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Abstract

The physical activities corresponding to the practical disciplines — taught throughout the 3
years of study for the bachelor’s degree university cycle within the Faculty of Physical
Education and Sports of Galati — consist of various elements of the general and specific
motric capacity, in order to cope with the respective physical demands. The study
performed by the students of the Ist year is aimed at identifying the evolution of this
complementary motric amplitude, as a result of the direct influence exercised by the 6
practical disciplines subject to study. The outcomes achieved — analysed and interpreted
differently gender wise — identify the limited and sometimes insignificant progress of the
main tests used in evaluating the flexibility of the lower body muscles, thus proving that
there is not any representative building-up throughout the study performed, but only a
linearity of the already existing level.

1. Introduction

The importance of flexibility in the display of human motricity is often
treated superficially, the emphasis during training being on the conditioned motric
skills (speed, force and resistance), which are considered to be the core of the
physical condition. However, this skill is included among the elements of the
general fitness, along with force, muscle and cardiovascular resistance, body
composition. (Bota, 2009; Mocanu, 2016). The wrong methodical approach of the
flexibility’s development in physical activities might represent the cause of some
obvious problems and disadvantages, as far as the movement execution is
concerned: limited amplitude, low expressivity, the increased risk of accidents,
rigidity and additional energy consumption. Neglecting this skill at young ages and
the lack of later pursuits aiming at its improvement will lead to the appearance of
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the articular stiffness, the inefficient exploitation of accumulations in terms of the
other motric skills, the faulty execution technique etc. The primary and even
excessive use of certain articulation and periarticular muscle groups to the
detriment of others, the execution of movements only on certain unilateral plans
and directions/strains, physical inactivity, slow muscle coordination, the existence
of muscle and ligamentary sequelae, extremely long breaks between the units of
physical effort, ignoring the exercises of muscle wrick and articular mobilization,
the high level of stress and physical fatigue are situations that might influence the
values of the amplitude of movements in a negative way. Reaching the optimal
values of flexibility is translated into execution by superior parameters for the
motric skills and the fluency of movements (Shenghe, 2001).

Consisting of the elements of the coordinative capacity, being dependent of
the relation and the synchronization agonists/antagonists, especially by the ability
of relaxing the antagonists, flexibility is approached as a complementary skill as
well, having a direct influence on the coordinative and conditional capacities.
(Stan, 2009). The factors influencing the occurrence of flexibility may vary: the
length of the segments and the height, the number of clearness levels for the
articulations involved, gender, age, the time slot when it is measured, the muscular
and the external temperature etc. (Bompa, 2001; Rata, 2006).

The motivation of having chosen this theme for research is linked to the
possibility of checking the influence of the practical subjects of the university
curriculum of the 1% year of the bachelor’s degree on the flexibility indices specific
to the lower body muscles.

2. Material and methods

The aim of the research is identifying the favourable influences on the
flexibility of the lower body muscles — identified as a result of performing the
constative experiment — for the students of the 1% year of the Faculty of Physical
Education and Sports, who have been included in the study.

The hypotheses of the research are as follows:

HO (The null hypothesis): there is no significant difference between the initial
and the final results of the tests evaluating flexibility, as far as the groups of
students under analysis are concerned.

H1. (The working hypothesis): there is a significant difference between the
initial and the final results of the tests evaluating flexibility, as a result of
performing the constative experiment.

The study was performed throughout the university year 2017/2018; the
students — who were tested at the beginning of the 1% semester and at the end of the
2"d semester — have constantly attended the practical activities of the 6 subjects of
study of the 1% year curriculum for the bachelor’s degree, according to fig. 1
(Alexe, 2007; Balint, 2007; Badau, 2016; Badau, 2011; Dobrescu, 2006; Enoiu,
2007; Nanu, 2003). Each subject of study includes an allocated number of 28 hours
per semester, thus resulting a total number of 168 hours of practical activities. Only
the data of the students who were not absent from the already mentioned activities
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(27 female students and 46 male students) have not been processed.
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Figure 1. The structure of the curriculum for the 1% year of the bachelor’s degree,
concerning the practical activities

The contents of the practical subjects of study in point provide favourable
circumstances for the development of flexibility, by the exercises of dynamic
stretching, executed during the introductory part of the lessons, by the elements of
static stretching, included at the end of the activities, but also by
assimilating/consolidating the planned technical procedures and their combinations
in the fundamental part of the lessons; thus, conditions of influencing the joint
mobility and the muscle elasticity were created. The testing of the subjects and the
processing of the data were done within the Centre of Research for Human
Performance from the F.P.E.S. premises (The Faculty of Physical Education and
Sports) of Galati. The study also registered the performance related to the value of
the flexibility indices for the upper body muscles. For space reasons, they will be
presented in other research papers.

The methods of research used are the following: the analysis of the specialty
literature, the observation, the experiment, the method of measurements and
testing, the Statistic-Mathematical method, methods of graphical and table
representation (Ababei, 2006; Cristian, 2011; Murariu, 2018; Murariu & Munteanu,
2018). The statistic calculation and the graph editing were performed by using the
S.P.S.S. programme. According to the table 1, the Shapiro-Wilk test was used for
checking the normality of the data distribution. Depending on the obtained results,
the Student test was used for analysing the differences between the environments
on pair samples, in the case of normal distributions; respectively, the nonparametric
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Wilcoxon test was used - using grades — for the tests where the data distribution is
not normal. In the case of parametric tests, the size of the effect was calculated -
Cohen’s d.

Description of the tests used for evaluating flexibility:
1. Flexibility of the coxofemoral articulation from the sitting position legs apart:
the palms slide on the ground along a graded ruler until they get fixed at the level
of the groin, up to the maximum individual amplitude. The value read at the level
of the finger tips is being registered.
2. Flexibility of the coxofemoral articulation from the supine position: traction of
an inferior member bent towards the chest, palms on the knees. The perfect contact
between the thy and the knees is quantified by 10 points, the partial contact by 5
points and the lack of contact by 0 points.
3. Frontal plane hip flexibility: the inferior members are straight apart in a lateral
position, up to the personal limit; the distance from the pubis to the ground is being
measured.
4. Sagittal plane hip flexibility: the inferior members are straight apart in an antero-
posterior position; the distance from the pubis to the ground is being measured.
5. Flexibility of the inferior members: from a sitting position, back against the wall
the inferior members are gradually taken apart, stretched knees; the maximum
resulted angle is measured by the means of a goniometer.
6. Flexibility of the ischio-gambier muscles: from the supine position, a stretched
inferior member is lifted in a vertical position and the respective position is
maintained. 10 points are given for maintaining 90° 5 points for maintaining it
under the same angle but no less than 45° and 0 points for the incapacity of holding
the foot in the required position.
7. Flexibility of the inferior members and the spine while semi-sitting on a
bench/step: the body is bent forward, arms stretched towards the ground and
stretched knees; The movement is blocked at the individual maximum amplitude
limit. The distance from the fingertips to the top of the toes is measured.
8. Knee flexibility: a slow flexion of the leg on the thy is executed, for a random
inferior member from a prone position, without any external help. 10 points are
awarded for an obvious contact between the heel and the gluteus muscles, 5 points
for near contact and 0 points for lack of contact.

3. Results and Discussions

According to the normality test, table 1 presents the obtained values —
separately, gender wise; it results that the girls present a normal distribution for 5
trials under analysis, whereas the boys have this characteristic for 2 trials. This
indicates the need of calculating and interpreting |Z| for the rest of the situations
where the Gauss curve is not complied with. Table no. 2 represents a synthesis of
the data related to the value of the average result of the studied groups, of the
differences between them, of the values of t and Z, as well as of the corresponding
significant thresholds. The graphs 2-5 present a selective view of the individual
results registered by the students of the two groups at certain tests.
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Table 1. The values of the Shapiro-Wilk test for checking
the normality of distribution

T Girls Boys
ests Statistical _ df __ Sig. Statistical af  sig.
1. Coxofemoral articulation
flexibility from a sitting ,963 27 ,440 ,910 46 ,002
position
2. Coxofemoral articulation
flexibility from a supine ,516 27 ,000 ,685 46 ,000
position
3. Frontal plane hip flexibility ,944 27 ,149 ,964 46 ,167
4. Sagittal plane hip flexibility ,944 27 ,155 ,922 46 ,005
5. Inferior member flexibility 980 27 858 977 46 492
from a sitting position ' ' ' '
6. Ischio-gambier muscles 427 27 000 631 46 000
flexibility ' ' ' '
7. Bent upper body flexibility 947 27 184 045 46 031
from a sitting position ' ' ' '
8. Knee flexibility ,368 27 ,000 ,320 46 ,000

Performance improvements for both genders can be noticed for most of the
tests. But the registered differences are significant from a statistical point of view
only in two cases for female students and, respectively, in one case for male
students.
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Figure 2. Graph of the individual performance for the frontal plane hip Flexibility/boys

The flexibility of the coxofemoral articulation from a sitting position presents a
t=-1,568 for girls, corresponding to a threshold P=,129 > ,05, which is insignificant,
and the value of the test power is d=,301, which indicates a fable effect. The boys get
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a |Z]=1,482, corresponding to a threshold P=,138 > ,05 still insignificant. The
situation is similar for the flexibility of the coxofemoral articulation from a supine
position: the girls register a |Z|=1,414, corresponding to a threshold P=,157 > ,05,
and the boys obtain a |Z|=1,732 corresponding to a threshold P=,083 > ,05; both of

them are insignificant, from a statistical point of view.

Table 2. The statistical indicators for the significance of the difference girls (N = 27),

boys (N = 46)
. t Student test/Z . .
Indicator Gender Xitmi Xetms Dif. Wilcoxon P S_|g. d/Size
mean test 2 tailed  effect
- 45,59
1. Flexibility of the E 45,33+ L -.259 t=-1,568 129 301
coxofemoral 79 77
articulation from a 4’7 51
sitting position M 47,32+ N 217 7=-1,4820 138 i
-cm 57 59
2. Flexibility of the E 8,88+ 9,25+ -370 7=-1,4140 157 i
coxofemoral ,40 34
articulation from a
7,82+ 8,15+
supine position M 0.43 39 326 Z=-1,732" ,083 -
30,51+ 30,14
F 1,19 + ,370 t=1,991 ,057 ,383
3. Frontal plane hip 1,14
flexibility - cm 40,39+ 40,21
M 1,38 + ,173 t=1,135 ,262 ,167
1,37
24,40+ 23,74
F 1,29 + ,666 t=3,606 ,001 ,694
4. Sagittal plane hip 1,21
flexibility - cm 37,52+ 36,37
M 1,42 + 1,152 Z=-5,104¢ ,000 -
1,37
110,11+ 110,55
5. Flexibility of the F 1,49 + -,444 t=-1,803 ,083 ,347
inferior members 1,43
from a sitting 103,58+ 103,43
position - ranks M 1,85 + ,152 t=,420 677 ,061
1,75
o 925+ 9,62+ ~
6. Flexibility of the F 3 o5 =370 Z=-1,414 157 -
ischio-gambier oL 931
muscles - points M 733 722 -,109 Z=-1,000° 317 -
9,66+ 10,14
7. Upper body F 1,71 + - 48 t=-3,118 004 600
bending flexibility 1.65
from the sitting 7975 502L
position - cm M 132 131  -043 Z=-,229 819 -
55+ 74+ ) _ b )
8. Knee flexibility - F 30 34 188 £=-1,000 317
points M e Oy 108 Z=-1,000° a7 -

b. Based on positive ranks. c.

Based on negative ranks.
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Frontal plane hip flexibility presents a t=1,991 for the girls, a value
corresponding to a P=,057 > ,05, with a d=,383 — indicating a fable effect; and the
boys register a t=1,135, corresponding to a P=,262 > ,05 with d=,167 — that is,
without any effect; both differences are insignificant. However, the sagittal plane
hip flexibility has significant values for both groups: the girls get a t=3,606
corresponding to a P=,001 < ,01, with a test power of d=,694, which only indicates
a medium effect; the boys get a |Z|=5,104, value corresponding to a P=,000 < ,001,
strongly significant.
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Figure 3. Graph of the individual performance for the flexibility of the inferior members
from the sitting position/girls

The flexibility of the inferior members from the sitting position presents a t=-
1,803 for the female students, corresponding to a P=,083 > ,05, whereas the male
students obtain a t=,420, value corresponding to a P=,677 > ,05; in both cases, the
differences are insignificant. The values of d are ,347 for the girls — which indicates
a fable effect, and ,061 for boys — that is, without any effect. The differences
concerning the flexibility of the ischio-gambier muscles are not significant either:
the girls have a |Z|=1,414 with a threshold P=,157 > ,05, while the boys have a
|Z|=1,00 with a threshold P=,317 > ,05.

There are significant differences in terms of the flexibility of the upper body
bending from the sitting position for girls, with a t=-3,118, corresponding to a
P=,004 <,01, but with a d=,600, corresponding to an average effect. The boys
obtain a |Z|=,229, corresponding to a threshold P=,819 > ,05 which is, therefore,
insignificant from a statistical perspective. In the case of knee flexibility, both
groups have insignificant differences, with a |Z|=1,00 and a P=,317 > ,05.
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Figure 4. Graph of the individual performance relating to the flexibility of the upper body
bending from the sitting position/girls
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Figure 5. Graph of the individual performance relating to the flexibility of the upper body
bending from the sitting position/boys

Discussions

Recent studies (Masliak, 2019) identify methods of optimizing the girls’
flexibility, with significant effects in lower age groups/teenagers of 15 — 17 years
old. In their case, the incomplete calcification indicates premises of a favourable
evolution of this metrical skill. Other authors (Santos, 2010) identify possibilities
of the flexibility development in young inactive women, at the shoulders and torso
level, by planning the exercises of force with medium intensity, divided in 3
sessions a week, for 8 weeks, with 3 series x 1-12 repetitions for each exercise.
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Research performed by (Galvez-Gonzalez, Poyatos, Pardo, & Vale, 2015) reveal
the possibility of a positive influence of the inferior members flexibility in
teenagers, by using the techniques of the Pilates gymnastics, with two weekly
trainings of 55 minutes each, for 6 weeks.

4. Conclusions

The differences observed between the initial and the final tests support the
idea of some building-up regarding the presence of the flexibility for both groups
under research. However, their lack of statistical significance indicates the
impossibility of rejecting the null hypothesis for most analysed cases, where there
is only the preserving of the flexibility indicators, as a result of studying the
practical content of the curriculum. One possible explanation might be that in many
cases, the ones tested are constantly engaged in the physical activity of
performance, thus existing optimal values already reached in terms of flexibility,
generated by the specific efforts during the trainings. This aspect is also one of the
limitations of the performed study, as the variable of the independent physical
activity is not being quantified, by splitting the students in categories of sports
people and non-sports people. It can also represent a separation of the groups on
various areas and sports tests.

The girls’ superiority, in comparison with the boys’ is not surprising at all,
even if this was not the objective of the performed study. Except for the test on the
Flexibility of the coxofemoral articulation from the sitting position, where the
superior range/the opening distance between the arms of the boys facilitate them
better medium results, the girls register a better performance in the entire range of
tests. This aspect is confirmed by the test on the Flexibility by bending the torso
onward from the sitting position, where only 3 girls out of 27 cases (11,11%)
obtain negative values, compared to 14 boys out of 46 cases (30,43%), according to
the graphs 4 and 5.

A major problem is represented by solving the test regarding the Knee
Flexibility. For both genders, the inability of gaining points was observed (only 4
girls, that is 14,81% of the group, and respectively 5 boys, that is 10,86% of the
group manage to gain points); for the others there is a null punctation, even if when
measurements were made, variable distances were observed from the heel up to the
breech. One solution would be to change the punctation method, without
considering the ensuring of contact alone, but by measuring the remaining distance
between the heel and the gluteus muscle; this would ensure a better gap between
the registered data. Further to the observations made during the testing of the
students and the data registration, the influence of the anthropometrical indicators
on the results of some tests was found out, such as the Frontal/Sagittal Plane Hip
Flexibility, where the high values of the inferior members decrease the value of the
performance of the ones under observation, even for the same results of the
articular muscle. For this reason, it is recommended to find a correction factor that
would consider the individual anthropometric data or the exclusive use of the
goniometer and the measurement of the articular angles alone.
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Studiu Privind Educarea Flexibilitatii Trenului Inferior la
Studentii din Facultatile de Profil prin Activitatile Practice
Curriculare

Mocanu George Danut '
"Universitatea “Dundrea de Jos”, str. Gdrii nr. 63-65, Galati 800003, Romdnia

Keywords: flexibilitate, studenti, amplitudine de miscare, activitati fizice
Abstract

Activitatile fizice aferente disciplinelor practice - predate de-a lungul celor 3 ani de studii
pentru ciclul universitar de licenta din cadrul Facultatii de Educatie Fizica si Sport din
Galati - implica elemente variate ale capacitdtii motrice generale si specifice, pentru a face

.....

creeze conditii favorabile de manifestare a fortei, coordonarii, vitezei si rezistentei,
miscérile rezultate fiind caracterizte de amplitudine ridicata. Studiul intreprins pe studentii
anului I vrea sa identifice cum evolueazd aceastd aptitudine motricd cu caracter
complementar, ca urmare a influentelor directe exercitate de cele 6 discipline practice
parcurse. Rezultatele obtinute — analizate si interpretate diferentiat pe sexe — identifica
progresul limitat si deseori nesemnificativ pentru majoritatea testelor utilizate in evaluarea

.....

parcursul studiului efectuat, ci doar o mentinere a nivelului deja existent.

1. Introducere

Importanta flexibilitatii in manifestarea motricititii umane este deseori tratata
superficial, accentul in pregatire fiind pus pe aptitudinile motrice conditionale
(viteza, fortd si rezistentd) considerate a fi nucleul conditiei fizice. Aceasta
aptitudine este 1nsa inclusa insd in elementele fitness-ului general, alaturi de forta,
rezistentd musculard si cardiovasculard, compozitie corporalda (Bota, 2009;
activitdtile fizice poate constitui cauza unor probleme si dezavantaje evidente in
executia miscarilor: limitarea amplitudinii, expresivitate redusa, cresterea riscului
de accidentare, rigiditate si consum energetic suplimentar. Neglijarea acestei
aptitudini la varste mici si lipsa preocupdrilor ulterioare vizdnd ameliorarea ei va
conduce la instalarea redorilor articulare, valorificarea ineficientd a acumularilor in
privinta celorlalte aptitudini motrice, tehnica de executie deficitara etc. Solicitarea
prioritara si chiar excesiva a anumitor articulatii si grupe musculare periarticulare
in detrimentul altora, executia miscdrilor doar pe anumite planuri si
directii/solicitari unilaterale, sedentarismul, coordondrile musculare deficitare,
existenta sechelelor musculare si ligamentare, pauzele foarte mari Intre unitatile de
efort fizic, ignorarea exercitiilor de Intindere musculara si de mobilizare articulara,
nivelul ridicat de stres si oboseald fizica sunt situatii care pot influenta negativ

.....

concretizeazd in executie la parametri superiori pentru deprinderile motrice si
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fluenta miscarilor (Sbenghe, 2001).

Inclusd in elementele capacitétii coordinative, fiind dependenta de relatia si
sincronizarea agonisti/antagonisti, in special de capacitatea de relaxare a
antagonistilor, flexibilitatea este abordatd si ca o aptitudine complementara, cu
influente directe asupra capacitatilor coordinative si conditionale (Stan, 2009).
Factorii care influenteaza manifestarea flexibilitatii sunt wvariati: lungimea
segmentelor si statura, numarul de grade de libertate pentru articulatiile implicate,
sexul, varsta, intervalul orar la care este masurata, temperatura musculara si cea
externa etc. (Bompa, 2001; Rata, 2006).

Motivatia alegerii acestei teme de cercetare este legatd de posibilitatea
verificarii influentei disciplinelor practice din curricula universitard a anului I
licenta, asupra indicilor de flexibilitate specifici trenului inferior.

2. Material si metode

Scopul Cercetérii il costituie identiﬁcarea inﬂuentelor favorabile asupra
- pentru studen‘gu anului I ai F aculta‘gu de Educa‘gle Fizica si Sport inclusi 1n studiu.

Ipotezele cercetarii:

HO (Ipoteza nuld): nu existd o diferenté semnificativa intre rezultatele initiale

H1. (Ipoteza de lucru): exista o dlferen‘ga semnificativa 1ntre rezultatele
testarilor initiale si finale pentru testele de flexibilitate utilizate, ca urmare a
desfasurarii experimentului constatativ.

{ GIMNASTICA
................................... DE BAZA
S K Sem. |
TEORIA $I : BAZELE
PRACTICA _DISCIPLINELE-._ GE'\"AELREA'—E

INOTULUI ; /PRACTICEDIN *

ATI ETIQNILILN L.

Som M PLANUL DE
INVATAMANT
APLICATII iN % ALANULUII 77
DISCIPLINE ™% LICENTA .~ FUNDAMENTEL
] SPORTIVE DE g sl E STIINTIFICE
% IARNA/PATINAJ . Wy ALE
Qem | ; FUNDAMENTEL . ENTRAL LI LI .

....................................... i ESTINTIFICE
*.. ALEVOLEIULUI ¢

Figura 1. Structura planului de invatamant al anului I licentd pentru activitdtile
practice

26



Mocanu G.D. / Gymnasium - Scientific Journal of Education, Sports, and Health
ISSUE 1, VOL. XXI /2020

Studiul s-a desfasurat pe parcursul anului universitar 2017/2108, studentii -
testati la inceputul semestrului I si finalul semestrului II — parcurgand constant
activitatile practice ale celor 6 discipline din planul de invatamant al anului I
licentd, conform fig. 1 (Alexe, 2007; Balint, 2007; Badau, 2016; Badau, 2011;
Dobrescu, 2006; Enoiu, 2007; Nanu, 2003). Fiecare disciplinad are alocat un numar
de 28 ore semestrial, rezultdnd un total anual de 168 ore practice. Nu au fost
prelucrate statistic decat datele studentilor care nu au absentat de la activitdtile
mentionate (27 de studente si 46 de studenti).

Continuturile disciplinelor practice parcurse ofera conditii favorabile de
partea introductiva a lectiilor, prin elementele de stretchig static abordate la finalul
activitatilor, dar si prin asimilarea/consolidarea procedeelor tehnice planificate si a
combinatiilor dintre acestea in partea fundamentald a lectiilor, fiind astfel create
conditii de influentare a mobilitatii articulare si a elasticititii musculare. Testarea
subiectilor si prelucrarea datelor a fost realizatd in cadrul Centrului de Cercetéri
pentru Performantd Umand din incinta F.E.F.S. Galati. Studiul a inregistrat si
performantele legate de valoarea indicilor de flexibilitate pentru trenul superior, dar
din ratiuni legate de spatiu acestea vor fi prezentate 1n alte lucrari de cercetare.

Metodele de cercetare folosite sunt: analiza literaturii de specialitate,
observatia, experimentul, metoda masuratorilor si testdrilor, metoda statistico-
matematica, metode de reprezentare grafica si tabelara (Ababei, 2006; Cristian,
2011; Murariu, 2018; Murariu, & Munteanu, 2018). Calculul statistic si editarea
graficelor s-au realizat cu ajutorul programului S.P.S.S. S-a aplicat testul Shapiro-
Wilk pentru verificarea normalitatii distributiei datelor, conform tabelului 1. in
functie de rezultatele obtinute, pentru analiza diferentelor dintre medii s-a folosit
testul Student pentru esantioane perechi in cazul distributiilor normale, respectiv
testul neparametric Wilcoxon — utilizand rangurile — in cazul testelor unde
distributia datelor nu este normala. Pentru testele parametrice s-a calculat marimea
efectului - Cohen’s d.

1. Flexibilitatea articulatiei coxo-femurale din asezat departat: palmele
aluneca pe sol de-a lungul unei rigle gradate si fixate la nivelul zonei inghinale,
pand la amplitudinea maximad individuald. Se inregistreaza valoarea cititd la
varfurile degetelor.

2. Flexibilitatea articulatiei coxo-femurale din culcat dorsal: se tractioneaza
un membru inferior flexat catre piept, cu priza palmelor pe genunchi. Contactul
perfect dintre coapsa si genunchi se cuantifica cu 10 puncte, contactul partial cu 5
puncte, lipsa contactului cu 0 puncte.

3. Flexibilitatea soldului in plan frontal: se departeaza lateral membrele
inferioare intinse pana la limita personala si se masoara distanta de la pubis la sol.

4. Flexibilitatea soldului in plan sagital: se departeaza antero-posterior
membrele inferioare intinse si se masoara distanta de la pubis la sol.

5. Flexibilitatea membrelor inferioare din asezat, cu spatele la perete: se
departeazd progresiv membrele inferioare cu genunchii intinsi, masurandu-se cu

27



Mocanu G.D. / Gymnasium - Scientific Journal of Education, Sports, and Health
ISSUE 1, VOL. XXI /2020

goniometrul unghiul maxim rezultat.

6. Flexibilitatea ischio-gambierilor: din culcat dorsal se ridicd un membru
inferior intins la verticald si se mentine pozitia respectiva. Se acorda 10 puncte
pentru mentinerea la 90°, 5 puncte pentru mentienerea sub acest unghi, dar nu mai
putin de 45° si 0 puncte pentru incapacitatea de a mentine piciorul in pozitia
solicitata.

7. Flexibilitatea membrelor inferioare si a coloanei din stind pe
bancad/treapta: se se indoaie trunchiul inainte cu bratele intinse spre sol si genunchii
intinsi, miscarea fiind blocatd la limita de amplitudine maxima individuald. Se
citeste distanta de la varful degetelor mainilor la varfurile picioarelor.

8. Flexibilitatea genunchiului: din culcat facial se executa flexia lentd a
gambei pe coapsd, pentru un membru inferior la alegere, fara ajutor extern. Se
acorda 10 puncte pentru contact evident intre cadlcai si musculatura fesiera, 5 puncte
pentru contact la limita si 0 puncte pentru absenta contactului.

3. Rezultate and Discutii

Conform testului de normalitate, in tabelul 1 sunt prezentate - separat pe sexe
— valorile obtinute, reiesind ca fetele prezintd pentru 5 probe analizate o distributie
normala, pe cand baietii au aceasta caracteristicd doar pentru 2 probe, ceea ce
indicd necesitatea calculdrii si interpretarii lui |Z| pentru restul situatiilor in care
curba lui Gauss nu se respectd. Tabelul 2 sintetizeaza date legate de valoarea
mediilor loturilor studiate, a diferentelor dintre acestea, a valorilor lui t s1 Z,
precum si a pragurilor de semnificatie aferente. Graficele 2-5 ofera o imagine
selectiva a rezultatelor individuale inregistrate de studentii celor doua loturi, pentru
anumite probe.

Tabel 1. Valorile testului Shapiro-Wilk pentru verificarea normalitatii distributiei

Fete Baieti
Statistic df Sig. Statistic df Sig.

Teste

1. Flexibilitate articulatie

< ,963 27 ,440 ;910 46 ,002
coxofemurala asezat
2. Flexibilitzlte articulatie 516 27 000 685 46 000
coxofemurala culcat dorsal
3. Flexibilitate sold plan 944 27 149 064 46 167
frontal
4.Flexibilitate sold plan 944 27 155 022 6 005
sagital
5. Flexibilitate membre 980 27 88 977 46 492
inferioare din asezat
6. FIeX|b|I|ta_1te _|sch|o- 427 27 000 631 6 000
gambieri
7. Flexibi.lita_te indoire 947 27 184 945 46 031
trunchi din stand
8. Flexibilitate genunchi ,368 27 ,000 ,320 46 ,000
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Pentru majoritatea testelor sunt constatate imbunatatiri ale performantelor in
cazul ambelor sexe, dar diferentele Inregistrate sunt semnificative statistic doar 1n
doua cazuri pentru studente, respectiv un caz pentru studenti.

60,0

50,0
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|
]
|
|

40,0

_plan
|
]
|

30,0

20,0

Value Flexibilit sold

10,0
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Case Number

Figura 2. Graficul performantelor individuale pentru Flexibilitatea soldului in plan
frontal /bdieti

Flexibilitatea articulatiei coxofemurale din asezat prezintad pentru fete un t=-
1,568, aferent unui prag P=,129 > |05, deci nesemnificativ, iar valoarea puterii
testului este d=,301, adica efectul este slab. Baietii obtin un |Z|=1,482, asociat unui
prag P=,138 > ,05 si tot nesemnificativ. Pentru flexibilitatea articulatiei
coxofemurale din culcat dorsal situatia este similara: fetele inregistreaza un
|Z|=1,414, aferent unui prag P=,157 > ,05, iar baietii un |Z|=1,732 aferent unui prag
P=,083 > ,05, ambele nesemnificative statistic.

Flexibilitatea soldurilor in plan frontal prezintd pentru fete un t=1,991,
valoare corespunzatoare unui P=,057 > ,05, cu un d=,383 - care indica un efect
slab, iar baietii un t=1,135, asociat unui P=,262 > ,05 cu d=,167 —adica fara efect,
ambele diferente fiind nesemnificative. Flexibilitatea soldurilor in plan sagital are
insa valori semnificative pentru ambele loturi: fetele obtin un t=3,606, asociat unui
P=,001 <,01, cu o putere a testului d=,694, ceea ce indicd doar un efect mediu, iar
baietii au un |Z|=5,104, valoare care corespunde unui P=,000 < ,001 si fiind
puternic semnificativa.
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Tabel 2. Indicatorii statistici pentru semnificatia diferentei
fete(N = 27), baieti(N = 46)

t Studenttest/Z P Sig. d/

Indicator Sex Xitmi Xetms Dif. Wilcoxon 2 tailed Size
mean
test efect
1. Flexibilitate 45,33+ 45,59+ i _
articulatie F 79 77 ,259 t=-1,568 ,129 ,301
coxofemurala 47,32+ 47,54+ _ b
asezat - cm M 57 59 -,217 Z=-1,482 ,138 -
2. Flexibilitate o 8885 )5, 34 370 z=14100 157 -
articulatie ,40
coxofemurala 7,82+ 8,15+ _ b
culcat dorsal M 0,43 .39 -326 Z=-1,732 083 )
3. Flexibilitate ~ F omit %I a7 t=1,991 057 383
sold plan 1,19 1,14
> 4039+ 4021+ _
frontal - cm M 138 137 173 t=1,135 ,262 167
4. Flexibilitate ~ F Zi’;‘gi T 66 t=3,606 001 694
sold plan sagital : :
K 37,52+ 36,37+ _ c )
-cm M 142 137 1,152 Z=-5,104 ,000
110,11 110,55+
5. Flexibilitate F + 1,43 -,444 t=-1,803 ,083 347
membre 1,49
inferioare din 103,58 103,43+
agezat - grade M + 1,75 ,152 t=,420 677 ,061
1,85
L 9,25+ 9,62+ i
6. Flexibilitate F 34 25 -,370 Z=-1,414 , 157 -
ischio-gambieri 7,82i 7’93i
- puncte M o7 36 -,109 Z=-1,000° ,317 -
9,66+ 10,14+ _
7. Flexibilitate F 171 165 -,48 t=-3,118 ,004 ,600
indoire trunchi 497+ 500+
din stand - cm M 1 32 1 31 -,043 Z=-229° 819 -
8 Flexibilitate ~ F Jo e 185 7=-1,000° 317 -
genunchi - y ,
puncte M ’524; 625; 108 7=-1,000° 317 -

b. Based on positive ranks. c. Based on negative ranks.

Flexibilitatea membrelor inferioare din asezat prezinta pentru studente un t=-
1,803, asociat unui P=,083 > ,05, iar studentii obtin un t=,420, valoare care
corespunde unui P=,677 > ,05, in ambele cazuri diferentele fiind nesemnificative.
Valorile lui d sunt de ,347 pentru fete — adica efect slab si de ,061 pentru baieti —
adicd fara efect. Nici la Flexibilitatea ischio-gambierilor diferentele nu sunt
semnificative: fetele au un |Z|=1,414 cu un prag P=,157 > ,05, iar baietii un
|Z|=1,00 cu un prag P=,317 > ,05.
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Figura 3. Graficul performantelor individuale pentru Flexibilitatea membrelor inferioare

8 trunchi_stand

Value Flexibilitate_aplecar

trunchi_stand

placare_|

Value Flexibilitate_a

din asezat/fete

=0,0

10,0

0

At R

-10,0—

L T T T T T T T T T T T T T T T T T T T T T T T T
A 2 3 4 = (=3 7 (=) 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Case Number
Figura 4. Graficul performantelor individuale pentru Flexibilitatea prin indoirea
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Figura 5. Graficul performantelor individuale pentru Flexibilitatea prin indoirea
trunchiului din stand/bdieti
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Flexibilitatea prin indoirea trunchiului din stand inregistreaza pentru fete
diferente semnificative, cu t=-3,118, asociat unui P=,004 <,01, dar cu un d=,600,
corespunzator unui efect mediu. Baietii obtin un |Z|=,229, asociat unui prag P=,819
> ,05 si deci nesemnificativ statistic. In cazul flexibilitatii genunchiului, ambele
loturi au diferente nesemnificative, cu |Z|=1,00 si un P=,317 > ,05.

Discutii

Studii recente (Masliak, 2019) identificdi mijloace de optimizare a
mici/adolescente de 15-17 ani, in cazul carora, osificarea incompleta creeaza
premise de evolutie favorabild a acestei aptitudini motrice. Alti autori (Santos,
dar la nivelul umerilor si a trunchiului, prin programarea exercitiilor de fortd cu
intensitate moderata, prin 3 sedinte sdptamanal, timp de 8 saptdmani, cu 3 serii X
10-12 repetari pentru fiecare exercitiu. Cercetari efectuate de (Galvez-Gonzalez,
Poyatos, Pardo, & Vale, 2015) indicd posibilitatea influentarii favorabile a
gimnastica Pilates, cu doud antrenamente sdptdmanal, timp de 6 sdptdmani, durata
sedintelor fiind de 55 minute.

4. Concluzii

Diferentele constatate intre testdrile initiale si finale sustin ideea unor
lipsa lor de semnificatie statisticd indicd imposibilitatea respingerii ipotezei nule
pentru majoritatea situatiilor analizate, unde existd doar o conservare a indicatorilor
invatdmant. O posibila explicatie poate oferi faptul ca cei testati sunt in numeroase
cazuri angrenati constant in activitatea fizicd de performanta, existand deci valori
antrenamente. Acest aspect constituie si o limitd a studiului intreprins, nefiind
cuantificata variabila activitate fizicd independentd, prin impartirea studentilor in
sportivi si nesportivi, sau o delimitare a grupelor pe diferite ramuri si probe
sportive.

Nu surprinde superioritatea manifestata de fete prin comparatie cu rezultatele
baietilor, chiar dacd nu acesta a fost obiectivul studiului intreprins. Cu exceptia
testului Flexibilitatea articulatiei coxofemurale din asezat, unde anvergura
superioard/deschiderea bratelor baietilor le faciliteaza acestora rezultate medii mai
bune, fetele inregistrazd performante mai bune la intrega baterie de teste. Acest
aspect este confirmat de testul Flexibilitatea prin indoirea trunchiului 1nainte din
stand, unde doar 3 fete din 27 de cazuri (11,11%) obtin valori negative, comparativ
cu 14 baieti din 46 de cazuri (30,43%), conform graficelor 4 si 5.

O problema majora o constituie rezolvarea testului Flexibilitate genunchi.
Pentru ambele sexe s-a constat incapacitatea de a acumula puncte ( doar 4 fete,
adicd 14,81% din lot, respectiv 5 baieti, adica 10,86% din lot reusesc sd puncteze),
pentru ceialalti punctajul este nul, chiar daca la masuratori s-au observat distante
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variabile de la calcai pand la sezutd. O solutie ar fi schimbarea modului de
punctare, fara a lua in calcul doar realizarea contactului, ci prin masurarea distantei
ramase intre calcdi si musculatura fesierd, ceea ce ar asigura o mai bund
discriminare a datelor inregistrate.

Din observatiile realizate in timpul testarii studentilor si inregistrarii datelor
s-a constatat influenta indicatorilor antropometrici asupra rezultatelor la unele teste,
cum ar fi1 Flexibilitatea soldurilor in plan frontal/sagital, unde valorile crescute ale
membrelor inferioare scad valoarea performantelor celor masurati, chiar pentru
acelasi rezultate ale unghiului articular. Din acest motiv se recomanda gdsirea unui
factor de corectie care sa tina cont de datele antropometrice individuale, sau
folosirea exclusiva a goniometrului si doar masurarea unghiurilor articulare.

©2017 by the authors. Licensee ,, GYMNASIUM” - Scientific Journal of
Education, Sports, and Health, ,,Vasile Alecsandri” University of Bacdu, Romania.
This article is an open access article distributed under the terms and conditions of the Creative
Commons  Attribution  ShareAlike 4.0 International (CC BY  SA) license
(http://creativecommons.org/licenses/by-sa/4.0/).

33



