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Abstract

There are various methods of strength development which are based on different
working principles and shapes. The research hypothesis was that by applying a weekly
strength development program the students will achieve progress with the tests for
muscle groups chosen. The research was conducted during the academic years 2013-
2014 (second semester) and 2014-2015 (first semester) and included a total of 32
subjects, girls (2013-2014 - 26, 2014-2015 - 6). For each of the two semesters during
the research it was 14 weeks (first and last for evaluations, 12 weeks of the workout
program). These differences were particularly visible evidence for deltoids and arms
tests, the other two tests values were relatively close (dorsal, chest). The progresses
achieved were different, which is why we believe that individual characteristics and
composition of groups led to these results.

1. Introduction

The human body strength lies in its ability to achieve overcoming efforts,
maintenance or release in relation to external or internal resistance by
contraction of one or more muscles. Analyzing human body strength, we can say
that it is the subject of investigations of the physiological and methodological in
physical education and sport (Dragnea, Mate-Teodorescu, 2002, p. 356; Rata, &
Ratd, 2006, p. 34).

There are various methods of strength development which are based on
different working principles and shapes. Differences with regard to the working
methods used are: load, number of repetitions, number of sets, speed of
execution, length of the breaks (Cometti, 2014, p. 3; Waymel & Choque, 2011,
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p. 41). The effects of muscle training occur when working methods respect the
following principles: application workload required for each training (session)
and successive meetings; increasing work loads and dosage depending on the
degree of training (Lee, 2007, p. 45-46; Leuciuc, 2010, p. 9-10).

The test of repetition maximum (1 RM) is a common method to measure
muscle strength. It aims to measure the maximum strength of a subject
highlighted in one repetition for a specific movement (Leuciuc, 2010, p. 160).

2. Material and methods

The research hypothesis was that by applying a weekly strength
development program the students will achieve progress with the tests for
muscle groups chosen.

The research was conducted during the academic years 2013-2014 (second
semester) and 2014-2015 (first semester) and included a total of 32 subjects,
girls (2013-2014 - 26, 2014-2015 - 6). For each of the two semesters during the
research it was 14 weeks (first and last for evaluations, 12 weeks of the workout
program). The program applied during the research was done once a week,
during training session is 100 minutes by the application of specific exercises
for the muscle groups evaluated, using the load between 30 and 70% of R.M.
(maximum repetition) being performed 6-15 repetitions in 3-4 sets.

The academic program requires weekly from subjects between 6 and 8
hours of practical work, and some of the subjects are engaged in sports activities.
In carrying out of the scientific research we used the following methods: method
of studying literature, method of control samples and tests, statistical and
mathematical method and graphical method.

Method of control samples and tests - targeted selection and application
control samples, according to the available material basis for evaluation under
maximum strength and strength-resistance of the subjects.

Through the initial and final evaluations was aimed to determine the
maximum force and the resistance of the subjects under the following muscles:

- chest - from sitting at the machine with compressed air pushing
horizontally movements; the load is gradually increased until it reaches the
maximum limit that is capable the subject; maximum result obtained (in kg) it is
the maximum performance and it is recorded;

- dorsal - from sitting at the machine with compressed air pushing
horizontally movements; the load is gradually increased until it reaches the
maximum limit that is capable the subject; maximum result obtained (in kg) it is
the maximum performance and it is recorded;

- deltoids - from sitting at the machine with compressed air pushing
vertically movements; the load is gradually increased until it reaches the
maximum limit that is capable the subject; maximum result obtained (in kg) it is
the maximum performance and it is recorded;

- arms - the subject must maintain the hang position with outstretched arms;
the result obtained is recorded in seconds.
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3. Results and discussions

After the testings data was centralized and mathematical statistics was
performed by calculating the following parameters: arithmetic mean, maximum,
minimum, standard deviation, coefficient of variation.

The results were analyzed according to each period of research (table 1).

Table 1. The results at strength tests applied in research

Muscular Muscular Muscular Muscular
Statistical strength - strength - strength - strength -
paramether{ _Deltoids (kg) Dorsal (kg) Chest (kg) Arms (kg)
IT | FT IT | FT IT | FT IT | FT
Academic year 2014-2015, n=6
X 27,27 | 30,08 | 4596 | 48,27 | 3858 | 40,96 | 52,31 | 61,88
MAX 45 45 65 60 58 60 103 110
MIN 20 20 30 40 25 30 20 31
S 5,22 5,54 8,00 6,47 6,92 6,33 21,58 | 21,09
cVv 19,14 | 18,43 | 17,41 | 13,41 | 17,93 | 1545 | 41,26 | 34,08
Academic year 2013-2014, n=26
X 34,00 | 36,00 | 46,33 | 50,50 | 40,67 | 42,17 | 55,17 | 55,00
MAX 37 40 55 60 49 50 102 101
MIN 32 34 40 45 32 35 30 20
S 2,00 2,19 5,89 6,53 5,85 5,64 30,22 | 36,60
CcVv 5,88 6,09 12,71 | 12,94 | 14,39 | 13,37 | 54,77 | 66,54

At the test for shoulder muscles, the subjects who participated in the
research in the academic year 2013-2014 were recorded at initial testing an
average of 34 kg (minimum-32, maximum-37) and at the final 36 kg (minimum-
34, maxim-40); group homogeneity was higher given the variability coefficient
values (5.88%; 6.09%), and progress was 5.6%. The working group of the
academic year 2014-2015 arithmetic average of initial testing was 27.27 kg
(minimum-20 maximum-45) and at the final 30.08 kg (minimum-20, maximum-
45); variability coefficient values were 19.14%, respectively 18.43% indicating
low homogeneity and progress group was 9.3% (figure 1).

In both groups the upward trend it is between the two tests, which
confirmed the effectiveness of the proposed work program and applied. In the
second group, the variation coefficient values indicates low homogeneity as both
individual test results were set in a wide range of values: 20-45 kg.
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Figure 1. Results for Deltoids test 1 RM (maximum repetition)

For dorsal muscle assessed by the test sitting at the machine with
compressed air pushing horizontally movements, the first group (2013-2014)
achieved a 8.2% improvement from 46.33 kg to 50.5 Kkg; individual values
ranging between 40 and 55 kg initial testing, ie between 45 and 60 kg in final
testing. In the second group (2014-2015) progress was 4.8% - from 45.96 kg to
48.27 kg; individual results were in the range 30-65 kg at initial test,
respectively 40-60 kg at the final test (figure 2).

At the end of 12 weeks of activity, according to established working
program, both groups were in progress, so that the means used to develop the
muscles were well chosen and dosed in accordance with the particularities of
each group.
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Figure 2. Results for Dorsal test 1 RM (maximum repetition)

For chest and arms muscles we use sample pushed horizontally from
sitting at the machine with compressed air, and the first group (2013-2014) was
started from an average at initial testing of 40.67 kg and reached 42.17 kg at
final testing, the progress was 3.6%, and individual results were it the range of
32-50 kg. In the second group (2014-2015) progress was 2.38 kg (initial testing-
38.58 kg, final testing, 40.96 kg) or 5.8% in percentage expression (figure 3).
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It is the third test aimed at evaluating the maximum strength of the
subjects, and the results indicate improvement in both groups, but this is the
lowest one. Related to this issue, in the future we must consider other means,
with the appropriate dosages which to act on the muscle groups targeted by this
evidence.
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Figure 3. Results for Chest test 1 RM (maximum repetition)

For arms test were obtained the highest values of the coefficient of
variation (34.08% - 41.26%), so small groups homogeneity. The first group
(2013-2014) was 9.57 seconds progress or 15.4%, and the second (2014-2015)
declined with 0.17 seconds or 0.3% (figure no. 4).

With this test was evaluated strength and resistance of the muscles of the
arms and the individual results were varied, but the first group was found in
progress, and the second somewhat weaker, although the means applied were
similar. In the future should be considered as applying development methods for
strength and resistance to take more in account the particularities of the group to
which it applies.
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Figure 4. Results for Arms test (maximum repetition)

The progress (in absolute and percentage expression) of the two groups
between the two testings are as follows (table no. 2).
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Table 2. Progress obtained in control tests between the two testings

Muscular Muscular Muscular Muscular
Statistical strength - strength - strength - strength -
paramethers| Deltoids (kg) Dorsal (kg) Chest (kg) Arms (kg)
IT | FT IT | FT IT | FT IT | FT
Academic year 2014-2015, n=6
X 27,27 | 30,08 | 4596 | 4827 | 3858 | 40,96 | 52,31 | 61,88
Progress 2,79 2,31 2,38 9,57
Progress
(%)g 9,3 48 5,8 15,4
Academic year 2013-2014, n=26
X 34,00 | 36,00 [ 46,33 | 50,50 | 40,67 | 42,17 | 55,17 | 55,00
Progress 2,00 4,17 1,50 -0,17
Progress
(%)9 5,6 8,2 36 03

4. Conclusions

Although both groups to apply the same training program in two different
periods, there are certain differences due to their individual subjects. These
differences were particularly visible evidence for deltoids and arms muscles, the
other two tests values were relatively close (dorsal, chest).

The progresses achieved were different, which is why we believe that
individual characteristics and composition of groups led to these results.

The results obtained and the progress of each group indicates that a single
training session performed weekly for the development of the subjects effects
maximum force there to a minimum (2-10%), so for the following studies
should be increased the number of weekly meetings to see what connection
there is between them and the progress that will be achieved.

According to the results we can say that the research hypothesis was
confirmed, but the effect is minimum with one workout weekly regarding to the
development of the students’ strength.
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Rezumat

Exista diferite metode de musculatie care au la baza principii si forme diferite de lucru.
Ipoteza cercetarii a fost cd prin aplicarea unui program saptamanal pentru dezvoltarea
fortei la studente vom obtine progrese prin aplicarea testului o repetare maxima la
grupele musculare alese. Cercetarea s-a desfasurat in perioada anilor universitari 2013-
2014 (semestrul 11) si 2014-2015 (semestrul 1) si a cuprins un numar de 32 de subiecti,
baieti (2013-2014 — 26, 2014-2015 - 6). Pentru fiecare din cele douad semestre durata
cercetarii a fost de 14 sdptdmani (prima si ultima pentru evaludri, 12 saptdmani de
aplicare programului de lucru). Aceste diferente au fost vizibile in special la probele
deltoizi si brate, la celelate doud probe valorile au fost relativ apropiate (dorsali, piept).
Progresele obtinute au fost diferite, fapt pentru care consideram ca particularitatile
individuale si componenta grupelor au condus la aceste rezultate.

1. Introducere

Forta organismului uman consta in capacitatea de a realiza eforturi de
invingere, mentinere sau cedare in raport cu o rezistentd externd sau interna, prin
contractia uneia sau mai multor grupe musculare. Analizand forta organismului
uman, putem spune ca ea constituie obiectul de studiu al investigatiilor
fiziologice si metodologice din domeniul educatie fizica si sport (Dragnea,
Mate-Teodorescu, 2002, p. 356; Rata & Rata, 2006, p. 34).

Exista diferite metode de musculatie care au la bazd principii si forme
diferite de lucru. Diferentieri in ceea ce priveste metodele de lucru utilizate sunt:
incarcatura, numarul de repetari, numarul de serii, viteza de executie, durata
pauzelor (Cometti, 2014, p. 3; Waymel & Choque, 2011, p. 41).

Efectele pregatirii musculare apar atunci cand metodele de lucru respecta
urmatoarele principii: aplicarea volumului de lucru necesar pentru fiecare
antrenament (sedintd), respectiv in sedinte succesive; cresterea Incarcaturii §i a
dozarii lucrului in functie de gradul de antrenament (Lee, 2007, p. 45-46;
Leuciuc, 2010, p. 9-10).
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Testul unei repetari maxime (1 RM) este o metodd uzuald pentru a masura
forta musculara. Ea are ca scop de a masura forta maxima a unui subiect evidentiata
ntr-0 singura repetare pentru o miscare specifica (Leuciuc, 2010, p. 160).

2. Material si metode

Ipoteza cercetarii presupune ca folosirea unui program saptamanal pentru
dezvoltarea fortei la studente va conduce la obtinerea de progrese prin aplicarea
testului o repetare maxima la grupele musculare alese.

Cercetarea s-a desfasurat in perioada anilor universitari 2013-2014
(semestrul I1) si 2014-2015 (semestrul 1) si a cuprins un numar de 32 de subiecti
(feminin) (2013-2014: 26, 2014-2015: 6). Pentru fiecare din cele doua semestre
durata cercetarii a fost de 14 sdptdmani (prima si ultima pentru evaluari, 12
saptamani de aplicare programului de lucru). Programul aplicat pe perioada
cercetarii s-a facut o datd pe saptdmana, durata sedintei de pregatire fiind de 100
de minute prin aplicarea de exercitii specifice pentru grupele musculare
evaluate, fiind utilizate incarcaturii cuprinse intre 30 si 70% din R.M. (repetare
maxima), fiind executate 6-15 repetari in 3-4 serii.

Programul academic al subiectilor prevede sdptdmanal intre 6 si 8 ore de
activitati practice, iar o parte din subiecti sunt implicati in activitati sportive de
performanta.

In realizarea demersului stiintific am utilizat urmitoarele metode de
cercetare: metoda studierii literaturii de specialitate, metoda probelor si testelor,
metoda statistico-matematica si cea grafica.

Metoda probelor si testelor de control — a vizat alegerea si aplicarea
probelor de control, in concordantd cu baza materiald avuta la dispozitie, pentru
evaluarea fortei maxime si In regim de rezistenta a subiectilor.

Prin intermediul evaluarilor initiala si finala s-a vizat determinarea fortei
maxime §i a celei In regim de rezistentd a subiectilor la urmatoarele grupe
musculare:

— pectorali - din agezat la aparatul cu aer comprimat subiectii executa
miscari de impingere in plan orizontal; Incarcatura este crescutd treptat pana se
atinge limita maxima de care este capabil executantul; rezultatul maxim obtinut
(in kg) este consemnat ca performanta maxima la data evaluarii;

— dorsali - din asezat la aparatul cu aer comprimat se executa miscari de
tragere in plan orizontal; incarcdtura este crescuta treptat pand se atinge limita
maxima de care este capabil executantul; rezultatul maxim obtinut (in kg) este
consemnat ca performanta maxima la data evaludrii;

— deltoizi - din asezat la aparatul cu aer comprimat se executa miscari de
impingere in plan vertical; Incarcatura este crescuta treptat pana se atinge limita
maximad de care este capabil executantul; rezultatul maxim obtinut (in kg) este
consemnat ca performantd maxima la data evaludrii;

— brate - executantul trebuie sd mentina pozitia atarnat la bara cu bratele
intinse; timpul obtinut se consemneaza in secunde.
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3. Rezultate si discutii

Dupa testari datele au fost centralizate si a fost realizata statistica prin
calcularea urmatorilor parametrii: medie aritmeticd, valoare maxima, valoare
minima, abatere standard, coeficient de variabilitate.

Rezultatele obtinute au fost analizate pentru fiecare perioada a cercetarii
(tabelul 1).

Tabelul 1. Rezultatele obtinute la testele de forta aplicate

Forta Forta Forta Forta
Parametrii musculara - musculara — musculara — musculara —
statistici Deltoizi (kg) Dorsali (kg) Pectorali (kg) Brate kg)
IT | FT IT | FT IT | FT IT FT
Anul universitar 2014-2015, n=6
X 27,27 | 30,08 | 4596 | 48,27 | 38,58 | 40,96 | 52,31 | 61,88
MAX 45 45 65 60 58 60 103 110
MIN 20 20 30 40 25 30 20 31
S 5,22 5,54 8,00 6,47 6,92 6,33 21,58 21,09
CV 19,14 18,43 17,41 13,41 17,93 15,45 41,26 34,08
Anul universitar 2013-2014, n=26
X 34,00 | 36,00 | 46,33 | 50,50 | 40,67 | 42,17 | 55,17 | 55,00
MAX 37 40 55 60 49 50 102 101
MIN 32 34 40 45 32 35 30 20
S 2,00 2,19 5,89 6,53 5,85 5,64 30,22 | 36,60
CV 5,88 6,09 12,71 12,94 14,39 13,37 54,77 66,54

La testul pentru aprecierea fortei musculaturii umerilor, subiectii care au
participat la cercetare in anul universitar 2013-2014 au inregistrat la testarea
initiala o medie de 34 kg (minim-32, maxim-37), iar la cea finala 36 kg (minim-
34, maxim-40); omogenitatea grupului a fost mare prin prisma valorilor
coeficientului de variabilitate (5,88%; 6,09%), iar progresul a fost de 5,6%.

La grupa de lucru din anul universitar 2014-2015 media aritmetica a
testarii initiale a fost de 27,27 kg (minim-20, maxim-45), iar la cea finala de
30,08 kg (minim-20 kg, maxim 45 kg); valorile coeficientului de variabilitate au
fost de 19,14%, respectiv 18,43% ceea ce indicd omogenitate mica, iar progresul
grupei a fost de 9,3% (fig. 1).

La ambele grupe se observa tendinta ascendenta intre cele doud testari,
fapt care confirma eficienta programului de lucru propus si aplicat. La a doua
grupa valorile coeficientului de variabilitate indicd omogenitate mica deoarece
la ambele testari rezultatele individuale s-au situat intr-o plaja larga de valori:
20-45 kg.
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Figura 1. Rezultate pentru testul 1 RM (repetare maxima) deltoizi

Pentru musculatura dorsala, apreciata prin proba tras din agezat la aparatul
cu aer comprimat, prima grupa (2013-2014) a obtinut un progres de 8,2% de la
46,33 kg la 50,5 kg; valorile individuale variind intre 40 si 55 kg la testarea
initiald, respectiv intre 45 si 60 kg la testarea finald. La cea de a doua grupa
(2014-2015) progresul a fost de 4,8% - de la 45,96 kg la 48,27 kg; rezultatele
individuale au fost Tn intervalul 30-65 kg pentru prima grupa, respectiv 40-60 kg
la cea de a doua grupa (figura 2).

La finalul celor 12 saptamani de activitate, conform programului de lucru
stabilit, ambele grupe s-au aflat in progres, astfel ca mijloacele utilizate pentru
dezvoltarea acestei grupe musculare au fost bine alese si dozate in concordanta
cu particularitatile fiecarui grup.

52 50,5
20 = 14-15 T
48 W 14-15 FT
46
13-14 1T
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™ 13-14 FT
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Figura 2. Rezultate pentru testul 1 RM (repetare maxima) dorsali

Pentru musculatura pieptului si bratelor am utilizat proba Tmpins orizontal
din asezat la aparatul cu aer comprimat, iar la prima grupa (2013-2014) s-a
pornit de la o medie, la testarea initiala, de 40,67 kg si s-a ajuns la testarea finala
la 42,17 kg, progresul fiind de 3,6%, iar rezultatele individuale au fost in
intervalul 32-50 kg. La cea de a doua grupa (2014-2015) progresul a fost de 2,38
kg (testare initiala-38,58 kg, testare finald-40,96 kg) sau 5,8% in exprimare
procentuald (figura nr. 3).

Este cea de a treia proba care a vizat evaluarea fortei maxime a subiectilor,
lar rezultatele obtinute indica progres la ambele grupe, insa acesta este cel mai
mic. In acest sens trebuie ca pe viitor si se aiba in vedere si alte mijloace, cu
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dozarile corespunzatoare, prin care sa se actioneze asupra grupelor musculare
vizate de aceasta proba.

44

42,17

W 14-151T

W 14-15FT

m13-141T

M 13-14 FT
Chest

Figura 3. Rezultate pentru testul 1 RM (repetare maxima) pectorali

La mentfinere in atirnat s-au obtinut cele mai mari valori pentru
coeficientul de variabilitate (34,08%- 41,26%), deci si omogenitate mica a
grupelor. La prima grupa (2013-2014) progresul a fost de 9,57 secunde sau
15,4%, iar la cea de a doua (2014-2015) s-a Tnregistrat un regres de 0,17 secunde
sau 0,3% (figura 4).

Prin intermediul acestei probe s-a evaluat forta in regim de rezistenta a
musculaturii bratelor, iar rezultatele individuale au fost foarte variate, insa prima
grupa s-a aflat in progres, iar cea de a doua in usor regres, desi mijloacele
aplicate au fost similare. Pe viitor trebuie avut in vedere ca prin aplicarea
metodelor de dezvoltare a fortei in regim de rezistenta sa se tina cont mai mult
de particularitatile grupului la care se aplica.

65 61,88
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Figura 4. Rezultate pentru testul 1 RM (repetare maxima) brage

Progresele obtinute (in valoare absoluta si in exprimare procentuald) de
cele doua grupe, intre cele doua testari, la probele de control aplicate sunt
prezentate Tn continuare (tabelul 2).
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Tabelul 2. Progresele obfinute la probele de control intre cele doud testari

Forta 9 - - 9 Forta
.. 9 Forta musculara | Forta musculara — 9
FECE G LT TR — Dorsali (kg) Pectorali (kg) UESUIENE =
statistici Deltoizi (kg) Brate kg)
IT | FT IT | FT IT | FT IT [ FT
An universitar 2014-2015, n=33
X 27,27 | 30,08 | 4596 | 4827 | 3858 | 4096 | 52,31 |61,88
Progres 2,79 2,31 2,38 9,57
Progres
(%) 9,3 4,8 58 15,4
An universitar 2013-2014, n=25
X 34,00 | 36,00 | 46,33 | 5050 | 40,67 | 42,17 | 5517 55,00
Progres 2,00 4,17 1,50 -0,17
Progres
(%) 5,6 8,2 3,6 -0,3
4. Concluzii

Desi la ambele grupe s-a aplicat acelasi program de pregatire in doua
perioada diferite, exista anumite diferente datorate particularitatilor individuale
ale subiectilor. Aceste diferente au fost vizibile in special la grupele musculare
deltoizi si brate, iar pentru celelate doua grupe musculare valorile au fost relativ
apropiate (dorsali, piept).

Progresele obtinute au fost diferite, fapt pentru care consideram ca
particularitatile individuale si componenta grupelor au condus la aceste
rezultate.

Rezultatele obfinute, precum si progresele fiecarei grupe indica faptul ca
printr-o singura sedintd de pregatire efectuata saptamanal in scopul dezvoltarii
fortei maxime a subiectilor efectele existd la un nivel minim (2-10%), astfel ca
pentru urmatoarele studii ar trebui crescut numarul de sedinte sdptimanale
pentru a vedea ce legatura exista intre acestea si progresele ce se vor obtine.

Prin prisma rezultatelor obtinute putem afirma ca ipoteza cercetarii a fost
confirmata, insd efectul unei sigure sedinte efectuate sdptamanal este minim in
ceea ce priveste dezvoltarea fortei la studente.




