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Abstract

Skills’ training in the education process is a cannmeasure throughout the sports life. The
balance in the tennis game education can makefteeedce value between a top tennis player
and a medium one. Our study aims to identify tifferdinces between the athletes through the
sports results and the assessment of the statindeahnd the level possibility of rebalancing
them. The study was conducted on a group of 68tathilaged between 10 and 18 years, (mean =
14.18, SD = 2.22). In our study was used for ma@agsteady platform that uses visual feedback
in real time. This platform, measures the balancderms of several indices. Statistical
measurements reported relationships between ramitagg of the sport and their level of
balance. In conclusion, the tennis players who havgh level of balance can play at a very high
level of tennis.

1. Introduction

The training in high performance sport was mateeal through the
objectivity of the measuring instruments. Balaixene of the qualities that must
meet a tennis player to have success. After E(&®03), “the equilibrium is
described as: "The central stability refers to asq@es ability to maintain its
dynamic postural control tasks based on his funationovement. The central
musculature contains the lumbar, pelvic and hip @ad operates synergistically in
the kinetic chain and it plays an important rolehia production / labour reduction
as well as providing stability during functional wemments " (Elliot, 2003, pp.
152). The level of balance in junior tennis playgene, can make a significant
differences in their way of playing . The mistakeade by junior players is due to
the loss of balance at the impact of the ball wattket. (Hassan, Feisal). The main
goal in tennis is to get to hit the ball . The eifince between athletes is who
makes less mistakes. Rosey, & al (2007,pp 666)yaedlthe balance in children in
relation to the impact of temporal space rocket Gdle results showed the athletes
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who reached a stable point of balance before thehits, have registered fewer

mistakes. For tennis players this detail is verganant because the ball hits in the
upper part of the body. Malliou & al. (2010,pp 38dnducted a study at the junior
level on how fatigue affects the balance in the gaitennis. The results showed
that the junior level athletes are conditioneditne at the level of balance.

2. Materialsand methods

By processing the acquired data in real time dutimg performance and
delivery of information necessary in the controt aontinuous reorganization of
movement (Hillerin,1983), the athlete is able tdloi@ the monitor, moment by
moment, his evolution, which provides the settimanf one execution to another
and even within the same execution . Starting ftbese observations, we decided
to make an objective assessment of the balancedagumements in real time. In
our study we used the Balance Platform I.N.C.S iidat Research Institute for
Sport.) The equipment allows the study of balangereal time performing
calculations on of the data. These data are caémlliaa the form of facets which
are described below:

= A[mm2] is the area of the maximum contour route.
= Pin[%)] is the percentage point included in the tbefidence ellipse C90
(usually 90%).
Sa[mm] — mean square deviation on the maximum. axi
Sb[mm] — mean square deviation on the minimum axis.
Ung[grd] — the angle of inclination left / rightlipkses..
Ltfmm] — the total path of the route.
Vm[mm/s] — the average speed on the track.
Sv[mm/s] — mean square deviation of speed.
The test consists of four stages, each lastinge20rsls:

a. - Faze 1: subject's eyes are open, but does netihtormation on the screen
b. - Faze 2: subject's eyes are closed;
c. - Faze 3: subject's eyes are open and has infamati the screen;
d. - Faze 4: subject's eyes are opened having adaskalance

The study was conducted on a sample group of G2tas) aged 10 to 18
years,( Mean = 14.18, SD = 2.22). The recorded datigee compared with the
number of points accumulated in the national ragkiand the place occupied by
the athletes in the national rankings. The cal@iatethod used here was Pearson
correlation.

3. Results and Discussions

Results were divided into two classes:
a) depending on the number of points accumulatedemational rankings (Table
1,2,3,4).
b) depending on the place occupied in the naticarétings (Table 5).
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Table 1 - Correlation between number of points and resultisir
the balance platform samples (Tables 1 — 4)

Evaluation test: Balance indicators r = Pearsan . Sig
Sample 1 Ltfmm] -.33 p =.008
Vm[mm/s] -.34 p =.007

Sv[mm/s] -.34 p =.007

At the first sample the athlete doesn’t have thiermation on the screen, the
results showed a correlation between the numbegyoofts gained and the total

route of the track, average speed on track anddhare deviation of speed.
Table 2 Correlations - sample 2

Evaluation test: Balance indicators r = Pearsagn . Sig
Sample 2 Lt[mm] -.35 p =.005
vVm[mm/s] -.35 p =.005

Sv[mm/s] -.35 p = .005

At the second sample, the athlete still doesn'tehétve information, the
balance is recorded in terms of perceptual-motaan be observed the same facets

that stay at the base of the first sample.
Table 3 Correlations — sample 3

Evaluation test: Balance indicators r = Pearsgn . Sig
Sample 3 Ltfmm] -.35 p =.005
Vm[mm/s] -.34 p =.005

At the third sample, the athlete now has his eyeh@nd the screen stimulus,

it's observed a correlation between the level & thtal route and the average

speed on track.

Table 4 Correlations — Sample 4

Evaluation test: Balance indicators r = Pearsan . Sig
Sample 4 Ltfmm] -.25 p =.049
Vm[mm/s] -.25 p =.049

you can see the same results as the previous sample

Table 5 Correlations between fourth place in the natioretkings
and results from the equilibrium platform tests:4)

At the fourth trial, the athlete must then rebatatackeep this state for 15 seconds;

Evaluation test: Balance indicators r = Pearson . Sig
Sample 1 - Pin[%] -.27 p=.030
Sample 4 A [mm2] .28 p =.023

Sv[mm/s] .38 p =.002
Ltimm] .24 p =.058
vm[mm/s] .24 p =.058




Mosoi A. A., Gugu Gramatopol C., Botezatu Gyinnasium

There haven't been reported any correlations betilee national ranking and
third and fourth sample from the platform. Firs$tteesults indicate a correlation
between on percentage of points contained in lipselof confidence and national
ranking, and in the fourth test outcomes indicaigatations between maximum
contour area of the route, mean square deviati@peéd and position occupied in
the national rankings. We reported also the resiiltke total route of the track and
average speed on the track, because the recordesl gc= .058 is close to the
confidence interval p = .05. This shows a resend@amith the recorded score at
the number of level points. At a level of pointe@anulated in the national ranking
and results from the platform, we can highlight ti@otors at all of the four tests:
total length of the track and average speed. Infits¢ two samples it was
registered also the mean square deviation of agespged, sample with eyes open
and closed, with or without stimulus. The explioatimay be related on the
athlete’s perceptual-motor level. At the natioretking level, in sample two and
three there weren’t reported any correlations. dmgge 1, there was reported a
single correlation between the percentage of ponsisle the ellipses of trust and
national ranking spot. In the fourth sample thererevreported correlations
between maximum contour area indicators of theeromtean square deviation of
speed and position occupied in the national rarkiddean square deviation of
speed on track in the fourth sample, indicate ¢ellof adaptation of the athlete to
new situation. Being a task that required regainimggbalance, and then stabilizing
in a point of balance, transition from one phaseamother requires very good
agility. If the transition is sudden, there is @awcbe of error, from our point of view
in tennis, the transition must be smooth. The teia from the forth sample
indicate similarities between the important indocatof the place in the national
ranking and the indicators from the number of il tennis athlete who has the
highest number of points is also highest rankdatiemational rankings.

4. Conclusions

Our study results were done using the total nunabeathletes, realizing a
comparison between results acquired from the platfand their personal sports
results, without taking into consideration the eliéinces of genre or age. The first
conclusion of the study is that athletes havindnbotv level of total road route and
low level of average speed register a higher nundfepoints in the national
ranking. Athletes that register a high score inrtteximum contour area indicators
also occupy an important place in the national irapkin tennis athlete who has
the highest number of points is also highest rariketthe national rankings. The
method used to calculate the indicators was anctbge measure, results were
being processed in real time by the balance platfd@y statistically calculating,
using the Pearson correlation, there were reveatgdelations that put under
observation the relation between the platformscaidirs and the level of tennis
players. These correlations don’t have the powend&e the balance a predictor in
the tennis play. Our report is aimed at showingttbads that we discovered and
improving them in future research.
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Rezumat

Educarea aptitudinilor Tn procesul instructiv - edliv este o @sufd des intalni in
practica sporti&. Procesul edugii echilibrului Tn jocul de tenis poate avea vake de a
face diferepa dintre un sportiv de tog unul de nivel mediu. Studiul nostrsi propune
identificarea diferetelor dintre sportivi prin prisma rezultatelor spegt vis-a-vis de
evaluarea nivelului echilibrului statsc a posibilitatii de reechilibrare a acestora. 8iud-
a realizat pe un lot de 62 de sportivi, cu varstgrinse intre 1Qi 18 ani, (Media = 14.18;
SD = 2.22). Pentru #suiatori s-a folosit o platform de echilibru ce foloste feedback-ul
vizual Tn timp real. Aceastplatformi masoa# ehilibrul din perspectiva mai multor
indicatori. Masuratorile statistice au raportat, ré@ldntre locul ocupat in clasament dire
sportivi si nivelul acestora al echilibrului. O altelaie raportad este nurirul de puncte
cumulate in clasamest nivelul de echilibru al sportivului. In concluzisportivii care au
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un nivel ridicat de echilibru pot juca la un ni¥earte ridicat al tenisului sau jitorii care
au aptitudinea de a se adapta la 0 noua situatieqrrhilibrare pot juca tenis la un nivel
foarte bun.

1. Introducere

Procesul de antrenament in sportul de dnadtformama s-a materializat prin
obiectivarea aparatelor deisurare. Echilibrul repreziatuna din calitile pe care
trebuie sa le indeplineasan jucitor de tenis pentru a avea succesul dorit. Dupa
Elliot, echilibrul se descrie ca: “stabilitatea teti ce se refer la abilitatea
unei persoane de sa-mertine controlul dinamic al posturii in fune de
sarcinile fundonale de mjcare. Musculatura centéialincapsuleaz partea
lomba#, pelvia si asolduluisi opereaz sinergic in acest lartineticsi joaci un
rol important Tn producerea/reducereatdola fel casi furnizarea stabilitii pe
durata mycarilor functionale”. (Elliot, 2003, pg. 152). Nivelul echilibw in jocul
de tenis la juniori poate face diferensemnificative in jocul acestora. Gakle
realizate de are juniori in tenis se datoreapierderii echilibrului la impactul
mingiei cu racheta (Hassan,f.a). Scopul principateinis este sa ajungi la minge
pentru a o lovi. Diferega dintre sportivi este cine geste mai putin. Rosey, & al
(2007, pp, 666) a analizat nivelul echilibruluidapii in relaie cu spdul temporal
in fungie de otintd. Rezultatele au aat ¢ sportivii care ajung ntr-un punct de
echilibru stabil (pe ambele picioare) Tnainte ded mingea au inregistrat mai
putine graeli. Severac-Cauquil, (1998) precizéaza un echilibru foarte bun se
datoreaz poztiei soldului, acesta fiind factorul care influgaz miscarea in
partea superioara trupului. Pentru tenismeni acest detaliu essetéoimportant
deoarece mingea se lgte de cele mai multe ori in partea supeticartrupului.
Malliou & al. (2010,pp.389) au realizat un studairivel de juniori despre cum
influenteaz oboseala echilibrul Tn jocul de tenis. Rezultataleadtat & sportivii
la nivel de juniori sunt conditiomiade timp la nivel de echilibru.

2. Material si metode

“Prin prelucrarea datelor achiiminate in timp real pe parcursul exgibor si
furnizarea instantanee a infortilar necesare controluluyii reorganisrii continue
a micarii (Hillerin, 1983), sportivul are posibilitatea sirmareasé@ pe monitor,
moment de moment, evaia sa, ceea ce asigucondtii de reglare de la o exega
la altasi chiar in cadrul acelegaexecdii”. PlecaAnd de la aceste obseiyane-am
propus sa realiim o evaluare obiectiiva echilibrului prin masdtori in timp real.
In studiul nostru am folosit Platforma de Echilitalil.N.C.S (Institul Néonal de
Cercetare pentru Sport. Echipamentul permite stuedhilibrului in timp real
efectuand calcule asupra datelor. Aceste date ealtulate sub forma unor
indicatori care vor fi desgfiiin continuare:

= A[mm2] este aria conturului maxim al traseului.

= Pin[%] este procentul de puncte cuprinse in eligsancredere C90 (de
regukb si implicit, 90%).

=  Sa[mm] — abaterea mediétmatica pe axa maxim
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=  Sb[mm] — abaterea mediétpatici pe axa minir.

= Ung[grd] — unghiul de inclinare stanga/dreaptapselor.
= Ltfmm] — drumul total a traseului.

=  Vm[mm/s] — viteza medie pe traseu.

=  Sv[mm/s] — abatereaipatici medie a vitezei.

Proba este formadin patru faze, fiecare durand 20 de secunde.

- Faza 1: subiectul este cu ochii desghiar nu are infornmtée pe ecran;

- Faza 2: subiectul este cu ochii inghi

- Faza 3: subiectul este cu ochii desic§iiare informaie pe ecran;

- Faza 4: subiectul este cu ochii descldavand o sarcih de indeplinit.
(http://www.donnamaria.ro/suport/Aplic/Echilibru/Maal_PE_ro.pdf)

Studiul s-a realizat pe un lot lot de 62 de spprtiy varste cuprinse intre 3018
ani, (Media = 14.18; SD = 2.22). Datele inregistrati fost comparate cu numarul de
puncte cumulate in clasamentul national si loculpat de catre sportivi in clasamentul
national. Metoda de calcul folosita a fost coral&earson.

S ™o

3. Resultate si Discutii

Rezultatele au fost impartite in doua clase:
a) in funcie de nundrul de puncte cumulate in clasamentutiovaal. (Tabelele
1,2.3.4)
b) in funcgie de locul ocupat in clasamentutinaal.(Tabel 5).

Tabel 1 Corelaii intre numarul de punctgd rezultatele la platforrma de
echilibru pe probe: (Tabele: 1 - 4)

Proba de evaluare: Indicatori ai echilibrului Pearson Sig.
Proba 1 Ltfmm] -.33 p =.008
Vm[mm/s] -.34 p =.007
Sv[mm/s] -.34 p =.007

La prima proba, sportivul nu are infortreape ecran rezultatele au evidah
corelatii intre nurairul de puncte cumulatg drumul total al traseului, viteza medie
pe traseu , abaterea patratica a vitezei.

Tabel 2 Corelaii — proba 2

Proba de evaluare;: Indicatori ai echilibrului r ealPson Sig.
Proba 2 Lt[mm] -.35 p =.005
Vm[mm/s] -.35 p =.005
Svimm/s] -.35 p =.005

La a doua proba, sportivul nu are infotreaechilibrul se Tnregistreazorin
prisma proprioceptorilor, se obséraceesi indicatiori care stau la baza rgier
din prima proA.
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Tabel 3 Corelaii — proba 3

Faza de evaluare Indicatori ai echilibrului r akmn Sig.
Proba 3 Lt[mm] -.35 p =.005
Vm[mm/s] -.34 p =.005

La cea de a treia proba, in care sportivul aré delschiski cu stimul pe ecran, se
observa coretadoar la nivelul drumului total si viteza medie aseu.

Table 4 Corel&ii - proba 4

Faza de evaluare Indicatori ai echilibrului r alRmn Sig.
Proba 4 Ltfmm] -.25 p =.049
Vm[mm/s] -.25 p =.049

La cea de a patra proba, in care sportivul trebaise reechilibreze apoi sa
tina aceagt stare timp de 15 secunde, se obsaweleasi rezultate ca la proba

anterioara. Intervalul de incredere este la lintitagelaiile fiind foarte mici.

Tabel 5 Corealatii intre locul ocupat in clasamnetul natel si rezultatele la
platforama de echilibru pe probe: (1-4)

Proba de evaluare: Indicatori ai echilibrulu Pearson Sig.
Proba 1 - Pin[%] -.27 p =.030
Proba 4 A [mm2] .28 p =.023

Sv[mm/s] .38 p =.002
Ltimm] .24 p =.058
Vm[mm/s] 24 p =.058

Nu s-au raportat coreglaintre locul naional ocupasi probele trei si patru de
la platforni. La prima prob rezultatele indi& o corelaie intre procentul de puncte
cuprinse in elipsa de incredege locul ngional, iar in cea de a patra p#ob
rezulatele indica coreliaintre aria conturului maxim al traseului, abatetratica
medie a vitezegi locul ocupat in clasamentul th@nal. Ne-am permis sa rapamt
si rezultatele drumului total al traseulgi al vitezei medii pe traseu, pentrd c
scorul Tnregsitrat, p = .058 este apropiat de viadel de incredere p = .05, rezultat
care ne ardato asemanare rezultatul inregistrat la nivel de anude puncte. La
nivel de puncte cumulate in clasamentuioral si rezultatele de pe platforma se
evidentiaz la toate cele 4 probe descrise doi indicatoripdrutotal al traseulugi
viteza medie pe traseu. In primele dquobe s-a identificai abaterea firatica a
mediei vitezei, la proba cu ochi desgHiira stimul si cu ochi inchgi. Explicaia
poate fi pus pe seama controlului sportivului la nivel propegptor. In proba 1, s-a
raportat o singura corela intre procentul de puncte cuprinse in elipsindeedere
si locul naional. In proba a patra s-au inregistrat caiiela indicatorii ariei
conturului maxim al traseului, abateredrptica mediei a vitezeai locul ocupat in
clasamentul national. Scorul abaterii patratice edigi vitezei pe traseu, indica
nivelul de adaptare al sportivului la 0 noua gieian proba a patra. Fiind o proba
in care se cere reechilibrare, ca mai apoi, statah intr-un punct de echilibru,
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trecerea de la o faza la alta cere o abilitatetdolmna. Daca trecerea este brusca,
exista posibilitatea de eroare, din punctual nosteuvedere la nivel de tenis,
trecerea de la o faza la alta sa fie una contitltamele date din proba a patra
indica aseminari intre indicatorii importati de la locul ngonal si indicatorii de la
numarul de puncte.

4. Concluzii

Rezultatele studiului nostru au fost realizate idngie de nurarul total de
sportivi, realizand o compara intre rezultatele de pe platfaigi rezultatele acestora
sportive, fira a aduce in distie diferenele de gen sau vaistO prima concluzie al
studiului o reprezinta, obserien ci sportivii care au un scor al drumului total al
traseului la un nivel seut si viteza medie este la un nivelagat inregistreaza un
numar mai mare de puncte in clasamentul natiomaahivel de loc national, in probele
doi si trei nu s-au raportat corglaSportivii care inregistreazun scor mare la
indicatorul ariei conturului maxim ocapin loc important in clasamentultioaal. in
tenis sportivul care are cel mai mare durde puncte este cel mai bine clasat in
clasamentul nationai interngional. Metoda de calcul realizata a indicatorildiost
una obiectiva, rezultale fiind prelucrate in tingalrde étre platforma de echilibru.
Prin calculul statistic al corelatiei Pearson seaideniat corelai, care pun sub
observatie relatii intre indicatorii platformginivelul sportivilor in tenis. Aceste reiia
nu au puterea de explicatie a echilibrului ca @tediin jocul de tenis prin introducerea
acestuia ca factor in sefiecsau cgtigarea turneelor. Raportarea noasire ca scop
tendirtele pe care noi le-anmigjt si valorificarea acestora in cerdetiitoare.
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