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Abstract

There is an increasing interest in the studies that
relate academic performance and physical activity, although
most of them do not examine the intellectual disability
dimension. The objective of this review is to know the
state of art in the literature in relation to down syndrome,
physical activity and academic performance. A narrative
review was carried out consulting articles located in the
databases of Dialnet, Scopus, Google Scholar, Redalyc,
ResearchGate and Scielo. The results show that the vital
executive functions for high academic performance are
altered in people with Trisomy 21 and that exercises where
gross motor skills are put into practice manage to enhance
them. As conclusions, physical activity decreases the degree
of inattention given to irrelevant stimuli and develops
memory in people with Down syndrome, but there is no
solid evidence that demonstrates its specific and positive
action on school grades.

Keywords: physical activity, Trisomy 21, disability,
academic performance.

Resumen

Los estudios que relacionan el rendimiento académico
y la actividad fisica estan en auge, aunque la mayoria
de ellos no abarcan la dimension discapacidad intelectual.
El objetivo de esta revisiébn es conocer qué suscita la
literatura con relacién al Sindrome de Down, la actividad
fisica y el rendimiento académico. Se efectu6é una revision
narrativa consultando articulos localizados en las bases de
Dialnet, Google Scholar, Redalyc, ResearchGate y Scielo. Los
resultados demuestran que las funciones ejecutivas vitales
para un alto rendimiento académico estan alteradas en las
personas con Trisomia 21 y que los ejercicios en donde
se ponen en practica las habilidades motrices gruesas
logran potenciarlas. Como conclusiones, la actividad fisica
disminuye el grado de inatencién prestada ante estimulos
irrelevantes y desarrolla la memoria en personas con
sindrome de Down, pero no existen evidencias sélidas
que demuestren su accion especifica y positiva sobre las
calificaciones escolares

Palabras clave: actividad fisica,
discapacidad, rendimiento académico.
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Introduction

Academic performance has always been a topic of great
research interest since it is essential to identify the
variables that predict educational success (Fajardo et
al., 2017). Academic performance is more susceptible to
analysis if a reference is made to people with disabilities
(Rodriguez, 2015). There is a tendency to conceptualize
school performance as a construct, defined mainly by
the level of knowledge that a person has, in a subject,
and according to their chronological age (Gonzalez et al.,
2012). To objectively quantify school performance, systemic
strategies such as evaluation must be used (Lamana-Selva
& De-La-Pefia, 2018). Likewise, evaluation reflects what
the students have learned during their training process
(Lamana-Selva & De-La-Pefia, 2018).

Among the areas with the highest priority when carrying
out an evaluation are linguistic competence (Cejudo et
al., 2017) and mathematics (Mello & Hernandez, 2019).
The evaluation of language (oral and written) is vital,
because it is one of the main ways for students to express
the knowledge acquired (Ortiz et al., 2020). Therefore,
at an educational level, the quantification of the degree
to which students receive information (comprehension),
expression (use of speech), written language (copying a
dictation, legibility in calligraphy and spelling) should not be
neglected (Cicres & Llach, 2019; Marcos, 2016). Regarding
mathematical competence, academic performance should
be evaluated as itis one of the areas where the worst school
grades are seen (Mello & Hernandez, 2019). In this case,
this evaluation is carried out through numerical problems,
operations and calculation (Cardenas, 2018). Bearing this
premise in mind, students should always be provided
with activities in which to use these arithmetic operations,
to develop their creativity (Llamana-Selva & De-La-Pefia,
2018).

After having made reference to academic performance
and the skills that have the highest priority of being
evaluated, it is examined how intellectual disability can
affect school success. The term intellectual disability is
conceptualized as a significant limitation in cognitive
functioning and adaptive behavior (which is expressed in
adaptive, conceptual, social and practical skills), and that
appears before the age of 18 years old (Cuesta et al., 2019).
Directing the spotlight especially on Trisomy 21, commonly
referred to as down syndrome, it is a cognitive disability
caused by a chromosomal alteration (Diaz-Cuellar et al.,
2016; Fernandez, 2016).

Intellectual disability does not affect all people with
Trisomy 21 in the same way (since there are different
degrees of it). Following the DSM-5 criteria, mild,
moderate, severe and profound intellectual disability
are differentiated (Peredo, 2016). Below are the main
characteristics of people with intellectual disabilities
depending on their degree of involvement. As such, the
criteria of Peredo (2016) are taken into consideration.
Beginning with mild intellectual disability, people show
some delay in perceptual and motor areas. However,
they are quite autonomous when it comes to personal
grooming. Also, it is described that this group usually
develops sufficient social and communication skills to be
able to adapt and integrate into the environment and the
workplace. Continuing with moderate intellectual disability,
people who present it tend to start speaking significantly
late. In addition to this delay in language acquisition, they
often show difficulties in expressing and understanding it.
As far as autonomy is concerned, they can acquire a certain
personal initiative in actions that involve moving around

familiar places and routines such as cleaning. From an
educational level, they usually have difficulties in subjects
and activities that require the use of reading, writing and
mathematics. Continuing with severe intellectual disability,
this group of people shows a very poor degree of social
and personal autonomy. Their psychomotor development
and their expressive and comprehensive abilities are highly
impaired. In this way, in order to communicate, they usually
use an alternative communication system. Finally, people
with profound intellectual disabilities are totally dependent
when it comes to their routines and personal hygiene. In
this sense, their mobility is practically non-existent and they
require constant supervision.

Regarding down syndrome, there are individual
differences depending on the degree of disability (Esquivel-
Herrera, 2015). People with Trisomy 21 are usually found in
mild or moderate degrees (Rojas et al., 2016). Regardless
of the degree of involvement, there is unanimity that
the most affected cognitive processes in this group are
information processing, coding, interpretation, elaboration
and emission of appropriate responses to environmental
situations (lzquierdo, 2015). Furthermore, their limited
attention span (by being distracted by irrelevant stimuli)
cannot be excluded (Fernandez-Olaria, 2018), and memory
(difficulties in the tasks of memory consolidation, retrieval
and evocation) (Milojevich & Lukowski, 2016).

Besides, some particularities are referred depending
on the level of cognitive impairment in Trisomy 21. In
line with that, people with mild disability have fewer
difficulties in maintaining attention for long periods of time
and ignoring irrelevant stimuli than people with moderate
disability (Izquierdo, 2015). Despite this, in mild disability
distractions are common in which people tend not to
differentiate between old and new stimuli. The group with
moderate disabilities will experience, in addition to the
problems described, difficulties in continuing the activities
previously started and carrying out new ones (provided that
they require sequencing processes) (Izquierdo, 2015). On
the other hand, the inefficiency in the coding processes,
interpretation and elaboration of responses in mild
disability supposes that these people fail to generalize their
learning (Molero & Rivera, 2013). In addition, this group
does not have a good capacity for abstraction. This situation
is accentuated in people with Trisomy 21 with moderate
disability. In addition, they have a limited planning capacity
and a high probability of disorientation during the journeys
and routes (Gago & Elgier, 2015). Concerning memory,
people with mild disabilities have some difficulty processing
sensory information and responding accordingly. Similarly,
itis complex for them to store information in the short term
and spontaneously imagine viable strategies to solve these
"dysfunctionalities" (Molero & Rivera, 2013).

Having detailed the disturbances experienced by people
with Trisomy 21, it is easy to imagine that they will manifest
problems in school success. This happens because
attention and memory are superior executive functions
essential for high academic performance (L6pez, 2013;
Stevens & Bavelier, 2012). In several research projects, a
positive relationship has been found between the practice
of physical exercise in people with Down syndrome and the
improvement of their attention (Maureira & Flores, 2017a;
Schott & Holfelder, 2015). Similarly, there is evidence of the
correlation between the satisfactory development of gross
motor skills and cognitive functions (Schoot & Holfelder,
2015). As a novelty of this work, the action of physical
activity on school grades and executive functions that favor
school success are examined, specifically focusing on the
disability Trisomy 21. Therefore, the objective of this review
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is to know what the literature raises in relation to down
syndrome, physical activity and academic performance.

Method

The present work consists of a narrative review of the
scientific literature on academic performance in people
with intellectual disabilities Trisomy 21 and the practice
of physical activity. In the search, 58 articles in Spanish,
1 in Portuguese, 1 in Catalan and 20 in English were
taken into account. The keywords that structure the
conceptual essence of the text are "physical activity",
"Trisomy 21", "disability", and "academic performance".
Boolean operators “AND”, “OR" and quotes have been
used. Specifically, the following were used: “physical activity
“AND" Trisomy 21", “academic performance “AND" physical
activity”, “Trisomy 21 “OR” disability” and “physical activity
“AND" academic performance in Trisomy 21"

The articles are located in the bases of Dialnet, Google
Scholar, Redalyc, ResearchGate and Scielo. An attempt
has been made to assess exclusively current articles
(publications in the last ten years, that is, since 2012).
As exclusion criteria, articles that addressed the topic of
practicing physical activity in other syndromes different
than Trisomy 21 were eliminated. Also, it was discarded
those research in which the study sample were over the
age of 20 years old. In addition, the projects that addressed
the inclusion of students with different special needs
than down sindrome were erased. As inclusion criteria, it
was added studies in which academic performance was
analyzed in samples of school students with and without
Trisomy 21. Finally, it was chosen those research in which
the most affected cognitive areas in mild and moderate
intellectual disability were examined. (since people with
down syndrome are found mostly within these levels).

Trisomy 21: historical perspective and phenotypic
aspects

Trisomy 21, commonly known as Down syndrome, is an
intellectual disability described by John Langdon Down in
1866 (Fernandez, 2016). In 1959, Lejeune, Gautier and
Turpin found 47 chromosomes in a culture of fibroblasts in
a sample of children with intellectual disabilities (compared
to the relevant 46 within a human karyotype) (Diaz-Cuellar
et al., 2016). At that time, it was when Trisomy 21 was
classified as a chromosomal alteration. Although it mostly
occurs due to a trisomy of the Hsa21 chromosome,
it can also appear due to chromosomal mosaicism (a
chromosome has “normal” cells and Hsa21 cells together;
affecting 3% of people with Down syndrome), or due to an
unbalanced chromosomal translocation (Diaz-Cuellar et al.,
2016).

In the following phrases, will be detailed the main
phenotypic features of people with Trisomy 21. Starting
with the upper part of the trunk, it is detailed that, in the
head, they present mild microcephaly with brachycephaly
(Fernandez, 2016). The face presents one of the most well-
known features by the population, the “almond-shaped”
eyes (Contreras et al.,, 2012). The nose and mouth are
small in size, and there is a characteristic lingual protrusion
(Vivar et al., 2019). Continuing with the ears, these are
also small, have a very folded helix and do not usually
have a lobe (Rodriguez et al., 2015). Moving towards the
neck, it is usually shorter than the rest of the population
(Restrepo et al., 2013). Continuing with the hands and feet,
the first ones are small, they present brachydactyly (short
metacarpals and phalanges), clinodactyly (crooked fingers)
and little development of the middle phalanx of the 5th
finger (Vidal et al., 2012). In the foot, there is a cleft between
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the first and second toes, with an increase in the distance
between them (Alarcén & Salcedo, 2012).

Down syndrome and affected cognitive areas

As specified, people with Down syndrome have difficulties
in cognitive processes such as processing, coding,
interpretation, elaboration and emission of appropriate
responses to environmental situations (lzquierdo, 2015).
In addition, they experience problems when it comes to
generalizing and transferring the learning incorporated
(Rojas et al., 2016). Regarding intelligence, a term that
is conceptualized as the bio-psychological potential to
process information from the cultural environment, and
that is useful for solving problems; the group with Trisomy
21 is represented by light or moderate levels (Rojas et
al., 2016; Villamizar & Donoso, 2013). Following Gardner's
model, there are eight different types of intelligence:
musical, logical-mathematical, linguistic-verbal, bodily-
kinesthetic, spatial, interpersonal, intrapersonal and
naturalistic, and some are more developed than others
(Gutiérrez, 2017). Directing the focus of attention to
people with Down syndrome, interpersonal and musical
intelligence are the most developed, with linguistic-verbal
and logical-mathematical being at the opposite pole (Ruiz,
2016). Considering the premise described, it does not seem
strange to verify that these people do not understand
verbal messages (Garcia, 2017), or are unable to solve
calculation problems (Rahmah & Tengku, 2012).

Another area affected in this cognitive disability is
attention. It is a neuropsychological function that allows
the human being to orient their state of consciousness
towards a certain stimulus of reality (Ramos-Galarza et
al., 2016). Attention is not a single entity, but rather
a multidimensional construct. Therefore, within it, there
is focused, sustained, selective, alternating and divided
attention (Ramos-Galarza et al., 2016). Focused attention
refers to the ability to maintain stable concentration
on a stimulus or task (Maureira & Flores, 2017a). This
type of attention is practically non-existent in people
with Down syndrome (Fernandez-Olaria, 2018). Sustained
attention is similar to the previous one (but the attentional
focus is maintained for a longer time), during which its
levels fluctuate (Chiang et al., 2015; Rivera-Flores & Vera-
Alvarez, 2019). Precisely because it is an extension of
the focused one, if this was already weak, the sustained
one will be even more deficient. Selective attention
allows the person to process relevant information from
the environment, while suppressing stimuli from another
source more irrelevant (Ballesteros, 2014). The ability to
inhibit unimportant stimuli is low in people with Down
syndrome, so this type of attention will not be very
effective (lzquierdo, 2015). Alternating attention implies
the possibility of changing the focus of attention from
one task to another quickly (lzquierdo, 2015). Divided
attention comes into play when people attend to two tasks
simultaneously (Maureira & Flores, 2017a). In this sense,
divided attention is an extension of the alternant (it was
already deficient). Therefore, the divided one will provide
even more unsatisfactory results (Izquierdo, 2015).

Finally, memory is mentioned. It is the psychic ability
to integrate information from the environment, keep
it updated, store it and retrieve it when necessary
(Bernabéu, 2017). Following the model of Estudillo (2012),
when an external stimulus is perceived, it is retained in
sensory memory for a few moments, then it passes to
short-term memory and, finally, to long-term memory.
Memory is not a unitary system, but there are several
types. First, there is sensory memory, which intercepts
stimuli from the environment through the senses (Muelas,
2014). Continuing with short-term memory, it stores the
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information collected by sensory memory and makes
use of learning that is applied in the present moment
(Maureira et al., 2015). The ability to process information
is practically null in people with down syndrome, so short-
term memory will not be highly developed (lzquierdo,
2015). Finally, long-term memory is responsible for
consolidating and storing the information learned to
retrieve it and use it over time (L6pez et al., 2013).
People with Down syndrome have brain alterations that
make memory consolidation, recovery and recall difficult
(Milojevich & Lukowski, 2016). Within long-term memory,
explicit and implicit are differentiated (Izquierdo, 2015). The
explicit, in turn, encompasses the episodic and semantic.
Episodic memory stores memories, autobiographical
events, emotions and personal experiences in their space-
time context (Strempler-Rubio et al., 2015). Semantics
stores the knowledge of people in the form of words
(Navarro et al., 2020). Finally, implicit memory stores
knowledge related to motor skills that are acquired with
practice, and are automated by repetition (Ramos et al.,
2017). This last memory is the one that is better developed
in people with Trisomy 21 (Izquierdo, 2015).

Physical activity in Down syndrome and its role on
academic performance

The levels of physical activity practice of people with
Trisomy 21 were analyzed by multiple research projects
(Alghamdi et al., 2021; Barrios et al., 2021; Esposito et al.,
2012; I1zquierdo-Gomez et al., 2017; Ketcheson et al., 2017;
Lama, 2018; Llewellyn, 2016; Matute-Llorente, 2013; Nocera
et al.,, 2018; Oreskovic, 2020; Palma-Mochon, 2020; Pitetti
et al., 2013; Shields & Blee, 2012). Several studies verified
that there are low levels of physical activity practice among
samples with down syndrome (Alghamdi et al.,, 2021;
Esposito et al., 2012; Izquierdo-Gomez et al., 2017). In the
study by Alghamdi et al. (2021) carried out with participants
between the ages of 3 and 17 years old, it is exposed
how families point out as main conditioning factors for
the active lifestyles of their children with Trisomy 21 heart
problems, obesity, osteoporosis and muscle weakness. This
same study shows that another barrier to the practice of
physical activity among the group with Down syndrome
is the absence of specialists who know how to adapt the
exercises to their needs. Also, it is alleged that people
with Trisomy 21 often get bored when doing sports and
dancing (Alghamdi et al., 2021). In the work of Esposito et
al. (2012) carried out with a sample of people with Down
syndrome aged between 11 and 20 years old, it was verified
that the general tendency toward the practice of physical
activity decreases as adolescents get older. In this way, the
students with 14 or 15 years old were significantly more
sedentary than their peer group with 12 and 13 years old.
In addition to less practice of exercise, its intensity also
decreases. In this way, the age group of 14 and 15 years old
performed less moderate-vigorous physical activity than
children aged 8-9 years old and 10 and 11. Finally, in the
study by lzquierdo-Gémez et al. (2017) carried out with
people between 11 and 20 years old, a significant difference
was found in the intensity of physical activity based on
gender. Thus, males performed a higher degree of vigorous
physical activity compared to female samples.

People with down syndrome have anatomical,
physiological, cognitive and psychosocial attributes that
predispose them to experience limitations in their physical
condition (Pitelli et al., 2013). The situation described leads
this group, as specified, to practice low levels of physical
activity (Alghamdi et al., 2021; Fernandez, 2017; Ketcheson
et al.,, 2017; Matute-Llorente et al., 2013; Shields & Blee,
2012). The adoption of mostly inactive lifestyles by those
who manifest this disability means that they fail to benefit

from the improvements that exercise provides, such as
the reduction in the risk of obesity (Izquierdo-Gémez &
Diaz-Cueto, 2017; Ketcheson et al., 2017) and the increase
in cognitive functions (fundamental for academic success)
(Nocera et al., 2018).

As specified, academic performance is a widely studied
construct in the research literature (especially in regard
to subjects such as mathematics and language) (Gonzalez-
Valenzuela & Martin-Ruiz, 2019; Mello & Hernandez, 2019).
However, there are not many studies that specifically
address the relationship between cognitive functions and
exercise practice in samples with Trisomy 21 (El-Hady
et al.,, 2018; Schott & Holfelder, 2015). The few articles
that have really addressed this issue have found that
there is a slightly positive correlation between motor
control and cognitive ability (Malak et al., 2013; Schott
& Holfelder, 2015). Jurgen et al. (2022) determined that
there was a positive relationship between the practice of
physical activity and academic performance in a sample
of children with Trisomy 21 whose ages were between
5 and 6 years old. Another conclusion of this study
was that motor activities improved processing speed. A
possible explanation for these findings is that physical
activity enhances the functions of the cerebellum, an
organ involved in motor control and executive functions
(planning) (Jurgen et al., 2022). However, the insufficient
sense of balance of these children was correlated with
difficulties in mental flexibility. Finally, reference is made to
the research by Schott and Holfelder (2015), whose authors
found that children with Down syndrome who exercised
were able to suppress responses to distracting stimuli to a
greater extent.

In the following lines, it will be referenced other works
in which the role of physical activity on school performance
was examined, but in people without down syndrome (in
order to establish a comparison between people with and
without disabilities) (Carriedo & Gonzalez, 2019; Faught et
al., 2017; Oliveira et al., 2017). In some projects, positive
results were obtained regarding the action of the exercise
on said performance (Haapala et al., 2018; Oliveira et al.,
2017). However, in other studies, no significant differences
were found in school grades between sports practitioners
and inactive people (Torbeyns et al., 2017). In a study by
Oliveira et al. (2017), who worked with 640 students aged 10
to 18 years old during an academic year. The results showed
that the most active sample was the one that obtained the
best grades in the language subject (Oliveira et al., 2017).
Apart from the subjects where linguistic competence is
addressed, those that deal with mathematical operations
do not usually predict high academic performance (Mello
& Hernandez, 2019). Haapala et al. (2018), evaluated
the relationship between physical activity and the scores
obtained in mathematics and language, in 158 students
aged 6-8 years old during an academic year. The results
showed a positive relationship between the practice of
moderate-vigorous physical activity and reading fluency.
However, no significant improvements were obtained in
the mathematical domain (Haapala et al., 2018). Other
researchers who studied the role of sport on arithmetic
calculation (and languages), were Resaland et al. (2016). In
this case, 1129 students aged 10 and 11 from 57 schools
were selected and significant differences were found in
the improvement of mathematical operations (Resaland
et al., 2016). Despite this, there are also studies where
no differences were found between the levels of physical
exercise practice and academic performance. In the work
of Torbeyns et al. (2017), who worked with a sample of 44
students of 3rd and 4th grade (between 8 and 10 years old,
respectively) for 5 months, concluded that no improvement
was obtained in any academic discipline in physical activity
practitioners.
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Finally, it is described that, in cases where academic
progress is observed, perhaps it can be explained because
exercise improves cognitive functions and increases brain
activity (Maureira & Flores, 2017a). More specifically,
physical activity favors the ability to maintain selective and
divided attention (Maureira & Flores, 2017b). In addition,
it also enhances short-term memory (Hawkes et al., 2014;
Maureira et al., 2015).

Importance of the students inclusion in the ordinary
classroom and in the subject of Physical Education

Some variables negatively influence the inclusion of
students with down syndrome in ordinary centers (Ortiz
& Reinosa, 2021). Among them, there are the insufficient
awareness of families with children without disabilities, the
scarce existence of specialized personnel in the centers
of this modality (Fernandez, 2017) and the bullying of
the peer group (Ortiz & Reinosa, 2021). The mothers
and fathers of children with Trisomy 21 must assume
a socially and politically active role, in which they claim
the right of their children to share schooling with those
who do not have disabilities (in an inclusive manner and
all subjects) (Fernandez, 2017). The previous premise is
supported by Ortiz and Reinosa (2021), who found that
children with down syndrome aged between 2 and 5
years old schooled under an ordinary inclusive regime,
experienced improvements in cognition. Specifically, in the
aforementioned sample with disabilities, reasoning ability,
logical thinking, and creative thinking were enhanced (they
were able to learn to discern between what is real and what
was imaginary), and short-term memory was improved
(they were able to remember names, people, details, facts
and places) and attention. This situation was maximized
because both, the sample with intellectual disability and
the children without it, developed homogeneous school
tasks (Ortiz & Reinosa, 2021). In addition, when teachers
proposed playful dynamics within the ordinary classroom,
students with Down syndrome improved their ability to
adapt to the rules of the games (Ortiz & Reinosa, 2021).
In works such as those by Pereira-Silva et al. (2018)
an improvement in the ability to concentrate and in
the behavioral pattern of children with Down syndrome
schooled under an ordinary regimen was observed. Other
studies emphasize that, under this modality, students
manage to improve their skills for active social participation
and autonomously (Dessen & Poland, 2014).

With special emphasis on the subject of Physical
Education, the literature reveals that the participation
of students with Trisomy 21 in this subject provides
social benefits, improves their integration and favors the
development of moral values (Fernandez, 2016; Tanure &
Duarte, 2012). In the study by Tanure and Duarte (2012) it
is stated that students with Down syndrome did not show
interest in interacting with their peers in free time (recess).
In this playful time interval, the children with this disability
limited themselves to observing how their classmates
played. However, the approach of cooperative activities
in school physical education facilitated the interrelation
and their social integration in the group-class (Tanure &
Duarte, 2012). In other works, it was found that educational
sport helped the classmates of children with this type of
disability to acquire values of tolerance and respect towards
them (Fernandez, 2016). In addition, physical education
promotes the ability to solve problems through motor skills
(Fernandez, 2016; Pelegrin et al., 2020).

Conclusions

After reviewing the literature, the following conclusions
can be drawn. On the one hand, the existence of
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unanimity of criteria that show alterations in some
superior executive functions in the population with Down
syndrome (attention and memory). These limitations favor
poor school performance. On the other hand, it can
be concluded that attention and cognitive functions can
improve with the practice of exercise. However, at the
school level, no evidence was found that affirms that
active lifestyles necessarily provide improvements in school
grades in samples with Trisomy 21 disability.

Regarding the significance of the study, this work is
useful to publicize the importance of practicing exercise in
the group with Down syndrome. This happens because, if
there is evidence that, at least, physical activity increases
the attention span of these people and stimulates their
cognitive processes. Due to this, it could be recommended
that, in the matter of school physical education, betting
on the implementation of exercises where people with
Down Syndrome can make use of their gross motor
skills (running, dragging, dancing or climbing). This simple
practice could help people with Trisomy 21 automate
repeated sequences of actions (improving procedural
memory) and also increase their ability to concentrate.
Similarly, cognitive flexibility will allow them to quickly
shift their focus of attention from one activity to another
(improving shifting attention). Finally, inhibitory self-control
will help them ignore irrelevant stimuli by curbing their high
degree of impulsivity (increasing focused and sustained
attention).

Continuing with the limitations of the present study, the
difficulty in finding research works focused exclusively on
people with Down syndrome, where the studied variables
are examined together, should be mentioned. Therefore,
it is suggested that other investigations continue working
on this line of research. As future lines of research, it could
be examined if the exercise produces advantages on the
executive functions of planning, cognitive flexibility and
inhibitory self-control. Planning supposes the possibility
of mentally anticipating the correct way to execute a
task or achieve a certain goal. Cognitive flexibility refers
to the brain's ability to adapt behavior to changing
situations. Lastly, inhibitory self-control is the human ability
to inhibit impulsive behaviors. If physical activity exerts
a positive action on these higher functions, people with
Trisomy 21 will be able to plan the steps to follow during
the completion of a calculation problem with greater
success (increasing academic performance in mathematical
competence). Similarly, cognitive flexibility will allow them
to quickly shift their focus of attention from one activity
to another (improving shifting attention). Finally, inhibitory
self-control will help them ignore irrelevant stimuli by
curbing their high degree of impulsivity (increasing focused
and sustained attention).
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