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STUDY REGARDING THE EVALUATION OF AGILITY IN SIXTH GRADERS 
 

Cătălina Ababei, "Vasile Alecsandri" University of Bacău 
e-mail:ababeicatalina@ub.ro 

 
Abstract 

Although agility is not a new word, it is used more frequently in athletic activities: 
professional sports, physical education lesson, or leisure time activities. That is 
because agility implies actually a combination of strength, speed, coordination, and 
balance. This author chose to evaluate agility in sixth graders because at this age the 
plasticity degree of the cerebral cortex is very high, allowing the children to learn 
new motor skills very fast. The test chosen for this study was the Figure 8 Hop Test, 
which was validated and published in the book "Functional testing in Human 
Performance" (the chapter "Speed, Agility and Quickness Testing") (2009), by M.P. 
Reiman, RC. Manske. This research started from the hypothesis stating that the 
Figure 8 Hop Test could highlight the development level of speed, power and 
balance, which could lead to a possible assessment of the effectiveness of the means 
and methods used in this purpose during the physical education lesson. In the end, 
the study has confirmed partially the working hypothesis. 

 
Key words: figure eight hop test, pupils, agility 
 

1. Introduction 
The development of basic motor skills during the physical education lesson through classic methods 

seems to lose ground, as the attractiveness of the track and field themed lessons seems to suffer (C. Ababei 
2012). In this context, in 2016, the study conducted on two primary grades has confirmed that by introducing in 
the physical education lessons the concept "IAAF KIDS' ATHLETICS" the social interaction was positively 
influenced as wel l  as the  pupils' performances during the assessment challenges (C. Ababei, 2017). 
Continuing the studies in this sense, it can be said that the psychomotor development level in middle school 
pupils can be also improved. This age level was chosen because, according to Bringman (1973), here one can 
improve the best the motor control skills, the motor combinations (Meinel, 1976), and the temporal, reaction, 
and rhythm differentiation skill (Hirtz, 1978). The end of the maturing of the motor cortical area facilitates the 
cooperation between the involuntary and the voluntary movements, dependent on the motor cerebral cortex. 

At this age also, suppleness exercises are also recommended; later this can be maintained and be less 
improved (Zatiorski, 1973). 
The author of this paper believes that the Figure 8 Hop Test can give the pupils the ability to control their power, 
speed and balance, in other words one can assess the children's agility in a more dynamic and attractive way. 

In regards to the definition of agility, there are no divergent opinions. The Romanian Language 
Dictionary defines AGILITY n. as swiftness, quickness, suppleness, physical nimbleness. 

Agility/Suppleness is defined by experts in the field as an ability of the articular system that conditions the 
effectiveness of various motor actions, usually being associated with a good motor performance. In the 
professional literature, the term has several synonyms: suppleness, flexibility, joint mobility, muscle/ligament 
extensibility (Dragnea, Bota, 1999). Harre and Frey see mobility as being "a person's ability to perform motions 
with a large range, through that person's own strength, or under the influence of exterior forces." 

 
2. Purpose, hypothesis, and research methods 
This paper's objective was to test sixth grade pupils to highlight the control they have on their power, 

speed, and dynamic balance and to observe whether the results recorded by the subjects are within the average 
reference values. This research started from the hypothesis stating that the Figure 8 Hop Test could highlight the 
development level of speed, power and balance, which could lead to a possible assessment of the effectiveness of 
the means and methods used in this purpose during the physical education lesson.  

 
3. Research subjects 
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The research was conducted on December 11 - 17, 2017, on the sixth grade from the "Alecu Russo" 
School of Bacau. The grade was composed of 11 pupils, 8 girls and 3 boys. Table 1 presents the subjects of this 
study. 
 

Table 1 The sixth graders 
No. Last and First name Weight 

(Kg) 
Height 
(cm) 

1 B.D* 48 159 
2 B.G* 47 161 
3 D.R. 78 169 
4 I.C* 32 148 
5 M.A. 46 160 
6 P.A. 64 150 
7 P.L* 64 150 
8 S.A* 49 146 
9 V.B* 45 156 
10 I.B* 40 151 
11 A.A* 73 161 

*Female 
 

Table 2 presents the average height and weight in children, according to their age, data collected from 
the professional literature. 

 
Table 2 Data regarding the average development of height and weight in children, according to their age 

Development table: weight and height 
Age Average weight (kilograms) Average height (centimeters) 

Females Males Females Males 
12 yrs. 41.5 40.0 153 150 

Source: Emil and Herta Capraru, Bucharest, 2007 
 

4. Development of the research 
This study used the documentation method, the testing method, and the statistical mathematical method 

for analyzing the data. The Figure 8 Hop Test is a validated test, belonging to authors M.P. Reiman, RC. 
Manske, who have described it in their book "Functional testing in Human Performance" (the chapter "Speed, 
Agility and Quickness Testing"), 2009. 

The Figure 8 Hop Test is described in Figure 1. 
 

 
Figure 1 Figure 8 Hop Test  

(Based on MP Reiman, RC. Manske, Human Kinetics, 2009) 
 

The test assessed the subjects' ability to control their power, speed, and dynamic balance that are 
developed in their leg over a multi-directional track, with a focus on the performance speed, in both the 
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dominant and the non-dominant leg. The test was applied using the following materials: cones to mark the track, 
a timer, an adherent surface, a measuring tape. 

Procedurally, the test was conducted as follows: 
1. The pupil stood on one leg behind the start line, his hands on his hips. 
2. When the command "start" is given, the subject started hopping on one leg in an eight shaped direction. 
3. It is recommended that the first performance is done with the non-dominant leg. 
4. There were two performances for each leg, the best result being recorded. 

The average reference values are presented in table 3. 
 

Table 3 The reference values for the Figure 8 Hop Test 
Figure 

8 Hop Test 
Normal value 

Male 
Normal value 

Female 
Non-dominant leg (sec) 11.39+ 1.38 12.64+ 0.88 
Dominant leg (sec) 11.36+ 1.30 12.47+ 0.89 

Based on Itoh et al.1998, Oritz et al.2005, p<0.5 
 
5. Results of the research 

The results recorded for both the dominant and the non-dominant leg are presented as a table. (Table 4) 
 

Table 4 The results recorded for the dominant and the non-dominant leg 
No. Last and  

First name 
Figure 8 Hop Test 

Non-dominant leg (sec) 
Figure 8 Hop Test 
Dominant leg (sec) 

Weight 
(Kg) 

Height 
(cm) 

1 B.D* 8.55 7.59 48 159 
2 B.G* 10.45 7.49 47 161 
3 D.R. 10.66 10.55 78 169 
4 I.C* 7.89 7.57 32 148 
5 M.A. 9.00 9.12 46 160 
6 P.A. 10.42 10.29 64 150 
7 P.L* 7.06 7.03 64 150 
8 S.A* 7.02 7.81 49 146 
9 V.B* 8.56 8.63 45 156 
10 I.B* 7.55 6.78 40 151 
11 A.A* 10.26 10.52 73 161 

 *Female 
 

The results were statistically analyzed using the SPSS software to see whether they have a positive or a 
negative correlation degree in relation to the subjects' height and weight. The Pearson correlations are presented 
in table 5. 
 

Table 5 The Pearson correlations of the test results in relation to the subjects' height and weight 
Correlations for the 6th grade Weight Height 

figure_8_hop_test_non-dominant_leg_6_ 
Pearson Correlation .539 .726* 
Sig. (2-tailed) .087 .011 
N 11 11 

figure_8_hop_test_dominant_leg_6 
Pearson Correlation .710* .520 
Sig. (2-tailed) .014 .101 
N 11 11 

 
For the sixth graders, as a result of the Pearson correlations between the Figure 8 Hop Test, the non-

dominant and the dominant leg and weight, the following correlation indices were recorded: 
The index 0.539, p‹0.01, indicates a good, positive correlation between the Figure 8 Hop Test the non-

dominant leg and weight, meaning that the pupils with a weight within the average reference values have 
recorded better results at this test. The result is presented in chart 1. 
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Chart 1 Correlation
 

The index 0.710, p‹0.01, indicates
dominant leg and weight, meaning
recorded better results at this test. The

 

Chart 2 Correlation

For the sixth graders, as a 
dominant and the dominant leg and height,

The index 0.726, p‹0.01, indicates
non-dominant leg and height, meaning
have recorded better results at this test.
 

Chart 3  Correlation between
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Correlation between the Figure 8 Hop Test non-dominant leg

indicates a very good, positive correlation between the
meaning that the pupils with a weight within the average 

The result is presented in chart 2. 

 
Correlation between the Figure 8 Hop Test dominant leg and

 
 result of the Pearson correlations between the Figure
height, the following correlation indices were recorded:

indicates a very good, positive correlation between the
meaning that the pupils with a height higher than the average

test. The result is presented in chart 3. 

 
between the Figure 8 Hop Test non-dominant leg and height

leg and weight 

the Figure 8 Hop Test the 
 reference values have 

and weight 

Figure 8 Hop Test, the non-
recorded: 

the Figure 8 Hop Test the 
average reference values 

height 
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The index 0.520, p‹0.01, indicates a very good, positive correlation between the Figure 8 Hop Test the 
dominant leg and height, meaning that the pupils with a height higher than the average reference values have 
recorded better results at this test. The result is presented in chart 4. 

 

 
Chart 4  Correlation between the Figure 8 Hop Test dominant leg and height 

 
6. Conclusions 
This study has partially confirmed the starting hypothesis, in the sense that the Figure 8 Hop Test has 

emphasized the subjects' development level of speed, power, and balance, which allows one to say that over the 
course of the first semester, during the physical education lessons, the selected means have had a positive effect 
in developing these abilities. The results cannot be generalized because the number of subjects in this research 
was relatively small, and from this point of view one must be reserved until another research would apply this 
test to a larger number of subjects. The data recorded and statistically analyzed highlighted the fact that from a 
motor standpoint, the pupils with a body weight closer to the reference values in the professional literature, but 
with a height above average, manage to control better their power, speed and dynamic balance, in other words 
they are more agile. This conclusion is valid for both tests, meaning for both the dominant and the non-dominant 
leg.  
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Abstract 

 
Sports are some of most dynamic social activities aimed to perfect the human being. 
For this reason, the specialists' preoccupation to periodically conduct prognosis 
analyses for spotting the sports' evolution tendencies, seems justified. 
This paper aims to emphasize the way in which the International Olympic 
Committee, through a positive policy and a good management has managed over the 
course of 114 years to become the largest international organization, surpassing 
from this point of view the United Nations.  
This study observed three components - the number of participants, the number of 
countries, and the number of sports in the program of the Olympic Games 
throughout time. 
The results of the research highlight the relatively ascendant evolution of the number 
of participants, with the mentioned syncopes, and the fact that the 241 participants in 
the first edition of the Olympics changed into 11238 participants in the last edition 
in 2016. 

 
Key words: correlation, sports, countries, Olympic Games 

 
1. Introduction 
Compared to its origins, the Olympic Games are not organized in the same country anymore, they do 

not belong to a single gender anymore, today they are accessible to women, all athletes in the world being able to 
participate, regardless of their nationality, race, or religion. They have become a planetary holiday, which people 
would like to be permanent. Unfortunately, this is impossible because, as Ilie Goga in his book The Heroes of 
The Olympic Games, there is still injustice and misery in the world, there are still enslaved and divided nations.  
But the Olympic Games, through the energy with which they combine the equity and the value criteria, shows 
that this permanent holiday is still possible (Ababei, C., 2007).  

Sports are some of most dynamic social activities aimed to perfect the human being. For this reason, the 
specialists' preoccupation to periodically conduct prognosis analyses for spotting the sports' evolution 
tendencies, seems justified. I'm referring, in particular, to top professional sports, with its social role that has 
continuously amplified, a phenomenon that made some authors think that this peak will be followed by an 
imminent fall. (Ababei, R., 2006) 

Over the last decades, sports have evolved in society, from a way to pass leisure time to a major 
industry, with a direct contribution to the increase of social wellbeing, through the effects of socialization that it 
generates, through the improvement of the biological condition of the members of society, through the ways of 
passing one's leisure time, and through the improvement of the economy, by bringing incomes, jobs, and local, 
regional, and national economic development. 

The success of the Games can be attributed to a number of significant factors. Despite the enthusiastic 
support, in many cases of entire countries, or governments, one can speak of three main factors for the success of 
the Games: the openness of the governments, the recognition of the fundamental role of the Games' Organizing 
Committee by delegating many of the attributions of the national Olympic committee and organizing certain 
"test games" with the national athletes to "train" the officials and the volunteers, and to verify the technical 
installations, for the best possible development of the Games. 

 
2. Research purpose, subject and methods 
This paper aims to highlight the ascendant organizational progress of the modern Olympic Games, 

trying to underline the interdependence between the number of given medals and the number of competing 
athletes. 

Also, this paper aims to emphasize the way in which the International Olympic Committee, through a 
positive policy and a good management has managed over the course of 114 years to become the largest 
international organization, surpassing from this point of view the United Nations.  
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This study started from the hypothesis stating that one can establish a correlation between the number of 
participants, the number of events, and the number of sports comprised in the Summer Olympic Games 
throughout the years. 

The research methods used were: the historical method, by consulting the data referring to the 
quantitative aspects of the organization of the Olympic Games (Olympic.org), and the statistical-mathematical 
method to establish the correlation coefficient between the three analyzed components - the number of 
participants, the number of sports, and the number of countries in the Summer Olympic Games, starting with 
their first edition, in Athens, 1896, up to the last one, the 31st, in Rio de Janeiro, 2016. 

 
3. Results and Discussions 
This study observed three components - the number of participants, the number of countries, and the 

number of sports in the program of the Olympic Games throughout time, results presented in table 1. 
 

Table 1. The number of participants, the number of countries, and the number of sports in the program 
of the Olympic Games 

Year No. 
Participants 

No. 
countries 

No. 
sports 

1896 241 14 43 
1900 997 24 95 
1904 651 12 95 
1908 2008 22 110 
1912 2407 28 102 
1920 2622 29 156 
1924 3088 44 126 

 
Year No. 

Participants 
No. 

countries 
No. 

sports 
1964 5152 93 163 
1968 5516 112 172 
1972 7134 121 195 
1976 6084 92 198 
1980 5179 80 203 
1984 6829 140 221 
1988 8397 159 237 

 
Figure 1 presents the evolution of the number of participants in the Summer Olympics, from the first 

edition to the last. 
 

 
Figure 1 Evolution of the number of participants in the Summer Olympics   

 
The analysis of the figure shows a quasi-ascendant evolution of the number of participants in the 

Summer Olympics, however there are syncopes due to various reasons that this author will try to explain as 
follows: 
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Year No. 
Participants 

No. 
countries 

No. 
sports 

1928 2883  46  109  
1932 1334  37  117  
1936 3963  49  129  
1948 4104  59  136  
1952 4955  69  149  
1956 3314  72  151  
1960 5338  83  150  

Year No. 
Participants 

No. 
countries 

No. 
sports 

1992 9356  169  257  
1996 10318  197  271 
2000 10651  199  300  
2004 10625  201  301  
2008 10942  204  302  
2012 10568  204  302  
2016 11238  207  306  
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A first drop in the number of participants can be noticed in the 3rd edition of the Games, at St. Louis, 
USA. The reduced number of participants can be explained by the historical conditions of the time, trans-oceanic 
traveling being possible only by boat, this taking up to three weeks. This kind of travel was also quite expensive, 
and the third class passengers were complaining of sea sick. This can explain why the Games could be attended 
only by wealthy Europeans, especially westerners, for who the travel was reduced to a week. 

There was an ascending progress up to 1924, then between 1928 and 1932 there was another drop in the 
number of participants. In 1928, the reduction in relation to the previous edition is of 205 participants, this being 
caused by the relatively low capacity of the city of Amsterdam, the athletes being lodged on ships anchored in 
harbors, or on the city canals. 

A significant drop is recorded in 1932, when the Olympics are organized again on American soil, and 
although the time to cross the ocean was now of about 10 days, not many Europeans wanted to start an expensive 
and tiring journey to participate in the Games. 

Between 19365 and 1952 there was an ascension in the number of athletes participating in the 
Olympics, but it mus be said that two editions of the Games did not take place because of World War 2. 

In the ascending evolution of the number of participants, there are only two other syncopes, one in 
1956, at the 16th edition, in Melbourne, when the distance and the specificity of Australia reduced the number of 
participating athletes. It must be said that because Australia is a continent where people and animals lack 
immunity to certain European diseases, the IOC decided to organize the equestrian competition in Stockholm, 
the Australian government at that time not permitting the European horses to set foot in the country, fearing the 
risk of a pandemic. Even today, introducing unauthorized foods on Australian soil constitutes an offense that is 
severely punished. 

The second syncope is recorded during the 22nd edition of the Games, when the democratic countries 
have boycotted the Olympics because of the USSR invasion of Afghanistan, this causing a sporadic participation 
from the Western European athletes. 

The results of the research highlight the relatively ascendant evolution of the number of participants, 
with the mentioned syncopes, and the fact that the 241 participants in the first edition of the Olympics changed 
into 11238 participants in the last edition, of 2016. 

Figure 2 presents the evolution of the number of countries participating in the Summer Olympics, from 
the first edition to the last. 
 

 
Figure 2 Evolution of the number of countries participating in the Summer Olympics 

 
The analysis of the number of participating countries to the Summer Olympics follows generally the 

tendency of the number of participating athletes, the syncopes being recorded during the 1904, 1932 and 1980 
editions, the causes being the same as in the case of the athletes (Figure 1). 

It can be said that starting with 1996 one can speak of a certain consistency in the number of 
participating countries, arriving at an average number of 200, with variations of a few countries. This is due also 
to a relative stabilization of the number of states worldwide, as opposed to the 1990s, when new states were 
created, as a result of the fall of the Iron Curtain, the dissolution of the USSR and Yugoslavia, which only them 
have brought in the IOC no less than 13 new states. 

The evolution of the events in the Summer Olympics is presented in Figure 3. 
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Figure 3. Evolution of the events in the Summer Olympics 

 
The analysis of figure 3 highlights another dynamics than the one recorded in the other two studied 

components. Thus, one can see that over the course of time, there is a permanently ascending progress, followed 
by stabilization, starting with the year 2000, when a maximum bearable point has been reached from an 
organizational viewpoint - approximately 300 events. Considering what has been said above, there are 
discussions in the IOC about their intent to give up some classic Olympic sports (wrestling, boxing), to make 
room for new sports that are more popular (GSP, 2013, Reuters, 2018).  

One can notice that from 43 sports in the inaugural edition of Athens, 1896, it got to 306 in the last 
edition of the Games. This spectacular growth generates organizational problems, from the point of view of the 
infrastructure that must be made available, and of the actual time for the competitions, which is always limited. 
Thus, some sports start the competition, most of the times the qualifications, before the official opening of the 
Games, which is considered to be the most viewed television broadcast in the world. 

The correlation indices between the 3 studied factors were calculated. Table 2 presents the calculated 
correlation indices, and figures 4, 5, and 6 represent the correlation between the factors. 

 
Table 2 The Pearson correlation between the studied indices 

 No_participants No_countrie

s 

No_sports 

No_participants 

Pearson Correlation 1 .985** .975** 

Sig. (2-tailed)  .000 .000 

N 28 28 28 

No_countries 

Pearson Correlation .985** 1 .970** 

Sig. (2-tailed) .000  .000 

N 28 28 28 

No_sports 

Pearson Correlation .975** .970** 1 

Sig. (2-tailed) .000 .000  

N 28 28 28 

**. Correlation is significant at the 0.01 level (2-tailed). 

 
Statistically, the correlation index 0.985, p‹0.01 indicates a direct positive correlation between the 

number of countries and the number of participants, meaning that the number of participates increases with the 
number of countries.  The positive linear dependency is presented in Figure 4.  
 

0
50

100
150
200
250
300
350

18
96

19
00

19
04

19
08

19
12

19
20

19
24

19
28

19
32

19
36

19
48

19
52

19
56

19
60

19
64

19
68

19
72

19
76

19
80

19
84

19
88

19
92

19
96

20
00

20
04

20
08

20
12

20
16

Events

events



ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI 
FASCICLE X

 

Figure 4 The positive linear dependency

The correlation index 0.975,
participants and the number of sports,
participants.  The positive linear dependency
 

Figure 5 The positive linear dependency

The correlation index 0.970, p‹0.01
the number of sports, meaning that 
linear dependency is presented in Figure
 

Figure 6 The positive linear dependency
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4. Conclusions 
The calculated correlation indices confirm the working hypothesis, in the sense that there is a tight 

significant positive correlation between the three factors taken into consideration.  
It can be said that, from an organizational standpoint, the Olympics are close to reaching the maximum 

limit of bearability, mainly in regards to the existing events, the International Olympic Committee drastically 
tightening the qualification criteria. In this context, Pierre de Coubertin's saying, “what's important is to 
participate,” becomes even more current as the simple participation in the Olympic Games involves extremely 
restrictive series of qualification. 

In regards to the participating countries, one can say that their number will not increase significantly, 
considering the current geopolitical situation. 

Not in the least, one must emphasize the fact that in calculating the organizational effort for the Games, 
one must take into consideration also the mass media and the technical staff of the delegations, making the 
number of the actual participating persons to be higher than the number of athletes, a real image being given also 
by the number of volunteers and of the security people, which makes the Olympic Games the amplest organized 
manifestation in the world. 
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Abstract 

The importance of the topic approached: by definition, lumbosacralgia is a painfully 
localized symptom for which it is not always possible to establish a direct 
relationship between the importance the patient is giving to this suffering and the 
anatomo-pathological changes of the spine. Somatic manifestations depend on the 
etiopathogenicity of the disease as well as on the psychological interpretation of the 
nociceptive message. The participation of these psychosomatic components is not at 
all negligible and it explains the spectacular improvements made by means that at 
first sight have nothing in common with the supposed underlying etiopathogenic 
pain. Lumbosacral pain located or associated with a root syndrome accounts for 
more than 50% of the cases occurring in physical medicine services. In all countries, 
the same suffering represents a temporary incapacity to work and has very high 
social costs. Studies show that spine pain reaches about 80% of adults, but only 20% 
of the cases get true vertebral pathology. Its incidence increases with age, women 
between 40-60 years of age being more often affected than men. These patients are 
not only familiar with physiotherapy, but we also find them in the rheumatology, 
internal medicine, neurology, neurosurgery, orthopedics ward.  
This dispersion between different specialist medical services can be explained to a 
certain extent by the diversity of the etiopathogenic factors involved in triggering the 
lumbosacral pain. On the other hand, there is a lack of proper health education in 
this area. Lumbar discopathy is characterized by back pain located in the lumbar 
region at some point in the patients’ life. Current studies highlight the fact that 
vertebral discopathy occurs more and more in younger persons. Dorso-lumbar 
spondylosis (dorsolombarthrosis) is the localization of the degenerative process or a 
developmental abnormality in the dorsal and lumbar spine, both in the discosomatic 
and the interapophoresis sector; there may be manifestations of diffuse osteophytosis 
at this level. It is frequently localized in the diartrodial mobile articular joint, which 
presents the articular cartilage as an important element of the joint with evolution 
towards functional articular agenesis in the end. 
 

Keywords: Discopathy, Spondylosis, Lumbar, Pain, Physical Therapy, Massage. 
 

1. Introduction 
Dorso-lumbar spondylosis is part of the degenerative chronic rheumatism, the patients affected by this 

disease will not heal, specialists just trying to stabilize their health. Dorso-lumbar inter-apophysealarthrosis may 
have an important clinical echoe due to the proximity of important anatomical factor, nerve root, hence the 
frequent neuralgia caused by inter-apophysealarthrosis. The presence of distressing symptoms in a patient with 
spondylosis can be related to another concomitant lesion or so called spinal decompensation: the failure of 
lumbar muscles to which greater or less level of osteoporosis can be added.  
The causes of back pain are generally due to: 

- incorrect postural attitudes adopted for a prolonged time 
- body movements and exercises performed in an incorrect way 
- excessive muscle tension resulting from physical and psychological stress 
- decreased muscle tone (abdominal, lumbar and dorsal) due to a sedentary lifestyle 
- increased body weight (obesity being seen today as the disease of our century, affecting an increasing 

number of people) 
Intervertebral disc damage is called by some authors disc hernias, and by others discopathy. Broadly 
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speaking, the latter term, seems closer to the anatomical-clinical reality, since the disc does not suffer only 
through herniation, there is a whole disc disorder, different from the herniated disc, which causes lumbar spine 
suffering. On the other hand, the lumbar column should be regarded as a unitary one, which includes, besides the 
vertebro-discal segment, the adjacent soft tissues (muscles, ligaments, fascia), which can often be the place of 
suffering. Probably for this reason, the latest monographs talk about what the Anglo-Saxon authors call "low 
back pain." 

This designation refers to lower back pain due to the mechanical cause, caused by the suffering of both 
soft lumbar tissues and vertebral structures (disc, intracanalicular ligaments, posterior vertebral joints, vertebral 
pedicles) affected by a degenerative process. Clinically, we include: isolated lumbosacral pain, lumbosacral pain 
with algae on the lower limb, and lumbosacral pain with radicular irradiated algae. In young patients, dorso-
lumbar arthrosis occurs on a consecutive kyphosis of vertebral epiphyses (Scheuermann's disease), in women 
after menopause, it complicates kyphosis with lumbar hypertrophic syndrome (trophostatic syndrome), and in 
the elderly there is senile kyphosis through diffuse osteoporosis of the spine. The importance of these things is 
that at least once in our lifetime each of us feels a dorsal discomfort. In the adult, back pain is one of the main 
problems of the age, and can become a source of constant trouble for many of them.  

Treatment of lumbar disc herniation should be complex but still unitary in terms of conception, despite 
the preference to opt for one of the means at hand, in relation to the various specialties that have begun to claim 
independence. Although not everyone agrees, physical-kinetic treatment is the most judicious treatment of 
lumbosacralgies when they are not contraindicated and are not at a stage requiring neuro-surgical treatment. In 
this category the following lumbosacralities occur: Vertebral discopathy, Lumboscia Syndrome, Lumbar disc 
herniation / Operated Lumbar disc herniation, Rheumatism Pelvispondilite. The correctness of the therapeutic 
conduct depends first of all on the correctness of the indication, and this will be related to the patient’s age, his 
profession, the etiology of the disorder, the sports activities he practices, the moment of the accident, as well as 
the type and severity of the clinical manifestations. 

Taking into account these therapeutic indications and the particularities of each case, conservative or 
surgical treatment can be adopted. The purpose of this treatment is to maintain the function of the trunk, the 
affected inferior limb and the individual's independence. Evolution and prognosis are benign; however, the 
symptoms require therapeutic measures that help to improve the condition of the patient and prevent his 
psychological depression. The progression of lumbar spondylosis is slow, degenerative lesions of the spine are 
accentuated with age. Prognosis is generally favorable. One of the complications of the spine-lumbar 
spondylosis is also the medullary compression syndrome, which translates to the lower limb by a decrease in the 
deep sensitivity and at the level of the upper limb through an amyotrophic or sensitive-motor picture. 

Evolution is dependent on: - risk factors control, orthostatic posture control, avoiding physical strains, 
adverse weather conditions, diagnosis and correct treatment in acute attacks, maintenance therapy in chronic 
periods, secondary prophylaxis of recurrences, periodic medical supervision obeying conservative or surgical 
therapeutic indications. 

Problems occur only in forms with a high neuromotor deficiency and temporary incapacity for 
increased work and vary from case to case. The approach of patients with chronic lombalgia is complex and can 
not yet be subject to a simple algorithm. A clear understanding of the spine anatomy, a pertinent presentation of 
anamnesis and examination, relevant laboratory studies, the discovery of the causes of dorsolumbar pain and the 
therapeutic approach to improve the patient’s care. The recovery methods we have dealt with throughout this 
work are the recovery through kinesitherapy and massage, starting from the consideration that the stability of the 
spine is not due to the conformation of theextrimities of bone joints nor to the capsulo-ligamentations, which are 
insufficient passive elements of support, but to the periarticular muscle groups. On the other hand, it has been 
found that early mobilization is superior in results to prolonged immobilization that resolves with muscle 
atrophy. 
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Figure 1.The vicious circle of lumbar pain 
 
Lombalgie=back pain 
Miscari dureroase = painful moves 
Frica de miscare (kineziofobie) = fear of movement (kinesiophobia) 
Inactivitate fizica = physical inactivity 
Pierderea obiceiului de a se misca = losing the habit of moving 
Usoara redoare = slight stiffness 
 

Massage as a technical medium depends on the clinical condition of the patient and the existence of 
contraindications regarding the application of other therapeutic techniques. 
This paper highlights the objectivity of the favorable evolution of patients with lumbar disc herniation through 
the complex recuperatory approach, and especially with the classic massage techniques and applied 
differentiated kinetotherapy depending on the etiopathogenic implications. 
 

2. Purpose and objectives of the research 
The paper aims to demonstrate whether the proposed operational model contributes to the improvement 

of the functional capacity and the quality of life in the patients with lumbar pathology, starting from the 
importance of social recovery and social reintegration of people with lumbar disc herniation - phases, operated or 
not. Kinetotherapy and massage apply the means of medical kinetology for the purpose of somato-functional, 
motor and psychic recovery or reeducation of secondary compensatory functions, in case of partially reversible 
or irreversible diseases. Clinical-functional examination must be carried out carefully and early to any patient, to 
capture all the existing changes. The entire medical care of this type of pathology of the locomotor apparatus has 
as the ultimate physical purpose physical independence in the context of observing lack of pain, stability and 
mobility, after the correct and complete evaluation (etiopathogenic, clinical and functional) before the 
therapeutic program and throughout its course. 

Physical therapy has a fundamental role in achieving the objectives set in complex medical care after 
the complete examination of the patient, namely: 

- maintaining or promoting joint mobility; 
- restoring strength and muscle strength; 
- restoring coordination of movements; 
- promoting arterio-venolymphatic circulation; 
- regaining engine control and functionality of the affected region. 
 
3. The research objectives are: 
- to determine which are the optimal exercises in the kinetic program applied according to the 

patient's state (evolutionary, etiopathogenic context); 
- to establish the indications and contraindications of the application of the kinetic program within 

the complex medical care of the patient (medical, physical, kinetic); 
- to determine the optimal number of recuperation program sessions; 
- to determine the optimal period of application of therapy resulting in improvement of clinical 

symptomatology in these patients; 
- to make up the kinetic program that the patient will have to follow at home under the conditions of 

a relatively normal life and work regime. 
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4. The hypotheses of the research, outlined above, are: 
- the complete clinical and functional evaluation of the trunk, spine and lower limb in the context of 

assessing the patient's overall clinical and functional status contributes to the more efficient 
recovery of the patient; 

- the precocity and fairness of complex medical care significantly improves the rehabilitation 
process; 

- the choice and mode of application of kinetic methods are tailored to the individual type and 
severity of the disk hernia; 

- the analytical and global re-education of the trunk is essential for the re-education of global 
functionality; 

- demonstrating the efficiency of kinetic means and joint protection techniques associated with other 
methods of recovery in algic and functional syndrome of lumbar disc herniation. The importance of 
cervical and dorsomolar pain in our society is underlined by the following: 

1. the annual social cost of dorsolumbar pain (in the United States is estimated between 20 and 50 
billion dollars); 
2. dorsolumbar pain is the most common cause of disability in patients under 45; 
3. in one study, 50% of working adults acknowledge that they have had a traumatic injury at the back; 
4. approximately 1% of the population is permanently incapacitated due to dorsolumbar pain.  
There is enormous economic pressure to ensure effective and rational care for patients with 

dorsolumbar pain. As a result, Clinical Practice Guidelines (GPC) for patients with dorsolumbar pain change 
rapidly. GPCs are defined as evaluation or treatment algorithms based on investigation or treatment indications 
in a sequence of steps taken into patient’s care. GPC for acute dorsolumbar pain is based on incomplete 
evaluation, but reflects current medical practice. Approaching patients with chronic lumbar malformation (LC) is 
complex and can not yet be subject to a simple algorithm. 

Discopathy / lumbar spondylosis is very common and in this case, vertebral pain is the main symptom 
of the disease. It can be localized (lumbago) or can irradiate on the path of various interested nerve roots 
(lombosciatica), depending on the irradiation territory and on the affecting the osteotonic reflexes (rotulian and 
achilean).  

Phase I is the phase of small instability with light laxity of the pulp nucleus in the fibrous ring, causing 
intermittent, postural, chronic lumbar pain. Most times, at the end of the effort and at rest, these pains disappear, 
in order to reappear under various conditions of stress of the lumbar segment. 

Phase II is the lesion of the disc phase, with the break of the fibrous ring and the postero-central 
protrusion of the pulpos nucleus, causing an acute or overactive lumbago of discogenic type, whose clinical 
manifestation is as follows: 
Subjective: sudden onset, unilateral or bilateral lumbosacral pain, the pain is mechanical, it does not fall on the 
lower limbs, or if it does, it does not pass on the knee. 
Objective: Lumbar deformation with diminished physiological lordosis, often without scoliosis, painful 
limitation of trunk flexion (small Schöber index), bilateral positive Lassegue sign. 

Phase III is also called the root phase and occurs through the posterolateral protrusion of the herniated 
disc, which will intercept a nervous root in its path. For this reason, the symptomatology will occur unilaterally. 
This phase has three stages: 
Stage 1 - irritable - The herniated disc reaches the root without compressing it or leaking it in any way, only 
touching it. This is why at this stage the patients accuse pain along the root, but without any neurological signs. 
Subjective: unilateral lumbo sacral pain, irradiation in the lower limb along a dermatoma (L5, S1, L4, L3, L2), 
mechanical pain, which is usually calm during resting time. 
Objective: a) Static vertebral syndrome with: lumbar scoliosis, diminished lumbar lordosis, paralombar muscle 
contracture, b) Dynamic vertebral syndrome with: high toe-ground index, small Schöber index, positive 
Lassčgue sign on the affected part. 
Stage 2 - Compressive 
The herniated material reaches the nervous root, which it compresses. Now paresthesias are added to the 
symptomatology on the pain path. In the objective exam, hypoesthesia will appear on the path of the root, the 
diminution or disappearance of osteotonic reflexes: the rotulian reflex in the L4 root damage and the Achilles 
reflex in the S1 root. 
Stage 3 - interruption: At this stage, along with the signs and symptoms present in stage 1 and 2, the signs 
resulting from the division of axons from the root or of the whole root through the conflict with the herniated 
disc manifest themselves. The paresis, the paralysis that is installed respectively, is attributed to the presence of 
the motor deficit in the neuromiotomy. We will find that the patient can not stand on his toes in the paralysis of 
the S1 root, or that he can not stand on the heels in the paralysis of the L5 root. 
Phase IVit is the phase of degenerative changes with the occurrence of discartosis and interapophoresis arthrosis 
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after the age of 40. With age, the pulp nucleus dehydrates and becomes brittle. At the same time, the fibrous ring 
also undergoes important changes following the repeated mechanical stresses it has undergone. This phase fits 
the generic term of lumbar discopathy. At this stage we will be able to meet the following clinical aspects: 

 without subjective complaints; 60-70% of the subjects are carriers of asymptomatic lumbar 
discoloration; 

 Sciatica by gripping the root in the degenerative process at the level of the foramen. It is the so-
called "sciatica of the old ones", with a negative Lassčgue sign; 

 acute lumbago after 40 years, lumbago of musculo-ligament type, with pseudo-sciatica (diffuse 
pain in the lower limb, without dermatomal character). Symptomatology usually occurs suddenly 
after a weight-lifting exercise, accompanied by the limitation of lumbar motion, especially on 
lateral inclinations, which are severely painful; 

 Chronicback pain, with myogelosis nodules and paralombar and parasacrate trigger points, whose 
activation has a definite psychoemotional and meteorotropic character; 

 Vertebral canal stenosis, much less diagnosed, can have a polymorphic manifestation, from simple 
back pain with scialalgia to horse tail syndrome. 

The root on which compression is exerted can be appreciated. 
The objectives of kinetotherapy are different depending on the stage of suffering: acute, subacute, 

chronic or complete remission. In the acute stage, general relaxation and relaxation methods of the lumbar 
muscles are applied. In the subacute stage, the real kinetotherapy program begins, the most famous one being the 
Williams program . In addition to the relaxation techniques, we will now apply techniques in order to help the 
lower trunk be more mobile. At the chronic stage we can begin to tonify the weak muscles. We continue to 
briefly describe the exercises that make up the Williams program, exercises that are performed in three phases, 
depending on the evolution of the condition. 
 

WILLIAMS PHASE I PROGRAM 

Exercise 1 - Dorsal decubitus: knees are bent and extened. 
Exercise 2 - Dorsal Decubitus: draw a knee to the chest with both hands, trying to touch it with your 
forehead; then proceed the same with the other knee. 
Exercise 3 - As with Exercise 2, but with both knees concomitantly. 
Exercise 4 - Dorsal decubitus, with your hands under your head: pull a knee to your chest as much as 
you can, then the other one, then both. 
Exercise 5 - Dorsal decubitus with raised arms up, knees bent at 90 degrees, soles on the bed: push the 
lumbar part to the bed, abdominals are contracted, the sacrum is gently raised on the bed; return, then 
repeat. 
Exercise 6 - Seated on the chair, with the knees wide away: lean forward long enough to touch the 
ground under the chair; keep this position for 4-5 seconds, return, then repeat. 

Each exercise of phase I is performed 3-5 times, repeating it 2-3 times a day. 
After two weeks, these exercises are added to those in Phase II. 

 
WILLIAMS PHASE II PROGRAM 

Exercise 7 - Dorsal decubitus with knees bent, feet on the bed: both knees are bent to the right, then to the 
left until they reach the bed. 
Exercise 8 - Dorsal decubitus: the right heel is placed on the left knee; an inner abduction of the right hip 
is performed, until the right knee touches the plane of the bed, then reverses. 
Exercise 9 - Dorsal decubitus: alternatively, an extended inferior member rises as high as possible. 
Exercise 10 - In Orthostatism: Genuflexes with hands against the back of the chair, the back is perfectly 
straight, the heels remaining on the ground. 
Exercise 11 - The position of a "servant knight", with the body bent over the thigh which is up to 90 
degrees, also leaning against the ground with the hands: the support knee is stretched, executing a 
balancing that must extend the psoas-iliac. 

During this period, hunging exercises are also performed: with the face or back to the treadmill, 
raising the kneels to the chest, left-right knee rotation, lower limb swinging, lumbar flexion with legs on a 
bar. 

 
WILLIAMS PHASE III PROGRAM 

Exercise 12 - Dorsal decubitus, knees bent at 90 degrees, soles on the bed: push the lumbar region to bed, 
contract the abdominals, gently lift the sacrum off the bed; the same lumbar and pelvic movements are 
gradually performed, but with less bent knees until they are fully stretched. 
Exercise 13 - In the orthostatism position, against the wall, the heels at 25-30 cm from it: the sacram and 
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lumbar region against the wall; the
region with the wall. 
Exercise 14 - Dorsal decubitus: ride

 
Within the complete remission

awareness of the correct position of
lumbar spine methods during exercise,

The research we performed
years. The study was conducted at the
May 2017 and we followed for six months
start of the rehabilitation treatment,
month) and at 6 month post-recovery
massage, kinetotherapy and hydrokinetotherapy

 
5. Case selection 
Patients diagnosed with clinical

whom and from whom we were able
objectives at the time of the study; patients
6-month period; 
The distribution by gender, age and 
 

Figure
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the heels are gradually approaching the wall, keeping contact

ride the bicycle with the tilted basin. 

remission stage, the kinesiology program aims to prevent
of the lumbar spine and pelvis, as well as appropriation

exercise, especially by weight lifting. 
performed included a group of 16 patients diagnosed with low

the Center for Physical Therapy of the FEFS Galati, during
months the effects of applied therapy. The complex evaluation

treatment, at the end of the physical-kinetic therapy (on average
recovery period for each case. We followed the therapeutic effects
hydrokinetotherapy program for the 16 patients. 

clinical and imaging lumbar discopathy, were included in
able to obtain complete clinical and functional data 
patients who underwent the complex evaluation and recovery

 background of the patients under study is shown in the

Table1.  Distribution of cases by gender. 
Gender No. of cases 
Male 7 
Female 9 
Total  16 

 

 
 

Figure 2. The gender component of the studied lot 

Table2.  Patients home environment 
 Urban Rural 

Male 5 2 
Female 7 2 
Total  12 4 

contact of the lumbar 

prevent relapses, aiming at an 
appropriation of some "caging" 

low back pain, aged 25-60 
during December 2016 - 

evaluation occurred at the 
average about 4 weeks, 1 

effects generated by the 

in the study; patients for 
 according to the study 
recovery program over a 

the following tables. 
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Fig. 3-

The distribution of patients
of lumbar discopathy in urban areas 

 

 No of cases
Male 7
Female 9
Total 16

Initially, we performed a complete
patients under study with the multidisciplinary

Throughout the clinical evaluation,
especially cardiovascular function 
respiratory, digestive, neurological condition).
 

6. Conclusions 
Approaching patients with 

not yet be subject to a generalized algo
A clear understanding of the spine 
laboratory studies, the detection of
patients care. 

The recovery methods which
kinetotherapy and massage, which start
conformation of the bone extremities
passive supportive elements, but to 
mobilization is superior to prolonged

Correct and complete evaluation
the patient with lumbar discopathy /
emphasizing the need to use standardized
compared. 

The therapeutic approach 
pathophysiological links and require
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- The component on the origin of the studied lot 

 
patients according to the home environment denotes, in our case,

 and among women. 

Table 3. Age groups 
cases         25-30         31-40         41-50        

7 0 3 2 
9 2 4 2 
16 2 7 4 

 

 
Figure 4. Age groups 

 
complete (etiopathogenic, clinic, paraclinic and functional)

multidisciplinary recovery team. 
evaluation, we assessed the general physical state (apparatus
 - blood pressure, cardiac frequency, peripheral pulse,
condition). 

 low back pain / lumbar pain / lumbar disc herniation
algorithm. 
 anatomy, a pertinent presentation of the history and

of the causes of dorsolumbar pain, and the therapeutic

which we have highlighted throughout this work 
start from the consideration that the stability of the spine

extremities nor to the capsulo-ligamentations formations, which
 peri-articular muscle groups. On the other hand, it has

prolonged immobilization in terms of results, that resolves with
evaluation of the spine, pain and functional status due to consecutive

/ lumbar disc hernia is an important component within
andardized scales through which recorded progress 

 to recovering HDL patients should be complex, 
require associated recovery means: medication, physical

 

case, a higher incidence 

      51-60  
2 
1 
3 

 

functional) assessment of the 

(apparatus and systems, 
pulse, peripheral vascular, 

herniation is complex and it can 

and examination, relevant 
therapeutic approach to improve 

 are the recovery, by 
spine is due neither to the 

which are insufficiently 
has been found that early 

with muscle atrophy. 
consecutive disability in 

within the recovery program, 
 can be quantified and 

 it should address all 
 kinetics and hygiene-
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education. 
The functional evaluation of disc hernia disability by calculating the Wanddell and Main chronic 

disability index and the Roland-Morris questionnaire score showed a significant increase in its value, comparing 
the assessment stages, while a significant drop in the score produced after 4 weeks of rehabilitation. It can be 
noted that 10 patients experienced almost complete functional recovery after the physical-kinetic program with a 
score smaller or equal to 3 at the end of the assessment period (Roland-Morris). 

Through the therapeutic means used, a pain reduction occurred in all patients at all times, with the 
indication that the reduction in the pain parameter was significant regardless of the sex and age group of the 
patients. 

Any kinetic treatment at the level of the lumbar region involves restoring the functionality of this 
segment, under the conditions of a muscular force, stability and controlled movements at this level, preventing 
neurological complications and increasing the quality of life. 
Through the obtained results we managed to emphasize the role of the physical therapist in the evaluation and 
functional recovery of the consequences due to the lumbar suffering in order to substantiate the objectives, 
methods and means of kinetics within the complex functional recovery program 
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Abstract  
In the present paper we aim to address the issue of school physical education classes 
in the current European context in order to understand different perspectives that are 
explained by cultural, economic, social, as well as by tradition. Deeply human, 
physical education is a particularly complex activity that systematically capitalizes 
on all forms of physical exercise in order to increase mainly the biological potential 
of man in accordance with social requirements. The intended biological potential 
involves effects on multiple plans: optimizing physical development, demanding the 
great functions that support physical effort, and implicitly increased effort 
capability, improving motor skills, etc. It also influences the cognitive, volitional 
and emotional aspects of the cognitive, volitional and emotional plans, influencing 
the intellectual, moral, aesthetic and technical-professional education in an 
important way, being an integral part of the general education system. 
 At the same time, the paper includes a sociological survey based on a 
questionnaire, from which we have chosen some questions that we wanted to find 
out about the teachers 'perception, on various specializations, on the importance of 
physical education in school, the place in the pupils' schedule gymnasiums, factors 
influencing the design and benefits of physical education lessons. 
From the analysis of the specialty literature, there was an increasing awareness of 
the importance of school physical education classes in the European space, so some 
countries have increased the number of hours (Finland and Portugal), others have 
imposed diversification of contents (Hungary and Poland) and others teaching the 
subject and in the primary classes by specialists in the field, who have the ability to 
adapt to the changing needs of the computerized society. The interpretation of the 
questionnaire data highlighted the fact that the majority of teachers are aware of the 
role, place and importance of physical education in the curriculum. 

 
Keywords: physical education, curriculum, biological potential, skills, healthy lifestyle 
 

1. Introducere 
 In the context of a very complex socio-economic system, the opinions of the specialists, the scientific 
achievements, the experience and the practice reflected in the international normative acts, including the 
specialized bodies and subdivisions of the Council of Europe and the United Nations (CCPC, 1996; Coakley, 
Dunning, 2006; White Paper on Sport, 2007), converge to the belief that the field of physical culture and sport 
exerts in society a very important social function, related to all the age groups of the population. As a result, the 
social potential of physical culture and sport, through minimal means and maximum effects, can, in the short 
term, contribute to the harmonious ethical and physical development of all citizens. Physical education (PE) is a 
science, and specialists define it as "an activity that systematically exploits the whole of the physical exercises in 
order to increase mainly the biological potential of man in accordance with social requirements." (Cârstea 2000, 
p.19) 
 The intended biological potential involves effects on multiple plans: optimizing physical 
development, demanding the great functions that support physical effort, and implicitly increased effort 
capability, improving motor skills, etc. It also influences the cognitive, volitive and emotional aspects of the 
cognitive, volitive and emotional plans, influencing the intellectual, moral, aesthetic and technical-professional 
education in an important way, being an integral part of the general education system. 
 Jean Le Boulch (1971) defines PE as "the science of human movement." Later, Pierre Parlebas 
(1981) introduced the concept of motor behavior (meaning a significant behavioral organization), which led to 
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the emergence and development of the science of motor action. The subject conducting a certain motor action 
reacts in its entirety through complex behavior including (Le Boulch 1995): physiological reactions, external 
manifestations (movements, words), mental responses (conceptualizations), effects on the external environment. 
 The complexity of the concepts with which specialists operate makes it impossible to establish a 
universally valid definition, due to interdependence with the social and educational aspects of human society. 
Edgar Morin (1996), for example, points out that "the subject of physical education is not the movement itself, 
but the human movement, filled with cultural characters capable of activating the changeable and changeable 
character of the movement, by the need to take account of the anthropological context" conditioned. 
 Jacques Ullmann (1989) is of the opinion that PE must make it possible to specify the place assigned 
to the body in society and culture. In this regard, all specialists agree that physical education and sport are very 
important areas in the process of forming the personality of contemporary man - the basic purpose of any 
educational system. It should not be omitted that PE classes are the only ones that physically compensate for the 
other activities provided by the curriculum.  
 In this context, the role of PE classes should be increased, with accent on their efficiency, which can 
be achieved by adapting curricular content, discipline, the possibility of physical and mental development of 
pupils and solving in a way that is most attractive for students of the tasks facing this discipline: ensuring and 
maintaining an optimal state of health, harmonious physical development, the formation of skills and motor 
skills, the development and improvement of basic and combined motor skills etc. 
 The Law of Physical Education and Sport, issued in 2000, stipulates in Article 2 that "physical 
education and sport means all forms of physical activity intended, through an organized or independent 
participation, to express or improve physical condition and spiritual comfort, establish civilized social 
relationships and lead to results in competitions of any level."(Law on Physical Education and Sport No. 
69/2000). In accordance with the provisions of the National Education Law no. 1/2011, as subsequently 
amended and supplemented, art. 68, paragraph (2), "Physical education and sport in pre-university education are 
included in the common curriculum of educational plans". In this context, the central principle of the European 
Association for Physical Education (EUPEA): „No education without physical education” (Nici o educaţie fără 
educaţie fizică). 
 Moreover, the Manifesto F.I.E.P. (International Federation of Physical Education) of 1970 and 
through the Madrid Declaration of the European Physical Education Association, (1991), argued through studies 
conducted on children and young people of different ages the need to systematically practice PE and sports for at 
least 1 hour a day until the age of 12, and at least 3 hours per week for children older than 12 years and for 
adolescents. EU provisions record the need for 3 hours of compulsory PE per week. 
 Consistent with this perspective, analyzing the concrete situation in Romania, the specialists 
introduced the Strategy of School and University Sports. 2016 -2032 (2016, p. 21 and 22) the following 
proposals: introducing, instead of exemptions for PE, the category of "pupils with special educational needs" 
who, based on expertise and special recommendations, will participate in PE classes and will be marked 
accordingly by a system of criteria established by the departments of physical and sports education of those 
institutions; the implementation of the "sports portfolios" for the pupil, encompassing the individual sports 
history, content that will vary from one educational step to another; the reintroduction of physical education and 
sports, the list of subjects for the baccalaureate exam and the introduction of the scouting system both at the level 
of the educational units and at the level of the higher education institutions, to select the pupils with sporting 
results and to be included in the list of those who will receive the sports merit scholarship. 
 The social and legislative context is favorable, as it is not only an awareness of the importance of 
physical activity hours, but also the effort to find solutions, to enhance the value of physical education and sports 
activities. 
 Specialists, for example, raise the issue of forming theoretical knowledge in PE lessons, which are 
the support for the skills they form in a student-centered education system. The whole process involves several 
stages, from the perception and understanding of the essence of information and memory, to the "creative and 
quick application in new situations" that I do not know beforehand. (Docu, Carp 2007, pp. 36-37) 
 At the same time, the PE teacher must take into account in the teaching-learning-evaluation process 
the full spectrum of key competences and disciplinary skills. The behavior of the teacher towards the child must 
be tactful to counteract the crises of shyness, anxiety, fear of ridicule from colleagues, resulting from the 
incorrect execution of exercises. It is also good to promote socially positive behavior based on praise / 
appreciation for positive (useful) verbal expressions that have positive influences on them, as demonstrated by 
the study by Carla Vidoni and Jerome D. Ulman (2010, p. 127) 

PE, by its specificity as a school discipline, has a pronounced formative character in the sense that it 
actually accomplishes the preparation of students for life. This discipline benefits from a very large number of 
exercises, differentiated and adapted to all subsystems and variables. It implies systematic practice and according 
to the scientific rules of some exercises, the necessity of practicing physical exercise systematically, as part of 
the life regime, has acquired an axiomatic character for the contemporary man. Instead, the implementation of 
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this concept has different solutions, in many cases, it does not meet the desideratum. PE addresses the three areas 
of learning: cognitively related to theoretical knowledge, affective (feelings or attitudes) and psychomotor 
(skills, motor skills). 

In order to achieve the objectives set, in teaching PE, it is necessary to accent the accessibility and 
relevance of the subjects proposed to students, so that the PE activities become attractive and efficient. In the 
European space, specialists have determined differences not only in age particularities, the existence of multiple 
intelligences (Gardner, 1983, pp. 41-43.), Differentiated biological development by gender but also in terms of 
focus on different goals by gender. Thus, Julie A. Derry (2002) notes that while boys are only interested in 
having fun while doing sports, while girls are more attracted to learning technically, based on strategic skills and 
games. Other authors, such as the Norwegians Anne Klomsten Torhild, Einor Melgren Skaalvik and Geir Arild 
Espnes (2004), indicate differences by gender in the motivational global physical, endurance, strength, 
appearance, and body fat scales in favour of boys. Other authors, like Weidong Li, Amelia A. Lee & Melinda A. 
Solmon (2006), indicate greater motivation in the male to the task performance. 
 It can be noticed that pupils' motivations are culturally conditioned because they are based on the 
values of the society in which they live and are educated, models promoted by the education system, and their 
knowledge is important because they can positively influence the adaptation of the school programs by enriching 
content (Liuşnea 2007), in order to increase the attractiveness of physical education and sports lessons. It should 
not be forgotten that pupils are always attracted to the playful aspect of life, so choosing the means agreed by 
pupils can achieve very good results in working with them. 

We believe that for the achievement of the objectives of  PE, an important role belongs to the 
personality of the teaching staff, which must have a high level of general culture (Tolmaciov 1996), which 
allows him to be creative (Carp 1999) in the management of didactic activity. 

In the new concept of teaching, the exaggerated guardianship of executions was abandoned, students 
being encouraged to have an initiative, to be creative to design games or application paths, for example, after 
being familiar with the terminology of the movement and appropriately appropriating the instructions received 
from the didactic framework. 
 In fact, the specificity of the PE discipline is given by the students' knowledge of their own body, its 
physical, psychomotric, moral-volitive modeling and the application of skills developed to maintain and 
strengthen health. 
 At the same time, PE has to promote educational principles and norms of social ethics, social 
responsibility, new behaviors such as self-sufficiency, adaptation and permanent education. 
 PE lesson remains the main "source" of regular and systematic practice of various forms of physical 
exercise at school, and increasing the effectiveness of the lesson is the issue that is most concerned by the 
specialists of our field and beyond. 
 We believe that a correct design of the content of the PE activity in school, taking into account the 
changes in all the fields of society, effective management of the didactic act, from setting the objectives to 
reaching them, can lead to the successful fulfillment of the role of education physical. 
 At the same time, we find that in almost all European countries the assessment of PE is done as in 
any other matter, except for France (PE is a compulsory discipline, but the evaluation is done only at exams at 
the end of the "college" at 15 years and high school at 18 zears), Denmark, Iceland, Malta and Norway (at 
primary level) and Ireland (at both primary and lower secondary level). In Switzerland, in the early years of 
school, PE is not foreseen in the curriculum. Moreover, some European countries have established standards, 
evaluation criteria, less Belgium, Denmark, the Netherlands Portugal, Switzerland Poland and Iceland, which left 
school institutions to establish them. (Pasquale Coccia, 2013) We have mentioned these realities, because the 
evaluation methods depend on the correctness of the feed-back that helps us intervene successfully in optimizing 
the activity. Also, let us not forget that the evaluation is also a means of motivating the pupils, of active 
participation in the didactic activity. . 

The results of the evaluation may contribute to the knowledge of the level of physical training at 
national level and may influence the decision-makers to intervene, as happened in Portugal and Finland, where 
the number of hours in this discipline increased, while in countries such as Hungary and Poland wishes to 
diversify the content of the discipline by introducing new activities and increasing the professional level of the 
teaching staff in the field. In countries such as Greece, Cyprus and Finland, health education was introduced as 
compulsory, while in other countries such as the UK, Germany, Portugal, Sweden, Norway and Denmark, the 
approach to PE is interdisciplinary, appealing to information from natural science, for example, or social science. 
Only in Greece, the Czech Republic and Poland the content of the discipline includes the promotion of ideals and 
Olympic models. (Coccia, 2013) 
 In the context of finding a precarious health level of children in the UK, the importance of PE in the 
school curriculum and here, as well as the need for it to be taught by specialists with competence in the field, has 
been reassessed. (Harris 2018). 
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In the vast majority of European countries, the discipline has a manual that not only includes notions 
and concepts at the level of theory, but also promotes a culture of movement (Grössing 1993, p. 24) as a basis for 
choosing an active lifestyle, when today's pupils will mature. And in Romania there have been published 
manuals for the PE discipline, which only adds to the teacher's range of options. 
 In addition, PE in the understanding of modern didactics has not as goals only the knowledge, 
understanding and application, but also the discovery by students of their physical limits, self-awareness and 
self-acceptance, self-determination, development of reflective thinking and decision-making spirit. In this 
context, students discover themselves, through multiple experiences, understand their needs and expectations by 
setting their standards, motivating and acting according to their capacities and conscious values. Hence the great 
importance of school PE, a deeply human discipline. In Germany, Arn Krüger (2012) speaks of the 
multidisciplinary perspectives used in teaching PE at the university level, which will help future specialist 
teachers to act in any sporting context that will characterize the changing society. 

All objectives of PE classes can also be achieved by diversifying extracurricular activities. 
 In recent years, outdoor activities have also been introduced in other European countries in 
alternative education programs as part of non-formal education, meaning free space activities, adventure 
learning, or interdisciplinary extra-curricular activities that until recently , were specific only to the Nordic 
countries (Norway, Sweden, Finland and Denmark). In fact, interdisciplinarity has become a condition in the 
context of the dynamics of change in the overcomputers. There is also much talk about implementing a free-time 
culture through loisir-like activities, another model that comes from areas with a high or very high standard of 
living. The idea is not bad, but it has to be adapted to the cultural specificity, to the economic and social 
conditions of our country. 
 The family is an indispensable partner in the didactic act, and lately there is a major lack of interest 
for the physical education and sports activity, many students having exemptions for this discipline. The situation 
is not specific for the Romanian society, as evidenced by the studies conducted in the Italian space for example 
(Isidori, Migliorati, Maulini, 2016). 
 Parents need to be informed about the benefits of PE, unanimously accepted by specialists, aimed at 
psychosocial health, functional ability, general quality of life, and can reduce the risk of coronary heart disease, 
cardiovascular disease or cancer. (Allender, Cowburn and Foster 2006 p. 826). 

Next, we will present the results of a sociological survey based on a questionnaire, aiming to find out 
the perceptions of the teachers on various specializations regarding the importance of PE in school, the place in 
the gymnasium students' schedule, the factors influencing the design and the benefits of PE lessons. In order to 
carry out the survey, 100 teachers from schools from Galaţi County, who were specialized in various disciplines 
and who had at least 5 years of seniority at the chair, were interviewed.  
 The first question in the questionnaire was: What do you understand through physical education? 
Reactions received were: 41% responded to physical exercise; 19% said maintaining health, and 40% responded 
to motor skills training 
 

 
Fig. 1. Answers to the first question 

 
 To the second question: How important do you think physical education has in the education system? 
 The responses received were: 75% of respondents said: very much, 15% - large measure, 7% - small 
measure and 3% - negligible measure. 
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Fig. 2. Answers to the second question 

 you think that the number of physical education classes
YES, 72% said NO and 5% responded I DO NOT KNOW.
more efficient. 

 
Fig. 3 Answers to the third question 
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Fig. 4. Answers to the fourth question 
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 The results have shown 
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THE STRETCHINGPROGRAMME -KEY FACTOR FOR PREVENT INJURIES 
OF “U”16 SOCCER PLAYERS 
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Abstract 

Soccer coaches, fitness professionals soccer and athletic trainers have long believed 
and taught that would have kept them out of the doctor’s office. Are they right? 
Researchers recently began to examine how muscles respond to stretching and how 
this relates to exercise performance and injury risk. Many studies that found reaction 
time, movement time and balance were all reduced after 20 minutes of standard 
stretching before exercise. At the elite levels, even the smallest reductions in these 
important variables could have a significant effect on soccer players stretching 
before training is vital; hence, many players are filled with guilt and regret, 
believing that more frequent stretching, especially given the differences in muscle 
growth at the age of 16 years .Their findings suggest it may be time to update the old 
rules about stretching.And then this article just want to emphasize that if a suitable 
heating program resolves the problem when an appropriate muscle stretching 
workout day and again will help strengthen muscle flexibility. 
 

Key words: plan-program, stretching, training, soccer. 
 

1. Introduction 
The most fundamental principle of stretching seems to hold true, that is, consistent stretching improves 
flexibility. However, and the important question to ask is: does the improvement in muscle flexibility actually 
protect athletes from injury? 
 The qualities of strength / power and speed expressed by the players during a game must be well trained 
using muscle stretching and joint mobility exercises, these exercises we can always add them before and after the 
daily training sessions. 
 Specific muscle-building programmes for the most-used muscle groups are used in the pre-season and 
inter-season periods, and then as refresher programmes depending on the individual needs of the players 
(strengthening, stretching, proprioception). Nevertheless, within the context of muscle-strengthening and injury 
prevention, strength tests aimed at evaluating and monitoring players are regularly scheduled in order to flag up 
any muscle weaknesses and/or imbalances resulting from joint instabilities. 
 The level of development in puberty of the player 14-15 years must betaken into account when planning 
physical preparation and the development of physical qualities. Although it is difficult to plan physical 
preparation specific to the stages of maturity and the bone age of players, it is possible to plan the development, 
optimization, frequency of training and injury prevention according to stage tournament category. 
 Optimizing a player’s strengths becomes a priority alongside working on weak points through small 
specific stimulation exercises. For players with a long career behind them, recovery between matches is 
fundamental and specific training is essentially aimed at preventing injury, taking into account previous injuries 
suffered. As the development of physical qualities is affected by the level of maturity, it is important to 
recognize whenthe best time to work on them is. The level of training load combined with puberty accelerates 
the development of certain physical qualities such as strength and speed. Similarly, the training load may 
negatively affect performance through the prevalence of injuries around the time of puberty (13-14-15 years) or 
in older players. Muscle building must be done progressively and taken into account when calculating the 
training load. Muscle strength or explosiveness training (which combines strength and speed) can take place in 
the weights room or on the field or even in mixed situations. 
 This activity may vary depending on the objectives of the tournament (who doesn't want to win all the 
matches) and the individual characteristics or positions of players. 
 The reasons for these pains are due to the physical demands specific to footballers, such as flexion of 
the trunk on the leg when shooting, tackling and use of the adductors when stretching out the leg or changing 
direction. The characteristic stiffness of players after the peak in growth of the hamstrings, the psoas and the 
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quadrates lomborum combined with a lack of strength of the oblique muscles, can cause shearing at the pubis, 
creating localized pain of the symphysis pubis. My exercises for this muscle in the central part of the plan-
programme stretching.  
 Additional stretching and core conditioning exercises can help to prevent the occurrence of pain. My 
preoccupation was to find different means for different trainings and of course related to the intense games that 
succeeded from two days to two days. This program we adapted to the young player’s musculature for the effort 
intense of the second day, but also preparing him for the following effort throughmeans from the end of the 
training – stretch – relaxation – stretching. That's why our program of stretching applied in Tournament is one 
which prevents injuries of young players. But let's see what the advantages shows us? 
 

2. Purpose 
Developing the stretching programme and muscle power joint in order to reduce injuries in the football. 
 Tasks: Application of the stretching exercises program before the trainings session and the recovery 
program with the muscular exercises and relaxation muscular exercises. 
 Hypotheses of the research: At warming / heating-Stretching program and muscular contraction and 
then at the end of the training session we start again 10-12 minutes relaxation exercises through muscular 
stretching, we consider that the muscle injuries can occur very rarely, which means that the players can be used 
as much as they can a play in the team. 
 

3. Method and procedures 
During the study i used the following research methods: the bibliographic method, active stretching 

method, repeat method and statistical-mathematical methods of graphic representation of the results.  
 The research stages were: - the study of the bibliographic material;-selecting the most efficient 
stretching exercises on muscular groups for the lower members on their posterious part (muscle biceps femural);-
repeating the stretching exercises at every training and the feedback received after every training by each young 
player;-organizing and conducting the study; - processing and interpretation of data derived from the research; -
establishing practical and methodological conclusions and recommendations. 
 The study and subjects: The study was conducted a Romanian “U” 16 soccer players on U.E.F.A. 
Tournament of Development in Bulgaria,15-20 march 2016, a team which includes 18 players aged between 14 
and 15 years. Duration: 3 weeks. 
 

4. Working Strategies 
In the framework of the conceived experiment, the team trained each day for 60-90 minutes, 5 trainings 

every week, plus a test at the end of the working week. Workout 1-after 7 minute to warm-up the team move to 
the next program: 
 1. Walking top of the legs with the arms up -rise up onto your toes for each hug to activate your calf 
muscles and work your balance. 
 2.  Walking with dynamic lunge -hip stretch-spine mobility-especially the hip flexors, are often tight in 
football players . 
 3. Hamstring Stretches -glute activation and stretching the calf muscles. 
 4. Hip Rotations -active leg and hip stability of the standing leg. 
 5. Jump with lunge before-it prepares you for all-important movement, landings and strengthens the 
joint of the ankle and knee. 
 6. Jumping on one leg with loading -This is important exercises because glute activation increases 
sprinting power and reduces the risk of hamstring strains. 
 7. Sitting on a knee and lunge with the other-the background and the musculation of the stretched leg 
helps the anckle to be very tonified. The support leg stretched under the player helps at the mobility of the ankle 
and the knee. 
 8. Running with carrying the leg through the side–importantexercicesfor muscles inguinal mobility. 
 9. Running with lifting of the thigh to the chest -stretches the quads, hip flexors and psoas muscle. 
 10. Walking on the hands and on the toes of the feet, the body stretches and tightens helping the stretch 
of the muscles of the back and tonifies the muscles of the arms and shoulders. 
 11. Running with the bounce on each leg-strengthens the osteo-articular of the lower limbs. 
 12. Carioca-this is like the run and pass the ball with arms, but is more specific for lateral movements. 
 This programme is during 12 minutes. After 20 minutes the body is prepared for any type of effort and 
move specify football, with and without the ball. Workout 2-the team move 10 stretches exercises for cool down: 
 1. Hip flexor and Psoas stretch-the hip flexors are a group of muscles that bring the legs up toward the 
trunk and help generate a powerful soccer kick.  
 2. Standing quad stretch-The quadriceps (quads) make up a group of muscles along the front of the 
thigh. 
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 3. Standing calf stretch-The calf, or gastrocnemius, muscle runs along the back of your lower leg and is 
in constant use while running up and down the soccer field.  
 4.Lying piriformis stretch-There are many different ways to stretch the piriformis muscle that lies deep 
beneath the gluteus (butt) muscles. (This exercise is easy to do and is a quick way to relax and open the hips and 
target the piriformis muscle-to stretch both sides).  
 5. Seated groin and inner thigh stretch-This simple stretch, sometimes called the butterfly stretch- it 
works to stretch several muscles in the thigh and groin area. 
 6. Hip and lower back stretch-This simple stretch opens the hips as it stretches the muscles of the hips, 
groin and lower back. Hold the stretch for 20 seconds and switch sides and repeat. 
 7. Iliotibialstretch- is a tough group of fibers that run along the outside of the thigh that stabilizes the 
joints. 
 8. Seated hamstring stretch-The hamstrings need to be strong but not tight in order to endure the 
demands of running and kicking and multiple quick starts and stops during a soccer game. This simple hamstring 
stretch can help maintain length in the hamstrings. 
 9. Achile tendon -heel stretch-use this stretch to keep it loose-the key to doing this stretch correctly is to 
bend the knee of the forward foot while keeping the heel on the ground. The stretch should be felt in the 
Achilles, just above the heel.  
 10. Simple shoulder stretch-Thisbasic shoulder stretch can help open the chest and loosen tight 
shoulders before playing soccer. 
 
 5. Results of the research 
 The study revealed the effectiveness of the stretching exercises program at 14-15 years old even a series 
of exercises were identified or adapted in the trainings session. Muscular and joints preparation capable to do an 
intense effort by contracts and intensive intensities which were found in the five days of competition. 
 The determination of the content of the means, the methods and forms of stretching training are oriented 
towards the intens muscle training.  
 The research results provide a presentation of the main indicators of the assessment system for the level 
of the prevent the injury what have influenced stretching training specific to 14-15 year-old players soccer. 
 

Tabel 1 The number of injuries in this Tournament 
The injuries 
identified 

Team “U”16 
ROMANIA 
(Injuries number) 

Team “U”16 
CROATIA 
(Injuries number) 

Team “U”16 
BULGARIA 
(Injuries number) 

Team “U”16 
GEOARGIA 
(Injuries number) 

First  
half 

Second  
half 

First  
half 

Second  
half 

First  
half 

Second  
half 

First  
half 

Second  
half 

Sprain 1 0 0 0  3 1 4 
Muscle pulls 0 0 1 3 1 1 1 1 
Thigh injuries 0 0 0 2 1 2 1 3 

 
During the 6 matches, in 5 days, the 26 incidents were recorded and 9 acute injuries.  The games or 

played like this –play-one day, recovery-play-2 days recovery-play.these 13 injuries, team Romania 7,6% were 
identified  and  all head injuries, 38,5 % ofCroatia team , 23,5 % of Bulgaria team and 30,4 % of Georgia team. 

 

 
Fig.1 Comparative graphic of injuries 

 
None of the serious incidents not happened to the Romania team. However, in most cases the exposed 

player seemed to be unaware of the opponent challenging him for ball possession.(Fig. 1+2) 
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Graficul1 
 

 

Graficul 2 

 
So, we can say that the team is better prepared physically-programme stretching and cool down stage-

pre-tournament and before every match and training into to tournament, repeat in every day-can develop a 
higher power of the muscles, tendons and mental, they can more ball possession and mark to goal. 

 Imposed new program not only gave us physical freshness especially at the end of games (min65’-80’) 
but also stability in lot of players (we had no serious injuries) and we could align the same "11" and the title here 
and results-Romania-Croatia1-0,Romania-Bulgaria3-2,Romania-Georgia 1-0. 
 Conclusion: There is a need for a good prelimination before the primary stretching training which 
analytically promotes by contracting and improving the important groups of the lower members. There are that 
the exercises composite are included in muscular waxes, scapulo-humeral musculation, abdominal and the 
background which have the rolling role in return, breaking, shooting and tackling. 
 It takes some learning exercises dynamic stretching collaboration with cool down programme-as it has 
been shown that the mobility, strength/power means used have improved the process of tapping the ball. In this 
experiment we have noticed the motivation of the players in adaptating to the stretching methods day after day 
for yours stability in the team. 
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Abstract  
In current table tennis, the attack is the main source of winning the points in the sets, 
the topspin and retopspin technical-tactical procedures being responsible not only 
for initiation and counterattack, but also for finishing, being ubiquitous in the 
technical expression of both offensive and defensive players. The assessment of 
these attack elements is an objective way of highlighting the progress made by the 
sportswomen while preparing for the competition calendar, the used tests being able 
to reflect the level of consolidation achieved in the execution of the two strikes. 
Goal: Establishing a set of tests for the technical / tactical assessment and for 
evaluating the movement capabilities specific to the attack completed with topspin 
and retopspin. Hypothesis: Knowing the level of consolidation of the topspin-
retopspin attack, we will be able to check the appropriateness of the methodological 
strategies applied to make efficient the attack finalized this way. Objectives: to 
verify the appropriateness of using certain tests in the assessment of topspin and 
retopsin in this age group. 
 

Keywords: table tennis, female juniors, attack, topspin, retopspin 
 

1. Introduction  
Together with the serve, topspin and retopspin are the most used technical-tactical elements in actual 

table tennis for both male and female players, according to Negulescu, C., I, Mocanu, M., Cristea, F., (2018), 
over 50% of the interviewed specialists consider the topspin as the most prolific technical tactical element, and 
almost 80% of them, as the most used element in the attack, the contemporaneousness and importance of 
developing and using the topspin and re-topspin in the attack phase becoming a mandatory task for performance 
in female juniors. We consider it to be an optimal period for evaluating the attack completed with topspin-
retopspin, taking into account, according to Dobos, Ş, (2009, p.33), that the female junior category II is the 
period when the technical, tactical and physical elements are formed, as well as personality traits; the first 
aspects of individualization appear during this period, based on the skills manifested for a certain game profile; 
when finishing this stage, the athlete must have a well-shaped game profile. 

As there are no well-established assessment tests specific to table tennis in attack both from the technical 
and tactical point of view and from the movement capabilities point of view, this has determined us to check the 
opportunity of adopting such tests in order to objectively identify the progress made by the young female 
athletes who play performance table tennis. The importance of the evaluation of the attack completed with 
topspin and retopspin is supported by the importance of these elements in the technical-tactical background 
specific to the attack. Topspin’s counteraction, ranked with 60% in winning the point (Negulescu I., et al., 2018) 
put in the game through the retopspin, can be an action with visible influences on the scoreboard, but also on the 
financial, image prolificacy and on the results obtained at important competitions, the high aggressiveness of the 
strike, the quality of the response to topspin due to the speed and effect combination favoring the success. 
We have adopted 2 tests to assess the specific movement capabilities and five to assess the level of topspin-
retopspin consolidation. 
 

2. Methods 
The research was performed on a group of 20 female table tennis players, all right hand players, their 

ranks ranging from 8th to 133th place in female juniors II category (out of which two players are part of the 
national team) and one female junior I which is part of the national team at her age category. 
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They were divided into two samples, one experimental and the other control sample, 10 subjects each, which 
constituted the object of the test; the strategies for the efficiency of the attack completed with topspin and 
retopspin are applied only in the experiment group. 

For the choice of tests, the specific movement capabilities (coordination and speed capabilities) were 
taken into account, for which reason the Toss Wall Test was chosen to assess the level of co-ordination of the 
visual analyzer with the upper limbs and Naveta performed through running with step added for the speed of the 
specific movement. 

Multiball - training, Butterfly, Topspin - forehand Retopspin and backhand Topspin –Retopspin were 
selected in the technical-tactical area. An IBM SPSS vers.23 computerized program was used for statistical and 
mathematical interpretation and a Windows 10 program was used for graphics and editing. 

The test for the evaluation of the coordinate capacities in speed conditions (the coordination of the 
visual analyzer with the upper limbs) is called the Toss Wall Test and is done using a field tennis ball that will be 
thrown from one hand and caught after ricocheting from the wall with the other hand, without touching the floor, 
from a distance of 2 m from a wall, in a 30 second time interval. The maximum number of correct executions 
will be recorded. 

Naveta test was used to highlight the movement speed level, using for its execution the movement with 
added step, due to its specificity in relation to this sports discipline. For putting this test to practice, we used two 
table tennis boards of 73 cm in height and 200 meters in length, placed at 3 meters from each other, the 
performer having to make the movement with added step between the two points at maximum speed and to reach 
with the palm of the right hand the board towards which she moves, recording the time required for 6 such 
executed actions. 
Each female athlete performed the test twice, at an interval of 1 minute of pause between them. 

-Butterfly 
Within this technical-tactical test, using topspin and retopspin, one of the female performers will send the ball 
only diagonally to the tennis table, first time by hitting with the forehand and then with the backhand. 
The assessment was made by using a number of 5 balls, recording the number of exchanges (performances) for 
each ball played. The same goes for the level of in line execution of the two procedures. 

- Diagonal topspin and forehand retopspin  
It is done from the serve without imprinting effects to the ball, the takeover being done with topspin and its 
takeover with forehand retopspin, continuing with the last mentioned procedure until the end of the ball 
exchange. 5 balls are made available to the female players, being recorded the number of successful executions 
after each completed exchange. 

- Diagonal backhand topspin and retopspin  
It is done from the serve without imprinting effects to the ball, the takeover being done with backhand topspin 
and its takeover with backhand retopspin, continuing with the last mentioned procedure until the end of the ball 
exchange. 5 balls are made available to the female players, being recorded the number of successful executions 
after each completed exchange. 

-Multiball topspin and retopspin 
This test aims to evaluate the forehand and backhand topspin from the ball with backspin effect and the retopspin 
performed with forehand and backhand from the corresponding areas, respectively from forehand and backhand. 
Each series involves the use of four balls and ten such series, taking into account only the series in which all four 
strikes were correct (they did not stop in the net and they did not exceed the play area, going out of the tennis 
table). 
 

3. Results and Discussions 
Following to the methodological strategies for making efficient the attack finalized with topspin-retopspin and to 
the interpretation of the data obtained from the performed tests, the values had been recorded; these values we 
will present in the form of the following graphs and tables. 
 

Table no. 1-Average values achieved by the Experimental Group during the technical – tactical and specific 
movement capabilities testing at the Initial Testing 

TESTS Minim Maxim Average 
Standard 

Deviations 
TOOS WALL TEST REPETITIONS 17 26 21.50 3.240 
NAVETA /SECONDS 6.72 8.67 7.529 .52221 
TOP.+RETOP. DIAG.FHD. EXECUTIONS 14.0 30.0 21.40 5.1897 
TOP.+RETOP. DIAG.REV. EXECUTIONS 5.0 49.0 16.50 15.7709 
BUTTERFLY DIAGONAL EXECUTIONS 5.0 18.0 10.20 3.9665 
BUTTERFLY LINIE EXECUTIONS 4.0 21.0 9.80 5.0288 
MULTIBALL TOP.RETOP. EXECUTIONS 0 6 1.90 1.853 
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Table no. 2– Average values achieved by the Control Group at the technical – tactical and specific movement 

capabilities testing at the Initial Testing 

TESTS Minim Maxim Average 
Standard 

Deviations 
TOOS WALL TEST REPETITIONS 20 27 24.40 2.757 
DEPLASARI LATERALE SECONDS 5.86 8.00 6.924 0.76286 
TOP.+RETOP. DIAG.FHD. EXECUTIONS 3 20 10.80 6.052 
TOP.+RETOP. DIAG.REV. EXECUTIONS 7 25 16.50 6.964 
BUTTERFLY DIAGONAL EXECUTIONS 9 22 15.00 4.989 
BUTTERFLY LINIE EXECUTIONS 6 21 12.00 5.375 
MULTIBALL TOP.RETOP. EXECUTIONS 0 5 2.30 1.767 

 
Table no. 3-Average values achieved by the Experimental Group during the technical – tactical and 

specific movement capabilities testing at the Final Testing 

TESTS Minimum Maximum Average 
Standard 
deviation 

TOOS WALL TEST REPETITIONS 20 28 24.40 2.716 
NAVETA/DEPLASARI LATERALE SECONDS 6.43 7.63 6.819 .35234 
TOP.+RETOP. DIAG.FHD. EXECUTIONS 16 34 24.20 5.692 
TOP.+RETOP. DIAG.REV. EXECUTIONS 6 53 18.40 16.681 
BUTTERFLY DIAGONAL EXECUTIONS 6 20 11.60 4.115 
BUTTERFLY LINIE EXECUTIONS 5 23 11.00 5.395 
MULTIBALL TOP.RETOP. EXECUTIONS 0 7 2.60 2.011 

 
Table no. 4-Average values achieved by the Experimental Group during the technical – tactical and specific 

movement capabilities testing at the Final Testing 

TESTS Minim Maxim Average 
Standard 
deviation 

TOOS WALL TEST REPETITIONS 21 29 25.80 3.048 
DEPLASARI LATERALE SECONDS 5.85 7.45 6.665 0.61911 
TOP.+RETOP. DIAG.FHD. EXECUTIONS 3 20 11.60 6.222 
TOP.+RETOP. DIAG.REV. EXECUTIONS 8 26 17.40 6.720 
BUTTERFLY DIAGONAL EXECUTIONS 10 23 15.60 4.624 
BUTTERFLY LINIE EXECUTIONS 7 22 12.60 5.481 
MULTIBALL TOP.RETOP. EXECUTIONS 0 5 2.60 1.647 

 
Table no.5 - Results registered at Toss Wall Testing 

Descriptive Statistics, TOSS WALL TEST-  no. of repetitions 

 
N Average  

Standard 
deviation 

Standard 
error  

95% confidence interval   
for the average Minimum Maximum 

Lower limit Upper limit 
Experimental group 
Initial testing 

10 21.50 3.240 1.025 19.18 23.82 17 26 

Experimental group 
Final testing  

10 24.40 2.716 0.859 22.46 26.34 20 28 

Control group  
Initial testing 

10 24.40 2.757 0.872 22.43 26.37 20 27 

Control group  
Final testing 

10 25.80 3.048 0.964 23.62 27.98 21 29 

Total 40 24.03 3.246 0.513 22.99 25.06 17 29 
 

Table no. 6 – The result of ANOVA test for Toss Wall Test 
NAVETA- seconds   

 Sum of squares df Dispersion F p 
Between groups 98.075 3 32.692 3.761 0.019 
Within groups 312.900 36 8.692   
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Total 
ANOVA Table contains the

average values of the variable differ 
 

  
N Average

Experimental group 
Initial testing 

10 7.5290

Experimental group 
Final testing  

10 6.8190

Control group  
Initial testing 

10 6.9240

Control group  
Final testing 

10 6.6650

Total 40 6.9843
 

 
Between groups
Within groups 
Total 

ANOVA Table contains the
average values of the variable differ 
 

Table no.9

Experimental 
Initial testing Final testing

21.4 24.2 
 

Figure no. 1 - Diagonal Topspin
(comparison

20
21
22
23
24
25

INITIAL FINAL

21.4

EXPERIMENTAL GROUP
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410.975 39    
the result of the test: F = 3.761 and p = 0.019 < α= 0.05,

 between them significantly for at least two of the studied

Table
Descriptive Statistics,

Average  
Standard 
deviation 

Standard 
error   

95% confidence interval  
the average 

Lower limit Lower limit

7.5290 0.52221 0.1651 7.1554 7.9026

6.8190 0.35234 0.1114 6.5670 7.0710

6.9240 0.76286 0.2412 6.3783 7.4697

6.6650 0.61911 0.1957 6.2221 7.1079

6.9843 0.65153 0.1030 6.7759 7.1926

Table no. 8- The result of ANOVA test for Naveta Test,
Sum of squares df Dispersion F p

groups 4.296 3 1.432 4.205 0.012
12.259 36 0.341   
16.555 39    

the result of the test: F = 4.205 and p = 0.012 < α= 0.05,
 between them significantly for at least two of the studied

no.9 – Results of Diagonal Topsin- Forehand Retopspin Testing
Diagonal Topspin - Forehand Retopspin  

 Group Control Group 
testing Difference Initial testing Final testing 

 2.8 10.8 11.6 

Topspin – Forehand Retopspin Testing for the experimental
(comparison between the initial and final evolution level)

 

FINAL

24.2

EXPERIMENTAL GROUP

10.4
10.6
10.8

11
11.2
11.4
11.6

INITIAL FINAL

10.8

CONTROL GROUP

0.05, which means that the 
studied groups.  

Table no.7 - Naveta Testing  
Statistics, NAVETA- seconds 

  for 
Minimum Maximum 

limit 

7.9026 6.72 8.67 

7.0710 6.43 7.63 

7.4697 5.86 8.00 

7.1079 5.85 7.45 

7.1926 5.85 8.67 

Test, NAVETA- seconds   
p 

0.012 

0.05, which means that the 
studied groups.   

Testing 

Difference 
0.8 

 
experimental and control group 

level) 

FINAL

11.6

GROUP



ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI 
FASCICLE X

 

Figure no. 2 - Butterfly final

Experimental Group
Initial testing Final testing

1.9 2.6 
 

Figure no. 3 - Multiball

The use of the tests reveals the following
strategies used: 

- Educating the coordination
7.75% following to the sports
the control group, aspect highlighted

- An improvement in the specific
experimental group, is observed,
making the attack more efficient;

- As a result of the Diagonal
higher than the initial test and
compared to the control group,
making more efficient the attack

- The Diagonal Backhand Topspin
becomes more efficient in 
in efficiency over that of the

- The Diagonal Butterfly test
10% increase in the technical
experimental group is placed
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ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI  
FASCICLE XV ISSN – 1454 – 9832 – 2018; ISSN-L 1454 - 9832 

36 

final testing for the experimental and control group (comparison
initial and final evolution level) 

 
Table no. 10 – Multiball Testing 

Multiball - no. of executions 
Group Control Group 

testing Difference Initial testing Final testing 
0.7 2.3 2.6 

Multiball Testing (comparison between the initial and final 
 

following differences between the two groups as a result

coordination between the visual analyzer and the upper limbs has
sports training program implemented in the experimental
highlighted by the Toss Wall Test; 

specific movement speed, higher with almost 6 percent
observed, as a result of the technical-tactical and physical
efficient; 

Diagonal Topspin- Forehand Retopspin test, it is recorded a
and with 5.67% higher for the female juniors from the 
group, for the retopspin procedure, resulting from the
attack finalized with this strike. 

Topspin-Retopspin test performed by the two groups versus
 the experimental group with a favorable percentage of

the experimental group and with 11.52 % relative to initial
test performed by the two groups versus the initial testing

technical-tactical expression of the combined retopsin
placed before the control group 

GRUP EXPERIMENTAL GRUP DE CONTROL

13.73%

4.00%

GROWTH PERCENTAGE

GRUP EXPERIMENTAL GRUP DE CONTROL

36.84% 13.04%

GROWTH PERCENTAGE

EXPERIMENTAL GROUP             CONTROL 

EXPERIMENTAL GROUP             CONTROL 

 
(comparison between the 

Difference 
0.3 

 
 evolution level) 

result of the methodological 

 a better progression of 
experimental group as compared to 

percent in favor of the 
physical training program for 

a progress with 13.08% 
 experimental group, as 

the preparation aimed at 

versus the initial test time 
of 6.07% as an increase 

initial testing. 
testing time with a nearly 

retopsin on both sides; the 

GRUP DE CONTROL

GRUP DE CONTROL

EXPERIMENTAL GROUP             CONTROL 
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- The comparative growth percentage achieved by the two groups compared to the initial test time with 
the Multiball Test reveals a substantial increase in the combination of forehand and backhand topspin 
from the ball with effect of backspin, with the retopspin strike, with a 23% difference in favor of the 
group under our research, progress made as a result of the means, methods, design and planning of the 
adopted training. From the values of the comparative percentage progress report to the final testing 
between the two groups, there is an effectiveness of the attack completed by topspin and retopsin in the 
experimental group, which leads us to conclude that the attack can be improved by adopting 
methodological strategies directed to this purpose in this age category. 

- The value of the Anova test indicates the differences between the two groups, the values recorded by 
the experimental group reflecting the efficiency of the movement capabilities specific to this sport 
discipline, with a beneficial influence on the attack finalized with topspin-retopspin in female juniors as 
a result of the applied methodological strategies. 
 

4. Conclusions  
The use of tests to assess the specific movement capabilities and the effectiveness of the attack finalized 

with topspin and retopspin is one of the methodological strategies that can influence the female juniors’ 
performance in table tennis. 

The comparative data obtained from the initial and final testing in the control and experimental group 
validated both the increase in the efficiency of topspin and retopspin in the attack and the opportunity to use 
these tests to measure the progress in the technical-tactical and specific movement skills expression. 

In case the female juniors have the same value in conditions of adversity at the play table during official 
competitions, the effectiveness of the attack finalized with topspin and retopspin can make a difference in favor 
of the female player who has benefited from such a program developed on technical-tactical component and on 
specific movement capabilities. 

This category of female cadets is appropriate for making topspin and retopspin attack more efficient, 
but also for educating the movement skills specific to this discipline, constituted by speed and coordinating 
capabilities that will be beneficial to the female juniors’ performance capacity. 

We recommend to the coaches involved in performance in this age group to use the tests applied in our 
research as a means of assessing both the level of attack expression and the movement capabilities related to the 
specific movement speed and the coordination of the visual analyzer with the upper limbs, as they can constitute 
an objective tool for measuring and analyzing the methodological strategy applied in preparing the female 
juniors, but also a means of guiding their training in order to achieve the desired performance objectives. 
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Abstract 

The importance of presenting the training is classified mainly by the degree of 
theoretical and practical topicality of the problem of junior speed training swimmers 
training. From a theoretical point of the work is designed to regulate specific means 
of training a special force in young junior swimmers performance and combine them 
to apply in the preparation of this factor to the restoration of 13-15 years.  
 

Key words: swimming training, functional reserves, large muscle groups, power-to-water, Arm -leg segments  
 

1. Introduction 
  By improving the quality of the muscles and especially the functional side that speeds up speed, it 

increases the speed of force in the form of detention (Explosive power). resistance capacity is low, especially in 
the form of cardiovascular resistance, which requires systematic action for its development. Preference will be 
given to resistance in force or speed, to engage large muscle groups (back, upper limbs, lower limbs) involved in 
the specific swimming test, and allow the uninhibited activity of the cardio respiratory system without requesting 
it to its maximum possibilities [4]. Outward power is determined by the energy flow in time, (the exerted energy 
results from muscle contraction), the muscle being the human engine, an energy transformer, that is, 
transforming the chemical energy into mechanical energy [6]. 

 
2. Means and methods  

  Theoretical analysis of the anatomical and biomechanical system in the free style swimming test. 
  During exercise, physical exercise favors the development of motor skills and consequently increases 

the degree of adaptation of body organs and systems to water demands [5]. Thus, some organs and systems reach 
the highest level of their functional capacity, while others are still far behind. That is why the specificity of the 
effort must be very well trained [1]. 

  The energy potential (effort capacity) that encompasses these driving qualities is necessary to achieve 
sporting performance, but not enough [3]. The average moving speed depends on the energy exerted by the 
swimmers and thus on the energy consumed: speed is the effect of power, force has an effect when it is 
converted into power. Outward power is determined by the energy flow in time, (the exerted energy results from 
the muscular contraction). The muscle is the human engine, an energy transformer, that transforms the chemical 
energy into mechanical energy [2]. To make a scientific research it is necessary to specify the muscle chains and 
joints to explain the biomechanics underlying the technique of swimming free style in order to ensure the 
coordination and efficiency of the water performance without unnecessary demands [7]. In the free style, the 
hand, wrist and elbow allow the stretched out arm to initiate the propulsion position and the swiveling in the 
shoulder joint allows the swimmer to stretch out. The major pectoral located in the clavicle area and the large 
dorsal muscle generates the majority of the force to push in water [8]. 

  It is found that in the last phase of propulsion the triceps stretch the elbow causing the movement to the 
back and up to the surface of the water and the total extent depends on the mechanical rhythm and the moment of 
the recovery. Important is the Deltoid muscle, which together with the wrist is most active in removing the arm 
and hand from the water and bringing it to the hip and returning by positioning above the head at entry into the 
water. In the free style the movements are coordinated as one arm is engaged in propulsion, the other is in 
recovery [9]. 

  Several muscle groups during the two phases function as stabilizers, such as: 
pectoral minor, rhomboid, lower and middle trapezium and anterior serrate, anchoring and stabilizing the 
shoulder and their correct operation is very important in generating arm and hand propulsion power. The 
shoulder stabilizers help to reposition the arm during the recovery phase while the central stabilizers provide the 
efficiency of the striking mechanics as they link the upper and lower extremities and ensure the swimming in the 
free swimming style [10].  

  Arm movements coordinated with leg movements help to propel by hitting up or down, We specify that 
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the propulsion phase (hitting down) starts from the hip by stretching the knee immediately after flexing the hip 
and is supported by quadriceps and femur for a strong knee extension, The plant of the foot is held in a 
secondary flexion by activating the calf muscles and the solex by overtaking the water pressure during the 
downward stroke. The action of the large dorsal muscles and the major pectoral activates the abdominal muscles. 
Coordinating these muscles generates more force in their arms. When doing this, the head must follow the 
movements of the hands, and the movement of the arms will correlate with the movement of the trunk targeting 
the abdominal muscles [11]. 

  Physical training on land of muscle powers required in free-style swimming. 
  For strength development of the main muscle groups, use is made of specific exercises on land, 

flotations, dragons on the bar that are beneficial to the swimmer at the water-drawing phase, and at the same time 
is a good lifting exercise over the bar because it is a good exercise recommended for the right head position in 
the water. To reach the target traction number, you can use the help of a person who supports the legs and the 
execution will be rare and controlled to avoid excessive leg swing.  

  The introduction of medical balls is a systematic exercise to strengthen the muscles in the shoulder 
strain and the central stabilizing muscles. Lifting weightlifting is an exercise for the middle deltoid, which is the 
key muscle in the free-fall recovery phase, which helps the body rotate in arm recovery in the challenge of arm 
restoration in which a deltoid muscle group has a role. Lifting the weightlifting to the lateral deltoid muscle. 
Exercises are performed on the large ball of fitness in the position of support on the abdomen on the ball and the 
hands on the ground with rare and controlled shearing of the lower limbs, with the knee tightly positioned with 
the foot of the foot with a slight hold of the body in a straight position where the arching of the lower back part 
leads to a spindle overload.  

 
3. Proposed program 

Proposed program of training the force-power quality in water on the legs - legs connected to the stress 
specific to the speed tests in resistance mode, namely - Strength - Power for the arms, Strength - Power for the 
legs, 

Strength - power for the upper train, the pelvic belt 
We propose a training program suitable for young junior age as follows: 

Monday - strength - power for the arms 
1. swimming with small palms (flotors between the legs and ankle circle) 3x200m pause 60 sec. 
2. swimming with parasuta inhamat of various sizes, paddle with palm 4x80m pause 30 sec. 

Strength - power for legs. 
3. Swimming with short paws 3x200m break 60sec. 
4. Swim with sand bracelets at the level of ankles (80-150gr). 8x50m pause 30 sec. 

Force - power for upper train, pelvic belt. 
5. Swimming in long sleeve shirt 3x200m break 60 sec. 

Wednesday - strength - power for the arms. 
1. swimming with large palms (float between legs and ankle ring) 2x200m break 60 sec. 
2. swimming with parasuta inhamat of various sizes, paddled with palm 6x80m pause 30 sec. 

Strength - power for legs. 
3. Swimming with long paws 3x200m break 60sec. 
4. Swim with sand bracelets at the level of ankles (80-150gr). 4x100m pause 60 sec. 

Strength - power for the upper train, the pelvic belt. 
5. Swimming with trekking blouse 3x200m break 60 sec. 
6. Impact in the wall of the basin of the leg flexing with floating in water 20x10m pause 20 sec. 

The Avaluation consists in the fact that during the training time is timed over the distances above to see 
progress. 

The Assessment  of the development of anatomical and functional parameters is in the fact that they are 
looking at their evolution during the preparation from the initial registration, the application of a training 
program to the final recording in order to follow the functional progress. 
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Abstract 

The body of athletes and the specificity of activity determine a particular reactivity 
to some analgesic and anesthetic drugs, and the use of prohibited substances in 
sports results in serious adverse reactions to the use of anesthetic medication. 
Opioids and cannabinoids, illegal substances, which at the same time have ergolytic 
effects, can be used for analgesic purposes. Injectable anesthetics may have negative 
repercussions when the injection is made in the tendon. Some non-steroidal anti-
inflammatory drugs can determine the prolongation of the effort due to the 
elimination of painful sensation but in turn affect the exercise capacity by inhibiting 
the mitochondrial complex I. 

 
Key words: opioids, cannabinoids, anesthetics, anti-inflammatory 
 

1. Introduction 
It is known that performance athletes who have long used anabolic steroids, due to the administration of 

anesthetic medication, may have psychiatric disorders (aggression, hypomania, psychosis, depression), blood 
hypercoagulability and polycythemia (with subsequent myocardial infarction, cerebrovascular accidents), effects 
due to cardiovascular changes (variations in blood pressure) and acute encephalopathy as a result of hepatic 
lesions [2]. 

Adverse effects of analgesics and anesthetics in athletes 
With regard to the use of analgesics and anesthetics in sports, a recent editorial points out the following 

[10]: 
- if, since 1967, narcotics and analgesics were banned from sports, WADA declared them banned in 

competitions in 2017; 
- the most common analgesics, including non-steroidal anti-inflammatory drugs, paracetamol, local 

anesthetics, and even some weak opioids (such as tramadol and codeine) are not forbidden; 
- there is no well-defined demarcation line between health risks and the ergogenic potential of cannabinoids 

and narcotics and the most commonly used analgesics; 
- opioids and cannabinoids are actually ergolithic, both of which can be prescribed for pain management, and 

both can be illegally acquired and their management accompanied by significant health risks, including 
addiction; 

- however, the health risks of opioids and cannabinoids have never been assessed in a rigorous scientific 
manner - account must be taken of the negative effects on coordination and decision-making; 

- although no athlete should risk short-term or long-term adverse health outcomes by participating in 
competitions when using medications whose risk has not been fully evaluated, the reality contradicts this 
desideratum; 

- one of the most effective ways to mask the pain caused by a localized lesion is to inject a local anesthetic, 
which has led to quite small controversies in the sport world as long as the athlete has been fully informed of 
the risks, and the use is carefully analyzed; 
Injecting into or near soft tissues (muscles, tendons, scholarships, fascia) to treat pain and a rapid return to 

competitive condition has become a common practice in the field of sports medicine, but is not without risks [7]: 
- corticosteroids, local anesthetics and ketorolac trometamine (Toradol) are the most commonly used drugs 

for injectable use in athletes; 
- the use of some of these injectables has proven efficacy in some diseases, while the clinical benefits of 

others remain questionable; 
- for all injections in soft tissues for analgesic or antiinflammatory purposes, there are serious side effects that 

have to be considered, especially precompetitive; 



ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI  
FASCICLE XV ISSN – 1454 – 9832 – 2018; ISSN-L 1454 - 9832 

42 
 

- for the injection of local corticosteroids and anesthetics into the tendon, there is an increased risk of tendon 
rupture; 

- intramuscular administration of Toradol, with a significant analgesic effect, presents a bleeding risk that has 
not yet been quantified; 
A review study on pain management in elite athletes showed that oral nonsteroidal anti-inflammatory drugs 

were reported as common medication, being used in some international sports events by more than 50% of 
athletes [3]. 

Recently they have emphasized the effects of increasing sports performance by certain analgesics used by 
athletes [4]: 
- analgesics are widely used in sports for the treatment of pain and inflammation associated with lesions, with 

increased evidence that some athletes can administer these substances in order to increase performance; 
- paracetamol has been suggested to improve endurance by reducing the activation of higher brain structures 

involved in pain perception and cognitive-affective processing; 
- non-steroidal anti-inflammatory drugs affect both peripheral and central pain perceptions, but investigating 

their ergogenic effects on muscle development has resulted in equivocal results; 
- the therapeutic effect of glucocorticoids is unquestionable, but there are clear evidence of performance-

enhancing effects after short-term oral administration; 
- with regard to Tramadol and opioids, research into the potential of these drugs to increase sports 

performance is reduced in number; 
It can be concluded that an "adverse" effect of analgesics can also be falsifying sports performance. 
It should be noted that, according to the literature, non-steroidal anti-inflammatory drugs such as aspirin, 

indomethacin, diclofenac, piroxicam and ibuprofen are able to inhibit mitochondrial complex I [8]. So, by 
disturbing muscle energy, performance is affected. 

During surgery, athletes with developed muscle mass may require more oxygen and anesthetic agents; 
some of which are resistant to non-depolarising neuromuscular blocking agents due to a higher density of 
nicotinic receptors [9]. 

The anesthetist should be aware of the eventual anabolic steroid abuse of a sports performance patient, 
because in this situation may be present atherosclerosis, hypercoagulability, hepatic dysfunction, mental and 
behavioral disorders [5]. Of course, in the presence of such comorbidities, the effects of anesthetics can be 
amplified, diminished or paradoxical. 

For athletes, anesthetics forbidden in competitions are Fentanyl, Sufentanil, Alfentanil, Morphine, 
Pethidine, Cocaine, Pentazocine, Ephedrine, Adrenaline, Pseudoephedrine, Beta-blockers (in some sports); 
adverse reactions may also occur if anesthetics are considered safe [6]: 
- in case of surgery, Sevoflurane is associated with QT prolongation and propofol is better avoided in patients 

with prolonged OT (not forgetting that some athletes suffer from cardiac hypertrophy) 
- In the case of intravenous anesthesia, propofol causes vasodilation greater than volatile anesthetics, and with 

regard to post-exercise hypotension, which may persist for more than 4 hours after stopping, volatile 
anesthetics are preferred (in case of imminence of an intervention surgical) 
 

2. Discussions 
From the data presented, the particular reactivity of athletes to analgesics and anesthetics may be due to the 

abuse of prohibited substances (such as anabolic steroids) or to the special anatomo-physiological characteristics 
of the trained body. 

Thus, in the case of a surgical intervention, volatile anesthetics are preferred, since those administered by 
injection may cause cardiovascular side effects. Oral nonsteroidal anti-inflammatory drugs are widely used by 
athletes but inhibit the mitochondrial respiratory chain with the above-mentioned consequences. 

Overall, close monitoring is the only way for the timely detection of safety issues regarding analgesics [1]. 
 

3. Conclusions 
1. Opioids and cannabinoids are substances with ergolytic effects that can be obtained illegally and used 

for pain management. 
2. For athletes, injectable anesthetics may have side effects, especially if administered on the background 

of chronic consumption of anabolic steroids. A particular situation is a mechanical lesion, when the 
injection is made directly into the tendon. 

3. Studies on the effects of non-steroidal anti-inflammatory drugs on performance have resulted in 
equivocal results. On the one hand, they allow for sustained effort, due to elimination of the painful 
sensation, on the other hand it inhibits the mitochondrial complex I. 
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Abstract 
The novelty and the trends in the football game are highlighted by a series 

of specialists (Motroc I., 1994, Manoloche G., 2005, Dragan A., 2006) who 
appreciate that football is currently evolving increasingly towards a game of force 
Speed, forgetting in some cases the technique-based football. 

Better training methods, innovations by coaches, players, and 
interdisciplinary specialists on sports training factors, and even changes in 
regulation have made changes in the dynamics of football play (Dragan A., 2006). 

High performance football through its individual and collective expression 
is a phenomenal "art", but training in training must be done scientifically, based on 
precise rules that support the continued growth of game quality (Manolache G., 
2005). Through the chosen theme, the work aims at: highlighting the main causes 
that lead to poor results in testing the effort / resistance capacity of 17-18 year olds; 
Selecting and proposing appropriate means to increase the value of motor skills and 
in particular the resistance indicators of 17-18 years old footballers from LPS Galati. 

For the investigated group, several experimental action systems specific to 
the football game were selected and applied to increase the aerobic effort of the 
junior footballers. The footballers involved in this experimental study practice 
football for at least 8 years and have participated in specialized competitions for 
their age. Lesson duration was 90-120 minutes, 5 times a week. The results of the 
initial test of the Cooper test and the "20-meter resistive climb test" with 1 minute 
ranges indicate that the LPS Galati, players tested had an average aerobic effort 
capacity, with real chances to increase performance If suitable means are used to 
prepare them to optimize the resistance of junior footballers. At the same time, the 
analysis of the results resulted in the formulation of the working hypothesis and the 
selection and application of specific actuation systems that contribute to the increase 
of the resistance indicators of the investigated sample. 

Following the application of the drive systems specific to the development 
of resistance capacity, the results of the athletes included in this experimental study 
were evaluated and received very good marks, both in terms of the distance traveled 
and the maximum volume of O2 consumed in effort. 

 
Keywords: sports training, soccer, football players, strength, effort 
 

1. Introduction 
The football game requires different efforts from the players, determined mainly by the meaning of the 

game's actions characterized by: Different speeds, changes of direction, rhythm, turns, jumps, rollovers, drops all 
happening from unexpected situations (Dragnea A. , 1996) 

It is also characterized by the appearance during the specific effort of some violent contacts with the 
field, the ball, but especially with the opponents. Hence the need for the player's lower train to be developed with 
flexible and mobile articulation and musculoskeletal structures to achieve high-precision and robust technical 
maneuvers to resist forced asymmetric movements and game-induced shocks (Dragan A., 2009) . 

Football requires great efforts from the body, the nervous system, all sides of the psychological and 
physiological activity of the players. The structure of the football effort indicates that the efforts of high intensity 
and short duration alternate with those of low intensity and longer duration (Ionescu I.V., 1995). 

The movement on the ground is discontinuous and acyclic, with players making sudden shifts, varying 
in distance, direction and rhythm, all of which engender a large muscle mass, which also requires high energy 
consumption (Bompa T.O. 2001). 
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During training and games that take place in difficult climatic conditions (cold, snow), muscular 
overload and energy consumption are added to the game. Compared to other ball games, footballers have 
achieved a higher level of cardio-respiratory capacity development. (Alexe N., 1993). 

In general, the effort put on by footballers is increasing due to the technical evolution and complexity of 
the game from a tactical point of view. Efforts in footballers fall into the category of large and very large efforts, 
characterized by the acyclic sequence of aerobic and anaerobic phases (Dragan I., 1989). 

Objectives 
Documenting and reporting on causes that cause mediocre outcomes to test the effort of 17-18 year old 

players; Selection and application of actuation systems that contribute to the increase of the value of the 
resistance indices of the 17-18 year old footballers from LPS Galati. 

At the basis of the working hypothesis formulation, it is assumed that if in the training of 17-18 year-old 
adolescents, football players are carefully selected and applied specific training systems in preparation, it will be 
emphasized the optimization of the players' ability to resist LPS Galati. 

 
2. Means and materials 

Research protocol 
The experimental study was carried out with the participation of 16 athletes aged between 17-18 years, 

from the Galaţi Sports High School, from January 10, 2017 to May 15, 2017, in the training sessions of LPS 
Galaţi. 

The footballers involved in this experimental study practice football for at least 8 years and have 
participated in specialized competitions for their age. Lesson duration was 90-120 minutes, 5 times a week. 

Evaluation tests 
Tests to determine strength / aerobic capacity: Cooper (TC) and Shuttle test (TN) Drive systems used to 

increase the resistance of footballers from LPS Galati - Table 1 
 

Exercise structures 
for resistance 
development 

A. Running’s in uniform temples of ¼ or 2/4 
- Running for 3-4 ' 
- Run on flat or varied terrain (400-800 or 1200 m) 
B. Variable Temp Trends: 
- 20 m 2/4 - 20 m ¾ - 20 m 2/4, pause 1 '; 
- 10 m 3/4 - 30 m 2/4 - 10 m 1/4, 10 m 4/4 pause 1 '; 
- 30 m 2/4 - 30 m ¾ - 20 m 2/4 - 10 m 4/4, 2 'pause. A. Running’s in 
uniform temples of ¼ or 2/4 
- Running for 3-4 ' 
- Run on flat or varied terrain (400-800 or 1200 m) 
B. Variable Temp Trends: 
- 20 m 2/4 - 20 m ¾ - 20 m 2/4, pause 1 '; 
C. Running speed development: 
- 10 m 3/4 - 10 m 4/4 - 10 m 3/4, pause 1 'and repeat once again the 3 
portions; 
- 10 m 4/4 - 10 m 4/4 - 10 m 4/4, pause 2 'and repeat the three portions 
again; 
- 20 m 2/4 - 30 m 4/4 - 10 m 1/4, 15 m 4/4; 
- 25 m 2/4, pause 2 'and repeat once more. 
D. Repeated jump (free or over-string): 
- Jumping with the ball in 4 strokes and performing a maximum separation 
(during 3) (runs 5 times 4 times, pause 1 ', then repeat once again; 
- 6-8 jumping with knees to the chest, 30 "pause, then repeated again; 
E. Team, stack and game group games involving the joining of the above 
elements without the full distance of the course exceeding 100 m (generally 
between 60-80 m). 

Technical execution 
in resistance regime 

Repeating the same technical execution or a chain of action characteristic of 
football: 
- 10 plonjonne on the right and 10 on the left, for the goalkeepers; 
- 30 rounds with the right and 10 with the left; 
- 20 rebounds from the gate; 
- 60 free kicks at the goal (40 with the right, 20 with the left); 
- 200 wall passes made in 5 '; 
- 20 jump to the head with beating on both legs (hanging balls); 
- 10 plonjonne on the right and 1 'jumping over the string; 
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- 30 shots on the goalie ball, 10 jumping imitation head strokes, 10 m sprint 
ended with two rolls; 
- driving 15 m, feint, driving 5 m, shooting at the gate or launching, 
centering, opening, etc. Repeating groups of 2-3 players with tactical 
combinations: 
- repeating 3-4 times an action closing the extreme launch, centering, 
passing and firing at the gate; 
- 3-4 times repetition of the action, which includes passages between the 
side and the central defender, attacking the lateral defender, taking over the 
passes sent by the central defender, centering; 

Tactical actions in 
resistance mode 

- repeating 3-4 times an action closing the extreme launch, centering, 
passing and firing at the gate; 
 
- 3-4 times repetition of the action, which includes passages between the 
side and the central defender, attacking the lateral defender, taking over the 
passes sent by the central defender, centering; 
 
- Repeating 4-5 times the doubling between the central defender and the two 
sides in actions initiated by three advertised attackers, etc. 

 
Table 2Assessment of the results of the Cooper test  

Qualification Very Good Good Average Under Medium Low 
Dist. Parc. (m) 3000 m + 2700-3000 m 2500-2699 2300-2499 2300 m - 
VO2 (ml/kg/min) 58±1,5 54±1,5 50±1,5 46±1,5 42±1,5 

 
Following the application of the drive systems specific to the development of the resistance capacity, 

the results of the athletes included in this experimental study are evaluated with very good qualities, both in 
terms of the distance traveled and the maximum volume of O2 consumed in the exercise - the table 3. 

 
Table 3The dynamics of the Cooper test results 

Nr. crt. 
Ind. statist. 

Test Distance 
parcels (m) 

VO2 max 
(ml/min) 

Test Distance 
parsers (m) 

VO2 max 
(ml/min) 

1.  
 
 
I 
N 
I 
Ț 
I 
A 
L 
 

2680 48,63  
 
 
 

F 
I 
N 
A 
L 
 

3180 59,81 

2. 2750 50,19 3050 56,9 

3. 2700 49,07 3100 58,02 

4. 2800 51,31 3100 58,02 

5. 2800 51,31 3170 59,58 

6. 2600 46,84 3170 59,58 

7. 2780 50,86 3200 60,25 

8. 2750 50,19 3150 59,13 

9. 2620 47,29 3100 58,02 

10. 2640 47,73 3200 60,25 

11. 2680 48,63 3180 59,81 

12. 2700 49,07 3300 62,49 

13. 2830 51,98 3280 62,04 

14. 2770 50,64 3200 60,25 

15. 2700 49,07 3150 59,13 

16. 2680 48,63 3150 59,13 

       x 2717 49,46 3167 59,52 

       P + 450 m +10,06 ml/O2 

      ± S  ±6,86 ±1,52  ±6,43 ±1,43 

       CV% 2,5 3,0 2,03 2,41 
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In the case of the "20-meter resistance craft with 1-minute ranges", after applying the drive systems 
selected for the development of resistance, the results of the LPS Galaţi junior footballers indicate an average of 
11.06 1-minute walks on distances of 20 m, and the maximum volume of O2 consumed is around the average of 
55.78 ml / O2. 
Referring to the Leger and Lambert (1984) table - Table 4  

Table 4The Leger and Lambert Table (1984) 
TEST SURFACE NAVIGATION COURSE 
Palier 
(min) 

Speed 
(km/min) 

Split time  
(sec) 

1 8 9,000 
2 9 8,000 
3 9,5 7,579 
4 10 7,200 
5 10,5 6.858 
6 11 6,545 
7 11,5 6,261 
8 12 6,000 
9 12,5 5,760 
10 13 5,538 
11 13,5 5,333 
12 14 5,143 
13 14,5 4,966 
14 15 4,800 
15 15,5 4,645 
16 16 4,500 
17 16,5 4,364 
18 17 4,235 
19 17,5 4,114 
20 18 4,000 

21/23 18,5 3,892 
 

The results recorded by the athletes included in the experimental study show superior values for final 
testing, highlighting the average distance of the 11.6-mile average test at a speed of about 14 km / min, 
averaging About 5,555 seconds. The mean value of 55.78 ml of O2 maximum consumption during the 20 m 
buoyancy test with a level test indicates good O2 air consumption - Table 5. 
 

Table 5The dynamics of the 20 m crash test scores 

Nr. crt. 
Ind. statist. 

Test Paler VO2 max 
(ml/min) 

Test Paler VO2 max 
(ml/min) 

1.  
 
 
I 
N 
I 
Ț 
I 
A 
L 
 

9 50,3  
 
 
 

F 
I 
N 
A 
L 
 

10 53,1 

2. 9 50,3 10 53,1 

3. 9 50,3 11 56 

4. 10 53,1 11 56 

5. 11 56 12 58,8 

6. 10 53,1 11 56 

7. 10 53,1 11 56 

8. 8 47,4 10 53,1 

9. 8 47,4 10 53,1 

10. 9 50,3 11 53,1 

11. 10 53,1 11 53,1 

12. 11 56 13 61,6 

13. 11 56 13 61,6 

14. 10 53,1 11 56 

15. 9 50,3 11 56 

16. 10 53,1 11 56 

       x 9,62 52,05 11,06 55,78 
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       P + 1,44 + 3,73 ml/O2 

      ± S  ±0,95 ±2,73  ±0,92 ±2,83 

       CV% 9,94 5,24 8,39 5,07 

 
3. Conclusions 

Following the analysis and interpretation of the data from this experimental study, the following 
conclusions can be drawn: 

1. The study has verified that in the sport training process aimed at improving the resistance indicators of 
junior footballers it is indicated the use of carefully selected actuation systems in order to match the age 
specifics and athletes training level. 

2. The working hypothesis was checked so that the means used were judiciously selected, so they led to an 
increase in the level of resistance indices of the athletes included in the study. 

3. The objectives of the research have been fulfilled because good documentation has been carried out, 
adequate control samples have been set up, tests have been carried out and statistical and mathematical 
calculations and interpretations have been carried out. 

4. The area of the specific means used has contributed to increasing the luggage of skills and motor skills 
specific to the game of football embodied in skills. 

5. The mentioned means were used in the thematic links of the lessons and they were constituted in units 
of learning. 

6. The control samples and tests used were good because the recorded results gave us the correct picture of 
the progress achieved. 

7. Through the study, but also through the practical activity, the players can be identified and applied, 
attractive and stimulating means to increase the aerobic effort capacity, implicitly the general resistance 
of the athletes. 
 

4. Proposals 
a) Correct and efficient administration of the actuation systems in the training programs for the 

development of the aerobic effort capacity at the level of the juniors in order to achieve higher 
performances corresponding to the requirements of the modern football; 

b) Developing combined resistance quality, in all its forms of expression, to provide players with a general 
physical training in accordance with the requirements of the footballer and the game; 

c) The development of resistance can lead to the efficiency of the game, in the game ends through 
individual and collective achievements; 

d) For the development of resistance it is useful to use a methodical line (methods and means) adapted and 
individualized on groups of players, focusing on intensity - duration - pause. 
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DURING A BASKETBALL OFFICIAL GAME USING VIDEO ANALYSIS 
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Abstract 

The information used for preparing one single basketball game is coming from 
different sources, one of the most important being the analysis of the opponent team. 
The big challenge for analytics is designing a better accuracy on spatial tracking 
coordinates, to adopt more and different statistic information and to use all these 
new type of information for helping the coaching staff to use their own team’s 
advantages better by exploiting the opponent’s general mistakes. 
By using the available technology of new-generation video cameras we could be 
able to obtain information about players’ position during a basketball game. Using 
this information, the program DIGITAL ANALYSIS OF PLAYER’S 
POSITIONING DURING A BASKETBALL GAME will generate, during the game 
and at the end of the game, pdf files of each player and average digits for teams and 
compare these results, offering us a clear analysis between the teams and the 
players. 
In order to offer adequate parameters the program imply generating over 2000 
different indexes on players positioning, speed movement and direction during a 
basketball game, all these by using a laptop that will save the images captured by a 
high-tech video camera and a software program that will analyze the images.  

Key words: video; analysis; tracking; tactics. 
 
1. Introduction 
The game of basketball has become one of the most popular games in the world precisely due to its 

peculiarities in terms of technical and tactical performances, the effectiveness of these performances being 
determined by the accuracy and decision-making capacity of players. High performance basketball is an 
accomplished athlete who has exceptional physical and morphological qualities and is adapted to the conditions 
of competitiveness in sport, by developing teamwork abilities, spirit of sacrifice, and mental strength under 
pressure. The rapidity with which the two stages of the game follow, offense and defense, are the main features 
that have made basketball be the second most watched game in the world. 

In Romania, basketball is on the second place, after football, in the games ranking having the most 
legitimated sportsmen, seniors and juniors, according to data provided by the Romanian Basketball Federation. 
For these reasons, and in terms of increasingly higher interest regarding this sport, all aspects related to the 
organization of high performance basketball, the management, technical and tactical aspects are worth analyzing 
and it is necessary to use as many available resources as possible which can provide important data used by 
specialists in the field, to allow the development of the performance capacity of sportsmen who are practicing 
this sport. 

 
2. Methods 

 The main goal of the project is to offer basketball coaches the facility of viewing and analyzing in real-
time all the movement of the players on the court during a basketball game. The actual technology of video 
cameras are making possible to locate the sportsmen and the object of the game and by using a software 
dedicated to this main goal, they can generate data about their location and positioning in real time. By using this 
analysis during one season and comparing the results on long-term, will improve the performance capacity of the 
players, will develop their decisions in particular tactical situations, but it will also bring a high contribution to 
the professional development of the coaches. 
 

3. Results and Discussions 
Movement analysis in sports is an important issue that all the professional teams are focusing on, but in 

the basketball game, due to the complexity of the game, at this moment, there is no program that should provide 
precise information from the analysis of a software program.  
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Visual memory is, nowadays, one of the main qualities need for a professional basketball coach, in 
order to take the best decisions during the official game. Basketball coaches are often needed to memorize 
situations during the game, so they can adjust the tactical plan to the necessities of his team, especially while the 
game is being played. 

By creating a software like that we can facilitate the motor skills analysis of basketball players, during 
basketball games and during the practices, simplifying the work of basketball coaches. All the coaches are using 
video analysis and can state it is one of the most effective methods in high performance sports, but this method is 
limited to a video recording and depending on its interpretation of the technical staff after the game ends, so that 
an intervention while the game is on the run, when it is more important, it is impossible to make, especially in 
those situations when some aspects of the game do not comply with the requirements of the initial tactical plan. 
The biggest disadvantage of this method is that the time required to create an accurate analysis is too long, 
sometimes until getting the conclusions, a game is viewed several times and the data obtained is not a result of 
standardized analysis with a reference system, but they rely on a highly subjective interpretation of a human 
being.  

Also, designing such a program can offer some important statistics for the game that can analyze the 
efficiency of team’s game based on individual performances of the players.. 

Every coach builds his own philosophy by operating in the spirit of his thinking about how his team 
should play and practice and by following up the answers to “why will I do it?” and “how will I do it?” as Steve 
Merglesberg (2012) believes. 

Regarding the activity of the basketball coach,. T.Predescu and Ghiţescu G. (2001) list the following 
aspects: 

 The first problem is to establish their offensive system that he and the players want; to analyse and be 
convinced that the envisaged offensive and defensive systems can help the team win against its opponents. 

 The coach must think about the arrangement of players on their post in the game system so that each 
player is as effective.  

The same authors believe that the main task which the coach has in terms of game management is 
studying the opponent they are going to meet in the next stage and this is reflected in the so-called observation 
report. This report is drawn up on the basis of objective (preferably) and subjective information, as complete as 
possible, regarding the offensive and defensive game of the opponent. The basketball game is very complex that 
is why even its observation through a specialist eye is very different. 
 The responsibility of the coaches regarding the analysis in terms of the tactics of the game, in order to 
allow objective prediction of the team potential and creating a system suitable to the characteristics of players 
that are available, is a topical issue and the complexity of the basketball game which is practiced today makes it 
increasingly more difficult to fulfil these tasks. Whether we refer to the analysis corresponding to the game of 
the own team or the opponent team, whether it comes to play offensive or defensive, individual or collective 
tactics (relations between 2, 3, 4 or 5 players), the game model is demanding and hides many variables, difficult 
to control without the help of advanced systems that provide real and accurate information regarding the position 
and movement of players on the field during a basketball game. 
 The complexity of dynamic, tactical or theoretical aspects emerges from the features of competitive 
basketball game mentioned by (Ghițescu I.,and.Moanță A., 2013): 
 After each game, the technical and tactical analysis of the game is done following the comparison, on 
the one hand, between the expected tactical plan and the adjustments made as a result of indications received by 
players during the match or the break, and, on the other hand, between the individual or collective achievements 
or failures sustained by as objective data as possible. 
 It is necessary that as many objective data as possible are provided with regard to the performance of 
the players during the game so that basketball coaches can better control all duties and responsibilities they have 
concerning the team they lead, related to the rigors of modern basketball. The means currently used (video 
analysis, statistics recording, observation sheets) prove insufficient to keep up with the tactical-technical rigors 
of modern basketball practiced and emerging from the players’ mastery, from the capacity to decide in a very 
short time, from the developed speed of the game, the motric qualities of players who develop very high game 
speed and numerous theoretical resources  

Moanță A. (1998) finds that changes in the Regulation have permanently directed the development of 
the basketball game, the change of rules occurring every 4 years takes into account the stage of the game and its 
trends. 

Thus, this has led to the current game practiced at full speed with spectacular counterattack conclusions, 
unexpected combinations of 2-3 players, concluded with underhand throws or remote throws, elaborated 
positional attacks, aggressive defence held on half or the whole court, tactical schemes for special situations, 
efficiency in shots. 

Practicing competitive game implies a good physical, technical and tactical training of the whole team.  
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It is well known that basketball evolution has a certain cyclicality, namely the development of the attack 
at the expense of defence, so that after a while, under the influence of changes of regulation and orientation of 
the training, to reverse roles.  

Tong, T. (2013) finds that the trends of the basketball game are directed to a completely tacticalised 
game, but draws attention to the need to devise game strategies and tactical plans as close as possible to the 
actual requirements of the game itself. In the process of training, tactical training is designed to reduce 
vulnerability of the game system, both in the offensive and in the defensive phase, and the solution is to study 
the variables that occur during the game. 

Trninic, S. (2010) considers that the concept of knowledge in the basketball game can be presented as a 
binary tree hierarchically structured, with the following substructures: game strategy; game tactics; game tasks; 
as well as individual technique and tactics that are found in all the game details. Also Trninic, claims the need 
for modern tools that can process data regarding the general variation at the level of technical and tactical skills 
of the players in order to facilitate, on the one hand, establishing their roles within the team, and on the other 
hand, anticipating performance capacity, referring to the player, individually or to team potential, in general. 
Without this data, there can be no objective analysis in professional sports, since it is not possible to assess 
correctly the actual quality of players and teams. 
 The main goal of our research is to optimize the tactical behaviour of the male basketball players 
participating in the First League by using the information of the program Analysis of position and movement of 
players during a basketball game, while the program provides average numbers and comparing players of the 
opponent teams and comparing them with the team mates, at the end of the game being created individual and 
collective documents that can be stored and archived.  
This program will also provide regarding the tactical decisions made by the technical staff during one or more 
seasons (tactical plans, game systems, tactics design).  

 
Figure 1 Model of tactical interpretation of an offensive game situation 

 
4. Conclusions 

In order to achieve the objectives, the program will generate a very large amount of data required for 
the actual analysis, about 2.500 indices collected every second, regarding the positioning, speed, and the 
direction of movement of all the players that are on the court during an official basketball game. 

The information that we will obtain using the high-technology video-recording cameras, will be 
transmitted through a wireless Internet connection and will be sorted and then stored in the HDD of the 
computer. 

The interpretation of the information obtained is not possible without a software program that will 
analyse the data by offering intuitive images that can be represented either by a video file or by frame by frame 
analysis. The images will be represented by a basketball court figure and the projection of the players, the 
playing object and will be using signs and symbols for the players’ movement with or without ball, on the 
defence or on offense and the movement of the ball accepted in the language specific to basketball (Figure 2, 
Figure 3).   

 
       Figure 3 Dynamic analysis of playing surface                    Figure  4 Dynamic analysis of distances 

 
Ştefănescu, C. (2016)was using GPS systems to obtain the data obtained can provide valuable 

information on the physical efficiency of the players.  All this information and other that are regarding the ball 



ANNALS OF “DUNAREA DE JOS” UNIVERSITY OF GALATI  
FASCICLE XV ISSN – 1454 – 9832 – 2018; ISSN-L 1454 - 9832 

52 
 

(when a team scores a basket, when the ball gets out of bounds) can be obtained with a bigger precision by using 
High-Tech cameras. Any coach records in the training plan the indices measured at training regarding the 
physical capacity of each player. Often, this data cannot be found exactly during the evolution of the player in 
the game. For example: Player A, at the tests during training, for the distance of 10 meters manages to get the 
time "t". During the game, for the same distance, under similar conditions, the time usually obtained will be 
higher because of several factors. The differences between "t1" (time during the game) and "t" can provide 
relevant information about the ability of each player to use in the game the skills acquired during training. 
Another important indicator will be the distance travelled throughout the game, compared to the time spent in the 
court. These data, compared with the variation of heart rate and successes or mistakes (data obtained with the 
means specific to statistical analysis) can give us valuable information with respect to the player and team 
efficiency. All these things can be possible by synchronizing the programwith thestatistical recording systems. 
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