No. 2, Vol. XVI1/2015
GYMNASIUM

Scientific Journal of Education, Sports, and Health

A COMPARATATIVE STUDY ON THE PHYSICAL FITNESS LEVEL IN
PUBERTAL PUPILS FROM URBAN AREAS DURING PUBERTAL STAGE

Scurt Madalinal”
Neamtu Mircea?

Scurt, Corneliu®
L2.8"Transilvania” University of Brasov, Universitdtii Street, no.1, 500068,Romania

Keywords: balance, cardio-respiratory endurance, puberty, fitness, Eurofit tests.
Abstract

This research aims to investigate the evolution of the fitness level in pubertal pupils from
urban areas. The measurements addressed the middle school pupils from General School
30, Brasov, and were carried out by applying the Eurofit battery of tests to both genders.
A comparative analysis of the avereges has revealed a general deterioration of fitness in
final year middle school, illustrated by either a decrease in level, or by negligible
increases. The applied tests showed that the general body values, indicate irrelevant
evolutions. Similarly, irellevant increases or either decreases were recorded for measuring
the palm flexor strength, performing the 10x5m shuttle run, as well as determining the
cardiorespiratory endurance test by applying the 24x20m shuttle run. Following physical
abilities scored increased values: standing long jump in final grade middle school pupils,
girls and boys, upper body reaction time in boys. Improving upgrading fitness requires
the development and application of appropriate physical training programmes, within the
context of the formal and the informal activities.

1. Introduction

Puberty is an important stage in body growth and development entailing
deep going biological as well as psycho-social changes. In terms of body
motricity, a major aspect consists in developing basic motrical qualities as well
as enhancing specific motrical skills.

During puberty, the development of body and nervous system properties,
enhance the posibility of motrical skills quality improvement, especially in
terms of speed indicators. Speed indicators are higher in 12 year old girls, in
contrast with boys of the same age.

However, as the boys reach ages between 14 and 15 years, they will
gradually beat the girls’ performance due to their baggage of acquired strength
and motrical skills development (Balint, 2003).
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Between 8 and 11 years of age, development of speed skills should be
achieved based on response time and latency improvement (Markosjan &
Wasjutina, cited in Weinek, 1997).

Between 8 and 11 years of age, the stress is laid on acceleration
development and enhancement of coordination capacity (Holman & Hitger, 1980,
cited in Weinek, 1997). A significant increase in limb speed of execution during
puberty was observed along with improved motrical responses to acoustic and
movement stimuli (Rata, 2006).

Dexterity improves in association with velocity, therefore puberty is also
known as the ,age of dexterity”. Between 12 and 13 years of age,
training/developing dexterity is achieved concomitantly with the acquirement of
spatial orientation capacity, which almost equates that of adults.

The cardio-pulmonary endurance capacity is poor because of low specific
functionality, therefore systematic actions using adequate and appropriately
distributed measures must be taken at this age (Balint, 2003; Céarstea, 1999;
Demeter, 1979, 1981).

Training/developing strength and velocity-mode strength starts around age
11 and relates with the beginning of body testosterone production. At ages
between 11 and 14, the young can withstand strength and speed as well as
velocity-mode strength stresses more easily than endurance stresses while the
methods and means intended for harmonious body muscle development are based
on the concept of general strength training (Rata, 2006; Scarlat, 2011).

Compared with the other motrical qualities, mobility is less developed as
regards girls between 12 and 13, and boys betweenl13 and 14 ani since muscle
elasticity fails to adapt immediately after growth spurts (Demeter, 1981,
Dragomir & Scarlat, 2004).

Among the basic motrical skills, running is the most frequently used,
sometimes erroneously, due to insufficient strength development level: running on
heels, insufficient flight phase, sideways torso swing. This age group requires
workouts for lower limb spring, and for correct appropriation of jumping
techniques. As regards the throws, we emphasize the predilection for toss throws
in boys, and push throws in girls (Balint, 2003; Carstea, 1999).

2. Material and methods

This study is based on the assumption that establishing the fitness level in
pubertal youths can be a way to reduce its deterioration through applying
training programmes with adequate contents. The study was conducted between
15th May and 15th June 2014 at the General School 30 from Brasov. It
consisted in measuring the level of the level fitness applying the ,,Eurofit” test
battery (Eurofit, 1983) on a sample of 173 middle school pupils, of which 83
girls and 90 boys, from 5™ to 8" grade.

The level of motrical skills was determined after performing the ,,Eurofit”
battery of tests considering the following:

- General balance, applying the Flamingo balance test (number of balance
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losses);

- Executing speed of the upper limbs applying the Plate tapping test
(seconds/25 cycles);

- Torso forward flexibility using the Sit and reach test (cm);

- Explosive force of the lower limbs using the Standing broad jump test(cm);

- Static strength, using handgrip dynamometers (kg/f);

- Strength and endurance of the torso using the Situp test (number of
executions/30 s.);

- Strength and endurance of arms and shoulders, using the Bent arm hang test (s);

- Running speed, using the Shuttle run test 10 x 5m(s);

- Cardio-respiratory endurance, using the Shuttle run test 24 x 20m(s).

The Eurofit battery of tests:

- are not regarded as exercises and were not practiced in advance in physical
education classes;

- are an educational means intended for measuring the student’s progress as he
gradually develops his attributes;

- must be performed in accordance with the sequence recommended in the
user’s guide,

- must be performed maintaining identical conditions for each schoolchild in
order to produce comparable results.

3. Results and discussions

A comparative analysis of the avereges after applying the Eurofit battery
of tests on a sample including 173 middle school pupils, 83 girls and 90 boys,
from General School 30, Brasov (Fig. 1 — 9) showed that:

- for the Flamingo balance test (Fig. 1) used to determine the general level
of balance, a large number of lost balance cases was recorded in boys, 12.00, in
the 5th grade, and 12.78, in the 8th grade. This situation does not improve over
the growth and development period of the puberty phase.
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Figure 1. Comparative analysis of result dynamics for the
“Flamingo balance test
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As regards the girls, the number of lost balance cases decreases from 13.87
in the 6th grade to la 10.88 in the 7th and again an increase, to 13.62, in the 8th
grade.

To measure the executing speed of the upper limbs, the Plate tapping test was
used. As regards the boys, the results showed an tendency of improvement, from
18.55s in the 5th grade, to 10.59s, in the 8th grade, while for the case of girls, the
significant increase measured in the 5th grade, was discontinued in the 6th, a situation
which represents a stagnation of fitness development in this ability. (Fig. 2).

20 7
18

16 7 1411 15.21
214 -\-/ 1411
= 12.88
12 N 12.70 \
. 1187 . 10.59
Sth apade 6t grade Tt arade 8t zrade

grade
| -—=girls —=boys |

10

Figure 2. Comparative analysis of result dynamics for the
“Plate tapping test”

The flexibility of the anterior torso measured by performing the Sit and
reach test shows increased values in girls, from the 5th to the 8th grade,
followed by constant values, while for the case of boys this ability shows a
tendency of deterioration with some negligible positive changes (Fig. 3).
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Figure 3. Comparative analysis of result dynamics for the
“Sit and reach test”
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Figure 4. Comparative analysis of result dynamics for the
*““Standing broad jump test”

The explosive force of the lower limbs was evaluated by using the
Standing broad jump test, showing significant increases in both boys, from
144.35 cm in the 5th grade to 191 cm in the 8th grade, as well as in girls,

although the values measured for the 6th grade showed a decreasing tendency,
however insignificant (Fig. 4).
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Figure 5. Comparative analysis of result dynamics for the
“Handgrip strength test”

The handgrip strength test values show only a slow year-to-year
evolution, except for the case of 7th grade boys, which show some progress
compared to the previous study year from 21.73 kgf, to 33.84 kgf (Fig. 5).

The results obtained after applying the Situp test (Fig. 6) used to measure
the torso strength and endurance shows significant increases in girls from 5th to
6th grade as well as in boys, followed by constant stagnations and deteriorations
of this ability.
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Figure 6. Comparative analysis of result dynamics for the ““Situp test”

Arms and shoulders strength were evaluated using the Bent arms hanging
test (Fig. 7). The obtained data indicate only negligible changes from study
year-to-study year in both girls as well as in boys, with a large number of girls
who failed the test.
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Figure 7. Comparative analysis of result dynamics for the
“Bent arms hanging test”

The running speed which is evaluated by applying the Shuttle run test
10X5m, showed low values for the considered level of growth and development.
The study year-to-study year changes are negligible except for the increase
measured in 6th grade girls (Fig. 8).
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Figure 8. Comparative analysis of result dynamics for the
“Shuttle run test 10 x 5m”

The cardiovascular endurance that was evaluated by applying the Shuttle
run test 24 x 20m, showed a decreased of the fitness at this level, especially in
girls, which show a constantly negative level, especially in the 6th and 7th
grade, with low values. As regards the boys the values increased up to the 7th
grade after which they show a decreasing tendency (Fig. 9).
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Figure 9. Comparative analysis of result dynamics for the
*““Shuttle run test 24 x 20m

4. Conclusions

1. The Eurofit battery of tests is a simple and effective test sistem for
assessing the fitness, available for specialty teachers.

2. The evaluated motrical skills, the general body balance (Fig. 1), the
segmental static strength of the limbs (Fig. 5), as well the cardiovascular
endurance (Fig. 9) are components of the physical fitness for which the adequate
contents used were insufficient.
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3. The torso forward flexibility is considerably higher in girls in contrast
with boys, with a maximum value of 15.95 cm, in girls, versus 7.43 cm, in the
case of 8th grade boys (Fig. 3), in accordance with their growth and
development phase.

4. The relatively large percentage of pupils who failed to perform one or
several tests, especially as regards the girls, among which we mention the
cardiovascular endurance tests (15 girls and 6 boys) and the bent arm hanging
test (12 girls and 6 boys).

Recommendations — Promoting the introduction of the Eurofit battery of
tests as a way for assessing the fitness level and for measuring the pupils
progress as its motrical capacity develops over time, by all the teachers. In order
to optimise the fitness in pubertal youths, adequate contents will be applied to
improve the level of the lower indicators. These tests are not exercises therefore
they need not be trained or learned in order to attain the goal of the applied tests.
It is recommendable to perform the fitness test at both the beginning and the end
of the study year in order emphasize the performance progresses of the pupils, to
enable a comparison with the previous data as well as to sustain the parents’
motivation to encourage the pupils fitness optimization (U.E. (1987).
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Rezumat

Scopul cercetérii il constituie nivelul conditiei fizice elevilor de varstd pubertard, din
mediul urban. Determinarea nivelului fitness-ului a fost realizatd la elevii din ciclul
gimnazial, de la Scoala Generala 30 din Brasov, prin parcurgerea bateriei de teste
Eurofit. Analiza comparativa a valorilor medii obtinute reliefeaza diminuarea nivelului
conditiei fizice elevilor din anii terminali ai ciclului gimnazial, fie prin scaderea
nivelului acesteia, fie prin cresteri nesemnificative. Din numarul de teste aplicate,
rezultd ca valorile echilibrului general al corpului, prezintd evolutii nesemnificative.
Cresteri nesemnificative sau scaderi ale valorilor au fost inregistrate la nivelul fortei
flexorilor palmari, la parcurgerea navetei pe 10X5m, precum si la testul pentru
determinarea nivelului rezistentei cardio-respiratorii. Valori ascendente prezinta saritura
in lungime de pe loc, atat la fete, cat si la baieti, si viteza de repetitie a membrului
Superior, la baieti. Pentru optimizarea conditiei fizice, este necesard conceperea si
aplicarea unor programe fizice adecvate, in cadrul activitatilor formale si non-formale.

1. Introducere

Pubertatea, perioada importanta a cresterii si dezvoltarii organismului, se
caracterizeaza prin schimbari profunde din punct de vedere bio-psiho-social.
Din punct de vedere motric, se pune accentul pe dezvoltarea calitatilor motrice
de baza, precum si pe consolidarea deprinderilor motrice specifice.

La nivelul vérstei pubertare, dezvoltarea organismului si a proprietatilor
sistemului nervos, cresc posibilitatea de dezvoltare a calitatilor motrice, mai ales
a vitezei. Indicii de viteza sunt mai ridicati la fetele de 12 ani, comparativ cu
baietii de aceeasi varsta, urmand ca progresiv, pana la 14-15 ani, corelat cu
calitatea bagajului motric acumulat si cu nivelul de dezvoltare al fortei, baietii sa
depaseasca fetele (Balint, 2003).

Intre 8 si 11 ani, dezvoltarea vitezei este indicat sa se realizeze pe seama
imbunatatirii vitezei de reactie si a perioadei de latentd (Markosjan & Wasjutina,
citati de Weinek, 1997). Intre 8 si 14 ani, se pune accent pe dezvoltarea vitezei
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de accelerare si Tmbunatatirea capacitatii de coordonare (Holman & Hitger,
1980, citati de Weinek, 1997).

La nivelul pubertatii se inregistreaza o crestere semnificativa a vitezei de
executie la nivelul membrelor, precum si a capacitdtii de reactie motrica, la
stimulii auditivi si motrici (Rata, 20006).

Indemanarea progreseazi concomitent cu viteza, pubertatea fiind denumita
si ,,vdrsta indemanarii’. Educarea indemanarii se face simultan cu simtul
orientarii in spatiu, la 12-13 ani fiind apropiat de cel al adultului.

Capacitatea de rezistentd cardio-pulmonara este scazuta din cauza
functionalitatii specifice scdzute, actionarea sistematica cu mijloace adecvate si
bine dozate se impune la aceastd varsta (Balint, 2003; Céarstea, 1999; Demeter,
1979, 1981).

Dezvoltarea fortei si a fortei in regim de viteza incepe 1n jurul varstei de
11 ani, odatd cu Inceperea producerii de testosteron de catre organism. La varsta
de 11-14 ani, tinerii suporta solicitarile cu caracter de viteza si de forta, precum
si de fortd in regim de vitezd, mai usor decat cele de rezistentd, metodele si
mijloacele utilizate urmarind dezvoltarea armonioasd a musculaturii Intregului
corp, realizate pe baza pregatirii fortei generale (Rata, 2006; Scarlat, 2011).

Comparativ cu celelalte calititi motrice, mobilitatea este cea mai slab
dezvoltatd, la 12-13 ani, la fete si la 13-14 ani la baieti, deoarece elasticitatea
musculard nu se adapteaza imediat la puseele de crestere (Demeter, 1981,
Dragomir & Scarlat 2004).

Dintre deprinderile motrice de baza, alergarea este mai des utilizata,
uneori cu greseli, datoritd nivelului de dezvoltare mai scazut al fortei: alergarea
pe calcaie, faza de zbor insuficientd, oscilatii laterale ale trunchiului. Se impune
la aceastd varstd lucrul pentru detenta membrelor inferioare, pentru facilitarea
insusirii corecte a sariturilor, iar dintre aruncari, remarcam predilectia pentru
aruncarile de tip azvarlire, la baieti si aruncarile de tip Tmpingere, la fete (Balint,
2003; Carstea, 1999).

2. Material si metode

Cercetarea a plecat de la ipoteza ca prin determinarea nivelului conditiei
fizice, la nivelul elevilor de varsta pubertard, putem influenta ameliorarea
reducerii acesteia prin programe de pregatire cu continuturi adecvate.

Cercetarea s-a efectuat in perioada 15 mai — 15 iunie 2014, la Scoala
Generald 30, din Brasov si a constat in mdsurarea nivelului conditiei fizice, prin
intermediul bateriei de teste ,,Eurofit” (Eurofit, 1983), pe un esantion de 173 de
elevi, 83 de fete si 90 de baieti, din clasele V — VIII.

Nivelul aptitudinilor motrice a fost determinat prin parcurgerea testelor
bateriei ,,Eurofit” care au determinat:

- echilibrul general, prin intermediul testului de echilibru Flamingo
(numar dezechilibrari);

- viteza de executie a membrelor superioare, prin intermediul testului
Atinge placile (secunde/25 cicluri);
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- flexibilitatea trunchiului in plan anterior, prin intermediul testului
indoirea trunchiului din pozitia asezat (cm);

- forta exploziva a membrelor inferioare, prin testul saritura in lungime de
pe loc (cm);

- forta statica, prin intermediului dinamometriei flexorilor palmari (kg/f);

- forta si rezistenta trunchiului, prin intermediul testului ridicari ale
trunchiului din pozitia culcat dorsal (numar de executii/30 sec.);

- forta si rezistenta la nivelul bratelor si umerilor, prin testul mentinut in
atdrnat cu bratele indoite (sec.),

- viteza de deplasare, prin cursa Naveta 10X5m(sec);

- rezistenta cardio-respiratorie, prin cursa Naveta 24X 20m(sec).

Testele componente ale bateriei Eurofit:

- nu au reprezentat exercitii $si nu au fost exersate anterior, in lectia de
educatie fizica si sport;

- reprezintd un mijloc educational conceput pentru masurarea progresului
elevului pe masura dezvoltarii atributelor sale;

- sa fie efectuate 1n ordina recomandata de ghidul de utilizare,

- sa fie efectuate 1n aceleasi conditii, pentru fiecare elev, rezultatele
testarilor putand fi comparate.

3. Rezultate si discutii

Din analiza comparativa a valorilor medii obtinute in urma aplicarii
bateriei de teste Eurofit, pe un esantion de 173 de elevi, 83 de fete si 90 de
baieti, din ciclul gimnazial, de la Scoala Generala Numarul 30, din Brasov (Fig.
1-9) rezulta ca:

- la proba de echilibru Flamingo (Fig. 1), pentru determinarea nivelului
echilibrului general, la grupa baietilor se inregistreaza un numar mare de
dezechilibrari, 12.00, in clasa a V-a si 12.78, in clasa a VIll-a, nivel care nu se
amelioreaza pe parcursul perioadei de crestere si dezvoltare in etapa pubertara.
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Figura 1. Analiza comparativa a dinamicii rezultatelor la proba
,.Echilibrul FLAMINGO”
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Evolutia, la nivelul fetelor, este cu o scadere a numarului de dezechilibrari,
de la 13.87 in clasa a VI-a, la 10.88 in clasa a Vll-a si cu o crestere, la 13.62, in
clasaa Vlll-a.

Pentru determinarea vetezei de executie a membrelor seperioare, a fost
utilizat testul Atinge pldcile, rezultatele indicadnd o tendinta crescatoare la nivelul
baietilor de la 18.55 sec., in clasa a V-3, la 10.59 sec., in clasa a VIll-a, in timp
ce la nivelul fetelor, cresterea semnificativa din clasa a V-a, la clasa a VI-a nu se
continua, putandu-se remarca o stagnare a dezvoltarii motrice la aceasta abilitate

(Fig. 2).
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Figura 2. Analiza comparativd a dinamicii rezultatelor la proba
,»Atinge cercurile”
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Figura 3. Analiza comparativd a dinamicii rezultatelor la proba
,,Intinde mainile”

Tntinde mainile, indica crestei ale valorilor la nivelul fetelor, de la clasa a V-a la
clasa a Vlll-a, urmate de valori constante, in timp ce la nivelul baietilor putem
vorbi de o degradare a nivelului acestei abilitdti, cu modificari pozitive
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nesemnificative (Fig. 3).

Forta explozivd a membrelor inferioare a fost testatd prin intermediul
sariturii in lungime de pe loc, cresteri semnificative fiind inregistrate atat la
nivelul baietilor, de la 144.35 cm., in clasa a V-a, la 191 cm., in clasa a VllI-a,
cat si la nivelul fetelor, cu toate ca la nivelul clasei a VI-a valorile sunt in
scadere, dar nu semnificativa (Fig. 4).
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Figura 4. Analiza comparativa a dinamicii rezultatelor la proba
,,Saritura in lungime de pe loC”

Forta flexorilor palmari au valori evolutive scazute, de la un an de studiu
la altul, cu exceptia bdietilor din clasa a VII-a, care au o ratd a progresului din
anul anterior de la 21.73 kg/f, la 33.84 kg/f (Fig. 5).
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Figura 5. Analiza comparativa a dinamicii rezultatelor la proba
,,Forta de strangere a mdinii”

Rezultatele Tnregistrate la testul Ridicari de trunchi din culcat dorsal (Fig.
6) pentru determinarea fortei si rezistentei trunchiului, indica cresteri
semnificative de le clasa a V-a la clasa a VI-a, atit la nivelul fetelor, cat si la
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nivelul baietilor, n continuare fiind constatate stagnari si degradari ale nivelului
acestei abilitati.
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Figura 6. Analiza comparativd a dinamicii rezultatelor la proba
., Ridicari de trunchi din culcat dorsal™

Prin intermediul probei Mentinut in atdrnat cu bratele indoite, au fost
testate forta bratelor si umerilor (Fig. 7), datele inregistrate indicand evolutii
nesemnificative de la un an de studiu la altul, atit la nivelul fetelor, cat si al
baietilor, numarul fetelor care nu au reusit mentinerea in atarnat fiind mare.
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Figura 7. Analiza comparativd a dinamicii rezultatelor la proba
., Mentinut in atarnat cu bratele indoite”

Viteza de deplasare, testatd prin intermediul navetei 10X5m, a inregistrat
valori mici pentru acest nivel al cresterii si dezvoltarii, evolutiile valorilor de la
un an de studiu la altul fiind nesemnificative, cu exceptia cresterii la nivelul
fetelor din clasa a Vll-a (Fig. 8).
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Figura 8. Analiza comparativa a dinamicii rezultatelor
la proba ,,Naveta 10x5m”
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Figura 9. Analiza comparativa a dinamicii rezultatelor
la proba ,,Naveta 24x20m™

Rezistenta cardiovasculara, testatad prin intermediul cursei naveta 24X20m,
a evidentiat degradarea motricitatii la acest nivel, mai ales in cazul fetelor, care
prezinta un platou constant negativ, cu precadere in clasele a VII-a si a VIII-a,
valorile fiind scizute. In cazul baietilor valorile sunt in crestere pana in clasa a
VIl-a, dupa care nivelul valoric se degradeaza (Fig. 9).

4. Concluzii

1. Bateria de teste Eurofit reprezintd un sistem de probe simplu si eficient,
pentru evaluarea conditiei fizice, aflat la indeméana cadrelor didactice de
specialitate.

2. Aptitudinile motrice evaluate, echilibrul general al corpului (Fig. 1),
forta statica segmentara la nivelul membrelor (grafic 5), precum si si rezistenta
cardiovasculara (Fig. 9) sunt componete ale conditiei fizice asupra carora nu au
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fost utilizate continuturi adecvate si suficiente.

mare la fete, fatd de bdieti, cu un maxim de 15.95 cm, in cazul fetelor,
comparativ cu 7.43 cm, in cazul baietilor, de clasa a VIII-a (grafic 3), in
concordantd cu etapa de crestere si dezoltare in care se afld acestia.

4. Procentul relativ mare al elevilor care nu au reusit parcurgerea unuia
sau mai multor teste, In special la nivelul fetelor, printre care mentionam testele
de rezistenta cardiovasculara (15 fete si 6 bdieti) si mentinut 1n atarnat la bard
fixa cu bratele indoite (12 fete si 6 baieti).

Recomandari

Promovarea introducerii bateriei de teste Eurofit, ca modalitate de
evaluare a nivelului conditiei fizice, pentru masurarea progresului copilului pe
masura dezvoltarii capacitatii motrice (U.E. (1987), de catre toate cadrele
didactice.

Pentru optimizarea conditiei fizice a populatiei scolare de varsta pubertara,
cadrele didactice sd aplice continuturi adecvate pentru imbunatatirea nivelului
indicatorilor mai mici.

Testele nu sunt exercitii si nu vor fi exersate sau invatate, pentru ca
testarea sa 1si atingd scopul. Testarea nivelului conditiei fizice este recomandat
sa fie realizat la Inceputul si finele anului scolar, pentru evidentierea progresului
elevilor, comparatia cu datele anterioare precum si motivatia parintilor de a
incuraja optimizarea conditiei fizice a copilului (U.E. (1987).
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