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ABSTRACT

The training of the figures in artistic swimming constitutes one of the fundamental aspects
in the technical preparation of artistic swimmers, its mastery is a condition to achieve
sporting success. However, currently the procedures and components that support it are
insufficient. Hence, the research is aimed at verifying the behavior of the application of the
methodology for the improvement of the training of figures in artistic swimmers. With a
population of eight artistic swimmers in the 11-12 years category belonging to the "Capitan
Orestes Acosta Herrera" School of Sports Initiation in Santiago de Cuba. The analytical-
synthetic and systemic-structural-functional theoretical methods were applied; with respect
to the empirical ones, the documentary analysis and the pre-experimental pretest-postest
design for a single group and in the statistical ones the descriptive one with the mean, mode
and standard deviation; and the inferential with the T Student test for related samples. In
this sense, the proposal was characterized by the use of the systemic approach to the
restructuring of the content from a training plan of the figures. The quality of the
methodology was corroborated by the results obtained in the application of the pre-
experiment confirmed by different statistical techniques that highlight its functionality,

sustainability, relevance and feasibility.

Keywords: Figures, artistic swimming, training.

RESUMEN

El entrenamiento de las figuras en la natacién artistica constituye uno de los aspectos
fundamentales en la preparacion técnica de las nadadoras artisticas, su dominio es una
condicién para alcanzar el éxito deportivo. Sin embargo, en la actualidad son insuficientes
los procedimientos y componentes que lo fundamentan. De ahi que la investigacion esta
dirigida a comprobar el comportamiento de la aplicacion de la metodologia para el
mejoramiento del entrenamiento de las figuras en las nadadoras artisticas. Con una
poblacion de ocho nadadoras artisticas de la categoria 11-12 afios pertenecientes a la Escuela
de Iniciacién Deportiva Escolar "Capitan Orestes Acosta Herrera" de Santiago de Cuba. Se
aplic6 los métodos tedricos analitico-sintético y sistémico-estructural-funcional; con
=] See2 m]
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respecto a los empiricos el analisis documental y el disefio pre-experimental pretest-postest
para un solo grupo y en los estadisticos la descriptiva con la media, moda y desviacién
tipica; y la inferencial con la prueba de T Student para muestras relacionadas. En tal sentido,
la propuesta se caracterizé por el empleo del enfoque sistémico a la reestructuraciéon del
contenido a partir de un plan de entrenamiento de las figuras. La calidad de la metodologia
quedé corroborada por los resultados obtenidos en la aplicacién del pre-experimento
confirmado por diferentes técnicas estadisticas que resaltan su funcionabilidad,

sostenibilidad, pertinencia y factibilidad.

Palabras clave: Figuras, natacion artistica, entrenamiento.

RESUMO

O treinamento de figuras no nado artistico ¢ um dos aspectos fundamentais na preparacao
técnica dos nadadores artisticos, seu dominio é uma condicdo para alcancar o sucesso
esportivo. No entanto, atualmente, os procedimentos e componentes nos quais ele se baseia
sdo insuficientes. Por isso, a pesquisa tem como objetivo testar o comportamento da
aplicagdo da metodologia para a melhoria do treinamento de figuras em nadadores
artisticos. Com uma populagdo de oito nadadores artisticos na categoria de 11-12 anos
pertencentes a Escola de Iniciacao Esportiva Escolar "Capitan Orestes Acosta Herrera", em
Santiago de Cuba. Foram aplicados os métodos tedricos analitico-sintético e sistémico-
estrutural-funcional; com relacdao aos métodos empiricos, a andlise documental e o desenho
pré-experimental pré-teste-pos-teste para um tnico grupo e a estatistica descritiva com a
média, a moda e o desvio padrao; e a inferencial com o teste t de Student para amostras
relacionadas. Nesse sentido, a proposta foi caracterizada pelo uso da abordagem sistémica
para a reestruturacdo do contetido com base em um plano de treinamento para as figuras.
A qualidade da metodologia foi corroborada pelos resultados obtidos na aplicacao do pré-
experimento confirmados por diferentes técnicas estatisticas que destacam sua

funcionalidade, sustentabilidade, relevancia e viabilidade.

Palavras-chave: Figuras, nado artistico, treinamento.
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INTRODUCTION

Sports training has become a complex pedagogical process, with very varied aspects with a

specific form of organization, which makes it a systematic and global action.

In this regard, renowned authors of the theory and methodology of sports training such as
Bompa and Buzzichelli (2016), Vinuesa and Vinuesa (2016), Capote et al. (2017, Camacho et
al. (2019) and Rodriguez et al. (2022), consider that it is a pedagogical process and the

fundamental way of preparing the athlete, based on systematic exercises.

In this sense, sports training is nothing more than a pedagogical process that prepares the
athlete to achieve sporting results. In this process, indicators are established in its structure,
where the coaches appear and depending on the sport, it is possible, due to their importance,

to weigh their role.

Therefore, the training of technical elements is a fundamental task, where training loads are
applied to these contents and methods, means and organizational procedures are used.
According to the International Amateur Swimming Federation (2022), hereinafter FINA, in
the artistic swimming the technical elements to train are: basic positions, figures and
routines. The figures are the highest expression of the technical preparation of artistic
swimming and although they are not a spectacle of the competitive activity, they are the

technical base for the realization of the routines.

Figures are a combination of basic body positions and transitions performed in a manner
and order established by the FINA description book of rules, unless otherwise specified in
the description, the figures must be made tall and controlled, with uniform movement, with

each section clearly defined (FINA, 2022).

The training of the figures in the category 11-12 years, even though it has a lower level of
difficulty with respect to the older categories, its preparation is also complex. So, the athletes
must execute in a high and controlled way, with uniform movement in each section, all the
figures that are summoned for their competition. The training of this technical element has

to be based on the design and control of each of the figures, FINA (2022).

https//podium.upr.edu.cu/index.php/podium/article/view/1456 et
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However, at present the means for their training are still insufficient. Mastery of this didactic
component is necessary for the elaboration and conduction of the training process of the
figures in artistic swimming, which allows the coach to achieve a rational methodological

organization.

Due to the importance of technique training in artistic swimming, various researches have
been carried out. In this regard, different bibliographic sources related to the subject were
consulted, including those carried out by FINA (2011), FINA (2017), Costa et al. (2019),
Solana et al. (2019), Garcia et al. (2021), Podrihalo et al. (2021), Ponciano et al. (2021) and FINA
(2022).

These authors have framed themselves in the sports initiation stage, specifically in the
acquisition and development of basic skills and their technical characterization. A
methodology for predicting success and personality traits for personalized education in
artistic swimming is also carried out, but all these contributions are introduced in the

execution of the routines.

In the case of the documents oriented by FINA to organize the artistic swimming
competitions, a manual is included to evaluate the figures. Where only reference is made to
the drawings of each figure and their degree of difficulty. It also includes in the evaluation
of the figures a greater precision in the judgment, with a scoring scale based on ten points

FINA (2017) and FINA (2022).

Other national authors such as Cortés et al. (2009), Martinez (2012), Cortés et al. (2005), Brito
(2020) and Napoles and Ruiz (2022) have delved into the basic positions as a starting point
and basis for technical training, in the same way they have given greater relevance to the
technical work of the routines. In all cases the contributions are significant. However, none

of them shows a methodology that covers the training of figures.

In the Comprehensive Program for the Preparation of the Athlete, hereinafter (PIPD)
governing document aimed at improving the teaching work based on the comprehensive

training of artistic swimmers, there is still a lack of special exercises for the training of the

https//podium.upr.edu.cu/index.php/podium/article/view/1456 et
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figures. Therefore, in the opinion of this author, the existing theories or theoretical

references do not fully explain the problem under research.

Therefore, the objective of the present study is to verify the behavior of the application of
the methodology for the improvement of the training of the figures in the artistic swimmers

of the 11-12-year-old category.

MATERIALS AND METHODS

The study was carried out in the province of Santiago de Cuba and the "Capitdn Orestes
Acosta Herrera" School of Sports Initiation was selected as the setting. The research was
developed in the sport of artistic swimming, category 11-12 years belonging to the stage of

sports training. The type of study is explanatory and experimental design.

The population that was selected was eight artistic swimmers in the 11-12-year-old
category, who made up the team to compete and went through the initiation and reserve

stages. The population was characterized by having:
e Knowledge of the technique.
e Sports experience.
The following scientific methods and research techniques were used:

From the theoretical level, the analytical-synthetic method to delve into all the moments of
the research process. And the systemic-structural-functional method aimed at modeling the
methodology; where the structure and hierarchy of each component was determined, as

well as its dynamics and operation.

Regarding the empirical level, the documentary analysis, which allowed the bibliographic
review of the study of background related to the training of figures in artistic swimming,
which enabled the author to assume the theoretical position of the research. In the review,

scientific articles related to technical preparation in artistic swimming were consulted. The

=] See2 m]
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analysis of the artistic swimming PIPD, the study of training plans (graphic and written)

and training class plan for the category 11-12 years.

It was determined to apply the pre-experimental design with pretest-posttest for a single
group, which is symbolized by O 1 XO 2. The measurement symbolized by O 1 was carried
out in the seventh week of the preparatory period of the training plan using the traditional
methodology. Then the next stage was intervened with the methodology for the
improvement of the training of the figures, symbolized by X. At the end of this stage, the

measurement symbolized by O 2 was carried out.

The application of the methodology for the training of the figures was carried out by two
trainers of the 11-12 years category, with an execution time of 34 weeks. With the following

organization by phases:
Phase 1: diagnosis.

Objective: to diagnose the indicators, from which the characterization of artistic swimmers

must be carried out and the delimitation of their potentialities and insufficiencies.
Methodological steps applied:
e The conditions and trainers conducting the process were prepared.

e The instruments were elaborated (planning and application of the test of the eight

figures: initial diagnosis pretest)
o Data were processed and diagnostic results interpreted.

e The proposal was shared with executives of the competitive art group, head of high
performance and group of artistic swimming coaches, for their awareness of the

objectives set.

e Methodological preparation with the group of artistic swimming coaches, for the
socialization and exchange of knowledge that allowed the enrichment of the

proposal and ways of implementation.

https//podium.upr.edu.cu/index.php/podium/article/view/1456 et
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Phase 2: planning and execution of figure training

Objective: to improve the preparation of the figures from the improvement of the training

in artistic swimmers, category 11-12 years.
Methodological steps applied:

e The results of the diagnosis were taken up again for the planning of the training of

the figures.

e The coaches were advised in the planning and presentation of the training plan, in

the act of discussion and approval of this graphic and written document.

e Theimplementation of the methodology was organized through the methodological

preparations.

e Monthly meetings were held to analyze compliance with sports preparation, as well

as to collect opinions on the implementation of the methodology.
Actions developed in this phase:

1. The duration of the macrocycle, distribution of periods and stages of training were

determined.
2. The number of mesocycles and microcycles in the macrocycle.
3. The frequency of training and work time per session.

4. The dosage and distribution of the volume and intensity of the load throughout the

macrocycle with attention to the technical directions and in particular to the figures.
5. The controls were located to evaluate the technical actions.

6. The exercises for the training of the figures were developed, taking into account their

design and control.

7. Appropriate methods and procedures were selected for the improvement of the
figures.

=] See2 m]
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Phase 3: evaluation.

Objective: carry out a group of actions that allowed to verify if the methodology guaranteed

the achievement of the proposed objectives.
Methodological steps applied:

e The indicators to be evaluated and the evaluation of the final diagnosis were

specified

e The data obtained in the final test and information of the results to the artistic

swimmers were processed.

e Adjustments were made in the technical preparation of the figures based on the

results obtained in the test.

e Methodological activity was developed for the analysis of the application of the

methodology in the training process, with artistic swimmers and coaches.

The experimental group had a sports experience of two to three years in the school category,
with knowledge of the skills or techniques to compete. All were female, of the eight artistic
swimmers, five were 11 years old and three were 12 years old. In the group there were
deficiencies in the concentration when executing the technical actions. Regarding the
infrastructure of the "Capitan Orestes Acosta Herrera" School of Sports Initiation, it met the

material and human conditions for the application of the methodology.

There were two trainers in the experimental group (one graduated and the other a specialist
in the sport), both of whom had 17 years of experience as artistic swimming trainers, with

vast pedagogical expertise.
Control and evaluation of variables:
e Independent: methodology for training figures.

e Dependent: the execution of the figures in the artistic swimmers.

https//podium.upr.edu.cu/index.php/podium/article/view/1456 et
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e Indicators to evaluate in the execution of the figures: ballet leg stretched (extended),
barracuda, back walk, ballerina, kip, swordfish, swan and drop of water. With the
rating scale from 0 (failed) to ten points (perfect), indicated by FINA (2017 - 2021) for

its prosecution.

e The dependent variable was operationalized through indicators proposed by FINA
(2017 - 2021) , used by the author and contextualized in this research.

o Extraneous variables: the selected pre-experimental design presented certain
drawbacks that were not ignored in its planning. For this reason, some measures

were taken:

e Regarding sports predisposition, a high level of content updating and motivation

was maintained in the training units.

e Asfor the environmental conditions (training was avoided until the late hours of the

morning).

In the processing of the results, descriptive statistical methods were applied, such as the
mean, mode and standard deviation, which are central tendency and dispersion statistics.

They described how values move toward or away from the mean.

As for the inferential statistics, the t test was used. Student's or matched-samples t test,
which determined whether the group of artistic swimmers under study differed from a
known value (a one- sample t-test). In the search for differences between the pre-test and

the post-test in the same group evaluated on two occasions.

RESULTS AND DISCUSSION

Once the methodology was elaborated and applied, another empirical stage of the research
was developed. This was constituted in a pre-pedagogical experiment that was designed to

verify the validity of the methodology. The pre-experiment was carried out in two stages

https//podium.upr.edu.cu/index.php/podium/article/view/1456 et
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for a single group: initial diagnosis (pretest) and final diagnosis (posttest) Hernandez and

Mendoza (2018).

In the first stage, the initial diagnosis (pretest) was carried out, which yielded the results
shown in graph 1. Below, the distribution of the data of the indicators evaluated in the

dependent variable can be seen in the box plot:
1. Figure ballet leg stretched (extended).
2. Barracuda figure.
3. Back walk figure.
4. Ballerina figure.
5. kip figure
6. Swordfish figure.
7. Swan figure.

8. Water drop figure.

4.57

4.0

T T T T T T T T
fig. tprest  fig. 2prest  fig. 3prest  figdprest  fig.Sprest  figGprest  fig. Sprest  fig. 7prest

Fig. 1. - Results of descriptive statistics in the pretest evaluation

https//podium.upr.edu.cu/index.php/podium/article/view/1456 Bl
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In the pretest analysis, it can be seen in indicator 1 of Figure 1, that the average score was
4.9 where all the athletes obtained similar evaluations, which was regularly evaluated as a
group. The low height and the passing of 90° of the ballet and the lack of control of this
technical element were a trend. The evaluations were between a minimum of 4.5 and a

maximum of 5.6, reported by athletes who were evaluated as good.

With respect to indicator 2, in the pretest, the average score was 4.7 where all the athletes
obtained similar evaluations, so it was evaluated as fair in a group manner. Difficulties
coexisted with the feet on the surface in the double submarine and low height in the lunge
of the barracuda figure, the evaluations were between a minimum of 4.2 and a maximum of

5.3, reported athletes who were evaluated as good.

In the evaluation of indicator 3, the average score was 4.9 where all the athletes obtained
similar evaluations, which was evaluated in a group manner as fair. Design changes were
presented, little amplitude in the split and little buoyancy of the squad in the supine
position, the evaluations were between a minimum of 4.5 and a maximum of 5.5, what

showed there were athletes evaluated as very good.

In the evaluation of indicator 4, in the pretest, the average score was 4.9 where all the athletes
obtained similar evaluations, so it was evaluated in a group manner as fair. There were
difficulties in the design and stability of the ballerina figure, the evaluations were between
a minimum of 4.4 and a maximum of 5.7, what showed there were athletes evaluated as

very good.

Related to indicator 5, the average score was 4.5 where all the athletes obtained similar
evaluations, which was evaluated in a group manner as fair, the lack of control and
uniformity in the performance of the vertical was a trend, the evaluations were between a
minimum of 4.0 and a maximum of 5.3, they gave an account of athletes who were evaluated

as good.

https//podium.upr.edu.cu/index.php/podium/article/view/1456 et
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In indicator 6, the average score was 4.5 where all the athletes obtained similar evaluations,
so it was evaluated in a group way as fair. They presented difficulties in the design and little
height in the execution of the swordfish figure, the evaluations were between a minimum

of 4.0 and a maximum of 5.0, they gave an account of athletes who were evaluated as good.

The average score in indicator 7 was 4.5 where all the athletes obtained similar evaluations,
which was evaluated in a group manner as fair. There was little control in the execution of
the knight to the crane and when rotating 180° the evaluations were between a minimum
of 4.0 and a maximum of 5.0, they gave an account of athletes who were evaluated as good.
Regarding indicator 8 of the pretest, the average score was 5.0 where all the athletes
obtained similar evaluations, so it was evaluated as a group of good. Difficulties in the
design of the drop of water figure were a tendency. The evaluations were between a
minimum of 4.6 and a maximum of 5.7, they gave an account of athletes who were evaluated

as good.

In the second stage of the pre-experiment, the final diagnosis (post-test) was made, which
yielded the results shown in graph 2. Next, the distribution of the data of the eight indicators

evaluated is observed in the box plot (Figure 2).

6.0

T T T T T T T T
fig. 1postest fig. Zpostest fig 3postest fig. dpostest fig Spostest fig. Spostest fig, 7postest fig. Bpostest

Fig. 2. - Results of descriptive statistics in the post-test evaluation
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In the post-test analysis, it can be seen in indicator 1 of figure 2, that the average score was
5.6 where all the athletes obtained similar evaluations, which was evaluated as a group of
good. The angle of the ballet, uniformity and control were improved, the evaluations were
between a minimum of 5.1 and a maximum of 6.3, they gave an account of athletes who

were evaluated as excellent.

Regarding indicator 2 in the post-test, the average score was 5.3 where all the athletes
obtained similar evaluations, so it was evaluated as a group as good. The design and height
in the lunge of the barracuda figure were improved, the evaluations were between a
minimum of 5.0 and a maximum of 6.0, they gave an account of athletes who were evaluated

as very good.

In the post-test evaluation of indicator 3, the average score was 5.3, where all the athletes
obtained similar evaluations, which was evaluated as a group as good. Buoyancy, design
and amplitude of movement were improved, the evaluations were between a minimum of

5.0 and a maximum of 5.9, they gave an account of athletes who were evaluated as good.

In the evaluation of indicator 4, in the post-test the average score was 5.5 where all the
athletes obtained similar evaluations, so it was evaluated as a group as good. They showed
better design and uniformity of the movement of the underwater flamingo to the surface,
the evaluations were between a minimum of 5.0 and a maximum of 6.4, they gave an account

of athletes who were evaluated as excellent.

Related to indicator 5 of the post-test, the average score was 5.1 where all the athletes
obtained similar evaluations, which was evaluated as a group as good. The height in the
vertical and stability of the kip figure were improved, the evaluations were between a
minimum of 4.9 and a maximum of 5.7, they gave an account of athletes who were evaluated

as very good.

In indicator 6 of the post-test, the average score was 5.0 where all the athletes obtained
similar evaluations, so it was evaluated as a group as good. The design and control in the
arched position improved, the evaluations were between a minimum of 4.6 and a maximum

of 5.6, they gave an account of athletes who were evaluated as very good.

https//podium.upr.edu.cu/index.php/podium/article/view/1456 et
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The average score in indicator 7 of the post-test was 4.9 where all the athletes obtained
similar evaluations, which was evaluated as a group as good and the control and height of
the swan technical element was improved, the evaluations were between a A minimum of
4.5 and a maximum of 5.8, they gave an account of athletes who were evaluated as very

good.

Regarding indicator 8 of the post-test, the average score was 5.5 where all the athletes
obtained similar evaluations, so it was evaluated as a group as good. The design of the
corkscrew and control of the drop of water figure was improved, the evaluations were
between a minimum of 5.0 and a maximum of 6.5, they gave an account of athletes who

were evaluated as excellent.

In this sense, the relationship between the pretest and the posttest is evident. Where in table
1 and 2, the descriptive statistical data of the results of the artistic swimmers in the eight
figures evaluated are presented. Which reflected higher scores in the technical element. In
addition, the scale and range of ratings of the figures improved when the methodology was

applied (Table 1) and (Table 2).

Table 1. - Results of the pretest in the analysis of the eight figures

Athlete prete prete prete prete prete prete prete prete Ha AN T C Mi ma

s stF1 stF2 stF3 stF4 stF5 stF6 stF7 stF8 1f D De V n X
v
Kamila 5.6 5.3 5.5 5.7 5.3 5 5 5.7 5.3 B. 02 53 5 5.7
C. 4 9 4
Naomi 5.2 5.3 55 5.3 5 49 4.7 5.3 5.1 B. 02 51 47 55
3 6 1
Rosaa 5 49 5.1 5 4.5 4.7 4.3 5.1 47 R 03 61 43 5.1
9 0 9
Yasira 5.1 5 5.3 5.2 4.8 5 4.5 5.2 49 R. 02 51 45 53
9 6 9
Jennife 49 47 4.8 49 44 4.5 4.2 49 4.6 R. 02 57 42 49
r 3 7 7
Sunher 48 45 4.6 4.7 4.2 4.3 41 4.7 44 R. 02 58 41 48
i 6 6 1
Salet 4.6 43 4.5 4.6 41 4.2 4 4.7 43 R. 02 60 4 47
3 6 2
Nicole 45 42 4.5 44 4 4 4 4.6 4.2 R. 02 6.0 4 46
3 5 3
Mean 5 48 5 5 4.5 4.6 4.4 5

T Dev 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4
CvV 007 0.09 009 0.08 0.1 0.08 0.08 0.07
Min 45 42 4.5 44 4 4 4 4.6
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Max 5.6 5.3 5.5 5.7 5.3 5 5 5.7

Table 2. - Results of the post-test in the analysis of the eight figures

Athlete pos pos postte postte postte postte postte postte Hal AN T CV Mi ma

s t- t- st F3 st F4 st F5 st F6 st F7 st F8 f D Dev n X
test test
F1 F2
Kamila 6.3 6 59 6.4 5.7 5.6 5.8 6.5 6,02 B. 033 559 56 65
C. 5 7 3
Naomi 6 5.7 5.7 6 53 53 5.2 6 5,65 B. 034 6,05 52 6
0 2 8
Rosa A 5.6 5.4 52 5.7 5 5 5.1 55 5,31 B. 027 517 5 5.7
3 5 3
Yasira 5.9 5.6 55 59 5.2 5.1 5 5.7 5,48 B. 035 6,42 5 59
8 2 0
Jennife 55 53 5 5.3 5 49 49 5.3 5,15 B. 022 440 49 55
r 0 7 3
Sunheri 5.3 5 5 5.2 5 4.8 4.7 5.2 5,02 B. 020 4,08 47 53
5 5 5
Salet 5.2 5 5.1 5 5 4.7 4.6 5.1 4,96 R. 020 416 46 52
3 7 3
Nicole 5.1 5 5 5 49 4.6 45 5 4,88 R. 021 443 45 51
8 7 4
Mean 5.6 54 5.3 5.6 5.1 5 5 5.5
T Dev 0.4 0.4 0.4 0.5 0.3 0.3 0.4 0.5
CV 0.08 0.07 0.07 0.09 0.05 0.07 0.08 0.09
Min 5.1 5 5 5 49 4.6 4.5 5
Max 6.3 6 59 6.4 5.7 5.6 5.8 6.5

In general, in the eight figures when applying the arithmetic mean, all the artistic swimmers
improved the results from the pretest to the posttest, this revealed superior improvements
in the design and control of the figures ballet leg stretched (extended), ballerina and drop of
water, expressed in the standard deviation calculated in the pretest and posttest in the

execution of the figures, which indicated little dispersion of the results around the mean.

The degree of variability of the results, reflected when applying the coefficient of variation,
hereinafter (CV) a small variation or oscillation of the results. According to the Zatsiorski
table (1989), when the CV is 0-10 percent, the oscillation is small, 11-20 percent medium, and

greater than 20 percent, large.
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To determine the significance of the results, the study of the data, which follow a normal
distribution, was carried out. The Shapiro-Wilk normality test was used, where it was
obtained that no case is below 0.05. So, the distribution of the variable analyzed is equal to

the normal distribution.

The determination of normality allowed the selection of the t test. Student's or matched
samples t test, which determines whether the group of athletes under study differs from a
known value (a one-sample t test). In the search for differences between the pre-test and the
post-test in the same group evaluated on two occasions, the following hypotheses were

determined:

e - Null hypothesis (H o), the statement that there are no significant differences

between the pretest and posttest (H o. 1 1= p 2equal means)

e - Alternative hypothesis (H a), the statement that there are significant differences

between the pre-test and the post-test (H a. n1™". p 2 different means)
The significance level (a) was set at 0.025.

Table 3. - Indicators evaluated in the pretest and posttest

pretest- pretest - pretest - pretest - pretest - pretest - pretest - pretest -
posttest posttest posttest posttest posttest posttest posttest posttest
Figure 1 figure 2 figure 3 figure 4 figure 5 figure 6 figure 7 figure
8
z -17,197 12,961 to 5045 -12,253 -7,099 -7,202 -13,792 -9,336
Next ,000 ,000 ,000 ,000 ,000 ,000 .001 ,000
asymptot.
(bilateral)

It is concluded that, from the protocol for the application of the statistical test, it was
determined that, when applying the T test for related samples, it is observed in the row Sig.

asymptot. (bilateral) and its value of ,000 in all cases of the figures analyzed (Table 3).

It can be affirmed that, since the value of p (Sig. asymptot. (bilateral) is less than 0.025), then

the null hypothesis is rejected and it is concluded that there is sufficient empirical evidence
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to indicate that the proposal from a level of significance of 5 percent, with a reliability level

of 95 percent, allowed determining significant changes once the methodology was applied.

The study carried out provides evidence in favor of the existence of a statistically significant
relationship for alpha equal to 0.025 between the application of the methodology and the

variable figures in artistic swimmers, category 11-12 years.

The applied methodology guaranteed a logical functional process for the training of the
figures, in an organized and structured way, which allowed establishing a guide for the
planning and application of the training. Elements that made up the methodology were
assumed, proposed by De Armas and Valle (2011), Echemendia del Valle (2021), Cardenas
and Fabre (2022). As well as special exercises for the design and control of the figures. The
results of the preliminary study showed an increase in the sports performance of artistic

swimmers.

With this study, it was found that when there is an adequate training plan and with a group
of special exercises depending on how the figures are evaluated, satisfactory results can be

obtained as demonstrated by different authors FINA (2017) and FINA (2022).

Instead; Li et al. (2020), Podrihalo et al. (2021) and Ponciano et al. (2021) highlight the
difficulty of technical actions in the arrangement and design of a set of movements. A
success prediction methodology and personality traits for personalized instruction in
artistic swimming are also included, but all these inputs are introduced in the execution of

the routines.

Other authors such as Escrivd and Gonzélez (2020) and Fons and Ruiz (2021) , propose a
training system to develop explosive strength in the lower limbs, as well as the effect of
strength on barracuda performance. These contributions are significant, but they do not
include the contents for the training of the barracuda figure, which reveal the difficulty in

the competitions.
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However, Brito (2020) makes a compilation of research and work by coaches with extensive
experience in sports and that serve as a methodological tool. But the contributions based on

the training of the figures are still insufficient.

Consequently, with the different meanings assumed by the aforementioned researchers, it
can be argued that the epistemological limitations detected in their methodologies reveal
procedural omissions. This makes it difficult to train the figures towards the fulfillment of

the planned objectives.

Hence, the relevance of the contribution of this research that showed in the analysis of the
relationship between the pretest and the posttest applied to artistic swimmers, greater
precision in the design of the figures, better control of the fluttering on the surface and in
the water, greater uniformity in the technical execution and better buoyancy in the
realization of the figures. An improvement in the sports performance of the artistic

swimmers was verified.

The application of this methodology, with a larger number of artistic swimmers in different
contexts, assumes that similar results can be obtained and that it provides a guide for the

work of artistic swimming coaches.

The results obtained in the research process revealed the importance of the creation and
application of the methodology for the training of the figures. What represents an essential
methodological contribution in technical training and for the increase in sports performance

of artistic swimmers, category 11-2 years.
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