds. This author refers to the speed with which a person
can apply motor logic.

Suarez Rodriguez Ramos, Trujillo, and Silva (2013) use Schmidt's words to explain that
reaction time has a decisive bearing on the decision-making process as more responses
become available. Reaction time can be influenced by practice, reducing times and
making these responses, on occasion, automatic.

Carrying out voluntary motor actions requires the mastery of technical skills, while
involving the choice of action that we will execute, considering that there are situations
that have more than one form of resolution.

There are activities in which the options are limited, so the process of selecting the best
option will be made easier. In other cases, there are multiple possibilities of action,
therefore we should analyze each and choose the right one. For the second case, which
has more possibilities for action, the times for decision-making will be longer than in the
first.

Decision making times will depend among other things on:

e The objective.
e The environment and its changes.

e The physical capacity of the subject. (suarez, rodriguez, ramos, trujillo, and silva,
2013).
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