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INTRODUCTION

Our brain has been extremely important since the beginning of medicine. The
injuries that the human being has received in the frontal lobe have served for many
scholars to focus on that part of the brain and to find out what were all its functions.
There are many authors who have been interested in this area, highlighting
Feuchtwanger who in 1923 was already talking about changes in personality, as well
as motivation and the regulation of affectivity. It is true that the research contributed
a unique case that opened new perspectives in the investigation due to the fatal
accident that Phineas Gage received on September 13, 1848. The doctor who cured
him, John Martin Harlow, had already described very similar lesions typical of frontal
syndrome.

The aim of this article is to make a theoretical contribution in relation to
executive functions and their link with neuromotricity. For this reason we proceed to
a theoretical explanation of the functions in order to provide practical resources.

The article will focus on the brief introduction to the three main executive
functions according to Miyake (2000, 2012) inhibition, working memory and
cognitive flexibility and then offer practical resources from the point of view of motor
skills.

The two main objectives of this article are:

- Are there some main executive functions on which a large part of researchers
agree?

- Can practical resources linked to neuromotricity be provided in relation to
executive functions?
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METHOD

After the Second World War, Luria observed due to the increase in cases of
traumatic neurological pathology that frontal lobe lesions were related to the
programming of motor behavior, inhibition of automatic responses, as well as
abstraction, problem solving, verbal regulation of behavior, reorientation of behavior
according to the consequences of acts, personality and consciousness.

The term executive functions appeared in 1982 thanks to Lezak, who defined
them as the essential mental capacities to formulate and carry out a plan in an
efficient, independent, creative and socially accepted manner. It is important to note
that executive functions are not genetically determined and that there is data that
both their training and execution modify the anatomy of the prefrontal cortex, as well
as its functioning.

It is important to note that in recent years theories have emerged that add new
aspects to executive functions such as: novelty and future.

Within all the existing debate on executive functions, about 33 different
definitions have been published and up to 32 executive functions have been identified
due to the high volume of scientific proposals.

It is important to highlight that, in the face of this debate, Miyake's model,
published in 2000 and 2012, practically all authors agree, where he proposes the
existence of three correlating factors:

- Working memory.

- Inhibition

- Cognitive flexibility

Adele Diamond published a model (2013a, 2013b), based on Miyake, where she
maintains the three nuclear functions: inhibition, working memory and cognitive
flexibility; to later build higher order functions, called reasoning and planning.

Regarding inhibition, he classifies it into two types:

- A. Cognitive inhibition. This is in charge of controlling the interference of
irrelevant stimuli and allows us to select where we focus our attention. An example is
unwanted thoughts or mental representations.

- B. Behavioral inhibition. It is the one that involves behavioral control and
therefore is related to impulse control. We recall the famous study by Walter Mischel
in 1960 at Stanford University.

Working memory is defined as the ability to hold and manipulate information.
Diamond divides it into two types:

- A. Verbal.

- B. Nonverbal.
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As regards cognitive flexibility, this is based previously on inhibition and working
memory, and is the one that is established later in people in their neurodevelopment
process.

Another aspect to consider is the classification of cold and warm executive
functions (Salehinejad et al.,, 2021).

- Cold executive functions: These are those that are activated when emotions are
not intense or easily controlled. The cold executive functions are: concentration,
orientation, decision making and planning. Therefore, in a broader sense, we could
say that cold executive functions correspond to working memory processes,
attentional control, problem solving, cognitive flexibility, phonological fluency,
semantic fluency, error detection and response to inhibition.

- Warm executive functions: These are those that are activated when we need a
high degree of self-control over the emotions we are feeling at that moment. The warm
executive functions are: Impulse control, delaying rewards, initiative and emotional
regulation. Concretely we could say that they are related to processes of emotional
regulation, affective decision, social cognition, interpersonal behavior and reward
processing.

Parts of the prefrontal cortex

- Dorsolateral prefrontal cortex. It is mainly responsible for executive functions
such as planning, working memory, concentration and cognitive flexibility. Above all,
it is important to note that it is responsible for the pursuit of objectives and goals.

- Orbitofrontal prefrontal cortex. It is in charge of helping the dorsolateral cortex
to achieve its goal. For that reason it is highly linked to the cognitive function of
impulse control or inhibition.

- Medial prefrontal cortex. This area is in charge of reward seeking, keeping me
motivated, so it is linked when we perform pleasurable activities. This is the reason
why it is related to the nucleus Accumbens. When a person has lesions in the medial
prefrontal cortex there is a loss of apathy, lack of motivation, low curiosity and even
lack of initiative.

RESULTS

Neuromotricity and motor control

Motor control is extremely important in humans because it is responsible for
identifying those processes and body structures that are responsible for generating
movement in both seated and bipedal positions. Motor control deals with various
body structures such as the central nervous system, motor and sensory pathways with
respect to movement. There are several theories about motor control:

1. Reflexogenic.
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2. Hierarchical.

3. Generating patterns.

4. Systemic.

5. Ecological.

In neuromotricity the systemic theory has a great link due to the type of activities
it possesses. Systemic theory articulates movement in three major modules
(Shumway-Cook, 2017):

A. Individual

B. Environment

C. Task.

This is the reason why at BAPNE we prepare and prepare a protocol of activities
linked to the individual, taking into account the environment he/she has in order to
provide him/her with the most appropriate task. (Alonso-Marco & Romero-Naranjo,
2022; Andreu-Cabrera & Romero-Naranjo, 2022; Arnau-Molld & Romero-Naranjo,
2022,2023, 2024; Di Russo & Romero-Naranjo, 2023; Mas-Mas et al., 2023; Navarro-
Macia & Romero-Naranjo, 2024a, 2024b; Romero-Naranjo et al., 2021, 2022, 2023.
Romero-Naranjo & Andreu-Cabrera, 2022, 2023; Romero-Naranjo & Sayago-
Martinez, 2021; Romero-Naranjo, 2012, 2013, 2018a, 2018b, 2020, 2021).

Inhibition

Inhibitory control is extremely important in our daily life due to the large amount
of stimuli we receive. For that reason, it is important when it comes to progressively
controlling behavior and emotions. Inhibition is understood as one of the main
executive components, because it is fundamental for the development and functioning
of other components of higher level of integration, such as planning and reasoning
(Diamond, 2013, 2016; Friedman & Miyake, 2012; Miyake et al, 2000). In 2014
Goldstein and Naglieri stated that the structures responsible for performing executive
inhibitory control are the dorsomedial prefrontal cortex, dorsolateral prefrontal
cortex, parietal cortex, insular cortex, bilateral precuneus and left angular temporal
gyrus.

In the BAPNE method we work with different types of exercises, a small sample
of which is shown here:

A. Every time the teacher says the letter "A" the students must clap their hands.
The teacher pronounces different letters such as "M", "S", "L" and at the most
unexpected moment pronounces the letter "A". Later he can add other letters with
other functions such as "B" which consists of a blow with both hands on the thighs or
"F" which is a step with the right foot.

B. This activity involves coordinating various parts of the body under a rhythmic
structure. The inhibition activity would be to place or remove the text, to make it all
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mental without percussing the body when the teacher indicates it, as well as to
percuss some specific part and leave the others silent (Figure 1. Simple canon).

Figure 1.Canon Simple
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Working memory

Working memory is a brain system that provides temporary storage and
manipulation of information necessary for complex cognitive tasks, such as language
comprehension, learning and reasoning.

A. Somesthetic laterality. TA and KI syllables to be repeated by the student in
various measures.

B. Clap Change. Clap changes in geometric figures that change constantly.

C. Stomp Change. Changes of foot tapping that change according to the beat and
in a constant way.

D. Progressive Imitation. It is a very specific type of Imitation where the teacher
keeps showing rhythms that the students must repeat every two beats.

Cognitive flexibility

The human being receives many stimuli and setbacks that force him to make
decisions continuously. The reason why we must face diverse adversities and make
decisions is linked to cognitive flexibility, which is the brain's ability to adapt our
behavior and thinking to changing, novel and unexpected concepts and situations.

Cognitive flexibility is very present in daily life when making decisions in the face
of setbacks that we may have, which is why it is related to skills such as work planning,
memory, organization, ease in employing strategies and emotional stability.

A. Changing geometric figures with the feet.

B. Changing types of salutations.

C. Change of direction in activities such as "El Saludo", Handsball Change, etc.

DISCUSSION/CONCLUSIONS

By way of conclusion, we could argue that there are clear differences between
motor, psychomotor and neuromotricity. Each of them has clearly differentiated
motor activities that we have already published in other research journals. The
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purpose of this article is to show some activities at a practical level in order to work
on the three nuclear or main executive functions, according to Miyake's model.

The BAPNE method has many more activities than the ones presented here that
can be found in all its manuals, such as the five volumes of fundamentals, the book
Body Percussion BASIC, the volumes of didactic programming, specific books of
cognitive solfeggio, specific books of African melodies, specific books to work with
children from three to six years old, specific books to work with the elderly, etc.

This methodology has more than 50 publications in Web Of Science, with the aim
of trying to justify and prove by means of quantitative studies with control and
experimental group and validated tests the possible reliability of the methodology
(Figure 2).

Figure 2. Scientific publications of the BAPNE method in Web of Science
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