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Abstract

The objective of this study is to highlight the effect of physical exercises specific to the
game of tennis, carried out in the aquatic environment to optimize the effort capacity of the
players practicing this sport on the physiological parameters of the players in this sport. A
novelty element of this experimental research is represented by the implementation in the
training program of tennis players in the aquatic environment and exercises from other
sports branches such as swimming, gymnastics and athletics. The intervention program is a
bold attempt to weave and combine exercises from different sports, in a non-specific and
totally different environment, in order to improve performances and results, looking at the
perspective, without necessarily aiming at great current performances, in the short term,
which could bring disappointments, create certain barriers or even lead to the abandonment
of sports activities.

1. Introduction

Tennis is the sport in which elegance, dynamism and emotional many states
combine harmoniously, contributing considerably to the development and
maturation of man on a sporting and social level. It is considered one of the most
complex sports and at the same time the most demanding. It requires balance
control, eye-brain-limb coordination, quickness, speed of thought, speed of reaction
and movement, endurance, and a strange combination of caution and abandon that
we name courage. Another study concluded that regular swimming significantly
lowers resting heart rate after a 12-week program (Sawane & Gupta, 2015).

The importance of physical training is unanimously recognized, because it
constitutes the support, the central axis of the players' activities that validates the
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technical-tactical and psychological possibilities.Oxygen consumption (VO2), the
amount of oxygen (in ml) that the arterial blood delivers to the tissues in one
minute. VO: increases proportionally with exercise demand (Shei, Lindley, &
Mickleborough, 2014).

The theoretical-practical knowledge related to the game of tennis
demonstrates the fact that this sport has evolved significantly in terms of the effort
it involves and therefore | consider it imperative to improve and develop the effort
capacity, the physiological parameters as well as the motor qualities, speed in all its
forms of manifestation, strength and resistance.

Tennis is the sport in which elegance, dynamism and emotional many states
combine harmoniously, contributing considerably to the development and maturation
of man on a sporting and social level. It is considered one of the most complex sports
and at the same time the most demanding. It requires balance control, eye-brain-limb
coordination, quickness, speed of thought, speed of reaction and movement,
endurance, and a strange combination of caution and abandon that we name courage.
During running through water, oxygen consumption is 3 times higher at a speed of
50m/min, this value can be achieved at a considerably lower speed than running on
land (Brinks, Franklin, & Spring, 2009). Competitive tennis athletes need a mixture of
anaerobic skills, such as speed, agility and power, combined with high aerobic
capabilities (Kovacs, Chandler & Chandler, 2007). Heart rate is an essential aspect for
a trainer, as it provides information about the intensity of physical effort in relation to
the capabilities of each individual (Cumming, 2017). The judicious intercession of
conventional means with the "unconventional” adapted (in which practical executions
are doubled by the permanent cerebral demand, where the intervention of some new
stimuli requires the ability of attention forcing the player to overachiever thus inducing
adaptations of performance capacity) must be an essential requirement of current
preparation and an essential concern of the specialist in the motor field. From a
biological point of view, physical and especially sports effort is an appropriate
biological (exciting) stimulus that forces the body to respond through electrical,
mechanical, thermal manifestations (Monea & Monea, 2010; Bompa, 2001).

In the specialized literature, there are scientific articles that demonstrate the fact
that an aquatic gymnastics program that includes aerobic exercises, running, specific
jumps and different distances covered by swimming procedures, significantly
improves blood oxygen intake, heart rate and muscle strength, so these programs are
also recommended for people who want to get in the best possible physical condition
(Meyer & Leblanc, 2008; Nagle, Sanders & Franklin, 2017).

2. Material and methods

Purpose of research. Monitoring training programs in the aquatic
environment in order to identify the most relevant aspects that can contribute to the
optimization of effort capacity and their subsequent implementation in long-term
planning in the tennis game. The selection of some means and the development of
an unconventional methodical line (carried out in the aquatic environment)
dedicated to optimizing the physiological profile, respectively increasing the effort
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capacity imposed by current tennis. The comparative analysis of the recorded
values, their interpretation and the statement of conclusions that reveal the
efficiency (inefficiency) of the integration of the previously mentioned means in
the sports training of children and juniors in the game of tennis.

Hypotheses of the research. The starting point in the proposed practical-
methodical approach has as its starting point the following remark: if the situations
in which the athlete is transposed in the preparation process are diversified and the
executions have an appropriate dosage (volume, intensity, complexity) the motor
accumulations obtained through the specific exercise can be effectively transferred
to current court tennis (positive transfer). Considering that the optimization of
sports training in current field tennis is conditioned by the level of effort capacity,
we will organize (carry out) an experimental study that will confirm/invalidate the
hypothesis according to which the integration in training of tennis-specific motor
structures adapted (held) in the aquatic environment will had the effect of
optimizing the effort capacity of 10-12 year old tennis players and will induce
increases in physiological parameters as expected.

Procedures and methods of research. Bibliographic study, organizing-
conducting the experimental study, graphical analysis, statistical relevance
(arithmetic mean, median, standard deviation, coefficient of variation, amplitude);

Procedure This research used the Cosmed K5 spirometer, wich is a portable
device used to assess lung function during exercise. This is a useful method to
assess lung capacity, tidal volume and airflow under exercise to assess respiratory
function and fitness in athletes. This spirometer provides data such as tidal volume,
vital capacity, maximum expiratory flow rate, inspired and expired oxygen and
many other parameters that can be used to monitor and optimize training.

The K5 also allows the evaluation of a number of cardiovascular parameters
such as heart rate, blood pressure and oxygen saturation, thus enabling the overall
assessment of sports and fitness performance. The device was used to monitor vital
capacity.

Applied test. The VAMEVAL test being the means of evaluation for this
physiological parameter. The field test consists in two chalenges of a progressive run
between two lines drawn at a distance of 20 meters from each other. The pace of the
run is dictated by a CD-player that emits audible beeps, the player must cover the
distance between the two lines in the interval between the beeps. The player will aim
to move at a running speed so that they reach the line and turn at the beep.

Participants and experiment development. The subjects of the experiment in
number 20 organized in the two conventional experimental groups (experimental
and control) are engaged in performance activity with numerous participations in
field tennis competitions.

While the control group performed a standard training programme according
to the conventional training plan, the experimental group took part in adapted
training stages (where the actuators are adapted to the aquatic environment),
traineeships inserted in conventional annual plan.

The means and methods applied under the adapted, unconventional program
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refer synthetically to: displacement in water, water games (volleyball, polo,
badminton, exercises imitative forehand and backhand strokes using mis stringless
racquets). All these means and methods are carried out in swimming pools, where
athletes have evolved into water with increased progressive depth (knee level,
coxofemurale joints, elbow, scapular-humerale joints). The introduction in the
training program of swimming exercises (free style) over a distance of 100-125m
can have a significant contribution to the improvement of physiological parameters
of junior tennis players. The short-term cold water program increases the output of
striated muscles, so fatigue sets in later (Knechtle et al., 2020). Increases
cardiopulmonary endurance - swimming trains and strengthens the cardiovascular
system, increasing the ability of the heart and lungs to deliver oxygen to the
muscles and remove carbon dioxide (Muniz-Pardos et al., 2022).

The tennis players of the experimental group who took part in the research
carried out physical exercises in the aquatic environment with an average of 7.5
hours during one month.

Thanks to a systematic physical effort, dosed and adapted to the
particularities and needs of each individual, the nervous system, which coordinates
the entire activity, undergoes a series of positive changes (Gorner, Krucanica &
Sawicki 2020; Turdaliyevich & Pulatovna, 2020; Yapici-Oksiizoglu, 2020)

The introduction in the training program of swimming exercises (free style)
over a distance of 100-125m can have a significant contribution to the
improvement of physiological parameters of junior tennis players.

Tabel 1. Tabel 2.
Initial evaluation Initial evaluation
Systolic and diastolic blood pressure Systolic and diastolic blood pressure
and vital capacity and vital capacity
Experimental Group Control Group
Nr.  Name Systolic and Vital Nr.  Name Systolic and Vital
crt. diastolic blood  capacity crt. diastolic blood  capacity
pressure pressure
1 M.C 115-70 3348,5 1 S.R. 120-70 2755
2 F.l1. 120-70 3480 2 O.K. 110-65 3435
3 A.M. 120-75 3650 3 L.C. 120-70 3320,5
4 F.S. 110-65 3285,5 4 H.E. 125-75 3800
5 S.C. 100-60 3860 5 R.G. 100-55 3000
6 F.A. 115-75 3530 6 M.S. 125-80 3220
7 S.D. 115-75 3115,5 7 T.D. 110-60 3475,5
8 P.M. 100-55 3360 8 M.R. 105-65 2985,5
9 P.A. 100-75 3575 9 N.S. 105-60 3100
10 S.A. 115-70 3060,5 10 R.A. 120-70 3635
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Tabel 3. Tabel 4.
Final evaluation Final evaluation
Systolic and diastolic blood pressure and Systolic and diastolic blood pressure and
vital capacity vital capacity
Experimental Group Control Group
Nr.  Name Systolic and Vital Nr.  Name Systolic and Vital
crt. diastolic blood  capacity crt. diastolic blood  capacity
pressure pressure
1 M.C 120-70 3590,5 1 SR 120-70 2865
2 F.l. 125-75 3710 2 O.K. 115-70 3530
3 AM. 125-80 3840,5 3 L.C. 125-75 3420,5
4 F.S. 115-70 3500 4 H.E. 130-75 3870,5
5 S.C. 110-70 4025,5 5 R.G. 110-65 3115
6 F.A. 120-75 3795 6 M.S. 130-85 3295
7 S.D. 120-70 3325 7 T.D. 115-60 3580
8 P.M. 110-70 35455 8 M.R. 105-70 3100,5
9 P.A. 115-80 3690,5 9 N.S. 110-65 3195,5
10 S.A. 120-80 3220 10 R.A. 120-70 3755

3. Results and Discussions

In the experiment aimed at optimizing the physiological parameters, the
results with reference to the systolic pressure indicate a statistically insignificant
difference, therefore the hypothesis is rejected.

In the experiment aimed at optimizing the physiological parameters, the
results with reference to the diastolic pressure indicate a statistically insignificant
difference, therefore the hypothesis is rejected.

In the experiment aimed at optimizing the physiological parameters, the
results with reference to the vital capacity indicate a statistically insignificant
difference, therefore the hypothesis is rejected.

Regarding the hypothesis according to which the integration into the sports
training of some motor structures specific to tennis carried out in the aquatic
environment can have a positive effect on the effort capacity of 10-11-year-old
tennis players and can induce increases in physiological parameters, the results of
the experiments from hypothesis perspective are still uncertain and requires more
research on this. However, preliminary data show that water training may be
beneficial for developing exercise capacity and improving performance in tennis
athletes.

128



Miron F., Monea D. & Stefanescu H. [ Gymnasium - Scientific Journal of Education, Sports, and
Health, ISSUE 1, VOL. XXV / 2024

Tabel 5. Sistolic Blood pressure Test/Statistics

Statistical Experiment Control  Statistical indicators  Experiment-Control

indicators

Average 118 118 Awverage difference 0.00

Median 120.0 117.5 Average difference (%) 0.00%

Abaterea std. 5.37 8.56 The non-parametric 4 p

Minimum 110 105 testMann-Whitney 0.938
0.077

Maximum 125 130 Effect size 0.02

Amplitude 15 25

Coef. variability 4.6% 7.3%

The mean systolic blood pressure has a value of 118 mmHg in both the
experiment and the control. In the case of both groups the dispersion of the results
is homogeneous. The size of the effect is very small, almost non-existent. The
Mann-Whitney test (Mann, Lamberts & Lambert, 2013) indicates a statistically
significant difference between the two groups, the significance threshold P = 0.938
> 0.05, for Z =-0077.

Synthesis

Mean difference Effectsize The difference between the groupsis Null hypothesis

0.00(0% ) Very low statistically insignificant Is accepted
130 - L 4 4
T
g 1251 [ 1) 4
1201 0000 133 118 ¢
1151 ( ] L 2
110+ o0 L 2 4
105 - .
Experiment Control
GRUPE

Figure 1. Diastolic blood pressure/ average representation
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Table 6. Diastolic Blood pressure Test/Statistics

Statistical Experiment Control Statistical indicators Experiment-

indicators Control

Average 74.0 70.5 Average difference 35

Median 725 70.0 Average difference 4.73%
(%)

Abaterea std. 4.59 6.85 The non-parametric z p

Minimum 70 go  test Mann-Whitney 0.151

1.435

Maximum 80 85 Effectsize 0.32

Amplitude 10 25

Coef. variability 6.2% 9.7%

The diastolic blood pressure is higher in the experiment Group on average
with 3.5 mmHg (4.73%). The results are homogeneously dispersed for both groups.
The size of the effect is medium. The results of the Mann-Whitney test (Mann,
Lamberts & Lambert, 2013) indicate a statistically significant difference between
the two groups, the significance threshold P = 0.151 > 0.05, for Z =-1,435.

Synthesis
Mean difference Effect size The difference between the groups is Null hypothesis
3.5(4.73%) medium statistically significant Is accepted
ml 4000 ¢
s ¢
371301 9 36243 ¢
3500 - ‘ 251.6 2
3250 - : 33727 ¢
3000 -
¢
Experiment Control

GRUPE

Figure 2. Diastolic blood pressure/ average representation
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Table 7. Vital Capacity Test/Statistics

Statistical Experiment Control Statistical indicators Experiment-

indicators Control

Average 3624.3  3372.7 Average difference 251.6

Median 3640.50 3357.75 Average difference 6.94%
(%)

Abaterea std. 241.39  316.17 The non-parametric 4 p

Minimum 3220 2865 'eStMann-Whitney - 0.070

1.814
Maximum 4026 3871 Effect size 0.41
Amplitude 806 1006

Coef. variability

6.7% 9.4%

The average value for vital capacity is higher in the experiment Group with
251.6 ml (6.94%). The results are homogeneously dispersed for both groups. The
size of the effect is medium to sea. The results obtained by the athletes of the two
groups are not significantly different, according to the Mann-Whitney test.
Significance threshold P = 0.070 > 0.05, for Z =-1,814.

Mean difference

Null hypothesis

251.6 (6.94% )

Is accepted

Synthesis
Effect size The difference between the groups is
Medium to high statistically insignificant
. 85 1 ¢
£
£ 80 000
75- 00 740 00
DU R
70 1 00000 705 L L 2
65 - *
60 ¢
Experiment Control

GRUPE

Figure 3. Vital capacity/ average representation
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Discussions

Regarding the physiological parameters Igarashi and Nogami (2018) after
conducting a study stated that exercise on land, aquatic exercise should have a
beneficial effect by lowering blood pressure. In addition, aquatic exercise should
lower the blood pressure of subjects with hypertension, and other forms of aquatic
exercise besides swimming should also lower blood pressure.

According to a study carried out by Shei, Lindley, & Mickleborough, (2014),
by practicing physical exercises and swimming in the aquatic environment, the
functional capacity of the respiratory system (total lung capacity, expiratory reserve
volume and inspiratory reserve volume) improves, as well as that of maximal
oxygen absorption and consumption during exertion (Shei, Lindley, &
Mickleborough, 2014).

Another study conducted by Yardley et al. (2012) attests to the fact that
physical exercise in the aquatic environment contributes to maintaining a stable
blood pressure - by improving circulation and cardiovascular health.

Following an experiment carried out in the aquatic environment, Mooventhan
and Nivethitha (2014) concluded that Aerobic exercise is specific to these physical
activities, programmed systematically, continuously and gradually, with intensity
and volume adapted to the objectives pursued, significantly improves
cardiovascular resistance.

Kwok, So, Heywood, Lai and Ng (2022) concluded that running in the
aquatic environment and variation in water temperature have a positive influence
on maximal oxygen volume and physiological parameters but at the same time
recommend in-depth studies on this aspect.

4. Conclusions

The body's ability to adapt to effort is improved due to the versatility of the
exercises applied in difficult conditions.

The hypothesis according to which the integration in the sports training of
certain motor structures specific to tennis carried out in the aquatic environment
can have a positive effect on the effort capacity the results of the experiments are
still uncertain.

The coordinative and physical capacities of the aquatic environment
(repetitions characterized by superior concentration parameters — request of Nas
and skeletal muscle) produce positive accumulations on the tenismanilor's capacity
of effort.

It is observed an improvement in the practical way of addressing
unpredictable situations in training and in competition;

Even the progress of the experimental group was noticable higher than the
control group, the obtained results do not validate the research hypothesis.
Nevertheless we recomand the implementation of such program wich has beneficial
effects that are found in the performances of 10-12-year-olds.

The small number of subjects negatively influences the research results.

The first limitation of our study derives from the small sample of participants
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This aspect is related to the difficulties in identifying children who will accept

belonging to an experiment involving physical exercise in a non-specific
environment, as well as their willingness to engage in intervention programs,
despite the fact that they can produce positive changes on sports training.

We recommend the use of these programs and in early stages as the engine

profile of children involved in the sports performance of the formation during this
period, and the uniquely diversified, adapted means (which manage to capture the
interest) must be integrated into the conventional sports training programme.
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Influenta Exercitiilor Fizice Effectuate in Mediul Acvatic Asupra
Parametrilor Fiziologici la Jucatorii de Tenis de 10 -12 Ani
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Cuvinte cheie: tenis, performanta, capacitdti aerobe, antrenament neconventional.
Rezumat

Aceastd lucrare 1si propune s evidentieze efectul exercitiilor fizice specifice jocului de
tenis, desfasurate Tn mediul acvatic asupra parametrilor fiziologici ai jucatorilor din acest
sport. Tenisul modern se caracterizeaza prin restructurarea continutului pregatirii, in
contextul amplificarii spectacolului sportiv. Insemnitatea pregitirii fizice este unanim
recunoscutd, deoarece constituie suportul activitatii jucatorilor care astfel isi pot valorifica

mijloace si metode de pregatire inedite, “neconventionale” adecvate influentarii positive a
capacitatii de performantd, reprezinta din punctul nostru de vedere o preocupare esentiala a
specialistului din domeniul motricitatii. in timpul alergdrii prin apd, consumul de oxigen
este de 3 ori mai mare, la o vitezd de 50m/min, aceastd valoare se poate obtine la o viteza
considerabil mai mica decét la o alergare pe uscat (Brinks, Franklin, & Spring, 2009).

1. Introducere

La fel ca antrenamentele desfasurate pe uscat, cele acvatice au un efect
benefic prin scdderea tensiunii arteriale. Concluziile studiului realizat de Igarashi &
Nogami (2018), indicd faptul ca exercitiile acvatice ar trebui sa prezinte un impact
pozitiv prin diminuarea tensiunii arteriale. Variatia tensiunii arteriale sistolice a fost
estimata la 8,4 mmHg, in timp ce variatia tensiunii arteriale diastolice a fost
estimatd la 3,3 mmHg. Un alt studiu a concluzionat faptul ca, practicarea
sistematicd a inotului scade semnificativ frecventa cardiaca de repaus, dupda un
program de 12 saptimani (Sawane & Gupta, 2015). Insemnitatea pregitirii fizice
este unanim recunoscuta, deoarece constituie suportul, axul central al activitatii
jucdtorilor care valideaza posibilitatile tehnico-tactice si psihologice. Consumul de
oxigen (VO,), reprezintd cantitatea de oxigen (in ml), pe care sangele arterial il
cedeaza tesuturilor intr-un minut. VO, creste proportional cu solicitarea efortului
fizic (Shei, Lindley, & Mickleborough, 2014). Intercalarea judicioasa a mijloacelor
conventionale cu cele “neconventionale” adaptate (in care executiile practice sa fie
dublate de permanenta solicitare cerebrala, unde interventia unor stimuli noi sa
solicite capacitatea de atentie obligand jucatorul sd se autodepaseascd inducand
astfel adaptari ale capacitatii de performantd) trebuie sd reprezinte o cerinta
esentiala a pregatirii actuale si o preocupare esentiala a specialistului din domeniul
motricitatii.
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In aceste conditii considerim necesard aplicarea sistematici a unor metode
adaptate, neconventionale de pregitire.

Actele si actiunile motrice practicate in mediul acvatic prezinta caracteristici
specifice datorate mediului nespecific de desfasurare (timing, echilibrare,
parametrii de fortd modificati) iar acumuldrile motrice obtinute prin exersare in
mediul acvatic pot fi transferate eficient in tenisul de cAmp (transfer pozitiv).

Din punct de vedere biologic, efortul fizic si In special cel sportiv este un
stimul (excitant) biologic adecvat care obligd organismul sd raspundd prin
manifestari electrice, mecanice, termice (Monea & Monea, 2010).

In literatura de specialitate exista articole stintiifice ce demonstreaza faptul ca
un program de gimnasticd acvatica ce cuprinde, exercitii aerobice, alergare, sarituri
specifice si diferite distante parcurse prin procedee de inot, Imbunatateste in mod
semnificativ aportul de oxigen din sange, frecventa cardiaca si forta musculara, astfel
aceste programe sunt recomandate si persoanelor ce doresc sa obtina o conditie fizica
cat mai buna (Meyer & Leblanc, 2008; Nagle, Sanders & Franklin, 2017).

Diversitatea exercitiilor practicate in mediul acvatic au un impact pozitiv
asupra marilor sisteme ale organismului si contribuie la cresterea capacitatii de
efort a tenismanilor, factor determinant in jocul actual unde diferenta poate fi
facuta de fiecare mic detaliu.

Pe masurd ce un sportiv devine capabil sd atingd niveluri inalte de
performanta, volumul total de pregarire devine tot mai important (Bompa, 2001).

Consideram ca gradul de actualitate al lucrarii consta in faptul ca se inscrie pe
linia preocupdrilor de optimizare a pregatirii sportive (sub toate aspectele sale,
incluzand dezvoltarea capacitatii de efort).

Valoarea practica a lucrarii constd in faptul cd demonstreaza eficienta unor
sisteme de actionare neconventionale adaptate si reliefeazd rolul dezvoltarii
capacitatilor de efort In procesul de antrenament sportiv.

2. Materiale si metode

Scopul cercetarii. Identificarea beneficiilor antrenamentelor de tenis in
mediul acvatic asupra Tmbunatatirii parametrilor fiziologici.selectarea unor
materiale bibliografice relevante in antrenamentul de tenis de camp actual in
contextul fundamentarii teoretice, selectia unor mijloace si elaborarea unei linii
metodice neconventionale (desfasuratd in mediul acvatic) dedicatd optimizarii
profilului fiziologic respectiv cresterii capacitatii de efort impusa de tenisul actual.

Monitorizarea unor parametri relevanti ai profilului fiziologic (tensiune
sistolicd si diastolica si capacitate vitald)analiza comparatd a valorilor inregistrate,
interpretarea acestora si enuntarea concluziilor care sa releve eficienta (ineficienta)
integrarii mijloacelor mentionate anterior in pregatirea sportiva

Ipotezele cercetarii. Pregatirea actualda pentru performantd nu poate fi
ancoratd in forme sablon definitive asadar punctul de plecare in demersul practico-
metodic propus are drept punct de plecare urmatoarea remarca: daca situatiile in
care este transpus sportivul in procesul de pregatire, sunt diversificate si executiile
au un dozaj corespunzator (volum, intensitate, complexitate) acumularile motrice
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obtinute prin exersarea specificd pot fi transferate eficient in tenisul de camp
(transfer pozitiv). Plecand de la considerentul cd optimizarea pregatirii sportive in
tenisul de camp actual este conditionatd de nivelul capacitatii de efort vom
organiza (derula) un studiu experimental care va confirma/invalida ipoteza potrivit
careia integrarea 1n pregatire a unor structuri motrice specifice tenisului adaptate
(desfasurate) in mediul acvatic va avea drept efect optimizarea capacitatii de efort
al tenismenilor de 10-12 ani si va induce cresteri ai parametrilor fiziologici.

Mijloace si metode. Studiul bibliografic, organizarea-derularea unui studiu
experimental, analiza grafica, relevantd statistica (media aritmeticd, mediana,
abaterea standard, coeficient de variatie, amplitudinea).

Metode si aparatura. Spirometrul Cosmed K5 este un dispozitiv portabil care
se utilizeaza in evaluarea functiei pulmonare in timpul exercitiilor fizice. Aceasta
este 0 metodad utild pentru a evalua capacitatea pulmonard, volumul respirator si
debitul de aer la efort in vederea evaluarii functiei respiratorii si de fitness la
sportivi sau persoane cu probleme respiratorii. Acest spirometru ofera date precum
volumul tidal, capacitatea vitald, debitul expirator maxim, oxigenul inspirat si
expirat si multe alte parametri care pot fi folosite in scopul monitorizarii si
optimizarii antrenamentelor. De asemenea, K5 permite evaluarea unui numar de
parametri cardiovasculari precum frecventa cardiaca, tensiunea arteriala si
saturarea oxigenului, permitand astfel evaluarea globald a performantelor sportive
si de fitness. Aparatul a fost utilizat pentru monitorozarea capacitdtii vitale, testul
VAMEVAL fiind mijlocul de evaluare pentru acest parametru fiziologic.

Teste utilizate. Testul de teren consta intr-o alergare progresiva intre doua
linii trasate la o distantd de 20 metri una de cealaltd. Ritmul alergdrii este impus de
un CD-player care emite bipuri sonore, jucatorul trebuie sa parcurga distanta intre
cele doua linii in intervalul dintre bipuri. Jucatorul va urmari sa se deplaseze cu o
vitezad de alergare, astfel incat sd ajungd in dreptul liniei si sa Intoarcd in momentul
bipului sonor.

Subiectii experimentului §i derularea experimentului.

Subiectii experimentului in numdr de 20 organizati in cele doud grupuri
experimentale conventionale (experimentala si de control), sunt angrenati in
activitatea de performanta avand numeroase participari la competitii de tenis de
cimp.

In timp ce grupa de control a efectuat un program de pregitire standard
conform planului de pregétire conventional, grupa experimentala a luat parte la
stagii adaptate de pregatire (unde sistemele de actionare sunt adaptate mediului
acvatic), stagii inserate in planul anual conventional. Mijloacele aplicate in cadrul
programului adaptat, neconventional se referd sintetic la: deplasari in apa, jocuri
acvatice (volei, polo, badminton, exercitii imitative lovitura de dreapta si lovitura
de rever utilizand rachete fara racordaj). Toate aceste mijloace sunt derulate in
bazine de inot, unde sportivii au evoluat In apa cu addncimea progresiv maritd (
nivelul genunchiului, articulatiei coxofemurale, a cotului, a articulatiei scapulo-
humerale).
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Introducerea in programul de pregatire a exercitiilor din inot(free style) pe o
distanta e 100-125m poate avea o contributie semnificativa la imbunatatirea
parametrilor fiziologici.

Programul in apa rece, de scurta duratd, creste randamentul muschilor striati,
astfel oboseala se instaleaza mai tarziu (Knechtle et al., 2020).

Creste rezistenta cardio-pulmonara - inotul antreneaza si fortifica sistemul
cardiovascular, sporind capacitatea inimii si plamanilor de a furniza oxigen
muschilor si de a elimina dioxidul de carbon (Muniz-Pardos et al., 2022).

Jucatorii de tenis componenti ai grupului experimental care au luat parte din
cercetare au desfasurat exercitii fizice in mediul acvatic cu o medie de 7,5 ore pe
parcursul unei luni.

Datorita unui efort fizic sistematic, dozat si adaptat particularitatilor si
nevoilor fiecarui individ in parte, sistemul nervos, care coordoneaza intreaga
activitate sufera o serie de modificari pozitive (Gorner, Krucanica & Sawicki 2020;
Turdaliyevich & Pulatovna, 2020; Yapici-Oksiizoglu, 2020)

Tabel 1.
Testare initiald Tabel 2.
Teste fiziologice Grupa Testare initiald
experimentala Teste fiziologice Grupa de control
Nr.  Name Tensiunea Capacitate Nr. Name Tensiunea Capacitate
crt. sistolica si vitala crt. sistolica si vitala
diastolica diastolica
1 M.C 115-70 3348,5 1 SR 120-70 2755
2 F.l. 120-70 3480 2 O.K. 110-65 3435
3 AM. 120-75 3650 3 L.C. 120-70 3320,5
4 F.S. 110-65 3285,5 4 H.E. 125-75 3800
5 S.C 100-60 3860 5 R.G. 100-55 3000
6 F.A. 115-75 3530 6 MS. 125-80 3220
7 S.D. 115-75 3115,5 7 T.D. 110-60 3475,5
8 PM 100-55 3360 8 MR 105-65 2985,5
9 P.A. 100-75 3575 9 N.S. 105-60 3100
10 SA. 115-70 3060,5 10 RA. 120-70 3635
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Tabel 3. Tabel 4.
Testare finala Testare finala
Teste fiziologice Grupa Teste fiziologice Grupa de control
experimentald
Nr. Name Tensiunea Capacitate Nr. Name Tensiunea Capacitate
crt. sistolica si vitala crt. sistolica si vitala
diastolica diastolica
1 M.C 120-70 3590,5 1 S.R. 120-70 2865
2 F.l. 125-75 3710 2 Ok 115-70 3530
3 AM. 125-80 3840,5 3 L.C. 125-75 3420,5
4 F.S. 115-70 3500 4 H.E. 130-75 3870,5
5 S.C. 110-70 4025,5 5 R.G. 110-65 3115
6 F.A. 120-75 3795 6 M.S. 130-85 3295
7 SD. 120-70 3325 7 T.D. 115-60 3580
8 P.M. 110-70 3545,5 8 MR 105-70 3100,5
9 P.A. 115-80 3690,5 9 N.S. 110-65 3195,5
10 SA 120-80 3220 10 RA. 120-70 3755

3. Rezultate si discutii

In cadrul experimentului vizind optimizarea parametrilor fiziologici,
rezultatele cu referire la tensiunea sistolicd indica o diferentd nesemnificativa
statistic, in consecintd ipoteza se infirma.

In cadrul experimentului vizAnd optimizarea parametrilor fiziologici,
rezultatele cu referire la tensiunea diastolica indicd o diferenta nesemnificativa
statistic, in consecintd ipoteza se infirma.

In cadrul experimentului vizAnd optimizarea parametrilor fiziologici,
rezultatele cu referire la capacitatea vitald indicd o diferentd nesemnificativa
statistic, in consecintd ipoteza se infirma.

In ceea ce priveste ipoteza conform careia integrarea in pregitirea sportiva a
unor structuri motrice specifice tenisului desfasurate in mediul acvatic poate avea
un efect pozitiv asupra capacitatii de efort a tenismenilor de 10-11 ani si poate
induce cresteri ale parametrilor fiziologici, rezultatele experimentelor sunt inca
incerte si necesitd mai multe cercetari in acest sens.

Cu toate acestea, datele preliminare aratd cd antrenamentul in apa poate fi
benefic pentru dezvoltarea capacititii de efort si imbunatatirea performantei
sportivilor de tenis.
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Tabel 5. Tensiunea sistolica/Statistica

Indicatori statistici ~ Experiment Control Indicatori statistici Experiment-Control
Media 118 118  Diferenta medii 0.00
Mediana 120.0 117.5  Diferentd medii (%) 0.00%
Abaterea std. 5117) 8122 Testul neparametric z P
Minim Mann-Whitney 0.677 0.938
Maxim 125 130 Marime efect 0.02
Amplitudine 15 25

Coef. variabilitate 4.6% 7.3%

Tensiunea sistolicad medie are valoarea 118 mmHg atat la experiment cat si la
control. In cazul ambelor grupe dispersia rezultatelor este omogeni. Mirimea
efectului este foarte mica, aproape inexistentd. Testul Mann-Whitney (Mann,
Lamberts & Lambert, 2013) indica o diferentd nesemnificativa statistic intre cele
doua grupe, pragul de semnificatie p=0.938 > 0.05, pentru Z = -0.077.

Sinteza

Diferenta medii

Mairimea efectului

Diferenta dintre grupe este:

Ipoteza de nul

0.00(0% ) foarte mica nesemnificativa statistic Se accepta

1301 L 4 4

T

£ 1251 o0 L 4
120- 0000 (i3 118 ¢¢
115 o0 L 4 4
1101 [ ] ) L 4 4
105 - ¢

Experiment Control

GRUPE

Figura 1 Tensiunea sistolica/ reprezentare medie
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Table 6. Tensiunea sistolica/Statistica

;?;'I(ii(;?iioiri Experiment Control Indicatori statistici  Experiment-Control
Media 74.0 70.5  Diferentd medii 35
Mediana 72.5 70.0  Diferenta medii (%) 4.73%
Abaterea std. 59 085 Testul neparametric z P
Minim 70 60 Mann-whitney 1.;35 0.151
Maxim 80 85  Mirime efect 0.32
Amplitudine 10 25

Coef. variabilitate 6.2% 9.7%

Tensiunea diastolicd este mai mare la grupa de experiment, in medie, cu 3.5
mmHg (4.73%). Rezultatele sunt dispersate omogen in cazul ambelor grupe.
Marimea efectului este mijlocie. Rezultatele testului Mann-Whitney (Mann,
Lamberts & Lambert, 2013) indicad o diferentd nesemnificativa statistic intre cele
doud grupe, pragul de semnificatie p=0.151 > 0.05, pentru Z = -1.435.

Sinteza
Diferentd medii ~ Marimea efectului Diferenta dintre grupe este: Ipoteza de nul
3.5(4.73%) mijlocie nesemnificativa statistic Se accepta
ml 4000 o

2 ¢

37501 0 36243 ¢

3500 - ' 251.6 2

3250 - : 3372.7 §
3000 -

¢

Experiment Control
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Figura 2 Tensiunea diastolica/ reprezentare medie
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Table.7 Capacitatea vitald/Statistica

Indicatori statistici ~ Experiment  Control Indicatori statistici Experiment-Control
Media 36243 33727 Diferentd medii 251.6
Mediana 3640.50  3357.75  Diferenta medii (%) 6.94%
Abaterea std. 243122(9) 31268';; Testul nep_arametric z P 0070
Minim Mann-Whitney La14 :
Maxim 4026 3871  Marime efect 0.41
Amplitudine 806 1006

Coef. variabilitate 6.7% 9.4%

Valoarea medie pentru capacitatea vitald este mai mare la grupa de
experiment cu 251.6 ml (6.94%). Rezultatele sunt dispersate omogen in cazul
ambelor grupe. Marimea efectului este mijlocie spre mare. Rezultatele obtinute de
sportivii celor doud grupe nu sunt semnificativ diferite, conform testului Mann-
Whitney. Pragul de semnificatie p=0.070 > 0.05, pentru Z = -1.814.

Sinteza

Diferenta medii

Marimea efectului

Diferenta dintre grupe este:

Ipoteza de nul

251.6 (6.94% )

mijlocie spre mare

nesemnificativa statistic

Se accepta

mmHg
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Figure 3 Capacitatea vitald | reprezentare medie
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Discutii

In ceea ce priveste parametrii fiziologici, Igarashi and Nogami (2018) in
urma efectudrii unui studiu au afirmat ca exercitiul pe uscat, exercitiul acvatic ar
trebui s aibi un efect benefic prin sciderea tensiunii arteriale. In plus, exercitiile
acvatice ar trebui sd scada tensiunea arteriala la subiectii cu hipertensiune arteriala,
iar alte forme de exercitii acvatice, in afara de inot, ar trebui sa scada si tensiunea
arteriala.

Potrivit unui studiu realizat de Shei, Lindley, & Mickleborough,(2014), prin
practicarea exercitiilor fizice si inotul in mediul acvatic, se imbundtiteste
capacitatea functionald a sistemului respirator (capacitatea pulmonara totala,
volumul de rezerva expirator si volumul de rezerva inspiratorie), precum si cea a
absorbtia si consumul maxim de oxigen in timpul efortului (Shei, Lindley, &
Mickleborough, 2014).

Un alt studiu realizat de Yardley et al. (2012) atesta faptul ca exercitiul fizic
in mediul acvatic contribuie la mentinerea unei tensiuni arteriale stabile — prin
imbunatatirea circulatiei si a sanatatii cardiovasculare.

In urma unui experiment realizat in mediul acvatic, Mooventhan and
Nivethitha (2014) au concluzionat ca exercitiul aerobic este specific acestor
activitati fizice, programat sistematic, continuu si treptat, cu intensitatea si volumul
adaptate  obiectivelor — urmadrite, Tmbunatiteste  semnificativ  rezistenta
cardiovasculara.

Kwok, So, Heywood, Lai and Ng (2022) au concluzionat cad alergarea in
mediul acvatic si variatia temperaturii apei au o influentd pozitiva asupra volumului
maxim de oxigen si asupra parametrilor fiziologici, dar in acelasi timp recomanda
studii aprofundate asupra acestui aspect.

4. Concluzii

Capacitatea corpului de a se adapta la efort este imbunatatita datorita
versatilitatii exercitiilor aplicate in conditii dificile.

Capacitatile coordinative si fizice antrenate in mediul acvatic (repetari
caracterizate prin parametrii superiori de concentrare - solicitare ai SNC si
musculaturii scheletice) produc acumuldri pozitive asupra capacitdtii de efort a
tenismanilor.

Ipoteza conform careia integrarea in pregatirea sportivd a unor structuri
motrice specifice tenisului desfasurate in mediul acvatic poate avea un efect pozitiv
asupra capacitatii de efort rezultatele experimentelor sunt inca incerte

Capacitatea de adaptare a organismului la efort este imbunatatita datorita
versatilitatii exercitiilor aplicate in conditii ingreuiate;

Se observd o imbundtdfire a modului practic de abordarea situatiilor
imprevizibile In antrenament si in competitie;

Chiar daca progresul grupei experimentale a fost evident mai mare,
rezultatele obtinute nu permit validarea ipotezei de cercetare. Totusi noi
recomandam implementarea unui astfel de program cu efecte benefice care se
regasesc in performantele copiilor de 10-12 ani.
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Numadrul mic de subiecti infuenteaza in mod negativ rezultatele cercetarii.

Prima limitare a studiului nostru deriva din esantionul redus de participanti.
Acest aspect este legat de dificultdtile in identificarea copiilor care sa accepte
apartenenta la un experiment care implicd desfasurarea exercitiilor fizice Intr-un
mediu nespecific, precum si de disponibilitatea acestora de a se implica in
programele de interventie, in ciuda faptului cé ele pot produce modificari pozitive
asupra pregatirii sportive.

Recomandam utilizarea acestor programe si in stagii timpurii deoarece
profilul motor al copiilor implicati in performanta sportiva de formeaza in aceasta
perioada, iar mijloacele diversificate inedite, adaptate (care reusesc sa capteze
interesul)trebuie sa fie integrate in programul conventional de antrenament sportiv.
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