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RUNNING VERSUS SWIMMING IN THE HIGHER AEROBIC PREPARATION OF 

WATER POLO PLAYERS – JUNIOR III 

Gheorghe MARINESCU1, Laurențiu Daniel TICALĂ1*, Adrian RĂDULESCU1, Andrei 
Tiberiu PETRE1 

1 National University of Physical Education and Sports, 140 Constantin Noica Street, Bucharest, Romania 
*Corresponding author: ticala_laurentiu@yahoo.com 

Abstract. The game of water polo is characterized as a metabolic effort performed in a higher aerobiosis zone (VO2max), 
with anaerobic penetrations. In our research, we start from the premise that water polo coaches wrongly/excessively use dry-
land running, without taking into account that its specificity has no connection with the in-water effort specificity. To 
demonstrate the lack of positive transfer between running as a training means and in-water specific effort, we compared the 
athletes’ reaction to a dry-land endurance test with the response of their bodies to a specific higher endurance test in the water 
environment. Purpose: To determine the dynamics of dry-land nonspecific effort and in-water specific effort, and to establish 
the degree of correlation between the investigated parameters. Hypothesis: Using running as a training means for water polo 
players is not relevant to their in-water specific preparation. Methods: The research is focused on an ascertaining pedagogical 
experiment with a single variable. Two tests were used to measure/assess the higher aerobic effort zone: on dry land – 5-
minute endurance test; in the water – T2000 test. Statistical and mathematical methods: arithmetic mean, standard deviation, 
Pearson’s correlation coefficient, coefficient of determination (r2), Kolmogorov-Smirnov (KS) test, graphical representation. 
Results: Data obtained from the 5-minute endurance test establish an average value of maximal aerobic velocity (MAV) equal 
to 12.75km/h; data obtained from the T2000 test establish an arithmetic average time per 100m, out of the 2000m, equal to 
1:34:87 minutes and an average travel speed equal to 0.94 m/s. 

Keywords: water polo, 5-minute endurance test - on dry land, T2000 test - in the water, MAV. 

Introduction 

The development of higher aerobic exercise capacity is particularly important for the specific preparation of 
children and juniors in the game of water polo. We draw attention that the water polo game is played in the 
VO2max metabolic effort zone (R3), with anaerobic penetrations (S1, S2, S3). We mention that good preparation 
in the higher aerobic effort zone will also stimulate the preparation of anaerobic zones. Therefore, coaches are 
compelled to create a strongly aerobic base in the case of children and juniors to avoid the effort provided in a 
state of acidosis, which is very harmful. The level of lactic acid concentration in the blood of water polo athletes 
records the average value 6.72 mmol/L for juniors, and for elite seniors, 7.9 mmol/L (Nemet et al., 2003, p. 360). 
The values of blood lactic acid recorded in competition for water polo players are comprised between 8 and 10 
mmol/L (Wilmore & Costill, 2004, p. 273). To support those mentioned above, Marinescu, Ticală and Rădulescu 
(2015), in a research parallel with our experiment, assert that the highest lactic acid value (12.2 mmol) recorded in 
the uninterrupted trial shows that, at certain moments of the game (counterattack-regrouping), the effort is 
provided within a S1 or S2 anaerobic zone (lactic acid tolerance or lactate peak). Analyzing the effort of subjects 
(junior III) per quarter, during a game of water polo, we can say that the effort is provided in the VO2max zone (1st 
quarter – 8.09 mmol, 2nd quarter – 5.5 mmol, 3rd quarter – 5.6 mmol and 4th quarter – 6.2 mmol of lactic acid), 
similarly to the effort of senior players (Ticală, 2015, p. 202). Specialists in the analysis of specific effort in the 
game of water polo state that an elite player swims in an official game between 1500 and 1800m; for this, senior 
and junior water polo players are recommended to swim during training, within the R2 and R3 zones (anaerobic 
threshold and VO2max), in the basic mesocycles, distances comprised between 6000m and 4000m/day (Hohman 
& Frase, 1992, p. 307). Contrary to the erroneous ideas of coaches from sports games, martial arts, gymnastics etc. 
(acyclic efforts), who argue that preparation per metabolic effort zone is suitable only for cyclic sports disciplines, 
ergo-physiologists show that mixed-type training (VO2max at the central level and peripheral AA) is mandatory, 
stimulating both the higher aerobiosis and anaerobic alactic zones, including the amino acid metabolism; these are 
intensity exercises from 1.2 to 1.4 of submaximal MAV, and the AA lasts from 5 to 15 sec., with maximal 
intensity and active recovery of equal or lower duration than that of the exercise (Guedj et al., 2006,  p. 46). We 
have made this preamble to show why it is compulsory for all water polo coaches to use in the preparation of 
players the higher anaerobic effort zone, tested through the T2000 test. Knowing the concepts of MAV(maximal 
aerobic velocity), MAP (maximal aerobic power), VO2max (maximal oxygen uptake) to which the intensity of 
higher aerobiosis efforts is related helps coaches to scientifically conduct the efforts for achieving top 
performances. Physical preparation on dry land must also comply with the principle of in-water effort specificity. 
Because, in Romania, water polo coaches use running as a means of preparation for the players, we aim, through 
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our research, to prove that this dry-land training means represents an ineffective choice, and its influences on the 
in-water specific effort are null.  

Materials and methods 

Premise:in our research, we start from the premise that water polo coaches wrongly/excessively use dry-land 
running, without taking into account that its specificity has no connection with the in-water effort specificity. To 
demonstrate the lack of positive transfer between running as a training means and in-water specific effort, we 
compared the athletes’ reaction to a dry-land endurance test with the response of their bodies to a specific higher 
endurance test in the water environment. 

Purpose:to determine the dynamics of dry-land nonspecific effort and in-water specific effort, and to establish 
the degree of correlation between the investigated parameters. 

Hypothesis:using running as a training means for water polo players is not relevant to their in-water specific 
preparation. 

Research subjects: 14 in number, they are basic (tenured) players, members of two water polo sports clubs 
entered into the National Championship (“Steaua” School Sports Club 3 and “Emil Racoviță” Sports College). 
There were tested athletes in the 1997 age group; the 5-minute endurance test was carried out on 11.04.2012 at the 
“Iolanda Balas Soter” Stadium, and the T2000 test was conducted on 14.12.2012, at the swimming pool within the 
Sports Complex of Izvorani.   

Research methods:The research is focused on an ascertaining pedagogical experiment with a single variable. 
Two tests were used to measure/assess the higher aerobic effort zone: on dry land – 5-minute endurance test; in the 
water – T2000 test. Statistical and mathematical methods: arithmetic mean, standard deviation, Pearson’s 
correlation coefficient, coefficient of determination (r2), Kolmogorov-Smirnov (KS) test, graphical representation 
(Popa, 2008, p. 164). 

Description of tests and devices used 

1. Test 1 – 5-minute endurance:itconsists in intensive continuous running for 5 minutes. The athlete must 
cover a distance as long as possible, and at the end of the 5 minutes of running, the travelled distance is recorded; 
the obtained data are entered into the VAM-EVAL software, which generates the maximal aerobic velocity for 
each athlete; 

2. Test 2 – Assessment of higher aerobic capacity – T2000 test:it consists in covering (by swimming) as fast 
as possible the distance of 2000m, provided that the intermediate times recorded per 100m are as close as possible 
to each other. Usually, a preliminary test is required so that the athlete gets used to the rhythm and tempo of the 
race. To note that the existence of a difference exceeding 4 seconds between the best and the worst 100m swum 
leads to inaccurate test results.Total time and average per 100m are entered into the T-2000 software to calculate, 
analyze and assess the obtained data. Following mathematical analyses, the program can provide each athlete with 
the timeframes needed to successfully perform exercises in the zones: O2S (aerobic endurance), O2R (aerobic-
anaerobic threshold), VO2max (aerobic power) and TL (lactate tolerance). 

Results 

Table 1 shows the results obtained in the two tests, 5-minute endurance test (a means of preparation on dry 
land) and T2000 test – assessment of higher aerobic capacity (a means of metabolic preparation in the water 
environment). 
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Table 1. Summary table with the results obtained in the two tests by the investigated athletes  

Item 
no. Initials 

Final time in the 
T2000 test 
(min) 

Average per 100m 
in the T2000 test 
(min) 

Distance travelled in the 
5-minute endurance 
test(m) 

MAV value expressed in the 
5-minute endurance 
test(km/h) 

1. T.I. 29:57:33 01:29:87 1140 13.6 
2. I.R. 37:18:76 01:51:94 1175 14.1 
3. C.G. 37:18:16 01:51:91 1000 12 
4. Z.I. 33:11:56 01:39:58 1250 15 
5. B.A. 28:17:81 01:24:89 1200 14.4 
6. M.C. 35:09:86 01:45:49 1200 14.4 
7. G.V. 31:37:68 01:34:88 1000 12 
8. L.A. 31:16:33 01:33:82 1200 14.4 
9. C.D. 28:49:44 01:26:47 1200 14.4 
10. N.D. 28:45:32 01:26:27 1120 13.4 
11. J.A. 28:52:12 01:26:61 980 11.7 
12. T.P. 31:00:42 01:33:02 1150 13.8 
13. B.P. 30:15:45 01:30:77 1000 12 
14. V.A. 30:53:48 01:32:67 1090 13.1 

In Figure 1, there are graphically represented the temporal recommendations per metabolic effort zone, when 
the distance of 50m is used in the training of athletes tested with T2000 (a specific test). 

 
Fig. 1. Graphical representation of effort zones obtained in the T2000 test, when the 50m distance is used in the training of 

athletes 

In Figure 2, there are graphically represented the MAV values expressed in the 5-minute endurance test (a non-
specific one), according to the Kolmogorov-Smirnov (KS) test.  

According to the KS test, both the data corresponding to average time per 100m in the T2000 test and the 
results in the 5-minute endurance test (MAV) have a normal distribution, p-value > 0.150 > 0.05, an assertion also 
supported by the distribution of values around the straight line. The arithmetic mean forMAV parameter is 13.45 
km/h, and standard deviation has the value ± 1.112, which indicates homogeneity in the obtained results. 

       Variables 
 

  Aerobic threshold 
Anaerobic threshold 
 VO2max 
Lactate tolerance 
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Fig. 2. Graphical representation of MAV parameter in the 5-minute endurance test, according to the Kolmogorov-Smirnov test 

Table 2 shows the value of Pearson’s correlation coefficient (strength of association of the results) between the 
two tests, and Table 3 presents the effect size values between the two means of preparation (running – dry land 
versus swimming – water environment). From the obtained data, it is noted a negligible positive association 
between the results in the 5-minure endurance test and the average time obtained per 100 m in the T2000 test, the 
correlation coefficient being r = 0.039. The correlation is not statistically significant p (2-tailed) = 0.895, p> 0.05.  

Table 2.Pearson’s correlation between MAV value in test 1 on dry land and average time in the T2000 test 

 
Pearson’s correlation 5-minute endurance – MAV 

Higher aerobic test – T2000 
Correlation coefficient – r 0.039 
p (2-tailed) 0.895 
N 14 

The effect size value is very small, and the value of the coefficient of determination (r2) shows that the 
dispersion of each of the two parameters is influenced by the other parameter in a proportion of 0.15% (Table 3).   

Table 3. The effect size between the results obtained in test 1 and those obtained in test 2 

 
Effect size 5-minute endurance – MAV 

Higher aerobic test – T2000 
r2 0.0015 
N 14 

In Figure 3, it is graphically represented the distribution of the 14 pairs of data obtained in the two tests 
(average time per 100m in the T2000 test and MAVvalue in the 5-minute endurance test). The trend of the 
regression line supports the positive correlation and the intensity of association of the two pairs of data. Also in 
Figure 3, it can be noted a dispersion of the pairs of points relative to the regression line and that the “cloud” of 
points does not follow the regression line. 
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Fig. 3. Distribution of the pairs of data obtained after applying the two tests 

Discussions and conclusions 

Using the 5-minute endurance test and, implicitly, maximal aerobic velocity (MAV) reveals the role, value and 
limits of these tests in assessing specific effort in the water environment; 

General and specific physical preparation on dry land is particularly important for children and juniors to 
increase their motor acquisitions in the water environment; 

Physical preparation on land must also address another conditional ability, “strength”, but in a close relation 
with the coordination abilities; in children and juniors, we do not aim to develop muscular mass, but their neuro-
neural, neuro-muscular, intersegmental coordination, closely related to ball handling and in-water movements. 

In peripubertal children or teens, quality training in the higher aerobic zone should be associated with speed 
training in order to exert type I, IIA and IIB fibers and ensure good cardiovascular and psychomotor development; 

Contrary to the erroneous ideas of coaches from sports games, martial arts, gymnastics etc. (acyclic efforts), 
who argue that preparation per metabolic effort zone is suitable only for cyclic sports disciplines, ergo-
physiologists show that mixed-type training (VO2max at the central level and peripheral AA) is mandatory, 
stimulating both the higher aerobiosis and anaerobic alactic zones, including the amino acid metabolism; these are 
intensity exercises from 1.2 to 1.4 of submaximal MAV, and the AA lasts from 5 to 15 sec., with maximal 
intensity and active recovery of equal or lower duration than that of the exercise;  

From a methodical point of view, after the day dedicated to the measurement of maximal oxygen uptake 
(VO2max) and the calculation of maximal aerobic power (MAP) or the corresponding maximal aerobic velocity 
(MAV), in the next training sessions, the athletes must use means with intensities of 80, 85 or 90% of MAV; 

Because the T2000 test is not used in the training of water polo players, the athletes do not have knowledge 
and competences allowing them to understand and train in the specific metabolic effort zones; 

After analyzing and interpreting the obtained data, we can conclude that the use of running as a training means 
for water polo players is not relevant to their in-water specific preparation – the research hypothesis is confirmed. 
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BIOMECHANICAL FACTORS ASSOCIATED WITH THE KNEE INJURY RISK IN 
ATHLETIC HORIZONTAL JUMPS 

Corina IVAN1* 

1National University of Physical Education and Sports, 140 Constantin Noica Street, Bucharest, Romania 
*Corresponding author: corinaivan.javelin.@yahoo.com 

Abstract. Part of the set of basic motor skills, the jump, which can be more or less refined, is used as a motor gesture 
within a wide range of sports activities. It is present in almost all sports disciplines. For some, the goal is to move the body as 
high as possible on a certain trajectory in order to obtain the time frame needed to perform specific movements (gymnastics, 
skating, dancing, athletics). For others, the objective is to quickly move towards a clear target, which might be the basket (in 
basketball) or the net (in volleyball). When the take-off is performed on both feet, injuries are much rarer. In athletics, the four 
jumps, regardless of their category (basic or derived ones), have an identical basic mechanism and the same goal: a flight as 
long as possible before landing on sand or as high as possible while avoiding to dislodge the horizontal bar. But jumping 
involves the one-foot take-off, which means that the foot is twofold overloaded. By its explosive nature, the take-off represents a 
set of potentially traumatizing actions, especially for the knee. This paper highlights the connection between some 
biomechanical aspects of jumping and microtraumatic pathology of the knee. 

Keywords:jumping events, biomechanics, injury, knee. 

Introduction 

The practice of performance sports is a challenge for both traumatology and sports medicine, because 
obtaining valuable results cannot be achieved any longer only through training, but it also includes, in addition to 
diet, medication, physical and mental recovery, an increasingly important aspect, namely the prevention and 
rehabilitation of injuries. 

Although athletics is known by all and practiced on five continents, there is very little information available on 
the risk factors, the rate, incidence or typology of injuries in this sport. Currently, there are more and more often 
reported injuries of the muscular system, consequences of practicing performance athletics. Their large diversity is 
reflected in the variety of events, the constraints being different in explosive disciplines (sprint, steeplechase, 
jumping, throwing) compared to the endurance ones (middle-distance, long-distance races). Thus, there is a 
preponderance of thigh muscle injuries, especially the hamstrings, in sprint-hurdles, Achilles tendinopathy in 
jumps-sprint-hurdles, chronic knee pains and stress fractures in middle-distance and long-distance events (Edouard 
et al., 2011, p. 310). 

Any athlete may experience knee injuries, in any competitive circumstances and at any age. There is no 
immunity to such pain, but only, as previously mentioned, some theories about those athletes presenting a higher 
risk for (more) serious injuries. 

To reduce the possibility of such damage, there are usually considered the factors that can be modified. Some 
of them are associated with the athlete’s technique during the take-off or landing. Other risk factors are correlated 
with the power deficit in the hips, hamstrings and quadriceps. Once identified, the training will focus on certain 
areas, the weak ones, in order to reduce the risk of injury.  

We can thus assert that learning, but especially practicing the horizontal jumps, should rely on a detailed 
biomechanical analysis, because observation alone does not help the coaches to perceive all the important 
technical elements. Also, to prevent injuries, the interpretation of kinematic and biomechanical studies should 
become a common practice within the wide framework of coaching science.  

In developing this research, we have started from the following findings:  
 the incidence of injuries in athletics, and particularly in jumpers, is recording an upward trend; 
 the knowledge of some biomechanical aspects relating to the structures involved in injuries is incomplete; 
 the kinetotherapist usually has an insignificant role, merely working as an appendage of the sports 

physician; 
 very little importance is given to prophylaxis in preventing injuries. 

Research purpose 

The research aims to emphasize the connection between some biomechanical aspects of jumping and 
microtraumatic pathology of the knee, and also to underline the importance of prevention techniques in avoiding 
damages that might occur in the lower body, particularly the jumper’s knee.  
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Topic addressed 

Technical conditionings. The technique used for jumping events has the same four phases, unchanged from the 
beginnings of modern athletics: sprinting – to reach vertical velocity, take-off – to achieve vertical flight, a flight 
as long as possible through the air before landing in a sandpit. Therefore, the athlete must be a fast sprinter, with 
strong legs, and sufficiently coordinated to perform efficiently the complex action of take-off, flight and landing. 

Performance in horizontal jumps is strongly determined by the speed reached during the run-up. This one aims 
at two major objectives: accelerating to near maximum speed and lowering the center of gravity (CG) during the 
final few steps, in order to create favorable conditions for the take-off. By the end of the run-up, the athlete reaches 
about 95% of maximum speed; the advantage of a 100% sprinting speed is overweighed by the increased difficulty 
of accurately hitting the take-off board (Hay, 1986, p. 405). Actually, it is already an axiom the relationship 
between the run-up velocity and the jump distance. 

Preparing the take-off is achieved during the last 2-3 strides, when the athlete begins to descend the CG, 
reaching thus the low position required to generate the horizontal movement mixture, which is superposed the 
ascending velocity (Hay &Nohara, 1990, p. 230).  

In the flight phase, the athlete must control the rotation produced by the take-off and must place their body in 
an appropriate position for landing.  

Among all the sequences that outline the jumping technique, the take-off is the most important one, because it 
requires the athlete to generate high vertical velocity, while minimizing any reduction in horizontal velocity. In 
fact, the critical moments leading to traumas are the take-off (triple jump) and landing (but more rarely).   

The entry into the take-off is commonly performed using a “pawing” action, where the take-off leg is swept 
down and back towards the athlete. The take-off leg has a negative velocity relative to the athlete’s CG, but the 
velocity of the foot relative to the ground is not so much reduced (4-5m/s). This “active” landing technique is 
thought to reduce the braking force of the ground and implicitly to prevent possible injuries (Koh&Hay, 1990, p. 
365) 

Biomechanical constraints 

Although the long jump performance is primarily determined by vertical velocity when leaving the take-off 
board, the concerted action which produces it (take-off - vertical jump) has not enjoyed the attention of researchers 
specialized in the biomechanics of jumping events. The few studiesachieved to determine vertical velocitygained 
during the vertical jump have highlighted its importance in reaching success, along with some significant data. 

Contact with the take-off board, occurring before the projection of CG, is followed by the knee flexion 
(andtherefore the pre-tensioning of take-off leg muscles), after which, through a fast extension movement, the leg 
pivots upward and forward, causing the jumper to become a genuine human projectile(Linthorne et al., 2005, p. 
705). Bending is the consequence of forces arising during the take-off, it is inevitable and at the same time limited 
by the eccentric muscle strength. Through his mechanism, the muscle groups that are to perform motor work will 
work first against resistance, favoring the emergence of positive acceleration force. 

The knee flexion during absorption is up to 150°-160° at the most. If the value of this angle is exceeded, 
theimpulsion extension will occur later, which results in reducing the flight height and the length of the jump. On 
the contrary, if the leg is less bent when leaving the take-off board, a braking and overloading effect will occur in a 
jump which is relatively high but not long enough. 

Pivoting is the most important mechanism through which the ascending velocity is generated: over 60% of the 
athlete’s final vertical velocity (Lees, Graham-Smith,& Fowler, 1994, p. 65).But vertical propulsion is preceded by 
an undesirable slowdown. In valuable jumpers, one can usually note a short duration of the braking shock (0.02 s). 
The athlete’s personal experience, sense of take-off andreactive ability will determine the optimal ratiobetween the 
braking shock and explosive acceleration action during the extremely short moment of the take-off phase. 

Vastus muscles and soleus and gastrocnemius muscles as well pass, during the take-off, through a sequenceof 
stretch-shortening actions (Hay, 1986, p. 63).The maximal activation of muscles keeps the leg as straight as 
possible when leaving the take-off board. Extensionin the hip, knee and ankle joints, supported by the vigorous 
action of arms and free leg, isexplosive (Bridgett &Linthorne, 2006, p. 893). 



12                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

Microtraumatic pathology of the knee. According to Cotenescu and Popescu (2014), jumper’s knee is a 
pathological entity represented by the inflammation or the presence of an injury to the patellar tendon. Patellar 
tendon is a continuation of the quadriceps tendon, which goes from the top of the patella to the anterior tibial 
tuberosity. Its function is, by connecting the patella with the shinbone, to transfer the contraction force to the 
quadriceps, achieving thus extension of the knee. 

This disorder is also known as patellar tendinopathy, with two representations: tendinitis, in acute situation, 
and tendinosis, in the situation of chronicity. 

Mechanism of action.Patellar tendinitis is a condition frequently reported in sports which involve explosive 
jumps, particularly in long jumpers and high jumpers. In these cases, the knee loading is 7 times greater than body 
weight (Brown, 2009). 

When performing the long jump take-off, the patellar tendon is extremely strained. After reaching the take-off 
board, the muscle-tendon complex of the quadriceps works eccentrically, but very soon, it will have to contribute 
with a strong contraction to the knee extension. The concentric-type contraction occurs as explosively as possible, 
which increases once more time the pressure on the tendon. 

Causality. It can be asserted that patellar tendinitis is an overuse injury which characterizes the tendon 
degeneration. It occurs when the extensor mechanism of the knee, the patellar tendon, is subjected to repetitive 
overloading, which causes small tears. 

Simultaneously with the increase in the number of tears, inflammation occurs, accompanied by pain and the 
weakening of tendon structure. When this injury persists more than a few weeks, it can be considered tendinopathy 
(Fig. 1), and in extreme cases, the patellar tendon may cause a complete rupture.  

Numerically, the percentage of athletes suffering from patellar tendinitis is 20%, where the ratio by gender is 2: 
1 man to women. In 90% of cases, the symptoms disappear with the interruption of performance activity (Brown, 
2009). 

Symptomatology. The patient-athletes with patellar tendinitis feel pains in the anterior part of the knee, very 
close to the patella.  

The symptoms of patellar tendinitis were grouped into 4 stages. In stage 1, the pain occurs only after an 
activity. In stage 2, the pain is present at the beginning of an activity, seems to dissipate for a while after warming 
up, and then reappears after the activity. In this stage, the athlete’s performance is not usually affected. In stage 3, 
the pain occurs during and after the activity, this time affecting the athlete’s performance. In stage 4, the tendon 
ruptures, causing a chronic weakness of the tendon (Jacobson, n.d.). 

Most jumpers, especially those with stage 1 and 2 symptoms, heal with non-surgical measures. As in any 
tendinitis, resting the injured area until the symptoms disappear is very important. The RICE regimen (rest, ice, 
compression, elevation) is also helpful to alleviate pain. Non-steroidal anti-inflammatory medication (aspirin or 
ibuprofen) can control the swelling and inflammation andstrengthening the quadriceps will reduce pressure off the 
patellar tendon. Neoprene sleeves or braces similar to those worn by the players with tennis elbow help reduce or 
disperse the forces on the patella. 
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Fig. 1. Patellar tendinitis (2014) 

Prevention techniques. Although the treatment of patellar tendinitis is important, the first priority should be to 
prevent it. We present some measures that can be used for this purpose:  

 balance exercises – the means which train the ability to keep balance help increase proprioceptive 
sensitiveness; 

 stretching – to prevent patellar tendinitis, it is important for the muscles grouped around the knee to be in 
very good condition, and preparation must ensure flexibility in all muscle groups of the lower limb; 

 footwear for training. A suitable pair of shoes, purposely designed for the performed event, provides 
appropriate absorption, helps the knee to remain stable and supports it during the run; 

 adhesive tapes – provide additional support and stability for the weakened knees; 
 avoiding hard surfaces in the preparation process.  

Discussions and conclusions 

The generalization of sports phenomenon was followed by an increase in the number of athletes with acute 
traumatic pathologies. Patellar tendinitis, the medical term for jumper’s knee, is frequently reported in many 
sports, besides the overuse injuries, and the activities causing it are repetitive running and jumping, possibly their 
combination. 

Despite its name, this suffering does not affect only the jumping athletes. According to Cotenescu and Popescu 
(2014), nowadays it is the most common condition in recreational athletes, where any repetitive movement, such 
as in aerobics, jogging, walking or biking, may lead to jumper’s knee, and this is worsened by the use of footwear 
inappropriate to the type of activity performed. It can also be present within some repetitive professional activities, 
during intense physical exercises, in people with static disorders or misalignments at the foot level, possibly 
overweight, and in children as well.  

Despite this varied distribution, in the top of the most affected people, there are the volleyball players, 
basketball players, gymnasts, football players, but especially the long jump and triple jump athletes. It has also 
been found that the sports practiced on hard surfaces increase the incidence of tendinitis, mainly the patellar one.  

Our paper aimed to redefine sports training in order to reach and maintain an appropriate physical fitness, 
suggesting some directions to follow in achieving the prevention of injuries. 

Activities involving a large amount of jumps and rapid changes of direction are particularly stressful for the 
patellar tendon, the practitioners of basketball, volleyball, football and athletics being the most vulnerable to this 
injury. 
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Although excessive overuse is the main cause of patellar tendinitis, there are also other conditions favoring it. 
These ones are related to inadequate physical fitness (unequal development of antagonistic and agonistic muscle 
groups, inconsistencies in neuromuscular coordination, decreased flexibility and strength of tendons and 
ligaments, reduced muscular elasticity) or the athlete’s ability to perform correctly/efficiently the motor gesture 
(take-off).  

In athletics, chronic tendon pains and acute muscle soreness appear frequently, primarily in the lower body, 
mostly in the strong leg, and the severity of injuries often requires interrupting sports activity for at least one 
month. Since the consequences are so important for the athlete, prevention becomes a major issue.  

Thus, there have been developed strategies to prevent such injuries through programs designed for 
strengthening the muscle mass (increase in strength and flexibility of the quadriceps and hamstring), for stretching, 
and also workouts based on eccentric contractions. In particular, the preseason preparation should focus on 
gradually increasing the number and intensity of eccentric contraction in the quadriceps muscle, so as the tendon 
can resist the repetitive tasks. This measure is able to prevent the inflammatory process. 

In conclusion, patellar tendinitis is a common injury of the patellar tendon, with a negative impact on the 
athlete’s carrier. So far, there is no treatment that guarantees quick recovery and return to the initial level. 
Consequently, the best treatment to restore the balance between effort and the ability to stand it is an extended 
rehabilitation program.  

This paper draws attention to the necessity to constantly adapt the preparation strategies, based on the 
principles of modern physiology and sports biomechanics. Thus, the training for jumping events must be 
(re)considered in terms of injury prevention, because theoretically all musculoskeletal injuries can be prevented if 
this one is correctly initiated and conducted through appropriate physical preparation. 

We also believe that, to complement the information on injuries in athletics and especially to understand the 
concept of risk factors, including here the biomechanical mechanism, further prospective epidemiological studies 
are needed. 
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Abstract. Introduction: In sports games literature, the mental (psychical) component has always had an important, 
sometimes crucial role. Slow, very slow and super slow motions are recognized to increase or maintain strength and 
endurance. A correlation between mental dynamics and ultra slow motion exercises (USME) has not been identified in the 
literature. Aim: To obtain a benchmark of how discriminatory reaction time, mental tonus, attitude towards emotion and 
coordination precision are correlating. Material and method: There were made a conceptual classification (ultra slow motion 
exercises) and a multi-factorial cross-sectional analysis (n=95) involving the application of computerized Cartesian 
assessment to ultra slow motions (USM). Results: All respondents (n=95)agreed to the psychological assessment (60 subjects 
in the control group, 35 in the study group); of them, 35 completed the questionnaire assessing the attitude towards fear, 35 
performed tests for the assessment of reaction time, and 24 participated in the computerized assessment of precision in 
coordination. Conclusions: Specific training using smoothly-coordinated ultra slow motion exercises can be beneficial to 
performance in sports games, both through their psychological (temperamental) impact and by increasing efficiency in the 
cortical motor coordination center. A detailed trial is required for the analyzed subgroups. 

Keywords: mental tonus, ultra slow motion, sports performance. 

Introduction 

Phenomenological observation and daily sports experience show that there are several factors influencing the 
precision (fineness) of a movement: on the one hand, the somatic component through physical fatigue, and on the 
other hand, the mental component through “emotions” (most likely the mixture of fear and enthusiasm which 
precedes or persists in the incipient period of a competition or contest) and the underlying mental fatigue (mental 
stress, mental exhaustion).    

If the first aspect, that of physical fatigue, is widely known, only in recent years the literature has confirmed 
the existence of a “borderline” fatigue phenomenon localized neurologically, not psychically, which involves the 
cortical motor center (Hunter, 2016; Tergau, 2000) and appears systematically, during various types of physical 
exercises, before the onset of muscle fatigue. Specifically, a form of loss of “unconscious concentration” occurs in 
the coordination of movement, resulting from the central motor neuron fatigue. Moreover, studies have confirmed 
the restructuring, the structural, not only functional change in the “grey matter” after training (Draganski, 2004).    

Starting from these observations, the question that arises is: “How can I structure a workout to increase 
precision in coordination, both its degree of fineness and its degree of persistence, stability, over time?” 

To establish such a program focused on the coordination ability, one should take into account two benchmarks 
which we consider extremely important: on the one hand, the observation related to the need for using minimal 
weights to test the Ergosim system (Hillerin, 1999) in order to obtain standardized results and the supposition that 
this system can provide information (although unstructured in the studies) about the temperament (impulsivity) of 
an athlete, and on the other hand, the testing of devices to assess (and recover) the central system responsible with 
balance keeping (and coordination) (see Olchowik et al., 2015; NeuroCom, EquiTest). Both benchmarks highlight 
a fundamental truth for the human body: life means permanent oscillations and adjustments. In this context, 
precision in movement coordination appears as a simple matter of fine-tuning with three components: the 
peripheral (muscular), central neurological and central mental (psychical) ones.  

Secondary to these theoretical observations, the following research issues have been structured:  
1. What kind of free movement should I analyze and use in assessment and training? 
2. How can I achieve a measurement tool for the precise coordination of free movement?  
3. How can I test the consistency (persistence of precision in coordination) of motor control in the absence of 

overload?  
4. How can I test, in parallel, the mental tonus and the degree of somatic fatigue? 
5. What are the right answers, as simple and practical as possible, to these questions? 
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Materials and methods  

 Participants. The general sample (GS) included a group of 95 subjects with different sports background 
(athletics, tennis, fencing, football, martial arts, swimming, dancesport, artistic gymnastics, mountain climbing, 
leisure sports, non-athletes), aged between 20 and 50 years old (26.7±5.8), master students at UNEFS Bucharest 
(MSG, N=30+5), students at “Carol Davila” University of Medicine and Pharmacy Bucharest (SG, N=30, aged 23 
to 36 years, mean age 25.1±3 years) and psychiatrists, both resident and specialist physicians in Bucharest (PG, 
N=30).  

From the master student group (MSG), a subgroup (MSK) of 24 subjects, also with different sports background 
(athletics, tennis, fencing, football, martial arts, swimming, dancesport, artistic gymnastics, mountain climbing, 
leisure sports), aged between 23 and 39 years (24.79±8.83), resting pulse within normal range (67.23±17.95) and 
various competitive results (14 recreational athletes and former athletes, 7 former performance athletes, 2 
performance athletes, medalists or not at a national and international level) were subject to evaluation of precision 
in coordination (with Kinect X Pro 1.0, see 2.3). 

Research methods. Bibliographical study, survey method (to select the largest possible variety of sports 
activities), observation (direct and immediate phenomenological analysis, computerized motion analysis, 
phenomenological analysis of the reactions during testing and immediately after testing), cross-sectional case 
studyand statistical analysis methods (MS Office Excel2014 and Epi2000) were used. 

Apparatus and materials. The devices and materials used were: Kinect X Pro 1.0 (a computerized system for 
the Cartesian motion analysis, on a Kinect 2.0 support developed in collaboration with BrainsSoftware.com, R 
Barn Foundation for Medicine and Health and Bereshit Bara SRL), digital timer (Stopwatch application, IPhone 4, 
OS 7.1.2), pulse oximeter (Prince-100C Fingertip Oximeter), other peripheral devices (tripod, linear meter etc.), 
the questionnaire for general data (QGD), the Existential Scale (ESK; Orgler, 2000), and the Well-Being Scale 
(WBS; Roseanu, 2008).   

Procedures 

Checking the classification of motion types, delimiting ultra slow motions as a basis for exercises.In the 
specialized literature, but especially on the electronic promotion platforms, there is considerable variation in the 
types of motions named similarly, although basically they involve exercises performed at different speeds and 
sometimes correlated with different breathing rhythms. Starting from a well-defined element (super slow motions, 
Hutchins, 1989), we used a classification system (Rădescu, 2016) describing ultra slow motions as motions with a 
speed of 5-20 mm/s and correlated with multiple-rhythm breathing/motion. 

 Preliminary testing of the Cartesian assessment system Kinect X Pro 1.0.There were used four versions and 
procedures of calibration and testing for the Kinect X Pro system (PIKI 1.0-4.0). The testing algorithm chosen was 
the one aimed at the motion analysis for the intervals Δt1=0-15s, Δt2=21-50s, Δt3=0-50s and an interval 
Δt=0.11±2s was used to calculate average speed (in the mode). It was established an error correction by removing 
the extreme values (10% of overall determinations per evaluation). In the absence of homogeneous results at the 
preliminary tests, as an indicator of precision in coordination it was established the median quartile for average 
speed values (in the mode). 

Preliminary testing of the adapted tests for reaction time and discriminatory reaction time (adRT – start, stop 
as fast as possible; adDRT1 – start, stop at 0.50s or as close as possible, but not after, with the eyes open; adDRT2 
– start, stop at 0.50s or as close as possible, but not after, with the eyes closed). There were tested four assessment 
variants (start-stop, start-stop at 0.50s, start-stop at 1s, start-stop sharp at the second, no later than 5s, using or not 
the visual analyzer, with or without the index finger of dominant hand). The three testing variants selected were 
used to establish the following indices: lowest reaction time (RT1), general deviation from the lowest reaction 
time (RT2), number of successes 0.50 (DRTOE1, DRTCE1), number of mistakes 0.50 (DRTOE2, DRTCE2), 
general deviations 0.50 (DRTOE2, DRTCE2).  

Preparation and preliminary testing of the questionnaire assessing the attitude towards fear. The 16-item 
questionnaire was constructed similarly to the ESK model and tracked the attitude towards fear (fright) through 
direct questions and secondary questions about the way of experiencing fear.  

 General testing algorithm. It was established together with the questionnaire for general data (QGD), tracking 
the free, subjective appraisal of participants regarding the assessment system. 

 Subject selection. The general sample (GS) was intended to include a number of 30+5 subjects for each of the 
three subgroups: MSG, SG and PG. The MSG was assigned, as previously mentioned, to perform the largest 
possible variety of sports activities, as personal experience of the subjects with and without sports performances at 
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the national and international levels, still active or withdrawn from activity, canalized towards the sports for all. 
Participation of subjects was done on a voluntary basis.   

 Procedure for conducting the evaluations 

1. General evaluation (GE).The program for testing the target group (MSG, N=35) was organized in three 
sessions, from March to May 2016. The subjects, master students in Sports performance program, were tested as 
follows: 1st year students were tested only once, while 2nd year students had two testing sessions. The testing for 
this group was conducted between 15:00 and 18:00, on Wednesdays, Thursdays and Fridays. Comparative testing 
used two control groups (SG, N=30; PG, N=30), the tests being performed previously, in the period November to 
December (ST1, ST2). For all participants, there were used: the questionnaire for general data (QGD), Existential 
Scale (ESK), Well-Being Scale (WBS).   

2. Evaluation of reaction time (ERT) was carried out in three stages, the MSG group being divided into three 
subgroups that were tested within the same time interval (15:00-18:00), using the same algorithm to present the 
testing and for the testing itself (ST3).There were tracked the following parameters: pulse at the initial testing 
moment and oxygen saturation (at the index finger level, dominant hand). 

3. Evaluation of coordination precision(ECP) took place in two stages, the group of 24 subjects (MSK) being 
divided into three subgroups that were tested within the same time interval (15:00-18:00), using the same 
algorithm to present the testing and for the testing itself, subsequent to the evaluation of reaction time (ST3). There 
were tested: 

a. PT1– the ability to maintain a fixed position of palms (from seated on a chair, hands to shoulders, palms in 
pronation, fingers stretched and close together, thumb in abduction), without visual control, for the intervals: I1 (0-
15s), I2 (21-50s) and I3 (0-50s) from the testing duration of 1 minute; 

b. PT2- the ability to execute an ultra slow action of the arms, their stretching forward-upward from the 
position described above, at a constant speed, with an amplitude of 30-40 cm, tracking the palm oscillations, 
followed by a downward motion to regain the initial position, with visual control, but with computerized feedback, 
for the intervals: I1 (0-15s), I2 (21-50s) and I3 (0-50s) from the testing duration of 1 minute. 

Results 

General evaluation (GE)  

Results obtained in the evaluation of mental component (ESK) have shown statistically significant differences 
between the target group (MSG) and the first control group (SG) for five ESK parameters: ESKScG (p<0.01), 
ESKScE (p<0.01), ESKR (p<0.05), ESKAT (p<0.05), ESKL (p<0.001),which supports a better placement in the 
own life through: higher degree of achievement, more determination and responsibility, better commitment ability, 
greater freedom of decision, respectively. 

Statistically significant differences have been obtained between the subgroups of 1st year and 2nd year master 
students for the parameters ESKScG (p<0.05) and ESKScE (p<0.05), which highlights a higher degree of 
achievement and more determination. 

The target group (MSG) obtained similar scores in all ESK parameters compared to the second control group 
(PG). 

But the average values for all ESK parameters, for the target group (MSG), have been below the average 
values obtained in the preliminary data of the calibration for the Romanian population, with significant differences 
in both the ESKAD (28 vs. 35.5) and ESKAT (61 vs. 73), which reveals low ability of self-distancing (seeing 
oneself) in a situation and also of low ability to commitment.  

 Evaluation of reaction time (ERT, N=35)  
Values recorded for reaction speed did not show relevant statistical significance:  
(RT1=8.96±2.71; DRTOE1=0.79±1.14, DRTCE1=0.58±1.05; DRTOE2=8.79±3.78, DRTCE2=7.79±2.99) 
 Evaluation of coordination precision (ECP, N=24)  
Results achieved in the evaluation of coordination precision have confirmed many issues known by sports 

experts. A first general result shows that none of the assessed subjects (MSK=24) has managed to perform a 
harmonious, continuous movement at a constant speed of 10mm/s or a static position for a time interval, be it the 
smallest (precision in analyzing spatial position for Kinect 2.0 is 1mm, at a distance of 1.5±0.5m, see Guess, 
2013). 
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Results for PT2 (testing the ability to execute an ultra slow arm motion at a constant speed), after analyzing the 
median quartile (QMD) of average speed (in the mode), support a direct relationship between the ESKAT (p<0.05) 
and ESCScP (p<0.05) components of Existential Scale, on one hand, and the coordination precision (assessed 
through the QMD) for the anaerobic-alactacid spectrum (Δt=0-15s), on the other hand.  

In addition, the coordination precision (QMD) for both arms is similar for the anaerobic lactacid interval 
(Δt=21-50s, p<0.05; Δt=0-50s, p<0.001) and does not correlate for the anaerobic alactacid interval(Δt=0-15s)either 
for the (static) TP1 or the (dynamic) TP2.   

The evaluation difficulty was a surprise for all subjects participating in the ECP and ERT, because of the 
incapability felt to perform the proposed task. 

Discussions and conclusions  

Results of the double correlated, assessment, of the mental component (specific assessment of self-
transcendence ability, see Langle, 2003; Frankl; 1984) and of the motor component, have confirmed the 
specialized, phenomenological observations regarding the beneficial effect of “being into the zone”, of the “tunnel 
state” (Bennett, 2004) to achieve precision in coordination.  

Moreover, results indicate the impact of mental (temperamental or impulsive) component on the coordination 
precision in the period of anaerobic-alactacid effort (“start emotions”).     

The Existential Scale (ESK), an assessment tool for meaning and fulfillment (Langle, 2003), the Cartesian 
motion analysis system Kinect X Pro and the ultra slow motions (USM) are valid means in measuring various 
aspects of the complex phenomenon of precision in coordination and open the way to multi-axial (psychomotor) 
research on this fundamental issue, particularly in sports games (tennis, volleyball, basketball, billiards, football).  
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Abstract. Theeffort characteristic to football game falls within the metabolic zones of higher aerobiosis (anaerobic 
threshold and VO2 max), interpenetrated by anaerobic metabolic zones (tolerance to lactic acid accumulation and power). The 
research premise starts from the idea that, by knowing/diagnosing the level of higher aerobic zone, we can influence the 
specific training preparation in order to increase exercise capacity during the game and achieve top performances. The 
research purpose is to know the level of higher aerobic exercise capacity for establishing the maximal potential of junior II 
football players. Setting the level of higher aerobic exercise capacity during training can provide football coaches with 
information/predictions regarding the team’s performance during the game, which represents the research hypothesis. The 
subjects are athletes registered at two football clubs entered in the Municipal Championship of Bucharest. For 
measurement/assessment, there are used the following specific tests: 5-minute endurance test, 240m endurance-speed test and 
maximal aerobic velocity (MAV). As statistical and mathematical methods, there were used: arithmetic mean, standard 
deviation, coefficient of variation, Pearson’s linear correlation coefficient, graphical representation. Results: The average 
distance covered in the 5-minute endurance test is 1311m for the athletes from CSS1 and 1347m for the athletes from FC 
Dinamo Club. The average VAM value expressed during the 5-minute endurance test is 15.73km/h for the CSS1 athletes and 
16.17km/h for the FC Dinamo athletes. After analyzing the obtained data, we can conclude that testing the exercise capacity 
during training can provide information on sports performance during the game.  

Keywords:football, 5-minute endurance test, 240m shuttle run test, MAV. 

Introduction 

Theeffort characteristic to football game falls within the metabolic zones of higher aerobiosis (anaerobic 
threshold and VO2 max), interpenetrated by anaerobic metabolic zones (tolerance to lactic acid accumulation and 
power). Knowing the maximal aerobic power (MAP) is closely related/ connected to maximal aerobic capacity 
(MAC) and maximal aerobic endurance (MAE). Maximal aerobic endurance (MAE) corresponds to a delay of 
exhaustion/fatigue for exercises performed in percentages of VO2 max, MAP or MAV (Guedj et al., 2006, p.37). 
In our research, we aim to achieve an expression of athletes’ efficiency, as a play between maximal aerobic power 
and maximal aerobic velocity (MAP/MAV), to reach maximal oxygen consumption (VO2 max) (Guedj et al., 
2006, p.43). The data provided to coaches by MAV, as maximal aerobic velocity for reaching maximal oxygen 
consumption, are very important to improve the higher aerobic endurance zone specific to football game. For the 
game of football, specialists in ergo-physiology recommend a mixed-type of higher endurance training: VO2 max 
at a central level and peripheral AA (Amino Acids – Anaerobic Alactacid), with intensity means of 1.2-1.4 of 
MAV, and for AA, 5-15 sec (Guedj et al., 2006, p.46). The lower limb muscles involved in the specificity of 
football game consume 80% of VO2 max (Maglischo, 1982, p. 270). As regards maximal oxygen consumption, 
there are reported levels of work intensity between 150 and 200% of VO2 max (Costill, Maglischo, & Richardson, 
1994, p. 172). Through this preamble, we want to highlight the particular importance of improving the higher 
aerobiosis zone which characterizes much of the specific effort, underlining what few coaches know, that 
stimulating the zones of anaerobic threshold and maximal oxygen consumption, with an effort/break ratio of 1/1, 
also improves the lactic tolerance zone (endurance-speed). 

Materials and methods 

Premise: The research premise starts from the idea that, by knowing/diagnosing the level of higher aerobic 
zone, we can influence the specific training preparation in order to increase exercise capacity during the game and 
achieve top performances. 

Purpose: To know the level of higher aerobic exercise capacity in order to establish the maximal potential of 
football players – junior II. 

Hypothesis: Determining the level of higher aerobic exercise capacity during training can provide football 
coaches with information/predictions regarding the team’s performance during the game. 
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The research subjects, 36 in number, areathletes registered at two football clubs entered in the Municipal 
Championship of Bucharest (School Sports Club 1 – CSS1 ranked 4th and FC Dinamo Club – ranked 1st). There 
were tested athletes in the 1998 age group, basic players at the club teams where they were performing. The 
athletes from FC Dinamo Club were tested on 19.08.2014, on the football field within the Dinamo Sports 
Complex, and for the athletes belonging to School Sports Club 1, testing was carried out on 12.08.2014, on the 
football field of CSS1. 

Research methods:The research is based on an ascertaining pedagogical experiment. For 
measurement/assessment, there are used the following specific tests: 5-minute endurance test; 240m endurance-
speed test; maximal aerobic velocity (MAV). As statistical and mathematical methods, there were used: arithmetic 
mean, standard deviation, coefficient of variation, Pearson’s linear correlation coefficient, r-squared (r2) 
coefficient of determination, graphical representation (Popa, 2008). 

Description of tests and devices used:   

1. Test 1 – 5-minute endurance: itconsists in intensive continuous running for 5 minutes. The athlete must 
cover a distance as long as possible until the end of the 5 minutes of running, when the travelled distance is 
recorded; 

2. Test 2 – 240m endurance-speed – 2x(10m+20m+40m+50m): it consists in speed running, under the shuttle 
run form, on the distance of 10m and return, 20m and return, 40m and return, 50m and return. The test is 
applied twice, and the best time is recorded.  

3. GPSports device and SPI IQ software:GPSports device allows football coaches to monitor in real time the 
effort made by players, to measure the travelled distance, speed and acceleration capability, the elapsed 
time per training sequence, and it generates, with the help of SPI IQ software, the expressed maximal 
aerobic velocity (MAV), relative VO2 max etc. (Marinescu et al., 2016, p. 424). 

Results 

Measurement and assessment of the effort by applying the two tests, monitored using the GPSports equipment, 
provided a multitude of data for each athlete (distance, MAV, relative VO2, time and speed, maximal heart rate, 
necessary time for the heart rate to return to the value of 120 beats/min, effort zones etc.). From the variety of data 
obtained from the measurement and assessment, we chose, for their relevance, the following items: distance 
travelled in test 1, expressed in metres, MAV (km/h) obtained in test 1, and time achieved in test 2, expressed in 
seconds.  

In Table 1, there are shown the results obtained by the athletes from CSS1 in tests 1 and 2, and each player’s 
position in the team.  

Table 1. Summary table with the results obtained in the two tests by the athletes from CSS1 

Item 
no. Initials Position in the 

team 
Distance travelled 
in test 1 (m) 

MAV expressed in 
test 1 (km/h) 

Time achieved in 
test 2 (sec) 

1. T.G. Right midfielder 1400 16.8 48 
2. G.S. Left midfielder 1370 16.44 45 
3. M.M. Center-back  1360 16.32 47 
4. T.C. Central midfielder 1340 16.08 49 
5. R.I. Central midfielder 1340 16.08 47 
6. D.V. Central midfielder 1340 16.08 46 
7. D.S. Left-back 1330 15.96 50 
8. C.I. Right midfielder 1320 15.84 45 
9. V.M. Central midfielder 1320 15.84 52 
10. B.C. Central midfielder 1320 15.84 48 
11. S.A. Striker  1300 15.6 45 
12. M.I. Striker 1280 15.36 47 
13. Z.L. Striker 1280 15.36 48 
14. M.C. Right-back 1280 15.36 47 
15. B.N. Left midfielder 1280 15.36 48 
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16. A.C. Striker 1260 15.12 49 
17. G.G. Center-back 1240 14.88 49 
18. D.D. Goalkeeper 1230 14.76 47 

Table 2 shows the results obtained by the Dinamo Club athletes in tests 1 and 2, and each player’s position in 
the team. 

Table 2. Summary table with the results obtained in the two tests by the athletes from FC Dinamo Club 

Item 
no. Initials Position in the 

team 
Distance travelled 
in test 1 (m) 

MAV expressed in 
test 1 (km/h) 

Time achieved in test 
2 (sec) 

1. N.D. Central midfielder 1430 17.16 43 
2. A.F. Central midfielder 1430 17.16 46 
3. M.G. Center-back 1400 16.8 43 
4. O.N. Center-back 1400 16.8 50 
5. P.A. Right-back 1380 16.56 44 
6. P.D. Left midfielder 1370 16.5 43 
7. B.S. Right midfielder 1360 16.32 45 
8. M.L. Central midfielder 1360 16.32 45 
9. M.A. Center-back 1350 16.2 45 
10. D.B. Left-back 1350 16.2 47 
11. B.R. Left midfielder 1340 16.08 47 
12. S.D. Right midfielder 1340 16.08 47 
13. R.M. Central midfielder 1340 16.08 46 
14. G.I. Center-back 1320 15.84 47 
15. P.C. Striker 1300 15.6 45 
16. P.I. Striker 1280 15.36 43 
17. A.C. Goalkeeper 1260 15.12 49 
18. M.V. Goalkeeper 1240 14.88 46 

In Table3, there are shown the results of compared analyses between the two tested clubs. Regarding the 
results obtained in test 1, it is noted that: arithmetic mean of the distance travelled within the 5 minutes for the 
athletes from CSS1 is 1311m, and for the athletes from FC Dinamo Club, 1347m; the difference between the two 
means is 36m in favor of the athletes belonging to FC Dinamo => the athletes from FC Dinamo Club have 
travelled a longer distance within the 5 minutes (Fig. 1). Standard deviation for the CSS1 athletes is ±45.435m, 
and for the FC Dinamo athletes, it is ±53.115m. The coefficient of variance for the athletes from CSS1 is 3.46%, 
and for the athletes from FC Dinamo Club, it is 3.94% => the results obtained by the athletes tested for this 
parameter have a high degree of homogeneity. 

As regards the MAV value expressed in test 1 (Table 3), it is noticed that: arithmetic mean of the MAV 
expressed within the 5 minutes for the CSS1 athletes is 15.73 km/h, and for the FC Dinamo athletes, 16.17 km/h; 
the difference between the two means is 0.44 km/h in favor of the athletes belonging to FC Dinamo => the athletes 
from FC Dinamo Club have a higher MAV value expressed in test 1 than the athletes from CSS1 (Fig. 2). 
Standard deviation for the CSS1 athletes is ±0.545 km/h, and for the FC Dinamo athletes, it is ±0.639 km/h. The 
coefficient of variance for the athletes from CSS1 is 3.46%, and for the athletes from FC Dinamo Club, it is 3.95% 
=> the results obtained by the athletes tested for this parameter have a high degree of homogeneity. 
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Fig. 1. Comparison between the arithmetic means of     Fig. 2. Comparison between the arithmetic means 

distances travelled in test 1                                           of MAV expressed in test 1 

As to the time obtained in test 2 (Table 3), it is noted that: arithmetic mean of the time achieved in test 2 for the 
athletes from CSS1 is 47.61 sec, and for the athletes from FC Dinamo Club, 45.61 sec; the difference between the 
two means is 2 sec in favor of the athletes belonging to FC Dinamo => the athletes from FC Dinamo Club have 
run faster by 2 sec the 240m (Fig. 3). Standard deviation for the CSS1 athletes is ±1.819 sec, and for the FC 
Dinamo Club athletes, it is ±2.033 sec. The coefficient of variance for the athletes from CSS1 is 3.82%, and for the 
athletes from FC Dinamo Club, it is 4.45% => the results obtained by the athletes tested for this parameter have a 
high degree of homogeneity. 

Table 3. Summary table with the analysis of data obtained by the athletes from both of the monitored clubs 

 Distance travelled 
in test 1 (m) 

MAV expressed in 
test 1 (km/h) 

Time achieved in 
test 2 (sec) 

Arithmetic mean 
FC Dinamo 1347 16.17 45.61 

CSS1 1311 15.73 47.61 
Standard deviation 
FC Dinamo ±53.115 ±0.639 ±2.033 

CSS1 ±45.435 ±0.545 ±1.819 
Coefficient of variance 
FC Dinamo 3.94% 3.95% 4.45% 
CSS1 3.46% 3.46% 3.82% 

Pearson’s coefficient of correlation between test 1 and test 2  
FC Dinamo r = - 0.223 
CSS1 r = - 0.132 
r-squared coefficient of determination 

FC Dinamo r2 = 0.049 
CSS1 r2 = 0.017 
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Fig. 3. Comparison between the arithmetic means of times achieved in test 2 

Analysis and interpretation of the results obtained and presented in Table 3, regarding the degree of association 
between the two tests, reveal that: for the athletes from FC Dinamo Club, Pearson’s correlation coefficient is r = -
0.223, and for the athletes from CSS1, r = -0.132  => the degree of association between the two tests is low; but 
we are interested in highlighting the “hidden” relationships between variables, and therefore, regardless of their 
size, the correlation coefficients will be taken into account (obviously, if they are higher than 0.1). For the 
rigorousness of the research, we have applied the coefficient of determination (r2, also calledr-squared), which is 
considered a more appropriate indicator of the effect size, because it takes sensibly lower values than those of the 
correlation coefficient (Popa, 2008, p. 164). The values r2 = 0.049 for the FC Dinamo athletes and r2 = 0.017 for 
the CSS1 athletes show that the size of the coefficient of determination, as an index of the effect size for the 
correlation, is small.  

Discussions and conclusions  

The results obtained after analyzing the collected field data highlight that, in the initial testing, the athletes 
from FC Dinamo Club are better positioned, from the physical point of view, compared to the athletes from CSS1; 

In peripubertal children or adolescents, quality training in the higher aerobic zone is recommended to be 
associated with speed training, in order to exert type I, IIA and IIB fibers and ensure good cardiovascular and 
psychomotor development; 

For the game of football, specialists in ergo-physiology recommend a mixed-type of higher endurance training: 
VO2 max at a central level and peripheral AA (Amino Acids – Anaerobic Alactacid), with intensity means of 1.2-
1.4 of MAV, and for AA, 5-15 sec; 

Measurement of the maximal aerobic velocity (MAV) reached, corresponding to a MAP (which is slightly 
superior to MAV and inferior for a running race), is extrapolated from VO2 max; 

Determining the level of higher aerobic exercise capacity during training can provide football coaches with 
information/predictions regarding the team’s performance during the game – the research hypothesis is confirmed; 

Methodically speaking, after the day dedicated to the measurement of maximal oxygen consumption (VO2 
max) and the calculation of maximal aerobic power (MAP) or the corresponding maximal aerobic velocity 
(MAV), in the next training sessions, the athletes must use means with intensities of 80, 85 or 90% of MAV; 

Attention should be drawn that a minor error in VO2 max or MAP or MAV, for a scheduled power, will induce 
a significant error in the maximal aerobic endurance zone, 10 times higher in percentages; 

It is worth noting that an improvement in the higher endurance zone (anaerobic threshold, VO2 max) will lead 
to an improvement in the lactic tolerance zone (endurance-speed). 

 
 



24                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

References  

Costill, D.L., Maglischo, B.W., &Richardson, A. B. (1994).La natation. Paris: Vigot. 
GPSports (2013). http://gpsports.com/gpsports_website/brochures/spi_iq_2013.pdf 
Guedj, E.B., Brunet, B., Girardier, J., & Moyen, B. (2006).Médecine du sport(7eédition). Paris:Masson. 
Maglischo, E. W. (1982).Swimming faster.USA: Mayfield. 
Marinescu, Gh., Ticală L.D., Dulceață, V., Buzărnescu, M., & Sima, D. (2016).Educational perspectives by using SPI IQ 

software and GPSports equipment in the preparation of junior III football players. eLearning Vision 2020, vol. III. 
București: Ed.Universității Naționale de Apărare “Carol I”. 

Popa, M. (2008). Statistică pentru psihologie – Teorie și aplicații SPSS(Ed. a II-a). București: Polirom. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



25                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

 
WAYS OF OBJECTIFYING COMPETITIVE BEHIAVOUR IN LATIN-AMERICAN 

DANCES – OPEN CATEGORY 

Silvia TEODORESCU1, Alexandru Adrian NICOARĂ 1* 
1National University of Physical Education and Sports, 140 Constantin Noica Street, Bucharest, Romania 

* Corresponding author: contact_adi_nicoara@yahoo.com 

Abstract. Through this research, we aimed to render more efficient the judging system in dancesport competitions by 
developing a new evaluation system based on the existing one, but with improvements as regards point awarding in a 
differentiated way for each criterion and sub-criterion. This approach was required by the fact that the current judging system 
in competitive ballroom dancing leaves room for subjective interpretations, including some criteria that are only marked, but 
do not have an objective, numerical correspondent. We think that using such a judging system is extremely necessary, and 
given that the criteria for judging schools will be stricter, there will be possible to establish clear directions for coaches 
regarding the preparation methodology, and not least, the performance of judges who award points inappropriately in 
competitions will be more easily analyzed and penalized according to the error committed. 

Keywords:dancesport, judging system, criterion and sub-criterion. 

Introduction 

Dance is a form of activity that uses the body and a range of movements performed to the rhythm of a song. 
Considered a way of nonverbal communication, dance should be regarded from two points of view, namely as 
unintentional communication and intentional communication meant to transmit a specific message to the viewer 
(Epuran, 2013, p. 177).In the first situation, the dancer experiences the pleasure of moving to the rhythms of 
music, without conveying emotions to other people. In the second situation, the dancer, an amateur or professional 
athlete, performs publicly for appreciation and show. 

Dance starts from the emotional color of gesture and attains the magnitude of performing in space. In a slow 
propagation, whose awareness by the dancers arises from the improvement of kinesthetic perception, the 
movement of each part of the body entails the next one, according to the “principle of succession”. The spine 
becomes the axis and transmission belt of this kinetic contagion (Corbin, Courtine, &Vigarello, 2008). 

We want thus to emphasize the existence of subtle nuances in each dance, which must be taken into account by 
judges at the evaluation moment, although the criteria are the same.  

The evaluation system we propose exploits the existing one, meaning that we have taken over the 5 judging 
criteria and improved them by changing, adding and developing other sub-criteria, which have also been 
quantified.In the newly created system, each judge will award points for only one of the 5 major sections; thus, 
they will have more time to watch all couples performing on the dancing floor, awarding them points for each 
subdivision in the category they must evaluate. 

Materials and methods 

The research was conducted during the Open Category competitions organized under the aegis of the 
Romanian DanceSport Federation or World DanceSport Federation in the period June 2015 to March 2016.  

In each competition, judging was applied according to the scoring system created by us, using 5 judges 
concomitantly, where each of them analyzed during the dance only a single criterion of the 5 existing ones. They 
were judges who had not been nominated for that competition and/or consecrated dancers.  

The scoring system that we have developed and used in this research includes the following criteria: movement 
to music (2 points); posture and coordination (2 points); quality of movement and balance (2 points); relationship 
between partners and leading (2 points); choreography and presentation (2 points), each of them cumulating a 
larger or smaller number of sub-criteria.  

The competitions for which judging was performed according to our system took place in the cities: Sibiu – on 
26.09.2015, Iasi – on 03.10.2015, Timisoara – on 18.10.2015 and Bucharest – on 28.11.2015.   

There were analyzed competitions in the Open Category, Latin-American Dance Section, for the 14-15 years-
old age group. 
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Research subjects 

The investigated subjects were athletes from Italy, Slovakia, Moldova, Hungary, Bulgaria, Greece and, 
obviously, Romania. Some of them participated in several competitions, while others only in one of the 
competitions analyzed by us.Therefore, the number of participants was different from one competition to another 
as follows: 

 first competition - 26 participating couples; 
 second competition - 22 participating couples; 
 third competition - 19 participating couples; 
 fourth competition - 19 participating couples. 
This was the number of couples participating in the four competitions and each one started in the quarter-

finals.   

Research hypotheses 

1. Developing a scoring system based on quantifiable criteria will lead to increased objectivity in the 
evaluation of dancers, removing the large differences between the ranking positions obtained by athletes 
who are not on the podium. 

2. The 5 criteria for the objective evaluation of dancers’ performance used in the new scoring system have the 
same importance in achieving the final result, regardless of the value of participants. 

3. Knowing the criteria and/or sub-criteria, as well as their related scoring, will lead to identification of 
strengths and weaknesses against the specific requirements of Latin-American dances. 

Results 

For an accurate analysis of the role played by each criterion in obtaining the final result, we have calculated the 
Pearson correlation, meant to emphasize which of the criteria correlates best with the overall score achieved by 
dancers, and calculating the value of Spearman’s statistical indicator, we have established whether there is 
correlation between the ranking positions obtained by the dancers evaluated through the two judging systems (one 
used by the DanceSport Federation, the other developed by us). 

In the four competitions analyzed, the values of Pearson correlation coefficient for the finals, in the order of 
their analysis, have ranged between the intervals [0.834 and 0.969], [0.826 and 0.986], [0.664 and 0.976], [0.937 
and 0,985], which highlights that we can talk about strong and moderately positive towards strong links, from the 
statistical point of view, between the points obtained for each criterion and the overall points accumulated by the 
athletes, this scoring allowing actually to establish the winners. 

Spearman’s index had values of 1.00, 1.00, 0.771 and 1.00. Thus, the dancers winning the 1st to 6th places, 
aimed at the best performances, were the same, regardless of the system approached, the value of Spearman 
correlation coefficient being 1, in 3 of the competitions analyzed. In the other competition, 2 couples did not 
achieve the same result. 

In the semi-final and quarter-final phases, the values of Pearson correlation coefficient were the following: in 
the first competition [0.823 and 0.962] and [0.944 and 0.964], in the second one [0.909 and 0.970] and [0.965 and 
0.990], in the third one [0.842 and 0.983] and [0.171 and 0.969], in the fourth one [0.925 and 0.977] and [0,953 
and 0,985]. 

Spearman’s index for the semi-final and quarter-final rounds had values of 0.681 and -0.205 in the first 
competition, 0.955 and 0.252 in the second competition, 0.790 and 0.219 in the third competition, and in the last 
one, 0.237 and -0.163. 

Although Pearson’s correlation coefficients reveal very high values, which indicate a strong association 
between the points obtained for each criterion and the overall score in semi-finals and quarter-finals, the values of 
Spearman coefficients emphasize a lack of correlation between the rankings established by the judges who have 
used the two evaluation systems, a subjective and objective one. 

 For an overview, we present the results derived from the analysis of competition number 4. 
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Table 1. Statistical indicators for the finals COMPETITION 4 

CRITERIA C1 C2 C3 C4 C5 
 FINALS 
PEARSON 0.93712 0.98583 0.96683 0.9579 0.9538 
Max  9.15 9.4 9.6 9.6 8.2 
Min 8.55 6 7.5 5.8 4.5 
Median  9.025 8.15 8.25 7.4 6.75 
Arithmetic mean 8.958333 7.783333 8.4 7.533333 6.566667 
SPEARMAN index 1 

Pearson’s correlation coefficient highlights strong associations between the number of points obtained by each 
couple of dancers for each of the 5 criteria analyzed, their role being undifferentiated. 

 
 

 

 

Fig. 1. Final ranking (places 1-6) established using the two judging systems 

Spearman’s correlation coefficient has recorded the value 1, which indicates that there is an overlap or an 
extremely strong association between the two rankings established through different judging systems.  

Table 2. Statistical indicators for the semi-finalsCOMPETITION 4 

CRITERIA C1 C2 C3 C4 C5 

 SEMI-FINALS 
PEARSON 0.97095 0.96717 0.92584 0.97789 0.96937 
Max  9.35 10 9.3 9.1 8.4 
Min 7.45 4.5 4.7 1.7 3.9 
Median  8.35 8.35 7.2 5.1 6.5 
Arithmetic mean 8.433333 7.983333 7.233333 5.1 6.525 
SPEARMAN index 

0.237762 
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Table 3. Statistical indicators for the quarter-finals COMPETITION 4 

CRITERIA C1 C2 C3 C4 C5 

 
QUARTER-FINALS 

PEARSON 
0.93712 0.98583 0.96683 0.9579 0.9538 

Max  
8.75 10 9.4 8.9 9.2 

Min 
6 0.9 0.9 0.2 1.9 

Median  
7.95 7.3 5.6 4.1 6.4 

Arithmetic mean 
7.768421 6.468421 5.605263 4.547368 5.910526 

SPEARMAN index 
-0.16316 

Although Spearman’s correlation coefficients reveal very high values, which indicate a strong association 
between the points obtained for each criterion and the overall score in semi-finals and quarter-finals, the values of 
Spearman coefficients emphasize a lack of correlation between the rankings established by the judges who have 
used the two evaluation systems, a subjective and objective one.  

 
 

Fig. 2. Final ranking (places 7-19) established using the two judging systems 

Discussions and conclusions 

The processing, analysis and interpretation of data obtained by the athletes participating in the four 
competitions, where the couples have been ranked on the basis of two evaluation systems, the official one, used by 
the federation of specialty, and a system created by us, based on quantifiable criteria and sub-criteria, allows us to 
draw the following conclusions: 

The system created by us has proven its reliability, since in three of the four competitions the hierarchy for the 
first six places is the same [r = 1], regardless of the judging system used, and in one of the competitions, although 
it has been found a reversal between the 4th and 5th places, Spearman’s coefficient emphasizes a moderate towards 
strong correlation, r = 0.771. 

Regarding the ranking of athletes in the semi-final and final phases, we find some difference (from 1 to 5 
places) between the subjective evaluation of official judges and the evaluation through the system created and 
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official ranking  own ranking system                                                           
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implemented by us, which can be explained by the fact that official judges only check the number of the couple 
who will advance to the next stage. 

It is thus confirmed the hypothesis no. 1. 
Concerning the role of each criterion in obtaining the best possible place in the rankings, Pearson’s correlation 

coefficient highlights strong associations between the points obtained for each criterion and the overall score, 
therefore it is confirmed the hypothesis no. 2, stating that none of the criteria can exert a decisive influence on 
winning the best possible place in the rankings. 

The analysis of scores achieved for each dance and each criterion provides extremely valuable information for 
coaches and athletes, because, on the one hand, there are revealed the strengths and/or weaknesses of 
choreographic pieces and dancers’ performance, and on the other hand, one can compare the progression of 
athletes from one competition to another. 

It is thus confirmed the hypothesis no. 3 of the research. 
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Abstract. This analysis allows knowing the relationships between players, establishing their degree of sociability, 
communication and solicitude within the football team CS Pandurii Lignitul Târgu-Jiu, junior II, 14-16years old, by providing 
data designed to complete the coach’s picture about the bio-psycho-motor potential of players. The sociometric analysis has 
been required by the fact that many coaches make up sports teams (game formations) either based on more or less objective 
factors or based on the technical and tactical level of each player, without taking into account the acceptance-rejection 
relationships between athletes, given their age. Under these conditions, we think that the training attendance, mood and the 
degree of fulfilling the training tasks depend on the relationships between athletes (cohabitation, leisure, common activities, 
collaboration in offensive and defensive phases, leader recognition), consequently the coach should increase the team cohesion 
by finding a game formula able to exploit the technical and tactical potential of each player, as well as the interpersonal 
relationships established between them. 

Keywords:sociometric analysis, interpersonal relationships, football. 

Introduction  

Sports games are competitive motor activities, in which the behavior of the individual engaged in movement 
associates with a high level of physical preparation, increased ability to control technical and tactical actions and 
the capability of collaborating with teammates to solve problems and situations arising throughout the 
competition. The game of football is extremely dynamic, flexible, and the teams are increasingly concerned with 
achieving a constructive collective game, starting with the goalkeeper and ending with the most advanced striker 
(Cojocaru, 2000; Ciolcă, 2004).Within a sports team, efficiency translates into performance, as a result of the 
relationship between the team and its members, some interaction on the one hand, and on the other hand, the 
interaction between team mates, which represents another type of relationship, with influences on the whole group 
(Dragnea, 2006, p. 33). In this context, the entire process of preparation should focus on enhancing the 
performance capacity of an athlete or a team, in terms of general potential and specific performances. Training 
should cause a fundamental change in the way in which athletes perceive themselves and perceive their 
teammates, encouraging any creative suggestions expressed by the team members without fear of ridicule or 
rejection (Teodorescu & Ganera, 2013, pp. 157-158). The coach should pay special attention to the interpersonal 
relationships established between athletes both within the team and by compartments, and seek to exploit these 
relationships in setting a game formula, but without neglecting the psychophysical particularities and the technical 
and tactical level of each player (Teodorescu & Dănășel, 2014; Colibaba-Evuleț & Bota, 1998). 

Materials and methods 

The research was conducted within the football club CS Pandurii Lignitul Târgu-Jiu, on a group of 20 football 
players aged 15 to16 years,participating in the Junior “B” National Championship, in the competitive year 2012-
2013, series 6, and consisted in establishing the interpersonal relationships by the application of Moreno’s 
sociometric test. 

 Research purpose. The research aimed to find out the level of team cohesion through the relationships 
established between players, their preferences and rejections, in order to set game formulas, by couples and 
compartments, designed to exploit the entire psychophysical and sociomotor potential of junior football players for 
obtaining success in the official games of the national championship. 

Research methods. Bibliographic study, pedagogical observation, sociometrictest (Dragnea, 2006, p. 39).The 
research was focused on the following sociometric criteria: 

a) common activities: Name the first three teammates with whom you would like to play in the team, in 
training and official games, to win the victory. Name the first three teammates with whom you would not like to 
play in the team, in training and official games, to win the victory. 
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b) cohabitation: With whom of the team members do you want to collaborate during the game to score a goal? 
With whom of the team members do you not want to collaborate during the game to score a goal? 

c) leisure time: With whom of the team members do you want to spend your leisure time? With whom of the 
team members do you not want to spend your leisure time? 

d) leader election: Name three of your colleagues who, through their value, help the team to achieve a possible 
victory in a game. Name three of your colleagues who, through their value, do not help the team to achieve a 
possible victory in a game. 

As shown above, the test highlights the positive aspect of the relationships between subjects, but also the 
negative aspect or the aspect revealing indifference.The sociometric test was applied to football players, members 
of the team CS Pandurii Lignitul Târgu-Jiu, each of them checking, in the order of preferences, three of the 
teammates with whom they wanted or did not want to collaborate, on the sociometric matrix being marked with 
red the serial number of the preferred, elected colleagues, and with black, the nominated rejected colleagues, 
respecting the order. Based on the responses, it has been drawn a collective sociogram, which allows knowing the 
preferential structure established within the group and indicates graphically the interrelations between players, in 
terms of affinities. On the graph, elections are represented by a red arrow and rejections by a black arrow. Mutual 
relationships are marked by a two-headed red or black arrow. The sociogram used in this research, designed by 
Nothway, is target-shaped, the relationships established within the group being shown inside a number of 
concentric circles, where the subjects are arranged according to their degree of popularity.  

The index of sociometric status (ISS) emphasizes the number of elections received by each player, and therefore 
the power of attraction exerted by each player within the team, and is found out by vertically summing up the 
number of elections received or by the formula: ISS = n / N-1, where: n = number of players who have elected X; N 
= total number of players in the team.  

Thus, according to the values of preferential status indices calculated for each subject, we can establish five 
categories of preferential power, as follows: a) very popular subjects, having an index of preferential status with 
values over 0.50; b) popular subjects, having an index of preferential status with values comprised between0.20 
and 0.50; c) accepted subjects, having an index of preferential status with values comprised between 0 and 0.20; d) 
indifferent subjects, whose index of preferential status has the value 0; e) rejected subjects, whose index of 
preferential status receives negative values. 

The index of preferential status (IPS) for each player is considered much more sensitive than the index of 
sociometric status, because it takes into account both the elections and rejections made by the player. The 
calculation formula used is: IPS = Ne-Nr / N-1, where: Ne = number of elections expressed by the player; Nr = 
number of rejections received; N = number of team members. 

The values of preferential status index may be very different, both positive and negative, emphasizing the 
position of players within the team: popular, leaders, insignificant (indifferent), marginalized, rejected. 

Results 

The sociometric test has included four sets of questions focused on the collaboration relationships between 
players in training and competition, the collaboration relationships in offensive and defensive phases, the 
nomination of players with whom they want to collaborate for scoring a goal and the nomination of players who, 
through their value, help the team to win the victory.  

Results of the sociological test for the nomination of team members with whom each player wants/does not 
want to collaborate in the offensive or defensive compartment are shown in Table 1. 
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Table 1.Summary table for the three options expressed by each player 

Item 
no. 

Initials Position in 
the team 

Elections 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 C.N. ST Pos. +   1       3  2         

Neg. -  1      3     2        

2 D.A. GK Pos. +   3  2     1           

Neg. - 1           3    2     

3 D.R. RB Pos. + 2         3 1          

Neg. -  3      2     1        

4 M.I. CB Pos. +     1 3         2      

Neg. -       1  2     3       

5 C.A. CB Pos. +   2   1 3              

Neg. -    3         2 1       

6 C.A. LB Pos. +     2     1      3     

Neg. -       3 1 2            

7 I.M. CB Pos. +         1     3  2     

Neg. -             2  1  3    

8 T.N. CB Pos. +   3       1  2         

Neg. -         1    2 3       

9 M.D. RB Pos. +     1 3 2              

Neg. -        2     1  3      

10 M.A. CM Pos. +   3         2    1     

Neg. -    3    2     1        

11 C.M. CM Pos. +   3       1  2         

Neg. -    3         1 2       

12 P.A. LM Pos. +          2    3  1     

Neg. -  3      2     1        

13 R.A. RM Pos. +   1       2      3     

Neg. -           2   3     1  

14 L.R. CM Pos. +     2     1  3         

Neg. -        3          2 1  

15 B.D. RB Pos. +   1       3 2          

Neg. -        2     1 3       

16 M.D. ST Pos. + 1         3  2         

Neg. -    3    1     2        

17 C.C. GK Pos. + 3    1  2              

Neg. -    1    3      2       

18 Ş.M. LM Pos. + 2  3                1  

Neg. -             1 2      3 

19 T.L. CM Pos. +          3 2       1   

Neg. -             1 3      2 

20 B.D. ST Pos. +          2    1  3     

Neg. -            3 1  2      

Elections 4 0 9 0 6 3 3 0 1 13 3 6 0 3 1 6 0 1 1 0 

Rejections 1 3 0 5 0 0 2 10 3 0 1 2 14 9 3 1 1 1 2 2 

Index of preferential status EL 0. 
21 

0 0. 
47 

0 0. 
31 

0. 
15 

0. 
15 

0 0. 
05 

0. 
68 

0. 
15 

0. 
31 

0 0. 
15 

0. 
05 

0. 
31 

0 0. 
05 

0. 
15 

0 

Index of preferential status RE 0. 
05 

0. 
15 

0 0. 
26 

0 0 0 0. 
52 

0. 
15 

0 0. 
05 

0. 
10 

0. 
73 

0. 
47 

0. 
15 

0. 
05 

0. 
05 

0. 
05 

0. 
10 

0. 
10 

The preferences for three teammates with whom each player would like to collaborate in the offensive and 
defensive compartments were: 

1. M.A. (central midfielder) obtained 13 preferences, representing 21.66% of the votes of players; 
2. D.R. (right-back) obtained 9 preferences, representing 15% of the votes of players; 
3. P.A. (full-back) obtained 7 preferences, representing 11.66% of the votes of players. 
Regarding the nomination of the three teammates with whom the players do not want to collaborate in the 

offensive and defensive compartments, the results have indicated the following: 
1. R.A. (center-back) recorded 14 rejections, representing 21.66% of the options of players; 
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2. T.N. (right midfielder) recorded 10 rejections, representing 15.15% of the options of players; 
3. L.R. (central midfielder) recorded 9 rejections, representing 15% of the options of players. 
The index of preferential status has shown positive values for eight of the players, one player has been 

considered neutral and 7 players have recorded negative values, which means that they are marginalized by most 
teammates (Table 2). 

Table 2. Values of the preferential status index 

Number of 
preferences 

Number of subjects with 
the same preferences 

Preferential status 
index 

Preferential-type 
psychosocial value 

13 1 0.68 Very popular 
9 1 0.47 Popular 
6 1 0.31 Popular 
5 1 0.26 Popular 
4 1 0.21 Popular 
3 2 0.15 Accepted 
2 1 0.10 Accepted 
1 1 0.05 Accepted 
0 3 0 Indifferent 
-14 1 -0.73 Marginalized 
-10 1 -0.52 Marginalized 
-6 1 -0.31 Marginalized 
-5 1 -0.26 Marginalized 
-3 1 -0.15 Marginalized 
-2 3 -0.10 Marginalized 
-1 1 -0.05 Marginalized 

 
Fig. 1.Collective sociogram of the team CS Pandurii Lignitul Târgu-Jiu 
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Discussions and conclusions 

The responses to questions focused on players’ preferences regarding the collaboration in training and games 
for winning the victory, the nomination of teammates who, through their value, help the team to achieve the 
victory and the nomination of players with whom they want to collaborate for scoring a goal indicate that the 
highest number of votes has been obtained by the same three players, namely M.A., P.A. and M.D., and to the 
question requiring the nomination of the teammates with whom they want to collaborate within the offensive and 
defensive compartments, two of the nominated players have been the same, on the 1st place, M.A., and on the 3rd 
place, P.A., the player D.R. being nominated for the 2nd place in the order of preferences. 

Teammates have considered that the players R.A., T.N. and D.A. do not help the team to win the victory, and 
consequently they have obtained a high number of rejections to the questions about collaboration in training and 
competitions; we mention that D.A. is the goalkeeper of the team. An increased number of rejections was also 
obtained by the players R.A., T.N. and L.R. to the questions regarding collaboration for scoring a goal and 
collaboration within the offensive and defensive compartments. 

The sociometric test applied to football players, members of the team C.S. Pandurii LignitulTârgu-Jiu, has 
highlighted that interpersonal relationships are not at the best level, which is due to the large number of 
marginalized players (7);however, the team managed to mobilize in the official games of the national 
championship, where it was ranked 2nd.  
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Abstract. The hamstring muscles have very important role in the stabilization of body posture, movement of the lower 
extremities and trunk movements in relation to the thigh.Hamstring injuries are common among athletes, especially in sports 
like soccer with sprinting demands, kicking, and sudden accelerations. Hamstring strains are frustrating for the injured 
athletes because the symptoms are persistent, healing is slow, and the rate of re-injury is high. This indicates a need to develop 
prevention strategies for hamstring injuries. The aims of this review are introducing hamstring strains, associated risk factors, 
and providing rehabilitative recommendations for injured athletes to prevent re-injury. Information was gathered from an 
online literatures search using the key words hamstring injuries, soccer injuries, injury prevention, hamstring rehabilitation, 
and stretching exercises. Screening of references and hand searches of relevant journals were also employed. All relevant 
studies in English were reviewed and abstracted. It has been shown that hamstring strains account for 12-16% of all injuries in 
athletes with a re-injury rate reported as high as 22-34%. The hamstrings have a tendency to shorten. Tight hamstrings with 
limited range of motion and flexibility may lead to postural deficiency and deformities. It also makes the hamstring susceptible 
to re-injury. Risk factors such as age, strength imbalance, previous injury and flexibility should be considered. In conclusion, 
prevention intervention may minimize the risk factors of hamstring injuries. Training modalities should emphasize on eccentric 
strength training, and prevention of fatigue.There is wide disagreement about the impact of stretching exercise on 
prevention/rehabilitation of hamstring injuries.   

Keywords:hamstring injuries, soccer injuries, injury prevention, hamstring rehabilitation, stretching exercises. 

Introduction   

The hamstring muscles, a group of two joint muscles that act at the knee and hip, run along the back of thigh 
from hip to just below the knee. The hamstring muscles are the major flexor muscles of the knee, and have a very 
important role in the stabilization of body posture, movement of the lower extremities and trunk movements in 
relation to the thigh. Some investigators have suggested that the hamstrings also dynamically stabilize anterior 
translation and internal rotation of the tibia, a function similar to that provided by the anterior cruciate ligament 
(Kwak et al., 2000; Zorić, 2012; Turner et al., 2014). 

Hamstring injuries are common among amateur and professional athletes, especially in sports with sprinting 
demands, kicking, turning, jumping, sudden accelerations, and are also common in dancing and waterskiing. 
(Petersen & Hölmich, 2005; Sebelien et al., 2014). In team sports, such as rugby, Australian football, soccer and 
cricket, the incidence of hamstring injuries has shown an upward trend over the past two decades with a high rate 
of recurrence (Arnason et al., 2008; Naclerio & Goss-Sampson, 2013). It has been shown that hamstring injuries, 
especially hamstring strain account for 12-16% of all injuries in athletes with a re-injury rate reported as high as 
22-34% (Schmitt et al., 2012; Mendiguchia et al., 2012). The recurrence rate of hamstring strain has been reported 
to be two times higher than that of other injuries in English professional soccer (Liu et al., 2012). The greater 
concern is that one-third of the injuries will recur with the greatest risk during the initial 2 weeks following return 
to sport (Heiderscheit et al., 2010). Hamstring muscle strain is frustrating for the injured athletes, coaches and 
clinicians, because the symptoms are persistent, healing is slow, and the rate of re-injury is high (Zorić, 2012; Liu 
et al., 2012). This indicates a need to develop and improve prevention strategies for primary and recurrent injuries 
of hamstring (Schache, 2012; Liu et al., 2012). The aims of this review are introducing hamstring injuries 
especially hamstring strains which is the most common hamstring injuries, their associated risk factors, proper 
exercises for injury prevention, and providing rehabilitative recommendations for injured athletes to prevent re-
injury.  
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Materials and methods  

Information was gathered from online literatures search using the key words hamstring injuries, soccer injuries, 
injury prevention, hamstring rehabilitation, and stretching exercises. Screening of references and hand searches of 
relevant journals were also employed. All relevant studies in English were reviewed and abstracted.  

Results 

Mechanism and classification 

There are two main mechanisms involved in hamstring muscle injuries: 
1. Direct (contusion) injuries 
2. Indirect (strain) injuries 
In contact sports like soccer, the contusion mechanism is straightforward. The player is typically injured by a 

direct blow from an opponent, usually the knee hitting the lateral thigh in a tackle. Hamstring indirect injuries 
(strains) are the most common prevalent non-contact injuries in many contact and non-contact sports such as 
soccer, Australian football, American football, rugby, and sprinting (Liu et al., 2012; Opar et al., 2012). The 
majority of injuries involve biceps femoris (Warren et al., 2010; Zorić, 2012; Opar et al., 2012). Results of studies 
suggest that the higher the activation level of a muscle during eccentric contraction, the more mechanical energy 
the muscle would absorb before a muscle strain injury occurs (Liu et al., 2012). According to Petersen and 
Hölmich (2006) and Sherry et al. (2011), in running, during the second half of the swing when the hamstrings are 
working to decelerate knee extension, they are stretched while subjected to load (eccentric contraction). This 
means that the hamstrings must change from functioning eccentrically, to decelerate knee extension in the late 
swing, to concentrically, becoming an active extensor of the hip joint. It is during this rapid change from eccentric 
to concentric function that the biceps femoris incurring the greatest amount of length change and performing the 
greatest amount of negative work.  This may contribute to the tendency of the biceps femoris to be more often 
injured than other hamstring muscles.  

Different classification systems such as traditional grading system (Goldman & Jones, 2010), modified 
Peetrons classification (Mueller-Wohlfahrt et al., 2012), MRI or ultrasound categorization (Chan et al., 2012), 
Munich grading system (Ekstrand et al., 2013), and British athletics muscle injury classification (Pollock et al., 
2014)are published in the literature. Although clinicians and coaches use traditional simple grading system widely 
which is classified into Grade I, II and III, but it seems that in a preventive program, use of traditional grading 
system is insufficient, because grading system should provide prognostic and therapeutic direction. However, the 
bottom line is always to offer the injured athlete the best strategies to reach a complete and safe recovery. 

Risk factors for injury and re-injury 

Understanding the individual risk factors for hamstring strains is an important feature in preventing injury and 
is the basis from which preventative measures can be developed. Bahr and Holme (2003) divided risk factors into 
modifiable and non-modifiable. Many other researches recommended the same categorization, and stated that 
modifiable factors are those that can be changed, whereas the non-modifiable factors cannot be. More or less they 
proposed non-modifiable factors as age, race, gender, sport specific activities, and previous injury, while suggested 
a numerous modifiable factors such as poor hamstring strength, lack of hamstring flexibility, fatigue, poor 
neuromuscular control, lack of or improper warm-up, imbalance between quadriceps/hamstring musculature (H/Q 
Ratios), inappropriate training loads, poor running technique, weak gluteal muscles, poor pelvic stability, angle of 
peak knee flexion torque and playing surface (Petersen & Hölmich, 2005; Gambetta, 2006; Heiderscheit et al., 
2010; Liu et al., 2012; Brukner et al., 2013; Sebelien et al., 2014).  

In addition to the above, some researches pointed to other factors. Hoskins and Pollard (2005) mentioned to 
psychological factors as a risk factor for hamstring strain and cited that stress or mental pressure leads to an 
increase in muscle tension and negatively effects physical performance, including diminished fine motor control 
and fatigue. They also suggested that prospective psychosocial assessment should be conducted to assess whether 
it is a predictor for hamstring injury. According to Hägglund et al. (2013), taller players and goalkeepers were less 
likely to suffer a hamstring injury, while Freckleton and Pizzari (2013) in a systematic review proposed that height 
was not found to be a risk factor for hamstring muscle strain.  

One of the most commonly cited risk factors for lower extremity injuries is a previous injury of the same type 
and at the same anatomical site (Melegati et al., 2013;  Hägglund et al., 2013), and hamstring muscle strains are 
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well known for their high rate of recurrence (Woods et al., 2004). Engebretsen et al. (2010) conducted a cohort 
study to identify risk factors for hamstring injuries among elite male soccer players. They found a previous acute 
hamstring injury is a significant risk factor for new hamstring injuries in soccer players. In fact, a previous 
hamstring strain has been shown to increase the risk of a recurrence two to six times (Schmitt et al., 2012). Kiritsi 
et al. (2010) concluded that grade II injuries experience the greatest risk of recurrence and are significantly more 
likely to recur than grade I and III injuries. They also added that low grade (grades I and II clinically, grade 0-1 on 
ultrasound) injuries are more likely to recur than high grade (grades III and IV clinically or grade 2 on ultrasound) 
injuries. Athletes sometimes involve re-injuries when they come back to training and competition, apparently full 
healed by muscle injuries. This situation sometimes occurs in athletes that have perfectly passed all clinical, 
imaging, functional assessment. It seems reasonable that poor level of aerobic fitness could be a risk factor also for 
first injury because athletes fatigued can change their muscle recruitment patterns and this event may impair the 
distribution of forces loading on the articular, ligamentous and muscular structure (Murphy et al., 2003; Giacchino 
& Stesina, 2013). The first month after return to play is the highest risk time for recurrence, though the risk 
remains elevated for at least 12 months (Brukner et al., 2013). The rationale for the high rate of recurrent strain 
injuries is not fully known but may be the result of scar tissue formation or other structural changes or that full 
function has not been restored (Engebretsen et al., 2010; Sherry et al., 2011). Woods et al. (2004) also suggested 
that a premature return to play or an inappropriate rehabilitation program may be responsible for re-injury.  

Prevention  

There is no perfect way to completely avoid hamstring injuries. However, the risks can be minimized by 
paying attention to the principles of preventive program. Woods et al. (2004) discussed that complete 
rehabilitation of injuries before return to play is important, but primary prevention of initial hamstring injuries is 
even more important. The prevention program is not only included the ways to avoid the primary hamstring 
injuries, but also reduces the risk of post rehabilitation re-injury. Melegati et al. (2013) implemented a group and 
personalized injury prevention program, and were able to reduce the total number of muscle injuries and days 
absent because of injury, in a team of elite soccer players, as compared to the previous season.  

There has recently been an increase in research evaluating the use of exercise to reduce the risk of injury to 
athletes (Porter & Rushton, 2015). There is some evidence to support the hypothesis that eccentric hamstring 
strength may be an important protective factor in prevention program (Mjølsnes et al., 2004). Gambetta (2006) 
believes that hamstring injury prevention and performance enhancement exercises should be eccentric in nature. 
Schache (2012) achieved that an eccentric strengthening exercise program for the hamstring muscles that can be 
performed during training can help prevent hamstring injuries in soccer players. Bahr (2013) stated that the best 
evidence for injury prevention is available for programs designed to increase hamstring strength, particularly 
eccentric hamstrings strength. Malliaropoulos et al. (2012) cited that eccentric training has the properties to 
increase the strength and flexibility of hamstring muscles. Opar et al. (2014) assessed 210 elite Australian 
footballers and concluded that low levels of eccentric hamstring strength increases the risk of future hamstring 
strain injury and this effect is magnified in older athletes. Porter and Rushton (2015) as a key point mentioned that 
the use of eccentric hamstring exercise may be efficacious in hamstring injury prevention. Duration of 10-12 
weeks, 2-3 sessions per week is recommended for eccentric strengthening programs during preseason program for 
prevention of hamstring strain (Askling et al., 2003; Petersen et al., 2011; Cowell et al., 2012).  

In the literature, one of the interventions targeting the prevention and rehabilitation of hamstring injuries is 
Nordic hamstring exercise (eccentric lowering of the upper body to the floor from a kneeling position, followed by 
a return to the starting position). In a systematic review, Hibbert et al. (2008) pointed out that Arnason et al. (2004) 
examined the effect of Nordic hamstring exercise and contract-relax proprioceptive neuromuscular facilitation 
(PNF) stretching on incidence and severity of hamstring strains in male soccer players from top Icelandic and 
Norwegian soccer leagues during the 1999 to 2002 soccer seasons. Incidence of hamstring strains in the 
“hamstring lowers” group was less compared to baseline seasons among intervention teams. Differences in injury 
severity and re-injury rates, however, were not statistically significant between baseline seasons amongst 
intervention teams. Brooks et al. (2006) also compared the effectiveness of eccentric hamstring lowers and 
hamstring stretching on reducing incidence and severity of hamstring muscle strains in professional rugby players. 
They found the incidence of hamstring strains in the intervention group which combined conventional 
strengthening and stretching with “hamstring lowers” was as significantly lower than in the strengthening group 
and players in the conventional strengthening and stretching group. Sebelien et al. (2014) found no significant 
changes in strength between a control group (using traditional training) and an intervention group (using Nordic 
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hamstring exercise), among semi-professional soccer players, but finally concluded that incorporation of Nordic 
hamstring exercise protocol into regular practice sessions may be effective in reducing the number of hamstring 
injuries in soccer players. Researches in Italy also demonstrated reduced injuries in an amateur football club using 
the FIFA 11+ injury prevention program with addition of Nordic hamstring exercise (Melegati et al., 
2013;Brukner, 2015).  

The Nordic hamstring exercise requires the assistance of a partner. The starting position requires the athlete to 
begin on his/her knees, with knee flexion at 90°, the hips slightly flexed, and an erect torso. A partner applies 
pressure to the athletes’ heels to ensure their feet stay in contact with the ground throughout the movement. The 
athlete then falls forward from the knees, resisting the fall for as long as possible with the hamstrings. As the 
athlete’s upper body approaches the ground, the hands must quickly be turned out to buffer the fall, letting the 
chest touch the ground (Fig.1).  

Once the athlete is no longer capable of controlling descent using an eccentric contraction of the hamstrings, 
they perform a push-up jump followed by concentric contraction of the hamstrings to raise themselves back up to 
the starting position (Sayers & Sayers, 2008; Clark, 2008).  

Fig. 1. Nordic Hamstring Exercise 

For many not well-conditioned athletes, the overload placed on the hamstrings will be excessive while 
performing Nordic hamstring exercise, especially when the trunk approaches the end of the movement. Performing 
uncontrolled Nordic exercise would not obtain positive adaptations for reducing hamstring strain, because the 
effective trained range of motion will be restricted to the closer angles and not transferred to the longer muscle 
length (Sebelien et al., 2014). This method of training does not appear to increase concentric hamstring strength 
(Mjølsnes et al., 2004; Clark et al., 2005). Combining this method of training with resistance training exercises, 
such as hamstring curls or Romanian dead lifts, may help to achieve optimal quadriceps to hamstring strength 
ratios for both eccentric and concentric contractions. Clark (2008) believes that a combination of eccentric and 
concentric specific training protocols would appear to provide the best potential for reducing the risk of hamstring 
injury in athletes.  

When we talk about strength as a factor for prevention of hamstring injury, the Hamstring/Quadriceps (H:Q) 
balance can be a matter of consideration. Thigh muscle strength imbalances may play a larger role than strength in 
isolation. H:Q muscle strength imbalances were identified in footballers who suffered subsequent hamstring strain 
(Prior et al., 2009). The H:Q ratios above 0.6 are frequently cited as a goal to prevent hamstring injuries (Coombs 
& Garbutt, 2002; Clark, 2008). It has been found that athletes with a concentric H:Q ratios closer to 1.0 may have 
a reduced risk of hamstrings strain (Cheung et al., 2012). The outcome of a study from Croisier et al. (2008) 
clarifies professional soccer players with untreated strength imbalances were found to be 4 to 5 times more likely 
to sustain a hamstring injury when compared with the normal group. They found players with a mixed Hecc/Qconc 
ratio of higher than 1.40 did not sustain any muscle injury on the hamstrings. They finally concluded that their 
findings clearly demonstrate the need for performing preseason isokinetic assessments in professional soccer 
teams and to undertake specific strengthening program for the players with imbalances.  

Stretching exercises are often use for prevention and management of hamstring muscle injuries. Although 
appropriate stretching protocols are thought to increase flexibility, the optimal level of flexibility that prevents 
injury is not clear and is thought to vary between muscle groups and probably sports (Dadebo et al., 2004). Some 
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studies found no clinical significant differences between hamstring flexibility and injury rates, and nothing in the 
literature to support hamstring injuries are due to a lack of stretching or improper stretching in warm-up (Roils & 
George, 2004; Gambetta, 2006; Arnason et al., 2008; Goldman & Jones, 2010). In a systematic review by Rogan 
et al. (2013), they discussed it was not to be expected that stretching has a positive effect on the decrease of the 
hamstring injury rate, because some studies in non-football players show no effects. There is also conflicting and 
insufficient evidence to make definitive recommendations regarding the need to increase hamstring flexibility 
using pre-exercise hamstring stretching. While Tooley (2009) suggests that pre-exercise stretching may not reduce 
hamstring injury, in the study by Chan et al. (2012), the vast majority of football coaches believed that pre-
exercise stretching is beneficial and that it helps to prevent hamstring strains.   

Despite the lack of conclusive evidence for the positive effect of stretching on prevention of hamstring injury, 
Verrall et al. (2005) considered that stretching could have a role in hamstring muscle strain injury prevention by 
improving force absorption for a given length of muscle, thereby making the musclemore resistant to stretch 
injury, and Witvrouw et al. (2003) indicate that it is possible by flexibility testing to identify male soccer players at 
risk of developing hamstring muscle injuries. Thereby it may be possible to prevent some of these injuries in elite 
soccer players. Due to wide disagreement about the impact of stretching exercise on prevention/rehabilitation  of 
hamstring injuries, it seems further investigations are required, evaluating the effectiveness, frequency, duration 
and type of stretching of hamstring muscles on non-injured and injured athletes.  

Rehabilitation 

The primary objectives of a rehabilitation program following hamstring injuries are returning the athlete to 
sport at prior level of performance, and restoration of function to the greatest possible degree in the shortest 
possible time with a minimal risk of injury recurrence (Petersen & Hölmich, 2005; Heiderscheit et al., 2010; 
Hamilton, 2012). To manage hamstring injuries properly, it is important to concentrate on one of the main 
problems, the extremely high tendency of hamstring injury to become recurrent (Croisier, 2004; Engebretsen et al., 
2010; Thorborg, 2012).  

Recurrent hamstring strains have been shown to result in significantly more time lost than first time hamstring 
strains, and this highlights the need for careful rehabilitation (Schmitt et al., 2012; Hägglund et al., 2013).  
Re-injuries risk represents a serious problem in order to plan safe return to full training and competitions 
(Giacchino & Stesina, 2013). Eagerness to return to play resulting in an incomplete rehabilitation increases the risk 
of re-injury in the early stage after returning to sport thus, it appears that most rehabilitation plans are inadequate 
(Woods et al., 2004; Croisier et al., 2008; Dellal et al., 2013). Early return to play, incomplete, poor, and or 
aggressive rehabilitation designed to return an athlete to competition may be too stressful for the muscle, and 
places an athlete at increased risk of suffering re-injury to the hamstring (Croisier, 2004; Engebretsen et al., 2010; 
Croisier et al., 2008).Croisier (2004) identifies incomplete or aggressive rehabilitation above all other factors 
associated with hamstring injury and or re-injury.The first month after return to play is the highest risk time for 
recurrence, though the risk remains elevated for at least 12 months (Brukner et al., 2013; Swinnen, 2015). A 
history of hamstring injury in the previous 12 months is a useful and important predictor of hamstring injury 
recurrence (Warren et al., 2010; Brukner, 2015).  

Based on clinical experience, Orchard et al. (2005) and Heiderscheit et al. (2010) identified that it is extremely 
difficult to decide at which point during rehabilitation the athlete is ready to a return to sport (Dellal et al., 2013). 
In a rehabilitation program, return to sport in 2-3 weeks is often proposed for hamstring injuries, but recent 
evidence shows that there is still ongoing muscle regeneration in the presence of mature scar tissue formation, 
therefore the risk of recurrence is dramatically increased at this point (Orchard & Best, 2002; Engebretsen et al., 
2010; Sherry et al., 2011; Thorborg, 2012). Severity of the muscle injury directly affects the duration of the lay-off 
and making decision for the time to return gets more difficult. Ekstrand et al. (2013) found that increased muscle 
injury severity on MRI has been associated with longer times to return to professional American Football. Though 
studies show MRI parameters in grade 1 and 2 hamstring injuries are not associated with time to return to play 
(Ekstrand et al., 2013; Moen et al., 2014).  

Moreover, in some studies maladaptation has been identified as one of the factors that may impact on time to 
return to competition, and delay rehabilitation process. They expressed that maladaptations after hamstring injury 
predispose athletes to further injury when they return to competition, therefore recommended when rehabilitating 
athletes to return to competition following hamstring strain injury, the role of neuromuscular inhibition in re-injury 
should be considered (Hoskins & Pollard, 2005; Mason et al., 2007; Opar et al., 2012; Fyfe et al., 2013). 
Rehabilitation also needs to integrate exercises to promote core stability and develop muscle strength. A 
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progressive agility, core stability and strength training has received a great deal of interest in recent years, and 
appears to reduce the hamstring injury recurrence rate at both 2 weeks and 12 months following return to play 
(Chumanov & Heiderscheit, 2007; Clark, 2008; Mendiguchia & Brughelli, 2011; Melegati et al., 2013; Brukner et 
al., 2013). Sherry et al. (2004) demonstrated a significant reduction in injury recurrence when the rehabilitation 
program for acute hamstring strain included core stability exercises.  

There is limited evidence to suggest that rate of recovery can be increased with an increased daily frequency of 
hamstring stretching exercises (Mason et al., 2007). However, Malliaropoulos et al. (2004) suggest that stretching 
is of great importance in treating muscle strain injuries in that it improves the effectiveness of the rest 
rehabilitation program, and Petersen and Hölmich (2005) recommended stretching exercises to avoid the 
hamstring muscle becoming less flexible after the injury. Although Dynamic stretching has been recommended as 
an alternative to static stretching post warm-up, as evidence suggests that dynamic stretching positively impacts on 
immediate physical performance (Chan et al., 2012), but, the type of stretching, time and frequency of stretching 
exercise are still a matter of conflict (Malliaropoulos et al., 2004; Arnason et al., 2008; Marques et al., 2009; Fasen 
et al., 2009; Chan et al., 2012; Brukner et al., 2013; Tomruk et al., 2014).  

Although pre-season evaluation of previously injured players could be of value to reduce injury rates 
(Hägglund et al., 2013), however in a rehabilitation program, assessment is a must for return to play and 
preventing repetitive injury in the future following muscle strains. Functional field testing has historically been the 
standard of practice for determining fitness for return to play following muscle strains. Despite this rather common 
practice (Brukner, 2015), there is little evidence suggesting a valid functional test to determine return to play status 
after hamstring strain, which may mean rehabilitation professionals are returning athletes to competition before 
complete rehabilitation (Schmitt et al., 2012). During functional recovery of hamstring injury, the field 
rehabilitator is the key professional link, necessary for the proper management of re-injury risk factor. He begins 
his work when the injured player ends the rehabilitation program and starts the reconditioning work on the field 
(Giacchino & Stesina, 2013). Mendiguchia and Brughelli (2011) stated that rehabilitation programs that only rely 
on subjective measures such as “pain free movements” may result in deficits in neuromuscular control, strength, 
flexibility, ground reaction force attenuation and production, and lead to asymmetries between legs during normal 
athletic movements. Askling et al. (2010) described a dynamic straight leg raise flexibility test. Their new active 
ballistic hamstring flexibility test showed high reliability and proved to be applicable on athletes recovering from 
hamstring injury. They also stated that it appeared to be better able to detect remaining injury signs before return 
to sport than the commonly used clinical examination, including palpation, manual strength assessment and 
passive flexibility test.  

It seems that a multi-factorial approach to rehabilitating hamstring injuries is needed. This approach could be 
included the reliable, objective and quantifiable criteria (clinical and functional) to identify how and when to 
progress a patient through each phase of a return to-sport rehabilitation program (Mason et al., 2007; Mendiguchia 
& Brughelli, 2011; Seagrave et al., 2014).  

Discussions and conclusions  

Hamstring injuries are the most common sports injuries among athletes with a re-injury rate reported as high as 
22-34% (Petersen & Hölmich, 2005; Sebelien et al., 2014).Since hamstring injury is frustrating and healing is 
slow, therefore there is a need to develop and improve prevention strategies for primary and recurrent injuries of 
hamstring. Many researches categorized risk factors for hamstring strain as non-modifiable and modifiable 
factors(Petersen & Hölmich, 2005; Gambetta, 2006; Heiderscheit et al., 2010; Liu et al., 2012; Brukner et al., 
2013; Sebelien et al., 2014). Hamstring muscle strains are well known for their high rate of recurrence, and a 
previous acute hamstring injury, as a non-modifiable risk factor, is a significant risk factor for new hamstring 
injuries in athletes (Woods et al., 2004; Engebretsen et al., 2010). In fact, a previous hamstring strain may increase 
the risk of a recurrence two to six times (Schmitt et al., 2012).  

Finding suggested that there is no perfect way to completely avoid hamstring injuries, but paying attention to 
the principles of prevention program can minimize the risk of injury among athletes. Primary prevention of 
hamstring injuries is more important than complete rehabilitation of injuries before return to play (Woods et al., 
2004; Melegati et al., 2013). A number of studies have suggested the use of exercise to reduce the risk of 
hamstring injuries in athletes, and believe that eccentric exercises should be a main part of hamstring injury 
prevention and rehabilitation program (Mjølsnes et al., 2004; Gambetta, 2006; Schache, 2012; Malliaropoulos et 
al., 2012; Bahr, 2013; Opar et al., 2014 Porter & Rushton, 2015). One of the most cited eccentric exercise for 
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prevention of hamstring injuries is Nordic Hamstring Exercise (Brooks et al., 2006; Hibbert et al., 2008; Sebelien 
et al., 2014; Melegati et al., 2015), but it seems that a combination of eccentric and concentric specific training 
protocols may provide more benefits for reducing the risk of hamstring injuries in athletes ( Clark, 2008). Another 
factor should be considered in prevention and or rehabilitation program is muscle strength imbalance. H:Q muscle 
imbalance plays a larger role than strength in isolation (Coombs & Garbutt, 2002; Clark, 2008: Croisier et al., 
2008; Prior et al., 2009; Cheung et al., 2012).  

There is a wide disagreement about the positive effect of stretching exercises on prevention or rehabilitation of 
hamstring strains. While findings in many studies support that stretching exercises have no positive impact on 
reducing hamstring injuries or increasing the rate of recovery (Roils & George, 2004; Gambetta, 2006; Mason et 
al., 2007; Arnason et al., 2008; Tooley, 2009; Goldman & Jones, 2010; Rogan et al., 2013), a few studies have 
emphasized on effectiveness of stretching exercise for reducing and or treating hamstring injuries (Eitvrouw et al., 
2003; Verrall et al., 2005; Chan et al., 2012). The type, time and frequency of stretching exercise are still a matter 
of conflict (Malliaropoulos et al., 2004; Arnason et al., 2008; Marques et al., 2009;  Fasen et al., 2009; Chan et al., 
2012; Brukner et al., 2013; Tomruk et al., 2014).  

Many studies alarmed about two main concerns in the process of rehabilitation, time to return to play and 
injury recurrence. Early return to play increases the risk of re-injury in the early stage after returning to sport 
(Croisier, 2004; Woods et al., 2004; Croisier et al., 2008; Engebretsen et al., 2010; Thorborg, 2012; Schmitt et al., 
2012; Hägglund et al., 2013; Giacchino & Stesina, 2013; Dellal et al., 2013; Brukner et al., 2013; Swinnen, 2015). 
It is absolutely difficult to decide when the athlete is ready to return to the field because the severity of the injury 
directly affects the duration of the lay-off (Orchard & Best, 2002; Orchard et al., 2005; Engebretsen et al., 2010; 
Heiderscheit et al., 2010; Sherry et al., 2011; Thorborg, 2012; Ekstrand et al., 2013; Dellal et al., 2013; Moen et 
al., 2014). In a rehabilitation program, assessment is necessary for return to play, but it should be able to detect 
remaining injury signs. Pain free movement is not sufficient enough for field rehabilitators to make decision for 
returning athlete to the field. They need to assess some other factors like neuromuscular control, strength, ground 
reaction force attenuation and production, flexibility, as well as asymmetries between legs during normal athlete 
movement. 

In conclusion, there are a large number of potential risk factors leading to hamstring injuries. By designing and 
implementing a preventive approach, professionals can help athletes to reduce lay-off time and then they will be 
able to spend more time for practice and competition instead of rehabilitation. Pre-season evaluation, especially for 
previously injured athletes, and implementing strength training program focused on eccentric exercises such as 
Nordic hamstring exercise, could be of value to reduce the risk of hamstring injuries and prevent repetitive injury 
in the future.Future studies are needed to improve the prevention and rehabilitation of hamstring strain injury. 
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Abstract. Working memory is a temporary storage system under attentional control (we store, on short-term, relevant 
information) that underpins our capacity for complex though (involves data processing). Regarding creativity, especially 
fluency, it refers to the total number of generated responses, ideas, in a certain time. Repetition speed represents a 
conditional motor capacity, while precision is part of the coordination capacities, both being components of the motor 
capacities. Emotion is ashort-lived, subjective transitory state, that momentarily interrupts otherwise steady functioning with 
sudden and unexpected physiological and behavioral changes. It is known that emotions affect thinking, which, in turn, 
influences the emotional state. The purpose of our study aimed to examine the effects of induced positive and negative emotions 
(fear and sadness) on working memory, creativity, repetition speed and precision. The participants were 38 male athletes, aged 
between 20 and 22 years old, practicing football and martial arts (karate and taekwondo). In order to resolve the research 
issues, we used: GAPED – the Geneva affective picture database, tests – Working Memory test (within CAS++ tests), 
elaborated by Cognitrom, Creativity test (adapted after Torrance et al.), “Tapping” test from the Mac-Quarrie aptitude battery 
and SPSS 20 for statistical processing of data. Using the Wilcoxon test for two related samples we highlighted significant 
differences at the end of theemotion induction procedure, in the case of athletes.This study results underline that there are 
different effects of induced positive and negative emotions (fear and sadness) on working memory, creativity (fluency), 
repetition speed and precision. 

Keywords:working memory,creativity,repetition speed, precision, emotions. 

Introduction 

Working memory is a temporary storage system under attentional control (we store, on short-term, relevant 
information) that underpins our capacity for complex though, involving data processing (Baddeley, 2007, p. 1). 
Defining working memory as a space supposing both storage and processing information, allows a clear 
delimitation of the short-term memory, which is defined only as a process implying temporary storage of data. 
Working memory is highly related to general intelligence (Süß et al., 2002), being involved in a wide range of 
real-world cognitive tasks, such as understanding, reasoning and problem solving (Engle, 2002). Language 
comprehension is just one of the many examples of working memory’s involvement in superior cognitive 
processes. Working memory plays a special role in tasks supposing decision making,planning and finding the 
proper solutions in complex situations (Baddeley, 1986, p. 228). Cowan et al. (2007) believe that speed processing 
is the key-factor that distinguishes people who manifest a better or aweaker working memory. Creativity is seen as 
the ability to produce work that is both unexpected, original and appropriate, useful (Sternberg, 1999, p. 3). People 
with high creativity level offer varied responses when confronting with the same object. Guilford had remarked 
that creativity can be measured through divergent thinking test (Hussain, 1988, p. 4). Divergent thinking includes 
fluency, originality, mental flexibility, elaboration and evaluative abilities. Divergent thinking implies that the 
stored data are scanned, thoughts flow in diversified direction and possible solution are searched. Regarding 
fluency (the major component of creativity that we used in our research) it refers to the rate of production of all 
units within all classes. Fluency is measured through all the generated information, through the total amount of 
ideas (Roco, 2004, p. 210). 

Repetition speed or the frequency of the movements is a conditional motor capacity, which consists in the 
ability to performan identical number of moves in a predetermined time (Tudor & Gherghel, 2011, p. 48). 
Conditional motor capacities are directly dependent on physical condition, being based on the metabolic efficiency 
of the muscles and other systems (respiratory, nervous, cardiovascular). Precision is part of the coordination 
capacities. The coordination capacities are determined by the processes of gesture control, steerage and are 
required for mastering situations supposingquick and rational actions (Tudor, 2005, p. 123). Both repetition speed 
and precision are components of motor capacities. Football and martial arts (karate and taekwondo) represent 
sports requiring a fast adaptation of movements, a quick data processing and decision making, depending on new 
perceptual conditions. Thus, the investigated dimensions (working memory, creativity, speed and precision as 
motor capacities) are very important for the individual/team success. 

Emotion is ashort-lived, subjective transitory state, that momentarily interrupts otherwise steady functioning 
with sudden and unexpected physiological and behavioral changes (Cashmore, 2008, p. 145). The investigations of 
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the emotional influences require the induction of emotions to establish their effects (Martin, 1990). It is known 
that emotions affect thinking, which, in turn, influences the emotional state. Johnson and Tversky (1983) 
mentioned that emotion can profoundly influence a lot of cognitive functions. The researchers are right, but in 
which direction? Weask this question because the research findings are quite contradictory. Raghunathan and 
Pham (1999) have found that people who experienced sadness manifested preferences towards high-risk options 
and were not afraid to lose. However, Yuen and Lee (2002) produced opposite findings. Thus, the authors found 
that people in induced depressed mood were not willing to take so many risks as the people in positive mood or 
neutral mood. This fact was explained by Jorgensen (1998) – for these people the world is perceived as a 
threatening place and in such conditions they are more careful to avoid potential loss. Specialized literature 
outlines another contradictory finding concerning the effects of induced negative emotions. Ellis and Ashbrook 
(1988) determined that negative emotions interfere with people’s capacity to process data. Schwartz (1990) 
highlights that negative emotions alert people about an existing problem. Consequently, people process data in a 
more vigilant way, using rational strategies and therefore, the decision process takes longer.On the other hand, 
Fiedler (1988) asserts that negative emotions can lead to a weaker attention and a failure in searching new 
alternatives – thus, the decision process is faster. Likewise, concerning the effects of induced negative emotions, 
researchers revealed that people experiencing negative emotions perceive (in generally) uncertainty, in a more 
pessimistically way, considering that their probability to win is lower (Cunningham, 1988). On the effects of 
induced positive emotions, the research states, also, a discrepancy between the results. Isen et al. (1987) assert that 
people who are experiencing positive emotions use a more simplified processing style, the decision making 
process being faster. Mackie and Worth (1991) found that positive emotions lead to superficial thinking and to a 
poor judgment, because positive emotions transmit the idea that the environment is safe. In these conditions, 
people tend to reduce the motivation to scrutinize data. Nevertheless, Isen (2000, 2001) mentions that positive 
emotions facilitate careful processing, leading to more efficient decision. The author established that positive 
emotions promote efficiency and the decision making process is faster. Also, about the effects of induced positive 
emotions it was found that happiness facilitates helping and generosity to others. Yet, if helping someone will 
destroy people’s own positive emotional states, the participants (with induced positive emotions) seem to help less 
than subjects from the “control group” (Isen & Simmonds, 1978). Regarding the observed differences between the 
effects of positive and negative emotions, we must say that the investigations differ in terms of the emotion 
induction procedure and in terms of the emotion manipulation check. As Gerrards-Hesse et al. (1994) stated, there 
are various methods for emotion induction, for example: mental imagery recall of different experiences, reading 
emotionally loaded sentences, presenting movies, pictures or music.  

The purpose of our study aimed to examine the effects of induced positive and negative emotions (fear and 
sadness) on working memory, creativity, repetition speed and precision.  

Materials and methods  

Participants 

A total number of 38 male athletes aged between 20 and 22 years old, practicing football and martial arts 
(karate and taekwondo), participated in the research. Their training/competitive experience is comprised between 7 
and 12 years. The male athletes were divided into four groups thatplayed the role of independent variable: 
“positive group” (positive emotions were induced), “negative-fear group” (fear was induced), “negative-
sadness group” (sadness was induced) and “control group” (no emotions were induced). Participants (students at 
the National University of Physical Education and Sports of Bucharest) were randomly assigned to the four 
groups, with 10, respectively 8 athletes in each condition (in the case of the “control group”, there were 8 
participants). Each group included an equal number of athletes practicing football and martial arts.   

Apparatus and materials 

The apparatus and the instruments used in the research were: the computer and the projector (only fulfilled the 
role of support for generating positive and negative emotions); the emotion induction procedure (we used the 
Geneva affective picture database - GAPED); the emotion manipulation check (to verify if the desired emotions 
were successfully induced the athletes indicated how they felt, marking on a scale from 1 to 10, where 1 means 
displeasure/non-arousal and 10 means pleasure/arousal, before and after the emotion induction procedure); tests: 
Working Memory test (within CAS++ tests, elaborated by Cognitrom), Creativity test (adapted after Torrance et al., 
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Roco, 2004, p. 206), “Tapping” test from the Mac-Quarrie aptitude battery and SPSS 20 for statistical processing 
of data.  

The Geneva affective picture database (GAPED) represents a relatively new and large affective multimedia 
database with 730 pictures. This database was created by researchers at the Swiss National Center of Competence 
in Research “Affective Sciences – Emotions in Individual Behavior and Social Processes” and may be downloaded 
from www.affective-sciences.org/researchmaterial. Pictures are stored in six separate folders, each referring to one 
semantic category: “positive”, “neutral”, “spiders”, “snakes”, “human concerns” and “animal mistreatments”. 
Each category contains over 100 images, four of them being emotionally negative (Dan-Glauser & Scherer, 2001). 
Pictures of snakes and spiders were selected after a review of scientific libraries. Thus, more than 300 studies have 
dealt with snake and/or spider phobia, such stimuli being considered of high relevance because of their 
evolutionary threat-related content (Öhman & Mineka, 2001). Pictures regarding “human concerns” and “animal 
mistreatments” were selected based on the idea that for stable communities, for the socially organized species, 
behaviors and rules violation are regarded as important and have a strong potential to generate an emotional 
response (Scherer, 1987). Therefore, the images contained by GAPED suppose a low compatibility with social and 
personal norms. When people evaluate pictures that contradict social/personal norms, they are experiencing 
sadness, pity, guilt (Sander et al., 2005). The positive category of the GAPED contains images about nature, 
landscapes and representing human babies and young animals. Regarding the neutral images, the pictures are 
representing objects, as well as buildings and furniture (we acknowledge that our research does not address to the 
neutral images).  

The “Tapping” test, part of the Mac-Quarrie aptitude battery, consists in 70 circles (ten small circles per each 
row). The task of the participant is to make three points in every circle, as quickly as possible. The test lasts 10 
seconds and requires repetition speed and precision. Two or four points in a circle can be translated into a lower 
final score.  

The Working Memory test (within CAS++ tests) is structured in seven series with five rows for each series. 
Every row/item contains numbers and letters (can be numbers from 1 to 9 and letters from A to O). On every row, 
the numbers and the letters alternate, every number being followed by a letter and opposite. The elements 
(numbers and letters) which form a series are growing constantly. Thus, the first series contains 3 elements (five 
rows/items of 3 elements) – two numbers and one letter/one number and two letters, the second series contains 4 
elements (two numbers and two letters), while the last series (the seventh) contains 9 elements (five numbers and 
four letters/four numbers and five letters). After the examiner is reading a row (for example, with 5 elements), the 
participant is required to reproduce from memory and to write all the elements – first the numbers in ascending 
order and then the letters in alphabetic order. The Working Memory test evaluates the storage capacity and 
simultaneous information processing.  

The Creativity test consisted in performing three tasks. Thus, the athletes were asked to identify the similarities 
between two objects, to identify what a figure may represent and to mention as many unusual uses of an object. 
The investigated participants were told that they could respond through any ideas that they consider appropriate. 
The total response time was 3 minutes (one minute per each task). We scored fluency, as a major component of 
creativity, by the total number of generated responses. 

Procedure 

The study was carried out with groups of 4-18 people at a time, but only data from the participants practicing 
football and martial arts were included in the study (we mention that in the experiment room there were 2-6 
athletes belonging to the target-group). The three tests used in the experiment: Tapping test, Working Memory test 
and Creativity test,were carried out by the athletes in the same day, before and immediately afterward the emotion 
induction procedure. In order to induce positive and negative emotions (fear and sadness), the Geneva affective 
picture database (GAPED) was used. The three different tests that assess cognitive and psychomotor abilities were 
applied, every time, in the same order,as mentioned above. To solve the three tests: Tapping, Working Memory 
and Creativity, generally takes about 5 minutes. Tapping test lasted 10 seconds, the Working Memory test lasted 
about 2 minutes and the Creativity test lasted 3 minutes. We mention that, from the whole Working Memory test, 
only eight items were used in the experiment – four items were used at the beginning of the study and another four 
items after the emotion induction procedure. The items selected were similar in terms of difficulty, with 5, 6, 7 and 
8 elements - numbers and letters (items contained the sameproportion of numbers and letters, before and after the 
emotions were induced). In the case of the Creativity test, the participants had 1 minute for each task: to identify 
the similarities between two objects, to identify what a figure may represent and to mention as many unusual uses 
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of an object. Likewise, the items selected to be used, before and after the contact with the emotionally charged 
stimuli, were similar in terms of difficulty. The athletes were evaluated being in a rest state (without previously 
practicing any physical exercise) and without a previous exposure to emotional stimuli, being in a neutral 
emotional state (we refer to the beginning of the experiment, before the emotion induction procedure occurred). 
Regarding the Geneva affective picture database (GAPED), a number of 120 pictures were used, for each group, in 
order to induce positive and negative emotions. In our approach we used a regular computer screen and a 
projector. In the case of the “positive group” (positive emotion were induced), the 120 pictures consisted in nature 
sceneries as well as human and animal babies. For the “negative-fear group” (fear was induced), the visual stimuli 
were represented by spiders and snakes, while for the “negative-sadness group” (sadness was induced), the 120 
images consisted in scenes involving violation of moral and legal norms (animal mistreatment and human rights 
violation). A stimulus was presented at every 5 seconds and the whole emotion induction procedure (for each 
group) lasted about 10 minutes. The participants were told that they could choose to stop the experiment at any 
time (no athlete decided to stop the study). In the case of the “control group”, participants did not carry out the 
emotion induction procedure but went straight into the test situations. Specialized literature on emotion induction 
(Westermann et al., 1996) suggested that an average of 15 minutes is enough to successfully allow the desired 
emotions to occur. In our research, as we mentioned above, the emotion induction procedure lasted 10 minutes. It 
was found (Lerner & Tetlock, 1999) that the effects of induced positive and negative emotions can last up to half 
an hour (in our study, solving the three tests – Tapping, Working Memory and Creativity – lasted about 5 
minutes). As the authors highlighted, the positive and negative emotions, despite the short-lived nature, can 
influence subsequent cognitive functions.   

To verify if the positive and negative emotions were successfully induced, participants indicated how they felt 
giving a mark from 1 to 10, where 1 means displeasure/non-arousal and 10 means pleasure/arousal, before (having 
a neutral emotional state) and after the emotion induction procedure. The results were compared with the values 
for valence and arousal mentioned by Estupinan et al. (2014). Thus, the authors, regarding the images from 
GAPED, infer clear numerical variations: the positive images have lower arousal values and greater valence 
values, compared to neutral (when the subjects experience a neutral emotional state); the negative images have 
higher arousal values and lower valence values, compared to neutral (when the participant is having a neutral 
emotional state). For each participant, in order to verify if the emotion induction procedure was efficient, we 
compared the values for valence and arousal in both conditions – before (using observation and conversation as 
research methods, we considered that athletes are experiencing a neutral emotional state) and after the emotion 
induction procedure, with the values for valence and arousal related to the images from GAPED. Thus, in the case 
of the “positive group” (positive emotions were induced), only the athletes who reported (at the end of the emotion 
induction procedure) lower arousal values and greater valence values compared with the values reported at the 
beginning of the experiment, were accepted in the study. Also, regarding the “negative group” 
(negative emotions were induced), only the athletes who reported (at the end of the emotion induction procedure) 
higher arousal values and lower valence values compared with the values reported at the beginning of the study, 
were included in the research.  

The results registered by the athletes at Tapping, Working Memory and Creativity tests, after the emotion 
induction procedure, were compared to the results obtained before the positive and negative emotion (fear and 
sadness) were induced.  

Results 

The investigation of the box-plot charts (in the preliminary data analysis) revealed that in the case of the scores 
registered by the athletes at Tapping, Working Memory and Creativity tests, there were no extreme values 
(outliers).  

Using the Wilcoxon test for two related samples (a nonparametric test), we verified if there are significant 
differences between the performance obtained for repetition speed and precision, working memory and creativity, 
after the emotion induction procedure and the results registered by the athletes in the beginning of the experiment. 
The conditions for the application of the Wilcoxon test are fulfilled (Labăr, 2008, p. 136): the dependent variables 
are ordinal, quantitative and the samples have a small volume (10 participants for each group, except the control 
group which consists of 8 participants).  
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Table 1. Results for Tapping, Working Memory and Creativity tests – before and after the emotion induction 
procedure 

Variables Conditions of the 
experiment 

Mean Standard  
Deviation Z p 

“positive group” (positive emotions were induced)      
repetition speed and precision before  15.50 2.369 -2.503a .012 
 after 17.80 1.476   
working memory before  22.30 2.263 -2.869a .004 
 after 24.50 .707   
creativity – fluency before  12.20 3.084 -2.687a .007 
 after 14.20 3,824   
“negative-fear group” (fear was induced)      
repetition speed and precision before  13.00 3.266 -2.677a .007 
 after 15.90 2.283   
working memory before  22.10 2.807 -1.527a .127 
 after 23.50 1.900   
creativity - fluency  before  11.50 4.767 -.512a .609 
 after 11.70 4.448   
“negative-sadness group” (sadness was induced)      
repetition speed and precision before  15.80 1.687 -2.714a .007 
 after 16.70 1.567   
working memory before  23.80 1.814 -2.263b .024 
 after 22.00 3.018   
creativity – fluency before  10.30 2.669 -2.414b .016 
 after 8.90 3.604   

a.  Based on negative ranks. 
b.  Based on positive ranks. 

  The results from Table 1 underline: 
- In the case of the “positive group” there are significant differences (p < .05) between the results for 

repetition speed and precision, working memory and creativity (fluency), obtained after the positive emotions were 
induced (Median = 18, Median = 25, respectively Median = 15.5)and the results registered at the beginning of the 
experiment (Median = 15, Median = 23.5, respectively Median = 13).  

The effect size index is r = 0.56, r = 0.64, respectively r = 0.60, which shows a strong effect of the emotion 
induction procedure on the performance obtained by the athletes for repetition speed and precision, working 
memory and creativity.  

- Regarding the “negative-fear group” there are significant differences (p < .05) only between the results for 
repetition speed and precision, registered after fear was induced (Median = 15)and the scores obtained at the 
beginning of the study (Median = 12.5).  

The effect size index is r = 0.59, highlighting a strong effect of the emotion induction procedure on the 
performance obtained by the participants for repetition speed and precision.  

- With respect to the “negative-sadness group” there are significant differences (p < .05) between the results 
for repetition speed and precision, working memory and creativity (fluency), obtained after sadness was induced 
(Median = 16, Median = 22, respectively Median = 8.5)and the scores registered in the early phases of the 
experiment (Median = 15.5, Median = 23.5, respectively Median = 9.5).   

Considering the effect size index r = 0.60, r = 0.50, respectively r = 0.54, which can be translated through a 
strong effect of the emotion induction procedure on the results obtained for repetition speed and precision, 
working memory and creativity.  

We mention that in the case of the “control group” (no emotions were induced), no significant differences were 
found between the pretest and posttest conditions, in terms of the investigated coordinates.   
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Discussions and conclusions 

This research demonstrates the presence of several significant differences between the results for repetition 
speed and precision, working memory and creativity (fluency), obtained after the emotion induction procedure and 
the results registered by the athletes in the early phases of the experiment (before the positive or negative emotions 
were induced). Although this is a pilot study, it is possible to draw some conclusions. In the case of the “positive 
group”, athletes practicing football and martial arts (karate and taekwondo), after the positive emotions were 
induced, obtained better performances for all three investigated dimensions. Thus, they registered a better 
repetition speed and precision, showed a better storage and processing data capacity and provided significantly 
more ideas compared to the beginning of the study. In 1999, Lee and Sternthal found out that mood affects the 
strategies used by a person to process information. The authors highlight that positive emotions enhance the 
learning of brand names (we can observe the effect of positive emotions on memory), compared with a neutral 
mood. Other researchers (Bless et al., 1996) argue that positive emotions offer better access to existing mental 
structures. Also, Lewinsohn and Mano (1993) have specified that a person who is experiencing positive emotions 
tends to use more information from those available (these evidences can explain the impact of positive emotions 
on working memory, creativity, repetition speed and precision, in sport domain). Regarding the “negative-fear 
group”, after fear was induced, athletes practicing football and martial arts obtained better performances only for 
repetition speed and precision. In the case of working memory and fluency (major component of creativity), at the 
end of the emotion induction procedure, the athletes didn’t register significantly better or worse results. In other 
words, induced fear did not influence (in a statistically significant way) the ability to store and to process data or 
the capacity to generate ideas. It is known (Lerner and Keltner, 2000) that fear contributes to pessimistic 
judgments and the future events are perceived with more doubt. At a careful analysis (Table 1), our study suggests 
that fear (and the doubt felt) leads to an increase (but not in a statistically significant way), especially, in the case 
of working memory. With respect to the “negative-sadness group”, the athletes obtained better performances for 
repetition speed and precision and significantly worse results in the case of working memory and creativity 
(fluency). Thus, after sadness was induced, the football players and martial artists manifested faster and precise 
movements, butat the same time, the capacity to store information and process data, and also the ability to produce 
ideas were affected. Mano (1994) showed that people who are experiencing negative emotional states form more 
polarized judgments and use simpler decision strategies. These findings are linked with ours, athletes whom we 
induced sadness proving weaker cognitive capacities. Considering the practical implications of this research, a 
real-life application can be: “Don’t play when you are sad”.  

At a close overview we find that repetition speed and precision were significantly improved, whatever negative 
emotions were induced to the athletes (fear or sadness). We can explain this fact in a certain context. We know 
that arousal, felt at a moderate intensity,accompanies increased performances (Tenenbaum & Eklund, 2007, p. 38). 
In our study, induced negative emotions (fear and sadness), using GAPED, determined an increase of arousal – 
this means that athletes from “negative-fear group” and athletes from “negative-sadness group” felt arousal at a 
relative moderate intensity (a level that facilitates performance; as Kaufman stated in 1999, too little or too much 
emotional arousal will decrease performance). We must say that different authors (Estupinan et al., 2014) used 
virtual reality (VR) to verify the effects of induced emotions (authors used, in VR, images from GAPED). They 
found that the use of VR (supposing a Head Mounted Display) generates an increasing of arousal and stronger 
emotions, compared to a regular desktop computer (how we used in our study). The high levels of arousal, 
especially for the negative images from GAPED, can be explained by the fact that VR is a tool that allows 
participants to be unaware of their surroundings. In these conditions, we are sure that, in our research (we used a 
regular computer screen and a projector), athletes felt arousal in a different way, compared to virtual reality (VR) 
or to real life situations. Thus, we expect that in a real-life situation, when athletes will experience fear or sadness, 
the effects on repetition speed and precision, on working memory and creativity, to be (more or less) differentfrom 
those highlighted in our study. Our research findings represent a starting point in understanding the effects of 
different emotions on cognitive and psychomotor level, in the case of athletes.  

The limits of our research are represented by the gender, the cultural differences or by the individual 
sensitivity. The results could be different if only female athletes were investigated, if the study would have been 
made in another country or on athletes practicing different sports. Also, we mention, as a limit of our research, the 
day and the moment of the day in which the participants were tested – the athletes were studied from Monday to 
Friday, some of the participants were tested in the morning and some in the afternoon. Further studies are required 
to clarify the effects of positive and negative emotions (in real-life contexts), not only on repetition speed and 
precision, working memory and creativity (fluency), but also on strength and endurance (as conditional capacities), 
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on balance, spatial orientation, intersegmental and eye-hand coordination (as coordination capacities) and why not, 
on personality (anxiety, aggression, autonomy, conscientiousness or self-confidence).  
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Abstract. The shoulder joint is extremely complex and it is strained in the game of volleyball. Being the joint directly 
involved in the technique of volleyball game, especially during the attack phases, the shoulder requires careful study, given the 
complexity of movements on the three stages of elevation, which may allow proper consideration of its mobility level. Purpose: 
The paper aimed to identify the role of gymnastic elements in developing the shoulder joint flexibility in volleyball players. 
Methods: Some working programs including acrobatic elements (hand standing, back roll, cartwheel etc.) have been developed 
and applied in the volleyball training sessions, 2 times per week for 6 months. The shoulder joint flexibility was monitored via 
the Contemplas image acquisition system, establishing two angles in two different positions (while lifting the arm and while 
hitting the ball). The reference measurements, observed through the system, were carried out on two phasesand concerned 
angle 1 - lateralhumeral epicondyle, external angle of scapula, inferior angle of scapula,acromial processof scapula, and 
angle 2- medial scapula, inferior angle of scapula. The subjects (n=12) were tested before and after implementing the working 
programs. Results: The results of final tests have shown significant progress (p<0.05) in increasing mobility of the shoulder, 
the implemented acrobatic exercises positively influencing the training of volleyball players. Conclusions: The use of 
nonspecific means in volleyball training fosters the development of certain primordial qualities that are not specific to the 
game, but can condition the optimization of sports performance. 

Keywords:flexibility, volleyball, gymnastics, shoulder. 

Introduction 

Lately, an occurrence of increasingly frequent scientific training is noted, the training sessions being conducted 
on the basis of precise and conclusive assessments, which function as training aids for coaches in developing 
training programs. The use of non-specific training means during the volleyball training lesson for junior players is 
a necessity in the optimization of the preparation process. Gymnastics is characterized by the highest 
coordinationability. Maintaining body balance during various exercises (e.g. hand standing) is a proof of the high 
level of coordination abilityachieved through the training process (Sobera et al., 2007).  

 Gymnastic exercises can positively influence all physical attributes, the specific attribute investigated by the 
study being flexibility or suppleness, which is defined by Manno (1996, p.127) as a synonymous of joint mobility, 
namely as “the ability to perform movements with the greatest possible amplitude, actively or 
passively”.However, to follow the evolution of flexibility, the current assessment tools are limited and requirethe 
use of increasingly sophisticated devices, including 3D kinematic analyses, isokinetic dynamometer systems, 
image capturing, therefore analysis systems are used increasingly often in professional sports to assess specific 
parameters (Wang & Cochrane, 2001; Markou & Vagenas, 2006).At an international level, it is noted a frequent 
use of kinematic analysis, particularly in the volleyball players from Czech Republic (Voralek, Tichy,& Suss, 
2010). The serve analysis has been made possible through the 3D-graphics video method by a group of researchers 
who recordedmovements for the 5 best volleyball players in the 2001 European Championships (Lehnert et al., 
2001). 

Analysis of volleyball players’ movements through the 3D system was also performed in order to identify 
differences between attack hits encountered in volleyball and beach volleyball, the kinematic analysis technique 
being frequent in this sports branch (Tilp, Wagner, & Muller, 2008). 

In volleyball, it is important to study the scapular plane of the arm motion during the attack hit if we take into 
account the scapula musclesforming the rotator cuff, which ensure the powering of the ball under shoulder stability 
circumstances. The purpose of the research was to quantify the changes induced by gymnastic training on the 
shoulder joint mobility in junior volleyball players. Choosing the specific means of gymnastics was made on the 
grounds that they address the whole range of motor ability, flexibility or suppleness, being pursued by us 
particularly as they condition the manifestation of other qualities, limiting the execution of movement. 

 



54                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

Materials and methods 

For 6 months, the work programs including acrobatic gymnastics elements in their structure were applied to a 
group of 12 male volleyball players (aged 16±1.5years). The structure of exercises was focused in particular on 
developing segmental mobility, strength and coordination capacity, but with an emphasis on our area of interest in 
terms of biomechanics, namely the shoulder. Players were assessed before and after implementing the work 
program .Biomechanical assessment also allowed us to assess the kinematics of studied upper limb as an open 
kinetic chain, during the specific movements of volleyball game, using an image acquisition system, Contemplas 
GmBH (Germany). In our experiment, we established two upper limb angles in two different positions of the arm. 
The first position was the maximal arm lift, and the second regarded the imaginary time of striking the ball. The 
reference measurements carried out in the two phasesand which could be tracked through the Contemplas 
systemwere: angle a, having three markers in the following  positions: Marker 1 - lateral humerus epicondyle; 
Marker 2 - external angle of scapula; Marker 3 - inferior angle of scapula.(Fig. 1) 

 

 
Fig. 1. Angle a, position 1 and position 2 

Angle b had three markers in the following positions: Marker 1 - acromial process of scapula (deltoid 
insertion); Marker 2 - median angle of scapula; Marker 3 - inferior angle of scapula.(Fig. 2) 

 
Fig. 2. Angle b, position 1and position 2 

 
Statistical data analysis was performed using the SPSS, V.21, the significance threshold being set at p<0.05. 

To achieve the research,there were obtained participation agreements signed by the players’ parents or tutors. 
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Results 

The results recorded for angle a, position 1 

Table 1. Statistical parameters for angle a, P1 

Parameters T1 T2 
Arithmetic mean 123.21 132.97 

Std. deviation 16.43 9.63 
Maximum 137 140 
Minimum 82 110 
Amplitude  55 30 
T -4.078 p=0.001* 

*p<0.05 

In the initial testing, the values of angle a (defined by the lateral humerus epicondyle of the external angle of 
scapula and the lower angle of scapula) vary in position 1 (arm lifting) between 81.98° and 137.77°, recording an 
average of 123.39±18.62. The range of variation ofthis angle matches the data described in the literature indicating 
a favorable trend, which shows an increased intervention ofscapula in the middle phase of arm lifting movement, 
with shoulder stabilization. In the final test, the joint mobility is increasing, the values of angle a,position 1, 
ranging between 110° and 140°, with an average of 132.97°.This trend is supported by the literature indicating a 
major intervention of scapula, within the range of 80°to 140°; therefore, we can talk about good muscle workout 
during physical training, which is due to the trapezius (upper and lower beams) and serratus anterior muscles. 
Applying Student’s test to the two tests, we obtained the t-value -4078.11 degrees of freedom and abidirectional 
level of significance (p<0.005). 

The results recorded for angle a, position 2 

Table 2. Statistical parameters for angle a, P2 

Parameters T1 T2 
Arithmetic mean 145.13 157.16 
Std. deviation 17.04 17.39 

Maximum 169 180 
Minimum 115 130 

Amplitude  54 50 
T -4.069         p=0.003* 

*p<0.05 

For position2, the striking of the ball, the angles vary between 115° and 169°, recording an average of 
145.08±17.04 in the initial testing. The final testing shows an increase in the average angleby 13°, reaching the 
value 157.16, with variations in the angle between 130° and 180°. This trend indicates a significant increase due 
tomuscle involvement, which follows a pattern described by Bagg and Forrest(1988). Applying Student’s test to 
the two tests, we obtained the t-value-4069, 11 degrees of freedom and a bidirectional level of significance 
(p<0.005).  

The results recorded for angle b, position 1 

Table 3. Statistical parameters for angle b, P1 

Parameters T1 T2 
Arithmetic mean 116.52 127.43 
Std. deviation 18.56 16.84 
Maximum 131.54 145.3 
Minimum 72.77 95 
Amplitude  58.77 50.3 
T -5.836          p=0.001*  
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*p<0.05 

The values of angleb, located between the acromial angle of scapula (deltoid insertion), the inferior angle of 
scapula and the medial angle of scapula range, inthe initial testing, position 1, between 72.77o and 131.54o, with an 
average of 116.65±21. In the final testing, the values of angle b are improved, varying between 95o and 145.3o, the 
arithmetic mean being 127.43. Applying Student’s test to the two tests, we obtained the t-value -5836.11 degrees 
of freedom and a bidirectional level of significance (p<0.001). Since the significance level is 0.001, this difference 
is significant. 

The results recorded for angle b, position 2 

Table 4. Statistical parameters for angle b, P2 

Parameters T1 T2 
Arithmetic mean 142.37 153.44 
Std. deviation 22.65 18.61 
Maximum 168.77 180 
Minimum 97.16 120 
Amplitude  71.61 60 
T -5.09         p=0.001*  

*p<0.05 

In the second position of angle b, we found, in the initial testing, angles between 97.16o and 168.77o, with an 
average of 142.36±25.67. In the final test, there is a difference of 11.7oand an average of 153.44±18.61. Applying 
Student’s test to the two tests, we obtained the t-value-5.09,11 degrees of freedom and a bidirectional level of 
significance (p<0.005).  

Discussions and conclusions  

For angleb, we can note an evolution in the scapula movement on a circular arc, which isperformed from the 
superior to the inferior part, on a scope corresponding to a movement of the equivalent clavicle elevation; in the 
first position, this angle is within the limits described by other authors (Borsa, Timmons,& Sauers, 2003), namely 
120oto 150o, and in the final testing,it reaches an average of 153.44±18.61, exceeding the results described, which 
is explained by the stabilization of scapula in the middle phase and its positioning in line with the achromio-
clavicular joint. In fact, these developments were due to the implemented training program, containing in its 
structure acrobaticgymnastics elements that alsoacted on the anterior shoulder muscles (pectoral bundles, 
serratusanterior), which favored the anterior overturning of scapula, its lifting and stabilization to chest, 
corresponding to the phase of shoulder elevation, a specific and extremely important aspect in volleyball. The 
improved values of angles in the two elected positions are supported by the dynamic balance established between 
the supraspinatus and deltoid, whose action intensifies the abduction >110o.  

The effectiveness of applying the means of gymnastics in the physical training of junior volleyball players was 
demonstrated by the angular analysis of the attack hit, a complex assessment conducted through the Contemplas 
system, which tracked the shoulder elevation in the three phases of thecoordination trainingprogram.The exercises 
proposed, addressing primarily the increase in flexibility, aimed to promote the shoulder stability by fixing scapula 
to the chest, obtaining thus the balance between length and voltage, which results in motor control and traction on 
the length of the muscle, leading to maximal voltage andan increase in the explosive power. If using the 
biomechanical analysis can provide evidence about the level reached by an athlete, substantiate a scientific 
training program and grantsuccess, then it proves to be a valuable support for both the coach and the athlete, an 
aspect demonstrated in our approach. 
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Abstract. In any sport, the process of learning, corresponding to the learning process, represents the essential element of 
the practitioners’ activity. The types of learning used in ju-jitsu can be found in the learning theories of any teaching process, 
though presenting some specific style features.In the field of martial arts, where the main form of manifestation is the 
confrontation with a real or an imaginary opponent (in the case of kata demonstration), the interference of various types of 
learning and the quality of training methods chosen by technicians within the teaching process contribute to creating smooth 
and efficient motor acts and actions, with no wasted energy or unsuitable contradictory actions. Undoubtedly, in all sports 
activities, including ju-jitsu, motor learning is a specific method. Due to its heuristic feature, ju-jitsu uses intelligent motor 
learning, as a main type of learning, followed by perceptual-motor learning. Presenting the types of learning used in ju-jitsu 
training sessions is an element of originality, being required to guide the work of technicians and specialists in this field. 

Keywords: learning, ju-jitsu, intelligent motor learning, martial arts. 

Introduction 

From the beginning of their lives and throughout their entire evolution, humans have to learn. Depending on 
their social environment, the wealth of the natural resources necessary for their survival, education, hereditary 
predispositions, their culture and interaction with others, people were forced to develop different strategies to 
survive, among them creating various combat styles like ju-jitsu.Ju-jitsu can be translated asthe “art of gentleness”, 
from theJapanese terms“ju” (gentleness) and “jitsu” (art). This martial art earned an important role during the 
period called Kamakura, when it was used by bushi(warriors) forself-defense against armed or empty-handed 
attacks (Galan, 2005, p. 28). 

There are lots of materials written about the topic of learning. Educators and psychologists are those who have 
analyzed and debated this topic. Currently, there are many theories on the learning processand, in this 
regard,IoanNeacșu(a renowned Romanian educator) claims that the number of these theories exceeds100 (Cârstea, 
2000, p. 82). Motor learning is specifically used in motor activities. This type of learning implies gradual 
improvement ofmotor coordination through optimization of internal and external conditional factors. Its main 
objective is acquiring certain abilities and appropriate behaviors for different situations experienced by individuals 
(Dragneaet al., 2006, p. 34). 

In martial arts, the learning process can be considered a process of knowledgeaccumulation based on thinking, 
will and affectivity, but especially a practical execution process.The learning process and its implementation may 
change with age and become more aware, voluntary,directed and self-imposed. Thus,one gradually passes from 
sensorimotor learning at young ages to abstract learning, which includes complex syntheses and fine coordination 
that are more effective and complicated at older ages (Deliu, 2008, p. 41). 

Practical learning with applications to ju-jitsu 

Most of the works written on this topic present varioustypes of learning. Technical elements in ju-jitsu, like in 
any other type of activity, are acquired, consolidated and perfected under different conditions and methods. 

Systemic learning is the type of learning that is developed in an organized form, and in martial arts, it is 
organized and directed by asensei (master, professor, trainer).It is carried out using efficient methods and 
techniques, in compliance with the teaching principles, the work of sensei and the athlete. Systemic learning is 
directed, planned, controlledand performed during specific training sessions, and is divided into levels 
calledkyugrades (lower grades correspond to colored belts that, according to the specific martial art,represent 5 to 
10 levels of learning).  

In ju-jitsu, the specific physical, technical and tactical training is based on systemic learning, since the path 
toward mastery is preceded by the fulfillment of technical levels, respecting the didactic principles of learning, 
according to which “learning must be done from simple to complex, from easy to difficult, from the known to the 
unknown”(Rață, 2008, p. 338). 

Social learninggenerallyhas a spontaneous, unorganized feature. It is also called spontaneous learning and it 
refers to the fact that the young generation acquires social and historical experience in order to form a social 
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existential behavior that developsin an unorganized manner and is influenced by family, society, daily life, 
competitions. 

Learning through direct observation consists in observing the behavior of certain individuals that execute 
different techniques and exercises specific to the discipline in a close-to-ideal form, byimitating or 
reproducingthem. After the observation process, athletes try to imitate the best executions of their colleagues or 
sensei, but also to see how close they areto their level. This type of learning is mostly directed by the sensei, and 
therefore watching specific videoswithmajor competitions, ipponcompilations, technical information etc. is an 
important part of the learning process. The ippon represents, in Japanese martial arts, the climax of a technique or 
a perfect/ideal execution. Identified with real activity, theippon would correspond to the situation in which the 
individual affected by the technique is annihilated or knocked out the fight without possibility of recovery. 

Learning through observational modeling consists in acquiring various skills and behaviors by imitating 
models. It is essential for the chosen models to be the best and the most appropriate ones. 

Probing the learningoccurs when the practitioner, for various reasons, cannot understand the mechanism of 
execution at the first presentation. Due to the complexity ofcompetitive systems, practitioners enrich their motor 
skills also using this type of learning, defined in martial arts asbunkai-kata (a piece/part or a sequence of a whole). 
This type of learning is specifically necessary in the case of complex techniques that require, in order to be 
understood and approached, a larger stock of knowledgeand a longer period of practice. We also emphasize that 
this particular type of learning is specific to duo system, which reproduces most closely the real virtues of ju-jitsu. 
Within certain types of attacks imposed by regulations, the ju-jitsu practitioners must display a certain type of 
technical responsewith speed, control, attitude, efficiency and artistic impression, thus demonstrating their 
technical mastery. 

Learning by reflection is based on the independent work of the trainee who, following the analysis, tries to 
understand executions and choose the most correct working methods. This type of learning is directed by the 
sensei through homework- the training notebook, where the trainees must take notes for the lessons and analyze 
their competitions and performance. 

There are also other types of learning (Deliu, 2008, p. 41) that are specific to combat sports, including ju-jitsu:  
Psychomotor learning usually occurs through direct practical tests, multiple repetitions based on the 

knowledge and representations gathered from observation, explanation and demonstration. 
Learning through play-fightprovides the learning and consolidation of various specific motor structures using 

the play as a strategy. This form of play can be carried out through fighting (controlled by regulations). 
Learning by association or connection is achieved when a successful action is based on the logic of an 

efficient, good outcome. 
Mental learning is successfully applied tothe teaching techniques forthe groups of trainees aged over 14, when 

imagination plays a central role, like logical thinking and previous experience. Moreover, mental training, which 
occupies an important part of workouts in high performance sports, is one of the most effective and recommended 
methods for advanced athletes. 

Algorithmic learning, also known as the small-step method, is that where difficult and complex structures are 
divided into more accessible structures which, when put together, lead ultimately to the original task with a 
complex structure. 

Heuristic learningis specific to humans who do not limit themselves to what they have learned, but try to apply 
the knowledge and combat skills under conditions other than the standard ones. The athlete starts from the known 
elements and discovers theirown style of execution. 

In terms of psychology, Epuran,Holdevici and Tonița(2001, p. 208) presentthe following types of motor 
learning: 

 Perceptual-motor learning, also known as sensorimotor learning, is based on information received through 
analyzers and involves the analysis and response of the athlete depending on the specific conditions of 
training and/or competitions. 

 Over time, experts in this field have developed the idea of a specialization in each branch, considering that 
it is thus created a sense of the concerned sport. In the case of ju-jitsu and martial arts,in general, it has 
been developed a “sense of combat” that involves appropriate spatial and temporal assessment, predictive 
capacity, perception of the opponent, taking original decisions depending on the information received from 
the opponent,referee, trainer, and even from the public response. 
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 Motor learning leads to acquiring motor skills, sensory, kinesthetic or proprioceptive components. This 
learning method includes the concept of technique, which involves efficacy, economy, littleenergy 
consumption, all targeting to movement organization and development with maximum efficiency.  

 Motor learning, besides gesture and motor behavior learning (motor skills, abilities and habits),also 
includes forms of intelligent and creative learning that refer to acquiring notions and concepts. 

 Intelligent motor learning represents the learning of motor abilities in sports, wheretechnical execution 
depends not only on personal possibilities and predispositions, but also on those of the 
opponent/competition partner who reacts creatively or the opponents who react in a contrary and inventive 
way. 

Due to the heuristic fight, the athletes’ intelligence can often make the difference between winners and losers. 
Thus, to achieve the desired resultsin ju-jitsu, it is compulsory to select intelligent athletes,who are able to cope 
with different competitive situations.Motor learning, in general, represents the type of learning that provides the 
assimilation of complex movement acts and actions.Changes in the motor behavior are mainly achieved by 
connecting motor and intellectual schemes. Therefore, individuals can lead their own movements, handle objects 
and devices and interact with others in an intelligent way by using theirmotor abilities, skills, habits and 
knowledge gained from previous experiences, depending on the requirements of the given situation. 

Ju-jitsu is a complex combat style that includes fighting techniques using the arms and legs, as well as 
throwing, immobilization and dropout techniques, the learning process being different depending on the stage and 
the trainee’s level. Thus, in the first stage of learning, in a beginner’s case, the emphasis is onthe perception and 
understanding of movements, on proprioceptive and kinesthetic learningand the learning that can be achieved by 
imitation.Acquiring the basic mechanism of techniquesis followed bythe development of skills and ultimately the 
improvement of techniques under conditions of adversity and competition. In this stage, learning becomes 
perceptual-motor, because thetrainee exercises with a passive opponent, and tori (the one who executes the 
technique) adaptsthe actions according to personal perceptions, observations and thoughts. For example, a kick 
technique is learned throughmultiply analyzed and corrected repetitions. At the first execution,the hit will be less 
precise, at the second execution, it will be more precise, and further each repetition will improve the technique and 
raise its efficiency. In the last stage, when the learning process approaches the competitive combat conditions, 
intelligent motor learning is prevailing, because the basic mechanism is continuously adapted to individual 
possibilitiesand the opponent’s reaction. 

It can be noticed that all forms of learning are intertwined, and depending on the learning level and the 
subjects’ quality, a specific type of learning can dominate. 

During the competitive period, the training components may have the values exemplified in Diagram1: 

 
Diagram 1.Share of learning types in ju-jitsu(apersonal proposal) 
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Conclusions 

Summarizing, in the case of ju-jitsu like most combat disciplines that focus on mastery, intelligent motor 
learning is dominating, along with perceptual-motor and sensory learning. 

Thus, the process of selecting intelligent and motor-intelligent athletes,who are able to respond spontaneously 
and appropriately within the regulations and the technical components of the martial art style they practice, must 
represent one of the key-concerns of technicians/trainers. 

In the field of martial arts, where the main form of manifestation is the confrontation with a real or an 
imaginary opponent (in the case of katademonstration), the interference of various types of learning and the 
quality of training methods chosen by technicians within the teaching process contribute to creating smooth and 
efficient motor acts and actions, with no wasted energy or unsuitablecontradictory actions. 
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Abstract. This paper is a theoretical study on thediscus throw technique, which comes to support young coaches forwhom, 
at the beginning of their carriers, any advice is valuable.The movement for throwing a floating object is 
particularlycomplex,especially when it occurs after a pirouette/turn, where keeping one’s balance is crucial.As in other 
throwing events,discus throwrequires permanent adjustments,because the length of throwis negatively influenced by the minor 
involvement of anysegment or the slightest modification in the angle of action.The premise underlying this study is that 
generallythe workouts of Romanian (junior) athletes rely excessively on the sensations producedby standing throws and on 
power, and too little on refining the technicalgesture. Thispaper is based on the practical experience of Romanian coacheswith 
remarkable achievements,the deepening of specialized literature studied at the National Institute for Sport Researchand also 
on viewing dozens of didactic films available on the internet.  

Keywords: athletics, discus throw, technique,mistakes, exercises. 

Introduction 

In athletics, performance expresses the perfect combination between the higher control of technique and the 
development of motor abilities (Ivan, 2011). The two aspects arebalanced at the age of athletic maturity, but at 
junior level, the priority should be to learn flawlessly the technique of the event.The literatureis extremely rich in 
articles, drawings and kinograms that depict it, but do not show indetail how to achieve it although today’s modern 
technology enables to discover much more easily the execution errors. Since this studyaddresses exactlythis issue, 
it can be considered a small guide to act in concrete situations. 

Topic addressed(references are for right-handed throwers) 

Mistake 1:excessive rotation 

Causes/Effect:excessively long rotation appears at the entry to pirouette, when the thrower spins too much on 
the left forefoot, which will result in shifting the end of momentum to the left side of throwing circle, instead of 
reaching its middlepart (Fig. 1). Excessive rotation may be due to either balance-related problems or thedefective 
work ofthe right leg or upperbody (in the latter case, we are referring to the early progression of segments).The 
deviation of thrower-discus system from the linearpath overlapping the diameter of the circle has negative 
consequences on the initial release velocitygained by the object, because any other trajectory shortens the path of 
actingforces and affects their efficient composition. 

Correction: the throweris required to push more quickly the left foot off the ground, entering thus the flight 
phase exactly when itis on the proper direction, towards the front of the circle.If this mistake appears accidentally 
during a competition (a common situation in the beginners), for more safety, the athlete can be asked to shift the 
starting point by making a pirouette to the right. Actually, this will not correct the mistake, but it is a transitory 
solution to redirect the momentum to the best pathand avoidcompromising the throw.(Carr, 2003) 

 

 
Fig. 1.Left – correct/ Right – wrong (According to the model of Babbitt& Rogers, 2004) 
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Other means: 
 Atthe entry to the power position, pivoting 90˚, 180˚ and 360˚ on the left foot(10 reps each). To comply 

with the weight proportions, the performer will hold in theright hand a light object (T-shirt/towel etc.), as a 
substitute for the discus; 

 Inside the circle, on its rear edge, from thestart position, keeping in the right hand the same object as in the 
previousexercise, pivoting 180˚ on the left foot and stopping in unilateral support (prior to the “kick” =the 
left leg swings forward), facing the direction of throw. Execution must be stable and balanced, without 
anymisalignment ofsegments and without going beyond the central axis of the circle; when the body of the 
athlete stops, it should be slightly unbalancedforward; 

 Imitations ofthe first part of momentum bykicking a ball whenthe right legis swinging forward. The ball 
must be placed to the right side of central axis, andthe athletemust not remain on the left foot, but push off 
when kicking (Ciobanu, 2013); 

 Imitations of momentum following the markings on the ground. It is drawn the correct position of contacts 
with the ground during the final effort; 

 On the same markings, pivoting on the left foot is replaced by a jumpwith 180˚ turn followed by landing on 
the left foot, pushingoff and throwing. There are used light objects (balls or marbles of 500g - 1kg). 

Mistake 2:hip blocking 

Causes/Effect:when footwork is inefficient or inaccurate during the final effort,hips cannot be used. This 
problem occurs when the throwerdoes not spin,puts the heel down in the center of the circle orplaces the feet on 
the same line (Fig. 2). The heel-toe alignment (heel of the right foot and toes of the left foot on both sides of 
thecentral axis of the circle) is necessary for thehip rotation action, without which the throw is compromised.Hip 
blockingleads not only toa defective composition of actingforces by limiting the main components (the lower body 
segments), but also to shortening the action path of the object. It also has negative consequences on balance. 
(Gygax, 1992) 

Correction: the heel-toe alignmentcan be improvedby means of drawings. It is marked the correct positionof 
feet on the surface of the circle, like a template, over which the subject will imitatethe throw byperforming 
pirouettes withoutusing the discus, with and without imitations of the finaleffort. 

Other means: 
 From standing, with hands resting on a wall, flexion and then extension of lower limbs, while twisting the 

ankles, knees andhips. Twisting is performed to both the left and right sides (about 10 reps each). Another 
variant for thisexerciseis the use of lunge start (similarto the powerposition), facing the wall and palms 
leaning against it; 

 Inside the circle, from the power position, pivoting the right foot in succession with hip twisting (similarto 
movements performed during the final effort): the coachholds the right hand of the athlete to provide 
resistance (as thediscus does) and to stop their tendency to move with the entire body, causing the thrower 
to feel the sensation of torsion; 

 As a variant of the aboveexercise, it can be used, instead of coach’s support, the elastic rope (attached to a 
fixed object); 

 Oriented with the right sidetowards the direction of throwand the right foot placed in the center of the 
circle,the throwerperforms the rotation movement on the right forefoot, concomitantly with carrying the left 
footbackwards (to place it on the front edge of the circle). After reaching the power position, the athlete 
may pivot (with the right foot), imitate the final effort or pivot with hip twistingwhile holding the elastic 
rope (in the right hand). 
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Fig.2. Left – correct/ Right – wrong (According to the model of Babbitt& Rogers, 2004) 

Mistake 3:discusthrow on a too low trajectory 

Causes/Effect:during the final effort, the angle between the throwing arm and torsodecreasesbelow 90˚ (“the 
arm is falling”). This happens because the athlete lacks power (especially in the deltoid) and/or has poor 
coordination (momentum is vertical, notclose to the ground; momentum is performed at low speed, or conversely, 
at too high speed).All these cause the deviation of discus from the correctpathand hence the decomposition of 
forces. In the absence of appropriate pre-tensioning ofpectoral muscles,maximum intensity cannot be obtained 
either, and finally,the too small angle of discusrelease will reduce in its turn the length of throw. 

Correction: when such an error occurs, the athlete will be prompted toenter the flight phase closer to the 
ground or increase/decrease (as the case may be) the velocity of momentum.If this mistakeoccurs constantly in the 
executions of a child or a juniorin the learning stage,because of the deficit in power, it can be corrected (within a 
relatively short period of time) by improving strength in the scapular-humeral belt and also coordination. 

Other means: 
 Imitations of momentum (without the final effort) using a bar or a baton (with negligible weight) put on the 

shoulders, with arms stretched on it (forcing to maintain the proper angle betweenthe throwing arm and 
torso); 

 Imitations of momentumand throws with brightly colored objects (e.g.textile materials, reflective batons, 
cones etc.); 

 Medicine ball throwsto the wall/mat from standing or sitting,while passing the arm over anobjectraised to a 
suitable height (to increase the angle up to the optimum value, not above, which also develops power). 

Mistake 4: lack of right legswinging at the entry topirouette 

Causes/Effect:the throwerleads the pivoting movement with the right legandperforms the jump using only the 
push-off power of the left leg; this will shorten the flight phase, which also means a decreased forward speed. 
Without swinging the right leg forward, the rotationmovement isvery difficult to continue. 

Correction:there will be used imitations,with an emphasis on the “kicked” movement of the right foot 
andthevariety of jumps performed by swinging forward the free leg. 

Other means (Rogers, 2004): 
 Leg swinging in the sagittal plane; 
 Start from the starting block; 
 Standing long jump with one-leg start; 
 High jump with scissor kick and ventral rolling (straddle style); 
 Pivotingon the left foot, swinging forward and long jump; 
 Pivoting and kicking a ball when the right legis swinging forward; the ball must be placed to the right 

sideof central axis, and the athletemust not remain on the left foot, but pushoff when kicking; 
 Fullimitations of momentum and throws, withan emphasis on swinging the right leg forward. 

Mistake 5:right legdoes not continue therotation movement 

Causes/Effect:the right leg does notreactimmediately when touching the ground and breaks continuity of the 
rotation movement.The errorleads to losing a part of centrifugal force and affects the chain of muscle tensions 
created when the upper body is overtaken by the lower body. 
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Correction:it is recommended to use imitations,with a focus on the right leg action,andalso throwswith various 
momentums,in orderto begin the push-off movementwith the legs and hips. 

Other means: 
 Imitationswhile traveling: from walking, with added step, with entry (the entry throw resembles that from 

walking, but instead of the last stride, the athlete performs a jump); 
 Full imitations of momentum,with a focus on pivoting the right foot; 
 Throws with momentum: from walking, with entry, with added step; 
 Throws with pirouette: with the starting point shifted to the left or right side, in order toforce the thrower 

to“seek” the center of the circle and exert theleg and hip in any position; 
 Throws with full momentum. 

Mistake6:torsobends forward at the end of throw 

Causes/Effect:body weight is transferred too early to the blocking leg due to the poor action of left foot or 
theflight, which is either toohigh or too short, causing an imbalance.The effect of this erroris a decrease in the 
angle of throw, with the impossibility to use the push-off power of legs. Sometimes, the loss of balance is too 
large, which will endanger the validity of the attempt,because the throwercannot remain inside the circle any 
longer and is forced to exceed the statutory area. 

Correction: it is corrected with exercisesthat highlight the blockingaction of the left side, especially thepush 
off of left leg, andalsowith exercisesto overtake the upper body. 

Other means: 
 Imitations of momentum over markings; during the flight phase, the throwermust pass over a marking or a 

slat placed at 20-30 cm from the middle of the circle, in its front part, to ensure overtaking of the upper 
body by the legs and hips. The action may end withthe power position or imitations ofthe finaleffort; 

 A variant of theexercise with markings to overcome the obstacle is: the athlete starts facing the direction of 
throw withthe leftleg forward, right leg swinging forward,and then pushesoff; the thrower holds in the left 
handan elastic ropeattached behind the circle – it provides resistance and will force the athleteto perform a 
close landing(with the shoulder axis perpendicular to the direction of throw); 

 Standing discus throw. 

Mistake 7: execution is completed in a low position, withknees bent 

Causes/Effect:it results from the lack of leg action and the hip inefficiency. This is a serious coordination 
mistake, which,if not corrected from the very beginning, may persist without being perceived by the athlete. 
Another reason for the emergence of this inaccuracy can be explained by the fact that, at the end of throw,the 
athlete’s arm is down(the arm-torso angle is below 90˚). Proprioceptive sensations in the upper limbs are easier to 
identify than those coming from the lower limbs, therefore the athletetries to recover by lowering the center of 
gravity. It appears thus the situation when the throwerfeelsvery well the object, but does not understand why the 
throw has not been valid.The effect is the same as for the previousmistake: a decreasein the angle of throw and 
hence a considerably reduced initial velocity, because the leg push off isremoved from the equation of the 
composition of forces. 

Correction: it can be corrected using throws that do not engage the arm (a passive movement achieved through 
thesuccessive action of other components: leg extension, hip and torso twisting). 

Other means: 
 Two-arm shot put forward and overhead backwards; 
 Two-arm tire throws(a worn car tire between 3 and 7 kg)from sideways to backwards; 
 From sitting on the edge of a bench/box, with the left leg forward and right leg ahead and slightlysideways: 

one-arm medicine ball throws sideways, simultaneously withgoing to stand up from sitting; 
 Variantsof the above exercise: lateralthrowsto the wall or mat with both arms, discus throw(on the field); 
 Medicine ballthrowsto the wall with oneor both armsfrom the squat position; 
 Standing discus throw,with an emphasis on the energetic action of legs and hips. 

Mistake 8:hip and armrotation in the same time 

Causes/Effect:the throweraccelerates the arm action.This is a serious mistakemade by beginner athletes, 
whowant to transpose all the body power into the throw. Without transforming the arm action into a reactive 
one,the objectrecords significant loss of velocity and energy, and the throw is compromised. 
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Correction: execution of the torsion movement by involving the segments successively, in ascending order. 
Other means: 
 Imitations of standing throwswith textile materials ortheelastic rope. 
 Standing discus throwwith no action of the arm (push-offand rotation movementsinvolve only the lower 

body and torso, while the arm is involved passively); 
 Two-arm medicine ball throwsto the wall/mat from sideways to forward or backwards; 
 Two-arm tire throwsfrom sideways to forward or backwards; 
 Tire throwswith momentum:from walking, with added step or with entry. 

Mistake 9:excessive twist to the left 

Causes/Effect:the left arm, shoulder and hip(“the left side”) are not blocked. The moment when discus is 
released must find the torso withits transverse axis perpendicular to the direction of throw. The left side is the first 
to reach this position and must actually wait for the other segments toreach it too. They start the movement in 
succession and complete it the same way. Blocking has the role to increase the force of inertia; it highlights the 
velocity gained by the object. The effect consists in decreasing initial velocity, because of the low value of inertia 
and the partial decomposition of force towards the left. 

Correction: variants ofthrowsthat involve blocking the left arm bent forward, with fist at shoulder level. 
Other means: 
 turned withthe left side to the direction of throw and the left arm upraised sideways: discus throwexerts the 

left arm while twisting the shoulders; 
 imitations of standing throws with anelastic ropeattached behind, to thethrower’s arm and a fixedobject 

placed next to the central axis of the circle, which will increase velocity on the accelerating side and will 
act as a brake on the blocking side (Rogers, 2004); 

 half-pirouette throws (starting with the right foot in the center of the circle), with an emphasis on the 
violenthip movement and the left side blocking. 

Mistake 10:left foot lands late and sideways 

Causes/Effect:during the flight phase, the left footdoes not pass close to the ground, but high from it, while 
being bent and unbalanced. The right leg starts the rotation and push-off movements, and the left forefoot finds the 
ground after thediscus hasexceeded the central axis and begins its ascending path. If the moment of double support 
has occurred so late, then very little energy can be transferred to the discus. The action path of forces 
isconsiderably shortened, and the release velocity will be low. 

Correction:this is an error difficult to correct,because beginner athletescan hardly focus on the left leg action, 
their energy channeling on the right leg and arm movements. There will be performed imitationsat low speed, in 
order tohighlight the trajectory of the foot which is close to the ground. 

Other means: 
 Full imitationsof momentum by placing both feet on the marking drawn on the ground; 
 Placing feet on the ground is accelerated byan elastic rope attached to the performer’s ankleand the ground, 

to the direction of throw (Rogers, 2004). 

Mistake 11:throwis completed with torso extension 

Causes/Effect:throw is completedbackwards, because the athlete’s right leg pushes off defectively. To 
compensate for this, the thrower tries tostrain the arm and shoulder muscles pushing the abdomenforward as much 
as possible. Discus is imparted a considerably smaller amount of energywithout using the potential of the right 
lower limb, which results in lesser throwing velocity. Because of the body extension and orientation upwards, the 
release anglegains a few degrees,which deviates it from the ideal path. 

Correction:the throwerisrequired to release close to the ground, so that the discus flies parallel to it. 
Other means: 
 Two-arm medicine ball throws, facing or backing the wall/mat; 
 Two-arm tire throwsfrom sideways to forward; 
 Standing tire throws with one arm:from walking, with added step or with pirouette. 

 
 



67                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

Mistake 12:discus is released to the right side 

Causes/Effect:the thrower drops the discus because of excessive speed when performingthe momentum orthe 
lack of hand strength. As a result, the movement is not completed, and the discusmay go outside the sector or into 
the safety net. 

Correction:it is achieved by requiring the athlete to decrease speed at the entry to pirouette. 
Other means: 
 One-arm marble throwsfrom standing(marbles have 2 or 3 kg); 
 One-arm medicine ball throwsto the wall/matfrom sitting on a bench or a chair. 

Mistake 13: discus flutters duringthe flight 

Causes/Effect:discusis not imparted enough rotation movement; the mistakestarts when releasing it with the 
fingers. Discusloses its lift-generating capacity with the end of the gyroscope effect imparted to it by the powerful 
rotation. 

Correction:the athlete must pay more attention to the completion of throw and be careful to 
theblockingmovement on the left side. 

Other means: 
 Using the discus throw grip, arm swinging and rotations (performed with both hands); 
 Passing the discusfrom one hand to the other bythrowing it overhead; 
 Rolling discuson the ground; 
 Vertical discus throw. 

Mistake 14:discusflies vertically 

Causes/Effect:when throwing, the hand is turned with palm to the direction of movement. Beginner 
throwerscan be misled by the fact that, in this position, they can impart more power to thediscus (a favorable 
leverage for the contraction of bicepsbrachii). The released discus opposes the largest area (dominant section) to 
the movement forward, encountering increased air resistance. 

Correction:releasingthe discuswith the diameter in a similar plane with the trajectory (“on edge”). 
Other means: 
 One-arm tire throwsfrom standing; 
 One-arm tire throwswith momentum:from walking, with entry, with stepping; 
 All the above exercises are useful in this case too. 

Mistake 15: discus spins anticlockwise 

Causes/Effect: discus leaves the handthrough the ulnar side of palm, the little finger. This type of release leads 
to a defective composition of forces andthe removal of inertia from this equation. Discus leaves the hand through 
that area if it is covered by the fingers, in which case the arm must continue the circular motion, therefore it cannot 
block. 

Correction: practicing the skill of releasing the discus 
Other means: 
 Baton throwing: the athletemust impart the object a rotation movement; 
 Exercisesfrom the previous release mistakescan also be applied to correctcommon errors. 

Discussions and conclusions 

From the quasi-totality of mistakesthat accompany the learning and consolidation of discus throw, we 
havechosen those errorscaused by inappropriate mechanismsof acting on the object, which seriously alter the 
outcome of that action. Two of the correctiveexercisespresented in this paper are practical means able to solve 
most problems:imitationsof momentum and throws with various objects. 

Imitationsare used to acquire and automate specific movements, having the advantage of a large number of 
executions in a relatively short time interval.Almost all throwing mistakes occur when performing them. Thus, the 
coach’s attention is overstrainedbecause, in the absence of the feedback-transmitter object, errorsare more difficult 
to notice. 
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To throw objects involves throwing medicine balls, tires, batons, marbles, in a word, any kind of objects, 
except for the one used incompetition. When thrown to the wall, mat or net, they facilitate the achievement of 
increased workload. 

Especially beginner athletes find it difficult to perform the specific momentum and rotation movements in the 
same time; they do not feel the ground reaction and it is very hard for them to transpose all the body power into 
the throw.These senses improve by using throws as various as possible. Moreover, they help to better understand 
the system of reactive movements based on which there are obtained, through the momentum, high velocities in 
releasing the object. Due to this large range of facilities provided, they have an important role in errorcorrection. 
When needed, these types of throws also contribute to the development of specific strength or execution speed. At 
the same time, exchanging the throwing objects creates diversity during training and avoids self-limitation. 

Drawing a parallel between the two means,we note that imitationsare mainly connected to the segment 
position(at certain phases of momentum or when contacting the ground), while throws primarily act on correcting 
the basic mechanism (reactive arm pull, push off, composition of forces, completion of throw etc.).  

One of the moderntrends to avoid and/or correct mistakesrefers to the gym training. This develops static and 
dynamicbalance, and also the spatial orientation sense, becauseparadoxically the preparation of a discus throweris 
based on multi-laterality and the intersegmental and intramuscularfine coordination. 
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Abstract. Assessing the psychic and psychomotor characteristics of young people at risk of social exclusion represents a 
scientific approach, part of a wider research included in the“Strategies for the future, strategies for youth” Project.Developing 
the psychomotor capacity, improving the motor behavior effectiveness, enhancing the reaction possibilities, all of these are 
determinative factors in personal efficiency development and thus in achieving a better social integration. This study aims at 
identifying the psychic and psychomotor characteristics of the main target-group, in order to conceive a strategy for reducing 
the social exclusion risk and improve the social integration through sports activities. In this respect, our assessment focused on 
relevant aspects deeply connected to personal effectiveness (school- or professionally-oriented), such as: communication style, 
response possibilities, reactivity particularities (simple reaction time, differentiation reaction time), vigilance state efficiency, 
behavioral stability in monotonous or disturbing settings, perceptive-motor accuracy and learning capacity, eye-hand 
coordination etc. Drawing the psychomotor profile reveals the strengths and weaknesses of the subjects, which could become 
objectives for future interventions, having as a result the social integration by means of sports activities.  

Keywords: psychomotor profile, communication style.   

Introduction   

This research is a pilot-study carried out within “Strategies for the future, strategies for youth” Project. Its 
purpose was to test the psychological analysis strategy used to assess the psychic and psychomotor characteristics 
of young persons. It also aimed to assess the capacity of psycho-diagnosis tools used in the psychological analysis 
strategy to generate an efficient psychomotor profile as a basis orestablish the instructional-educational 
intervention in order to limit the social exclusion risk and developthe social integration ability, both achieved 
through sports.  

Psychomotor manifestations are essential elements of human adaptation and, as such, of our social integration. 
“All features acquired in the motor behavior area represent development premises for the other types of 

behavior, insofar as the delays of motor development may impede the occurrence and development of capabilities 
specific to these behaviors” (Horghidan, 2000, p. 8).That is why the psychomotor levellargely determinespersonal 
efficiency (educational, professional, performance-related etc.) and, as such, the social integration abilityof a 
person. 

Psycho-pedagogical intervention at the level of motor and psychomotor behavior has an impact on: 
- the development of motor “baggage” itself; 
- the development of those motor elements included in the instrumental pattern required for the operational 

architecture of other types of behavior: cognitive, verbal, affective, self-sufficiency and socialization. 

Materials and methods 

Hypothesis.The established psychological assessment strategy provides the possibility to achieve a 
psychomotor profile required to devise a psycho-pedagogical intervention for the development of social 
integration ability through sports and is aimed atthe UNEFS students at risk of socialexclusion. 

Participants in the study. The subjects of this study are 25 UNEFS students (11 boys and 14 girls) enrolled in 
the“Strategies for the future, strategies for youth” Project, given that they show a potential risk of social exclusion 
caused by a poor financial standing. 

Materials and methods. Psychological tests included in the psychological assessment strategy are part of 
PsiSelteva System established by RQPlus, calibrated on the Romanian population and designed to assess the 
capabilities of integration and maintenance of operational efficiency in various professional activities (including 
professional activities conducted in risky and dangerous conditions). In this study, all psychological tests of 
PsiSelteva were applied using a computer, but, within the testing, the computer had only a supporting 
role.Participants gave no reply in the tests performed and viewed on the PC screen, they using only the keyboard 
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or mouse. Thus, the athletes were required to use levers and a stand with buttons and pedals. All tests of PsiSelteva 
System are certified by the Romanian College of Psychologists (COPSI, 2016a). 

“Simple Reaction Time Test- TRS” – The purpose of this test is to measure the simple reaction time. Also, it 
provides clues with regard to the characteristics of perception, attention, hand-eye coordination, which are used to 
establish a psychomotor profile.  

According to RQPlus (2012), the test is designed as a dynamic model made up of 50 series and is conducted 
under compulsory time schedule. The task of the subjects is to issue a pre-established reply when an input-signal 
(red circle) appears, under compulsory time schedule. To apply this test, a reply device is required: a lever. 
Scoring is provided by the software right after the test is completed. The result report provides gross scores and 
statistically-computed scores as compared to a benchmark organized in five normalized classes (COPSI, 2016b). 

“Discrimination Reaction Time Test - TRD” is designed to assess the efficiency of alertness condition over 
time and the discrimination reaction time. Also, it provides clues with regard to the characteristics of perception, 
attention, memory, perceptual-motor learning capacity, task integration capacity, hand-eye coordination.  

According to RQPlus (2012), the test is designed as a dynamic model made up of 100 series. The task of the 
subjects is to discriminate between a significant visual input (red square) and an insignificant visual input (green 
square, yellow square, red circle, green circle, yellow circle, red triangle, green triangle or yellow triangle) and to 
issue a reply (motor reaction time) when a significant input-signal occurs (red square). These inputs are displayed 
in the center of the screen, at random time periods and in an unpredictable sequence. The lever represents the reply 
device. Scoring is provided by the software right after the test is completed. The result report provides gross scores 
and statistically-computed scores as compared to a benchmark organized in five normalized classes. 

“Nervous Resistance Test - RNE” is designed to assess the nervous resistance, as well as the level of behavior 
stability under monotone conditions and when disturbing factors are occurring.  Also, it provides clues with regard 
to the characteristics of perception, alertness, attention, hand-eye coordination, expedience of reactions, learning 
capacity, task integration capacity, resistance to disturbing factors, excitation-inhibition ratio (COPSI, 2016c).  

According to RQPlus (2012), the monitor screen will display two “warning of danger” signs (red circles with 
an exclamation mark) located on the left (Fig.1) or right side, a triangle with three colored circles (green on the 
left, red in the middle and yellow on the right) and a warning window for errors. The reply device is made of a 
lever and pedal assembly (two pedals). The task of the subjects is to issue replies by pushing the lever button on 
the left side when the red sign disappears from the center of the three-color rectangle, as well as to issue a reply by 
pushing the left/right pedal when the “warning of danger” sign is displayed on the left or right side. 

 
Fig. 1. Item of computer-aided RNE test 

Scoring is provided by the software right after the test is completed. The result report provides gross scores and 
statistically-computed scores as compared to a benchmark organized in five normalized classes. 

“Dynamic Tracking Test - TUD”is designed to assess the characteristics of hand-eye coordination. Also, it 
provides clues with regard to the characteristics of attention, coordination of upper limbs, capacity to gauge the 
distance and speed, alertness, nervous resistance, resistance to disturbing factors, perceptual-motor learning 
capacity etc. (COPSI, 2016d). 

According to RQPlus (2013), the task of the subjects is to track the input-signal target by activating the two 
left/right levers and keeping it in collimator. The target is the yellow square and the collimator (the element 
operated by the subject via the two levers) is the red square(Fig. 2). 
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Fig. 2. Item of “Dynamic Tracking Test”  

Scoring is provided by the software right after the test is completed. The result report provides gross scores and 
statistically-computed scores as compared to a benchmark organized in five normalized classes. 

The questionnaire for self-knowledge of the four communication and reaction manners: running, attack, 
manipulation, assertiveness(adapted by Roco,2001, pp.197-201, after Chalvin) is designed to assess the way of 
communicating. The communication manner relates to the set of manifestation characteristics specific for a person 
when communicating. The manner refers to: an individual information receipt pattern; an individual information-
decoding pattern; an individual information processing/interpretation pattern; a specific reply pattern.The 
communication pattern provides clues on the way the subject structures the world of social relations and issues 
replies which are more or less adapted, thus being an indicator of the information processing method andthe 
method of translating this information into behavior facts etc. 

SWOT Analysis will be used to shape an overview of the group, to assess the group resources and to determine 
the psycho-pedagogical intervention directions in order to improve it, as established based on the application of 
psychological testing strategy. 

Results 

Based on the tests, there were computed the coefficients shown in Tables 1-4: 

Table 1. Results of subjects obtained in the “Simple Reaction Time Test - TRS” 

Coefficient Psychological meaning of the 
coefficient 

Average Class Significance value 
of the class 

STDEV 

Coefficient of 
Simple Reaction 
Time (TRS) 

Indicates the primary reaction of a 
person, measuring the speed with 
which the nervous input is sent. 

0.176 3 Average level 0.0293 

Test Performance 
Coefficient (TRS) 

Relates to the correctness and time 
ratio (time interval in which the subject 
has completed the TRS test). 

5.471 3 Average level 0.793 

Table 2. Results of subjects obtained in the “Discrimination Reaction Time Test - TRD”  

Coefficient Psychological meaning of the coefficient Average Class Significance value 
of the class 

STDEV 

Coefficient of 
attention/alertness 
efficiency (TRD) 

Is a global indicator of the level of conscious 
and voluntary activation of selective 
attention. 

0.82 2 Low 0.198 

Test Performance 
Coefficient(TRD) 

Relates to the correctness and time ratio 
(time interval in which the subject has 
completed the TRD test). 

3.787 4 Good (above the 
average level) 

0.852 

Coefficient of 
Discrimination 
Reaction Time (TRD) 

Is an indicator for the discrimination function 
efficiency; measuring the speed with which 
the nervous input is sent plus the time period 
required to identify the relevant input. 

0.255 4 Good (above the 
average level) 

0.033 
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Table 3. Results of subjects obtained in the “Nervous Resistance Test - RNE”  

Coefficient Psychological meaning of the coefficient Average Class Significance 
value of the class 

STDEV 

Coefficient of perceptual-
motor efficiency (RNE1) 

Indicates the efficiency with which the 
subjects solve tasks requiring the perceptual-
motor capabilities of RNE1 test. 

0.862 2 Low (below the 
average level) 

0.262 

Coefficient of Simple 
Reaction Time (RNE1)   

Indicates the primary reaction of a person, 
measuring the speed with which the nervous 
input is sent. 

0.24 4 Good (above the 
average level) 

0.062 

Test Performance 
Coefficient (RNE1) 

Relates to the correctness and time ratio 
(time interval in which the subject has 
completed the RNE test). 

3.809 4 Good (above the 
average level) 

1.539 

Coefficient of Disturbing 
Factor Resistance (RNE1) 

Indicates the capacity of psychomotor 
organization under intense stress conditions. 

1.386 5 Very good  1.309 

Alertness Coefficient 
(RNE1) 

Reflects the level of constant and voluntary 
activation of non-specific attention, the 
ability to detect specific and random changes 
taking place in the task content and the 
efficiency of issued reply. 

0.854 2  Low (below the 
average level) 

0.28 

Fatigue Resistance 
Coefficient (RNE1) 

Reflects the subject’s ability to maintain an 
optimum function under factors which may 
induce fatigue: long interval of the task, high 
volume of perception tasks, stress generated 
by the unpredictability of tasks. 

0.966 2 Low (below the 
average level) 

0.163 

Coefficient of Perceptual 
Field Inspection (RNE1) 

Indicates the capacity of attention 
arrangement in tasks with random 
localization of operational information. 

0.942 5 Very good 0.132 

Coefficient of perceptual-
motor learning capacity 
(RNE1) 

Indicates the capacity to quickly adapt pre-
existing movement patterns (mono-segment, 
bi-segment, heterogeneous - multi-segment) 
to new perceptive conditions and the capacity 
to improve them (increased accuracy for 
newly established coordination). 

0.279 2 Low (below the 
average level) 

0.114 

Table 4. Results of subjects obtained in the “Dynamic Tracking Test - TUD” 

Coefficient Psychological meaning of the coefficient Average Class Significance 
value of the class 

STDEV 

Perceptual-motor 
efficiency coefficient 
(TUD) 

Indicates the efficiency with which the subjects 
solve tasks requiring the perceptual-motor 
capabilities of TUD test. 

253.6 3 Average level 22.93 

Coefficient of 
perceptual-motor 
learning capacity (TUD) 

Relates to a quick adaptation of movements to 
new action stresses, new perceptual conditions 
(requiring hand-eye coordination). 

2.303 3 Average level 0.364 

Test Performance 
Coefficient (TUD) 

Relates to the correctness and time ratio (time 
interval in which the subject has completed the 
TUD test). 

0.419 4 Good (above the 
average level) 

0.108 

Coefficient of 
Disturbing Factor 
Resistance (TUD) 

Relates to hand-eye coordination under 
unpredictable occurrence of input-signal, namely 
under distracting conditions. 

19.86 3 Average level 6.68 

Coefficient of Time 
Pressure Resistance 
(TUD) 

Involves voluntary regulation of own movements 
when the dynamics of circumstances is 
increasing. 

0.497 4 Good (above the 
average level) 

0.111 

After processing the results obtained by subjects in the Questionnaire for self-knowledge of the four 
communication and reaction manners: running, attack, manipulation, assertiveness (adapted by Roco, 2001, after 
Chalvin), it has been noted that, out of the 25 subjects, 7 (28%)have the highest score for the non-assertive 
manner, 4 subjects (16%) reveala manipulating dominant style, 1 subject (4%) has no communication manner 
defined yet (obtaining equal scores for two communication manners) and 13 subjects (52%) are characterized by 
an assertive dominant style.(Table 5, Graph 1) 
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Table 5. Results obtained by subjects in the Questionnaire for self-knowledge of the four communication and reaction 
manners: running, attack, manipulation, assertiveness (adapted by Roco,2001, after Chalvin) 

Dominant style Psychological meaning Number  of 
subjects 

NON-ASSERTIVE 
STYLE 
(passive runoff 
attitude) 

Non-assertive behavior is avoiding conflicts, “saving a relationship” by giving-up self-
articulation based on the principle that “my feelings do not matter, being important only what 
you think and want”. 
Non-assertive individuals are unable to achieve a good management of resources (physical 
and psychic energy, time, material and financial resources) and, as such, these persons are 
characterized by a low efficiency of adaptation. They are more vulnerable to stress, a non-
assertive behavior being often accompanied by a series of negative emotions like anxiety and 
frustration. 

7 

AGGRESSIVE STYLE 
(attack attitude) 

Aggressive behavior – expressing desires in an inadequate manner to the detriment of others, 
annoying, humiliating and hurting other persons. The principle on which it is based states that 
“I believe this, I want this, what you want does not matter to me”. It expresses 
condescendence and contempt towards other persons, eliciting adverse reactions in the other 
individuals and restricting adaptation. 

0 

MANIPULATING 
STYLE 
(manipulation attitude) 

Preference for a back-stage role, which is why usually these individuals are at the back of 
those with power and authority. These persons are seeking to influence others without open 
confrontations; when needed, they will “mold” their opinions and reactions to those of their 
interlocutor. Seeking to discover “hidden” tendencies of other persons’ behavior and 
statements. 

4 

ASSERTIVE STYLE 
(constructive attitude) 

Assertiveness (from the English: “to assert” - “to achieve”, “to exercise the rights”) is a 
feature which must be researched, developed and strengthened, the level of assertiveness 
being well linked to the level of self-trust and self-security. Assertive persons have the 
capacity to state directly what they think, feel and want in a way that is both protecting their 
wishes and the respect for others. This feature involves a structure of positive experiences, 
psychic comfort and efficient adaptation to the social environment. 

13 

 

 
Graph 1. Results obtained by subjects in the Questionnaire for self-knowledge of the four communication and reaction 

manners: running, attack, manipulation, assertiveness (adapted by Roco, 2001, after Chalvin) 

SWOT Analysis: 
Strengths – representing the personal resources 
Weaknesses may become the objective of psycho-pedagogical intervention 
Where:  

 strengths will be the psychic and psychomotor capabilities in relation to which the psycho-diagnosis has 
highlighted a development exceeding the average level (respectively classes 4 and 5) and  

 weaknesses will be the psychic and psychomotor capabilities in relation to which the psycho-diagnosis has 
highlighted a development below the average level (respectively classes 2 and 1).  

Capabilities ranked in class 3 are developed at an average level and are falling outside the strengths and 
weaknesses. 

NON-
ASSERTIVE 

28%

ASSERTIVE 
STYLE
52%

MANIPULATING
STYLE
16%

UNDEFINED 
STYLE

4%
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STRENGTHS 
-Coefficient of test performance TRD - Class 4 - Good (above the average 
level) 
- Coefficient of Discrimination Reaction Time (TRD) - Class 4 - Good 
(above the average level) 
- Coefficient of Simple Reaction Time (RNE1)  - Class 4 - Good (above the 
average level) 
- Coefficient of test performance (RNE1) - Class 4 - Good (above the 
average level) 
- Coefficient of Disturbing Factor Resistance (RNE1) - Class 5 (Very good) 
- Coefficient of Perceptual Field Inspection (RNE1) - Class 5 (Very good) 
- Coefficient of test performance (TUD) - Class 4 - Good (above the average 
level) 
- Coefficient of Time Pressure Resistance (TUD) - Class 4 - Good (above 
the average level) 
-52% of subjects have an assertive communication style, representing a 
major premise for the capacity if social integration and social relations  

WEAKNESSES 
- Coefficient of attention/alertness 
efficiency (TRD) - Class 2 (below 
the average level) 
- Perceptual-Motor Efficiency 
Coefficient (RNE1) - Class 2 
(below the average level) 
-Alertness Coefficient(RNE1) - 
Class 2 (below the average level) 
- Fatigue Resistance Coefficient 
(RNE1) - Class 2 (below the 
average level) 
- Coefficient of perceptual-motor 
learning capacity (RNE1) - Class 2 
(below the average level) 
-Financial stand below average 

N
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A
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V
E 
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N

V
O
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G
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IS
K

S 

OPPORTUNITIES 
- All subjects are UNEFS students 
-All subjects are recipients of social grants 
-Participation in the “Strategies for the future, strategies for youth” Project 
(2016) 

THREATS 
- The risk of social exclusion due 
to deficient financial stand  

EXTERNAL 

Discussions and conclusions 

Based on SWOT analysis, we can conclude: 
The subjects of this pilot-research, which represents the topic of this study, are UNEFS students with deficient 

financial stand and, as such, they are at risk of social exclusion. Being UNEFS students, they are enjoying a series 
of opportunities like a social grant. The“Strategies for the future, strategies for youth” Project (2016) is an 
interesting opportunity for personal development and the development of social integration capacity. 

Based on the results obtained by subjects in the psychological tests, it has been found that, at group level, they 
are above the average in terms of: 

- primary reaction (speed with which the nervous input is sent); 
- efficiency of discrimination function and discrimination reaction time; 
- nervous resistance; 
- time pressure resistance; 
- resistance to disturbing factors, capacity of psychomotor organization under intense stress; 
- visual-motor coordination (hand-eye); 
- capacity of attention arrangement in tasks with random localization of operational information(involves 

also the peripheral view). 
We recommend that the training-educational programmes targeting the development of social integration 

capacity of subjects through sportsshould be designed to follow-up and develop the psychic and psychomotor 
abilities for which the performance of this group was belowthe average level of the Romanian population: 

Weaknesses highlighted by the psychological testing and psycho-pedagogical recommendations: 

For Attention/alertness efficiency: Training the level ofconscious and voluntary activation of selective 
attention; 

For Perceptual-Motor Efficiency: Training the perceptual-motor coordination ability; 
Alertness coefficient(RNE1): Training the constant and voluntary activation of non-specific attention; 
Training the ability to detect specific and random changes taking place in the task content and the efficiency of 

issued reply; 
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For Fatigue Resistance Coefficient (RNE1): Training the subject’s ability to maintain an optimum function 
under factors which may induce fatigue: long interval of the task, high volume of perception tasks, stress generated 
by the unpredictability of tasks; 

For Coefficient of perceptual-motor learning capacity (RNE1): Training the capacity to quickly adapt pre-
existing movement patterns (mono-segment, bi-segment, heterogeneous - multi-segment) to new perceptive 
conditions and the capacity to improve them (increase of accuracy for newly established coordination). 

Given that 48% of subjects are characterized by a non-assertive communication style, a manipulating style or 
an undefined communication style and based on the major significance of this element for the social integration, 
we recommend the training of assertiveness, education of communication style and acquiring the assertive style.  
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Abstract. The main objective of the project is to develop specific approaches and strategies based on the football game, in 
order to enhance the level of social inclusion and combat exclusion for young people in risk categories arising from disabilities 
or economic situation.Through the current research, we aim to collect, on the one hand, specific information related to young 
people that are within the study, and on the other hand, to realize the methodology by which, within the highly diverse areas of 
interest offered by the football environment, to achieve social integration with optimal finality, and the benefits for individual 
practitioners to be positive.The scientific approach is a part of the project “Strategies for the future, strategies for youth” 
aimed at improving, by using the football game, the situation of young people in vulnerable groups that are targeted in their 
communities of origin.The scientific approach had 128 eligible young subjects for the project outlined above. We note that the 
128 young people enrolled within the research were aged between 16 and 29 years.Within the scientific approach, a number of 
4 trials with a specific football game character were applied.The main methods of research were: scientific documentation, 
observation, recording, statistical-mathematical calculation and graphical representation. The results of the research are 
reflected by setting the trials for those who will integrate with the help of the football game, results which will contribute to the 
development of specific methodology of work for individuals that are at risk of social exclusion. 

Keywords: inclusion, means, methodology. 

Introduction 

The project “Strategies for the future, strategies for youth” aimed at improving, by using the football game, the 
situation of young people in vulnerable groups that are targeted in their communities of origin. The project is part 
of the program RO 010,“Children and young people at risk and local and regional initiatives for reducing national 
inequalities and for promoting the social inclusion”, a program developed within the Financial Mechanism of 
European Economic Area – EEA. 

Contemporary society that is constantly evolving (lately very much in the sense of outsourcing of memory)has 
made it possible for the sport to become, over the past few years, a consumer offer (Dumazdier, 1998, p. 53). 
“Increasing purchasing power, the globalization of products, the explosion in advertising and in means of 
communications tend to lead to a loss of moral substrate of sport for personal leisure goals, pleasure, aesthetics, 
performance and social distinction” (Pigeassou, quoted by Miron&Ionescu, 2007). Given this reality, the project 
described above is intended to highlight the role of football game in enhancing social inclusion and combating 
exclusion for young people in risk categories generated by disabilities or the economic situation. 

The football selection model is made up of components that are defined through a specific study, components 
with which typical features that are necessary for superior results are emphasized. These components are 
highlighted through evaluation, with the help of trials, norms and tests. As we know, the selection process is 
identified with a systemic and complex activity, spread on the basis of a specific set and characteristic criteria 
meant to identify individuals that are capable of practicing a certain sport (in our case, football) at a superior level. 
(Badea, 2011, p. 8) 

In the context of our project regarding the role of football in rising the degree of social inclusion and fighting 
against exclusion for young people in risk categories generated by disabilities or the economic situation, the 
selection model includes a few characteristics (structural and quality parameters) and information of a different 
nature, as secondary objectives that have to be resolved after a multistep strategy (Atkinson & Hilgard, 2005, p. 
495). 

For the young people included in the study, in general, the preparation is oriented towards the following 
objectives:  
 The development of motor skills for young people on a large scale; 
 Ensuring a harmonious physical development of young people simultaneously with gradually influencing 

the development of muscular groups frequently used in football; 
 The development of motor skills; 
 Assuming and improving executions tied to the main technical and tactical methods specific to the game of 

football; 



77                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

 The step-by-step preparation of young people for football competitions; 
 Forming a specific conduct in all surroundings in which young people wish to integrate themselves through 

football. 
These goals, once achieved, can help increase the capacity of social inclusion and combat exclusion of young 

people being in the risk categories arising from disabilities or the economic situation. 

Materials and methods 

Research period: 6months 
Subjects: 129 young people aged between 16 and 29 years 
Type of experiment: ascertainingresearch 
The goal of the research was to set the level of readiness and to sort the young people in two categories: 

beginners and advanced, with the help of four trials with a specific content:  
 trial no. 1 -  maintaining the ball in the air using the feet and head for 30 seconds; 
 trial no. 2 – passing the ball to two panels with a distance of 6 meters between them – the subject who 

passes the ball to the two panels is alternatively placed halfway - 30 seconds; 
 trial no. 3 – leading the ball through 5 beacons (with a 3m distance between them) and shooting on goal; 
 trial no. 4 – self-pass (from a 5m distance) hitting the ball with the head on goal – four repetitions. 

Research hypothesis: the distribution of young people into two groups (beginners and advanced) offers the 
possibility of improving their ability to practice the game of football, and improving this ability will allow 
increasing the capability of social inclusion and combating exclusion of young people in the risk categories. 

For young people that prove to have some of the necessary skills noted by applying the 4 specific trials to the 
typical selection process of the football game, whether we talk about girls or boys (we consider that, in the context 
of social sports activities,the mixed game may lead to fulfilling the main objective of the project), we may even 
specify the optimal game position without restraining the ability to be so polyvalent. In this context, we highlight 
that technical executions depend on the competitive conditions, the opposition of the direct contender and of the 
opponent team (Manno, Beccarini, &Ottavio, 1992, p. 24). Choosing a player for an important position in the 
formation of a team (even in a social competition) can change the manners of cooperation between practitioners of 
the football game (Ciolcă, 2004, p. 33). 

 In order to fulfill the research, there were used the following methods: bibliographical study, observation, 
recording, statistical and mathematical method, graphical representation. 

Results 

Given that the evaluation process “is a basic didactic operation aimed at measuring and assessing the 
predisposition and availability of young people for sports activities” (Badea, 2012, p.119), we have created four 
value areas (two per group): 

- low and very low - 83 young people –beginner group; 
- good and very good - 46 young people – advanced group. 

 
Fig. 1.  Proportion of the subjects assigned by group 

1

2
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Table 1. General results 

Indicators/Trial Keeping the ball 
with the foot and 
head 30” 

Keeping the ball 
with the foot and 
head 30” 
penalty/seconds 

Passing 
between panels 
30” 

Guidance 
the ball - 
completion 

Head 
completion 

Overall average 31.31x 16.53” 13.57x 7.61” 2.5 
Beginners –average 23.19x 21.36” 11.36x 8.5” 1.89x 
Advanced –average 45.95x 7.82” 17.56x 6.02” 3.6x 

Trial no. 1– Keeping the ball with the foot and head for 30” 

 
Fig. 2. Chart for keeping the ball in the air for 30” 

 
Fig. 3. Chart for the penalties converted into seconds  

The trial “keeping the ball in the air for 30 seconds” has an average of 31.31x that indicates an acceptable level 
for the young people included in the study. Distribution of the two groups, however, shows a significant lack of 
uniformity due to the higher number of subjects in the beginner group (83) –the average difference of 8.12x, 
compared to the advanced group (46) or the average difference of 14.64x. 

On the data obtained at forfeits in seconds, the differences between groups are much higher - 21.36 - 7.82 = 
13.54”, and the lack of uniformity is even more significant. 
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Trial no. 2–Passing between panels for 30” 

 
Fig. 4. Chart for the results of passing between panels 

Results of the young people for this trial are closer to the overall average of the group, which indicates an 
increased level of homogeneity (2.21x, respectively 3.99x compared to average). Yet, our attention must focus on 
the fact that a smaller number of advanced young people (46) make the difference from average to be higher 
compared to the number of young beginners (83) that have a lower difference from the average. 

Trial no. 3 – Guidance – completion 

 
Fig. 5. Chart for the results of guiding the ball – completion 

In the guidance- completion test, we notice that the recorded values are relatively close for the two groups, as 
the difference is 2.48”. Again, we cannot say that there is a very good homogeneity, the reason being the smaller 
number of young advanced people who obtain a better average (46 young people - average 6.02” to 83 young 
people - average 8.5”). However, we believe that the overall average - 7.61” is an optimal value for the 
preparedness level of the studied subjects. 

Trial no. 4– Head completion 

 
Fig. 6. Chart for the results of head completion 
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The overall average achieved by young people in thetrial of head completion at the goal indicates a percentage 
over 50% (2.5 completions of 4 attempts). The average is very good for the level of the subjects, but is primarily 
due to the advanced echelon, where the average is 3.6 completions. For the echelon of beginners, the results are 
not satisfactory(1.89 completions, which means under 50%), a value that indicates the lack of homogeneity 
between the two value groups, the value for the advanced group being almost double. 

Discussions and conclusions  

Based on the idea that sport is losing its educational and cultural attributes emancipating itself to its traditional 
values and becoming a consumer product (Mermet, 2001, p. 31), we believe that football can increase the capacity 
of social inclusion and combat exclusion for young people in risk categories generated from disabilities or the 
economic situation. This sports game is a very good way of socialization, through which practitioners can make 
friends, can easily interact with people from various environments and can obtain advantages on the health and 
motorability planes. 

Distribution of the young into two value groups highlights important information related to the ability of 
practicing the game of football, mainly referring to the technical and tactical ability. 

Based on the results obtained from subjects participating in the study, more methodologies can be compiled to 
improve the technical and tactical levels, which can further enable practicing the game of football in a favorable 
environment for social inclusion (events, holidays, team building etc.). 

In developing technical and tactical training methodologies for the two categories (beginners and advanced), a 
specific approach is required, meaning that the young people should be aware of the importance of the objectives 
for the project “Strategies for the future, strategies for youth”. 

Special attention should be given to permanently improving the homogeneity of the young people studied, 
homogeneity that eventually may lead not only to an optimal capacity to practice the game of football, but also an 
increased capacity related to specific creativity for this branch of sport, which, along with the development of sport 
events that have a social character, can provide optimism, joy, good mood. 

References 
Badea, D. (2011). Rugby – Particularităţile procesului de selecţie. Bucureşti: Printech. 
Badea, D. (2012).Rugby – Stategia formativă a jucătorului(Ed. a II-a). București: Editura Universitară. 
Ciolcă, S. M. (2004).Modelul de joc şi modelarea pregătirii juniorilor pentru fotbalul de performanţă. Bucureşti: Cartea 

Universitară. 
Dumazedier, C. (1998). Révolution culturelle du temps libre. Paris: Méridiens Klincksieck. 
Manno, R., Beccarini C., &Ottavio S. (1992). La formazione del giovane calciatore.Scuola dello Sport, 24. 
Mermet, G. (2001). Francoscopie. Sport et jeux. Paris: Larousse. 
Miron, P. I., &Ionescu, S. (2007). Sportul in tranziţie: de la sport de elită la sport ca mijloc de integrare socială.  Analele UVT, 

Seria EFS, 9, 421-426. 
Smith, E. E., Nolen-Hoeksema, S., Fredrickson, B. L., &Loftus, G. R. (2005).Introducereînpsihologie – Atkinson &Hilgard 

(Ed. a XIV-a). Bucureşti: EdituraTehnică. 
 

 

 

 

 

 

 

 

 

 
 



81                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

 
STRATEGIES FOR INTEGRATING YOUNG MENTALLY DISABLED PEOPLE 

THROUGH COMPLEX PHYSICAL EXERCISES 

Iozsef Laszlo HIDI1*, Maria Aurelia IGOROV1, Valentin CARACAŞ1, Lucian POPA1 
1National University of Physical Education and Sports, 140 Constantin Noica Street, Bucharest, Romania 

* Corresponding author: iozsefhidi@yahoo.com 

Abstract. The social integration of young mentally disabled people is progressing at a very slow pace in Romania, given 
that the relevant legislative provisions have so far failed to translate into facts, programs or significant budget 
allocations.Special needs institutions in Romaniafocus their attention mainly on young children, while young people over 18 
are left mostly in the care of their families. The study we have conducted is part of the project “Strategies for the future, 
strategies for youth” under the programRO10 – “Children and Youth at Risk and Local and Regional Initiatives to Reduce 
National Inequalities and to Promote Social Inclusion” (CYRI), the “Coherent” call for proposals financed from the European 
Economic Area Financial Mechanism2009-2014 (EEA Grants 2009-2014).The integration of people with disabilities hasbeen 
the topic for quite a number of studies, where the priority method for integration was considered to be sport competitions.The 
integration strategy we have pursuedis based on gymnastics, given that gymnastics is the foundation of all motor activities. 
When working with mentally disabled people,the traditional choice went for simple, analytical exercises aimed at providing 
some physical training.In our approach, we have opted for the use of complex exercises involving multiple motor tasks. The 
young people in the program were offered appropriate support and secure conditions when executing their exercises, and 
parents as well as volunteers were involved in carrying out activities.The implementation of a program including complex 
exercises taken from various branches of gymnastics has proved to be an accessible and efficient means for the social 
integration of young mentally disabled people, as confirmed by the results of this study. 

Keywords: gymnastics, mentally disabled, social integration. 

Introduction 

This study is an integral part of the project“Strategies for the future, strategies for youth” under the program 
RO10 – “Children and Youth at Risk and Local and Regional Initiatives to Reduce National Inequalities and to 
Promote Social Inclusion” (CYRI), the “Coherent” call for proposals financed from the European Economic Area 
Financial Mechanism 2009-2014 (EEA Grants 2009-2014). 

In previous years, mental (intellectual) disability used to be called “mental retardation”, and the category 
included persons with difficulties in learning and social adaptation (Shapiro & Batshaw, 2011). 

Intellectual disability is more accurately considered a disability rather than a disease (Special Olympics, 2014), 
about a quarter of cases being caused by a genetic disorder; on the other hand,for about 33% of the children born 
with this disability the cause is unknown.Young people with intellectual disabilities may be characterized by some 
or all of the following features(Daily, Ardinger, &Holmes, 2000): 

 delays in oral language development, 
 deficits in memory skills, 
 difficulty in learning social rules, 
 delays in the development of adaptive behaviors (such as self-help or self-care skills – personal care, daily 

routine activities such as getting dressed, eating etc.), 
 difficulty with problem solving skills (in society or in their environment). 
Law no. 448/2006 on the protection and promotionof the rights of disabled persons (republished in 2008) 

includes some provisions relevant to our work. Article 6 f) lays down the right of access to sport of persons with 
disabilities, while article 9 g) stipulates the obligation of public authorities to include and recognize sport as a 
method for recovery and to develop specific programs for the purpose. 

The law does not include any specific provisions on the topic of integration through sport, this possibility being 
left to the society to deal with. The issues related to the integration of people with mental disabilities have been a 
topic for debate since the early 20th century, and society was left to choose between integration and isolation 
(Arcan & Ciumăgeanu, 1980). However, social consciousness is never unitary, diverging opinions always coexist, 
but it is the majority view that eventually counts. If the majority opinion supports integration, efforts will be made 
to achieve that goal. 

The first efforts towards integration were made in Belgium in the early 1900sby the setting up of a society 
aimed at protecting mentally deficient children. A long road followedthat eventually led to the “Declaration on the 
Rights of Mentally Retarded Persons” (drafted at the Fourth International Congress of the International League of 
Societies of the Mentally Retarded in 1968 and later proclaimed by the UN General Assembly Resolution 2856 
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(XXVI) of 20 December 1971).From an integrationistperspective, sportis an essential factor for achieving social 
integration (Grigore, 2003). 

The most important skills required for social integration are: 
 day-to-day life skills (getting dressed, eating, personal care, getting around in thestreet, at the work place), 
 communication skills (comprehension and response), 
 social skills (relations with parents, colleagues, teachers, strangers). 
Mash and Wolfe (2013) listfour main lines of intervention involving the active participation of caregivers, 

members of the community, specialists, as well as the people with intellectual disabilities themselves, as follows: 
 psychosocial treatment,  
 behavioral treatment,  
 cognitive-behavioral treatment, 
 family-oriented strategies. 
It can be easily seen that intervention through sport is not considered to be a priority among the types of 

interventionto be used, actually it is not even mentioned. 
It is true that not all young mentally disabled people can be integrated, the process being determined to a large 

extent by the severity of the disability involved. While no final conclusions have been reached so far about what is 
possiblein the technical disciplines, it is clear however that one of the best opportunities for integrating young 
people with mental disabilities is offered by sport (Cucu & Tache, 2004). 

Sportdisposes of a variety of means and methods that can be used to integrate most forms of disabilities. From 
this perspective, sport is the most efficient factor for social integration, as proved by the findings of several studies 
conducted over time by Special Olympics Romania (2014), Prader Will Romania (2013), Motivation Romania 
(2002). 

Most forms of mental disability are associated with deficiencies in the development and manifestation of motor 
skills. Moreover, on a background of attention deficit as well as emotional deficit,we can also identify issues 
related to spatial and temporal orientation, balance and coordination of and between the body and/or limb 
segments, but also deficiencies in the development of motor skills, particularly of muscle strength and cardio-
respiratory endurance. 

Materials and methods 

Gymnastics isthe sportwhose branches provide the most efficient means for intervention in order to develop the 
motor and emotional support required for integration among young mentally disabled people (Hidi, 2011). From 
the vast array of possibilities offered by gymnastics we have selected and applied means and methods taken from 
basic gymnastics, applied gymnastics and competitive (artistic, acrobatic, rhythmic) gymnastics (Fig.1). 

 

 
  

Fig. 1. Branches of gymnastics involved in integration activities 

In our approach, the progress achieved in social integration by our target population will be reflected in the 
opinions formulated by the parents as well as in the young people’s motor and emotional response to the content 
of the activities. 

Traditionally, simple, analytical exercises were the favored option when working with the mentally disabled 
(Arcan& Ciumăgeanu, 1980; Cucu& Tache, 2004). 

GYMNASTICS FORMES INVOLVED IN ACTIVITY

BASIC GYMNASTICS APPLIED GYMNASTICS PERFORMANCE 
GYMNASTICS
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Hypothesis. The exercises specific to gymnastics may be either simple and analytical, involving a single motor 
task, or complex, involving multiple motor tasks.In our view, young mentally disabled people are capable of 
performing complex exercises, which prove to be effective in achieving the final purpose of the activities 
performed, i.e.social integration. 

Population.  Our target population has included 15 young people (5 girls and 10 boys), all diagnosed 
medically with a category 5, 6 or 7 disability, with disability codes F, G and H (psychological, neuropsychological 
and associated disabilities), with ages ranging between 16 and 29 years. 

Method.We have compiled a program of complex exercises (Fig. 2), with a frequency of two 60-minute 
sessions per week. The program ran between January 2016 and April 2016,and followed the structure of the school 
year.  

 

 
 

Fig. 2. The complex structure of the exercises used 
 
 

Exercises(Fig. 3) 
 

 
 
 

 
 

Fig. 3. Samples of complex exercises 
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Control testing 

 Motor skills testing– The purpose of these tests is to assess the level of development of the motor basis 
needed for practicing gymnastic exercisesin an efficient manner, while also avoiding the risk of injury. 

- Jumping up and down/15 seconds 
Objective:The purpose of this exercise is to testmuscular power in the legs, dynamic balance, overall 

coordination, sense of rhythm. 
Methodology:Stand facing the top cover of a gymnastics box; jump on and off the box cover. Start exercise 

upon hearing the signal and continue for 15 seconds. Timing starts when the signal is heard. Count the number of 
correct executions i.e. jumps on both feetwith a single take-off. 

- Bending – extension/15 seconds 
Objective:The purpose of this exercise is to test the muscular power of the dorsal extensors, dynamic balance, 

overall coordination, sense of rhythm. 
Methodology:Stand with feet shoulder-width apart, arms raised, the back 30 cm away from the wall bars; bend  

forward until you can touch the floor with your fingers, then straighten up and extend your body until you can 
touch the wall bars with the back of your palms. Start exercise upon hearing the signal and continue for 15 
seconds. Timing starts when the signal is heard. Count the number of correct executions: knees straight, arms 
extended, no steps.  

- Knees to chest/15 seconds 
Objective:The purpose of this exercise is to assess the muscular power of theupper body flexors and the 

muscular resistance of the palmar flexors. 
Methodology:Hanging from the wall bars, back to the wall:lift knees to chest. Start exercise upon hearing the 

signal and continue for 15 seconds. Timing starts when the signal is heard. Count the number of correct 
executions: both knees lifted at the same time. In case the execution is discontinued before the 15 seconds elapse, 
record the number of executions performed up to that moment. 

 Interviews with parents 
We have conducted a free discussion with the parents in order to find out their opinions about the effects of the 

activities their children have been involved in. The parents’ responses have been recorded and the most relevant 
are presented in Table 1. 

Results 

Table 1. Opinions of parents about their children 

They want to participate in the activities – they recall exercise sequences 
They frequently ask about their colleagues – they want to work together 
They have become more independent – at home, in the street, in the locker room 

They are not afraid of what they are doing 
They want more diversified activities – particularly football 
They want to interact with other people – I like X… 

Table2. Results of motor skill testing – initial/final 

No. Gender Jumping up and down / 
15 sec 

Bending - extensions / 
15 sec 

Raising knees to chest / 
15 sec 

1 M 5/5 6/7 7/8 
2 F 3/5 4/5 3/3 

3 M 6/7 3/5 2/4 

4 M 1/1 3/3 3/4 

5 M ¾ 6/6 5/6 

6 M 4/5 5/6 5/6 
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7 M 5/5 4/5 4/4 

8 M 6/7 3/5 6/6 

9 M 2/3 2/2 2/4 

10 F 2/2 2/2 1/2 

11 M 3/5 2/4 2/3 

12 M 6/6 5/6 5/5 

13 M 5/5 4/5 6/7 

14 F ¾ 4/4 1/2 

15 F 4/4 2/3 1/2 

Discussions and conclusions 

The results obtained have demonstrated an overall progress in the motor skills of both the boys and the girls 
involved in the program.  

The progress achieved allows us to confidently state that complex exercises prove to be efficientconsidering 
the limited duration of the program (120 days) and the total number of sessions (68 one-hour sessions). 

According to the parents’ opinions, our target population has achieved a higher level of social integration, 
which is reflected in their desire to socialize and communicate more and to be more independent. During the 
activities, the facial expression most frequently observed among participants was the smile. We also recorded 
cases of involvement in offering advice, suggestions for correction and help to colleagues. 

The question most participants often asked at the end of the sessions is also highly suggestive: “When are we 
coming next time?” We can therefore conclude that the initial hypothesis of this study is confirmed: complex 
physical exercises, involving multiplemotor taskscan be used in working with young mentally disabled people, as 
they prove to be effective in their social integration. 
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Abstract. The curriculum for Physical education subject is structured, at the level of primary education, in general 
competencies, specific competencies, examples of learning activities, methodological contents and suggestions. General 
competencies lead to the development of pupils’ motricity and the acquisition of motor skills necessary for a healthy lifestyle 
and a harmonious physical development throughout primary education. Specific competencies lead to the achievement of 
general competencies, and are built during a school year. By presenting the curriculum structure for primary school, we 
highlight the importance of the way in which the physical education teacher manages to operationalize general and specific 
competencies. The purpose of this paper is to investigate the opinions of specialists in physical education and sports field 
regarding the role of physical education lesson in primary school. The method used is the opinion survey questionnaire, and 
the subjects are physical education teachers in pre-university education. The questionnaire was applied at the beginning of 
2015-2016 school year, using Google Forms application within Google Drive service, and the responses were obtained 
directly (at conferences, methodical sessions) and online (on social networks dedicated to teachers). The total number of 
respondents was 313 (122 direct responses and 191 online responses). Results were statistically analyzed using the SPSS 
software program, version 15. The result analysis provides an overview of the specialists’ opinion regarding the role and 
importance given to the physical education lesson in primary education, the way of approaching the curriculum and achieving 
the evaluation.    

Keywords:specialists,competencies, primary education, questionnaire. 

Introduction  

The curriculum is the main officialdocument prepared by the relevant ministry through the commission of 
experts, being compulsory for all public and private education units accredited in Romania. This document 
highlights the contribution of the objectives and contents specific to physical education to achieving the general 
objectives of educational cycles and curricular cycles (Dragnea et al., 2006, p. 111; Bota & Teodorescu, 2010, p. 
49; Stănescu, 2012, p. 15). 

A component part of general education, physical education has objectives generated by the social needs and 
directly contributes to the physical, mental, motor, aesthetic, affective, moral and social development of the 
population (Raţă, 2008, p. 35;Physical education - Primary School Curriculum, 1999, p. 2). 

In its structure, the curriculum for Physical education subject describes the general and specific competencies 
that must be formed in pupils, gives examples of learning activities, contents and methodological suggestions. The 
role of this school subject in fulfilling the education goals and its status within the national curriculum content are 
emphasized in the presentation note (Stănescu, 2012, p. 18). 

Analysis of the curriculum content for primary education describes the general and specific competencies for 
the first three grades, while for the 4th grade, it provides, instead of competencies, framework-objectives and 
reference objectives. Understood as the overall knowledge and abilities needed to solve general and specific 
uncertainties in a field, competencies actually represent the aptitude to turn the knowledge gained into actions, in 
order to obtain the intended efficiency (Ţoca, 2007,  p. 17). 

In the field of physical education, general competenciesfor each school cycle aim to develop the pupils’ 
motricity, ensure their harmonious physical development and form their habits for leading a healthy lifestyle, 
while specific competencies express their achievement standard throughout a school year. The learning 
contentsare organized on the following levels: elements of organization of motor activities, elements of 
harmonious physical development, motor qualities, motor skills, hygiene and individual protection, and 
components of personality. The elements of continuous evaluation, the teaching activity design and teaching 
strategies are presented within the component called “methodological suggestions” (Programa şcolară pentru 
educaţie fizică - clasa pregătitoare, clasa I şi clasa a II-a, 2013, p. 2). 

We wanted to make these specifications regarding the structure of the curriculum in force for primary 
education in order to emphasize how it is important the way in which the physical education teacher manages to 
operationalize both the general and specific competencies. 
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Approaching the physical education curriculum depends on the teaching perspective of each educator. The 
specialized literature, quoting several authors, distinguishes at least five teaching perspectives, which differ from 
one educational cycle to another and from one teacher to another (Stănescu, 2013, pp. 9-10): 

 The eclectic approach stipulates to assign different duration for each component of the learning contents 
during the lesson, depending on the education level we are addressing.  

 The approach specific to sports education involves the type of teacher who focuses on the acquisition of 
skills specific to sports branches, under competitive conditions, as presented in the curriculum, and is 
recommended particularly at the middle school and high school levels, for the necessity of assimilating the 
technical and tactical contents specific to sports disciplines.  

 The fitness-type approach is common for the teachers who assign physical education the main role in 
improving physical condition. Thus, the development of motor abilities is obvious during the instruction through 
the frequent use of sports games or dynamic games.  

 The approach specific to education through movement is recommended for the preschool and primary 
education levels. This approach highlights the importance of movement games and promotes the order and 
systematization of activities depending on the type of movements (locomotor, manipulation or stability ones). 

 The recreational approach is common for the teachers who assign physical education the role of ensuring 
for children a balance after the intellectual effort made during other school subjects. This type of approach leads us 
to notice that there are teachers who only supervise the children during some spontaneous games to prevent them 
from getting injured, without intervening in the learning process to conduct and organize the lesson. This approach 
is not recommended in the common core. 

Purpose  

The purpose of this paper is to find out the opinion of physical education teachers in pre-university education 
on the role of physical education lesson at the level of primary school. We aim to see to what extent they accept 
the system provided by the curriculum and to know their point of view on the teaching perspectives.  

Materials and methods 

The research was conducted between the 1st of September 2015 and the 5th of February 2016 on physical 
education teachers in the Romanian pre-university education. 

The method used in this study is the opinion survey questionnaire. 
The questionnaire was developed in the summer of 2015 using Google Forms application within Google Drive 

service. 
Responses were obtained from specialists in physical education in two ways: directly (at conferences and 

methodical sessions) and online (on social networks dedicated to teachers). 
The total number of respondents was 313, of whom 122 were interviewed directly and 191 through the 

computerized online services. 
The topic of the questionnaire was aimed the following questions: 
Item no. 1.Knowing the pupils’ general competencies, as a landmark for their acquisitions during the entire 

primary education, is an important process of the physical education lesson.(1 – Strongly disagree; 2 – Disagree; 3 
– Undecided; 4 – Agree; 5 – Strongly agree) 

Item no. 2.How important do you think it is the physical education subject for primary school pupils? (1 – Not 
at all; 2 – Very little; 3 – Little; 4 – Much; 5 – Very much) 

Item no. 3.What approach to the physical education curriculum do you use? (Eclectic approach; Approach 
specific to sports education; Fitness-type approach; Approach specific to education through movement; 
Recreational approach) 

Item no. 4.What type of evaluation do you prefer in your teaching activity? (Initial evaluation; Cumulative - 
summative evaluation; Continuous - formative evaluation) 

Item no. 5.Do you consider it necessary for the physical education subject at the primary school level to be 
allotted an additional number of lessons? (1 – Not at all; 2 – Very little; 3 – Little; 4 – Much; 5 – Very much) 

Item no. 6.Which of the options do you think it is worthy to follow as an example by the Romanian education 
system? (Holland – the number of physical education classes has been reduced for primary school pupils, and 
there have been reported situations in which these classes are totally missing; Sweden – the allotted time has lately 
been reduced on average from three classes per week to one class per week; Poland – two classes per week are 
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allotted for physical education; Hungary – physical education is allotted three classes per week; Austria, Spain and 
Portugal – they provide three or even four physical education classes per week in a mandatory schedule, 
complemented by the optional one) 

Item no. 7.Indicate your opinion on the physical education activities preferred by pupils. Sports games 
(basketball, volleyball, football, handball, tag rugby). Athletics (speed run, endurance run). Gymnastics (aerobic, 
rhythmic, vaults). Athletics (long jump with run-up, oina ball throwing). Badminton. Chess. (1 – Not at all; 2 – 
Very little; 3 – Little; 4 – Much; 5 – Very much) 

Item no. 8.How many years of seniority do you have in education? (0-2 years; 2-5 years; 5-10 years; 10-20 
years; Over 20 years) 

Item no. 9.You are a physical education teacher at the education level: (Preschool; Primary school; Middle 
school; High school; Special) 

Item no. 10. Which is your gender? (Male; Female) 
Item no. 11. In what age category do you fall? (Under 25 years; 25-35 years; 35-50 years; 50-60 years; Over 

60 years) 
Item no. 12. Which is your professional status? (Tenured teacher; Substitute teacher) 
Item no. 13. What level of studies did you complete? (High school; College; Bachelor; Master; PhD; 

Postdoctoral) 
Item no. 14. What teaching degree do you hold? (Permanent appointment; 2nd degree; 1st degree; None of the 

previously mentioned variants) 
Item no. 15. Which is your residential area? (Urban; Rural) 
It has been used the five-level interval scale for the quantitative prioritization with equal distances between 

ranks, where 1 means strongly disagree, 2 disagree, 3 undecided, 4 agree, 5 strongly agree or 1 means not at all, 2 
very little, 3 little, 4 much, 5 very much. 

Because it was not a standardized questionnaire, we wanted to check its relevance, consistency and validity. In 
this regard, it was calculated, using the SPSS statistical analysis software, the Cronbach’s Alpha coefficient 
(Internal consistency). The numerical value that provides reliability to the questionnaire is 0.70 -1 (Popa, 2009, p. 
11).  In our case, the value of calculated Cronbach’s Alpha is 0.873, therefore >0.70, which means high internal 
consistency. 

Results 

Data collected from the questionnaire responses were tabulated and analyzed using the SPSS statistical 
software, version 15. Descriptive analysis contains absolute and relative frequencies (percentages) and the analysis 
of central tendency (mean). 

Table 1 shows the items 1 to 6 and the results of statistical calculation.  
Knowing the pupils’ general competencies, as a landmark for their acquisitions during the entire primary 

education, is an important process of the physical education lesson for 83.1% of the respondents, since 44.1% 
strongly agree and 39.0% agree to this statement.  

Physical education, as a subject for primary school pupils, is considered very important by most respondents 
(92.0%). 

The main approach used is the one specific to education through movement for 67.7% of the respondents. This 
is followed by the approach specific to physical education, for 41.2% of the respondents.  

Most respondents prefer continuous (formative) evaluation – 73.5%.  
Cumulative (summative) evaluation is preferred by 21.4%, and initial evaluation is preferred only by 5.1% of 

the respondents. 
Allotting an additional number of lessons for the physical education subject at the primary school level is very 

necessary for 59.1% of the respondents, and necessary for 23.6% of them. 
For the majority of respondents, 68.1%, the most worthy option to be followed is the example of Austria, Spain 

and Portugal, where there are three or even four physical education classes per week in a mandatory schedule, 
complemented by the optional one. 
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Table 1. Overall results from the responses to the first six items of the opinion questionnaire 

Item no. Item name Scales for completing the questionnaire Cases % 

1 

Knowing the pupils’ general competencies, as a 
landmark for their acquisitions during the entire 
primary education, is an important process of the 
physical education lesson.  

1 – Strongly disagree 6 1.9% 
2 – Disagree 10 3.2% 
3 – Undecided 37 11.8% 
4 – Agree 122 39.0% 
5 – Strongly agree 138 44.1% 
Total 313 100.0% 

Arithmetic mean 4.20 

2 How important do you think it is the physical 
education subject for primary school pupils? 

1 – Not at all 4 1.3% 
2 – Very little  0 0.0% 
3 – Little 2 0.6% 
4 – Much 19 6.1% 
5 – Very much  288 92.0% 
Total 313 100.0% 
Arithmetic mean 4.88 

3 What approach to the physical education curriculum 
do you use? 

Eclectic approach  22 7.0% 
Approach specific to sports education 129 41.2% 
Fitness-type approach 84 26.8% 
Approach specific to education through 
movement 212 67.7% 

Recreational approach  103 32.9% 

4 What type of evaluation do you prefer in your 
teaching activity? 

Initial evaluation 16 5.1% 
Cumulative (summative) evaluation 67 21.4% 
Continuous (formative) evaluation 230 73.5% 
Total 313 100.0% 

5 
Do you consider it necessary for the physical 
education subject at the primary school level to be 
allotted an additional number of lessons? 

1 – Not at all 14 4.5% 
2 – Very little  8 2.6% 
3 – Little 32 10.2% 
4 – Much 74 23.6% 
5 – Very much  185 59.1% 
Total 313 100.0% 
Arithmetic mean 4.30 

6 
Which of the options do you think it is worthy to 
follow as an example by the Romanian education 
system? 

Holland – the number of physical education 
classes has been reduced for primary school 
pupils, and there have been reported situations 
in which these classes are totally missing. 

5 1.6% 

Sweden – the allotted time has lately been 
reduced on average from three classes per week 
to one class per week. 

3 1.0% 

Poland – two classes per week are allotted for 
physical education. 35 11.2% 

Hungary – physical education is allotted three 
classes per week. 57 18.2% 

Austria, Spain and Portugal – they provide three 
or even four physical education classes per 
week in a mandatory schedule, complemented 
by the optional one. 

213 68.1% 

Total 313 100.0% 

 
Table 2 shows the results obtained for item 7, meant to reveal the teachers’ view on the preferences of pupils 

for different physical education activities. 
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Table 2. Overall results from the responses to item 7 of the opinion questionnaire 

Item no. Item name 
Scales for completing the questionnaire Arithmetic 

mean % 
1 – Not at all 2 – Very little  3 – Little 4 – Much  5 – Very much 

7 
Indicate your opinion on the 
physical education activities 
preferred by pupils 

Sports games (basketball, volleyball, football, handball, tag rugby) 
1.0% 1.0% 2.6% 17.6% 78.0% 4.71 1.0% 
Athletics (speed run, endurance run) 
3.2% 7.3% 25.2% 44.1% 20.1% 3.71 3.2% 
Table tennis  
8.6% 13.7% 21.7% 35.1% 20.8% 3.46 8.6% 
Gymnastics (aerobic, rhythmic, vaults) 
4.5% 14.4% 38.7% 31.9% 10.5% 3.30 4.5% 
Athletics (long jump with run-up, oina ball throwing) 
8.0% 11.8% 35.5% 32.3% 12.5% 3.29 8.0% 
Badminton 

16.3% 16.9% 31.3% 22.0% 13.4% 2.99 16.3% 

Chess 
13.7% 23.3% 36.7% 16.3% 9.9% 2.85 13.7% 

Analyzing the results shown in Table 2 and the graph presented in Figure 1, it is noted that most teachers 
(78.0%) have indicated the sports games (basketball, volleyball, football, handball, tag rugby). On the 2nd place in 
the top of preferences, according to them, is athletics (speed run, endurance run), with an average score of 3.71. 
The 3rd place comes to table tennis, with an average score of 3.46. Gymnastics, as well as the long jump with run-
up, oina ball throwing, badminton and chess are not included among their preferences. 

 
Fig. 1. Teachers’ opinion on the physical education activities preferred by pupils 

From a desire to have a picture as complex as possible on the studied sample and the unity or diversity of 
opinions expressed by the respondents to our questionnaire, we also analyzed their demographic data, presented in 
Table 3. 
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Table 3. Demographic characteristics of the respondents to the opinion questionnaire 

Item no. Item name Scales for completing the questionnaire 

8 How many years of seniority do 
you have in education? 

 0-2 
years 

2-5 
years 5-10 years 10-20 

years 
over 

20 years Total 
 Cases 54 66 67 70 56 313 

% 17.3% 21.1% 21.4% 22.4% 17.9% 100.0% 

9 You are a physical education 
teacher at the education level: 

 Preschool Primary 
school 

Middle 
school 

High 
school Special 

 Cases 29 200 219 61 10 
% 9.3% 63.9% 70.0% 19.5% 3.2% 

10 Which is your gender? 
 Male Female Total 

 Cases 155 158 313 
% 49.5% 50.5% 100.0% 

11 In what age category do you 
fall? 

 under 25 
years 25-35 years 35-50 

years 
50-60 
years 

over 
60 years Total 

 Cases 27 133 107 35 11 313 
% 8.6% 42.5% 34.2% 11.2% 3.5% 100.0% 

12 Which is your professional 
status? 

 Tenured 
teacher  

Substitute 
teacher Total 

 Cases 228 85 313 
% 72.8% 27.2% 100.0% 

13 What level of studies did you 
complete? 

 High school College Bachelor Master PhD Postdoctoral Tota
l 

Cases 4 3 139 155 8 4 313 

% 1.3% 1.0% 44.4% 49.5% 2.6% 1.3% 100.
0% 

14 What teaching degree do you 
hold? 

 Permanent 
appointment 

2nd 
degree 

1st degree None of the previously mentioned 
variants 

Tota
l 

Cases 93 47 99 74 313 

% 29.7% 15.0% 31.6% 23.6% 100.
0% 

15 Which is your residential area? 
 Urban Rural Total 

 Cases 241 72 313 
% 77.0% 23.0% 100.0% 

According to the results, the teachers participating in this survey belong to all categories of seniority in 
education and to both genders, their distribution being almost uniform. Most respondents are aged between 25 and 
50 years, as follows: 42.5% are aged between 25 and 35 years, and 34.2% between 35 and 50 years. In the same 
table, it can be seen that the participants in this survey are predominantly tenured teachers, only 27.2% being 
substitute teachers. Most respondents hold a university (44.4%) or post-university (49.5%) degree. Regarding their 
professional degree, it is noted that 31.6% of the respondents hold a 1st teaching degree, 15.0% a 2nd teaching 
degree, 29.7% are permanently appointed, and 23.6% have no teaching degree. The predominant residential area is 
the urban one, only 23.0% of the respondents coming from rural areas. 

Discussions and conclusions 

Analyzing the responses to items 1 and 2, we find favorable opinions on the importance given by the 
surveyed subjects to the physical education lesson at the primary school level, and also on its favorable role in 
forming competencies that will help the further development of pupils. Generally speaking, this is the period 
whose educational function ensures the formation of future knowledge and skills (Golu, 2010, p. 156). 

We also note that the majority of our subjects opt for an increase in the number of physical education lessons 
at this school level, which expresses their agreement to the recommendations of specialized literature that 
promotes and confirms the importance of guided motor activities at the ages of pre-pubertal younger pupils. This 
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is the optimal age period for developing the types of coordination, enlarging the gestural repertoire and movement 
ability, educating the body scheme, correct posture, body expression and communication (Golu, 2010, p. 144; 
Epuran & Stănescu, 2010, pp. 192-193; Horghidan, 2000, p. 62). 

However, we see that there are also specialists who are not in favor of supplementing the number of lessons, 
as indicated by the results for item 5, and even if the percentage is insignificant (17.2%), the fact that such a view 
exists can be considered a negative aspect. We are also referring here to the image of this school subject and the 
efforts made by the responsible institutions either to introduce additional classes or to remove them (Propunere 
legislativă pentru completarea şi modificarea Legii nr. 69 din 2000 a educaţiei fizice şi sportului (L665/2014), 
2014, p. 1;Proiect pentru mai multe ore de educaţie fizică în şcoli, blocat în Parlament, 2015). 

Overall, the responses to item 5 correspond to those for item 6, the teachers opting, in their great majority, 
for the education systems existing in Hungary, Austria, Spain and Portugal, which provide a minimum of three 
physical education classes per week in a compulsory schedule, complemented by the optional one.  

For item 3, the possibility to choose more than one response reveals the subjects’ option for approaching the 
type of curriculum based on education through movement and specific to physical education. We consider it a 
positive option, which confirms that the role of professional training is relevant, as shown by the analysis of 
demographic data on the respondents’ professional and educational status. The responses to item 4 can be 
interpreted in the same way.  

The opinion of our subjects regarding the preferences of pupils for sports games and less for individual 
sports seems fair to us, given their level of attractiveness and the role of “play” at the childhood ages (Stănescu et 
al., 2004, p. 21; Urzeală, 2005, p. 8; Stănescu, 2012, pp. 127-128). However, we consider it necessary to increase 
the attractiveness of gymnastics exercises and use them under the form of play. We are having in view here the 
formative role of each of the gymnastics branches in developing the children’s coordination and movement ability. 
Gymnastics represents the “core of body formation and education” through the dialogue with one’s body, the 
objects, partners, apparatus, space and time (Epuran, 2013, p. 136).  

Given the obtained results, the relevance and consistency of the questionnaire, all supported by the statistical 
analysis performed, we can conclude the following: 

 The subjects participating in the study have approached responsibly the research, the questionnaire 
responses being relevant to describe their view on the role of physical education lesson at the level of 
primary education. 

 The subjects’ professional preparation has been highlighted by the relevance of their responses, which 
promote a teaching approach specific to physical education, but focused on the education through 
movement, with formative-type evaluations. 

 The option for supplementing the number of physical education lessons at this level frames within the 
current context of organizational, political and educational approaches, which aim to improve our education 
system. 
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Abstract.The purpose of this paper is to analyze theresults obtained by 9 athletes, 5 boys and 4 girls, in the compulsory 
trialscarried out in the months of October 2014 and October 2015, in Poiana Brașov. Every year, the Romanian Ski Biathlon 
Federation (FRSB) monitors the physical preparation of athletes through a series of trials approved by theTechnical 
Committeeof the federation. The trials are the following: 30m flat, 400m/300m endurance, standing long jump, classic vertical 
jump (at the wall), pull-ups on high bar, balance on agymball – aerobics, mobility, jumps on both feet– 30 seconds.The results 
achieved areconverted into points. These ones must frame within the standardscore scales proposed by the committee: formale 
seniors/ female seniors– 500 points, for juniors– the last two years – 450 points, for juniors – first year – 400 points.Analysis of 
the results obtained by athletes in the trials willenable us to draw conclusions about their physical preparation. 

Keywords:alpine skiing, physical preparation, trials, competition. 

Introduction  

In alpine skiing, like in most sports, the value ofathletic performances has significantly increased,amplifying 
the spectacular character of competitions. This compels coaches and athletes to increase the efficiency of 
preparation, in terms of physical condition, regarded as the full potential of movement necessary toreach success 
in competition. Due to the constant quests,to the“revolution” in thinking and practiceof specialists all over the 
world, alpine skiing has turned into a top leveldiscipline, with its owndomain of expression, materialized in the 
content and execution of competitive events, which present an increased degree of complexity, dynamism, 
technicality, difficulty, magnificence, elegance. 

The anaerobic-type specific effort, with neuromuscular participation, is very intense and complex, but of short 
duration. In the downhill events, super giant slalom and giant slalom, the skier is constantly seeking for speed, by 
maintaining an aerodynamic position for as long as possible (Drăgan, 2002). 

The trials to which we are referring in this paper have been introducedsince 2013, until then being used another 
set of trials which included the following:30m speed run,300m run for girls and 400m for boys, deca-jump for 
boys and penta-jump for girls, sit-upson wall bars for 30 seconds, push-ups on parallel bars, pull-ups and balance 
on a gym ball having 65cm in diameter.The obtained results were converted into points on a scale from 10 to 100. 
The standard score that had to be achieved was 400 points for seniors, both male and female, and the standard 
score for juniors of both genders was between 320 and 350 points. Starting with 2013, both thetrials and the score 
scales have been changed, the standard score that had to be achieved was 500 points for seniors, both male and 
female, and the standard score for juniors of both genders was between 400 and 450 points. These trials introduced 
in 2013, compared to those that were used until that date, are closer to the specificity of the effort from Alpine 
skiing. The results of these trials can show us more specifically the physical training level of Alpine skiers.  

Materials and methods  

Subjects, period and date of the experimental research 

The research subjects are 9 athletes, of whom 4 girls aged between 17 and 28 years and 5 boys aged between 
15 and 20 years.The study purpose is tocompare the results obtained by them in the physical preparation trials 
conducted in October 2014 and October 2015, in Poiana Brașov. 

Assessment methods 

The trials were the following:30m flat, 400m run for girls and 400m for boys, standing long jump, classic 
vertical jump (at the wall), pull-ups on high bar, balance on a gym ball withthe diameter of 65cm, mobility – 
stand-and-reach test, lateral jumps –30 seconds. 
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Description of trials 

 30m speed run: 
Objective:to check reaction speed and execution speed. Description: standing speed run, start at the acoustic 

signal. Assessment: it is recorded the time during which the athlete completes the distance.  
 300m run for girls and 400m run for boys: 
Objective: to checkspeed under endurance conditions. Description: standing run,start at the acoustic signal. 

Assessment: it is recorded the time during which the athlete completes the distance.  
 Standing long jump: 
Objective: to check horizontal take-off/ explosive leg muscle strength. Description: from standing position 

with feet shoulder-width apart, the athleteuses arm and leg swing to jump in length as far as possible away from 
the starting line, having two attempts available, of which the best jump will be assessed. Assessment: it is 
measured the length of the jump in metres. 

 Classic take-off: 
Objective: to checkvertical take-off/ explosive leg muscle strength. Description: from standing position facing a 

wall, the athlete raises one arm up to the maximal point he/she can reach and marks that point, and then jumps 
vertically and marks another maximal point he/she can reach. Assessment: it is measured the distance between the 
point reached without jumping and the one reached by jumping, in centimeters. 

 Pull-ups on high bar: 
Objective: to checkstrength in the upper limbs. Description: from hanging on high bar, raising the chin 

abovethe bar. Assessment: there are counted the correct executions performed by the athlete.  
 Balance on a gym ballhaving 65cm indiameter: 
Objective: to checkstatic balance. Description: maintaining position onthe gym ball. Assessment:it is recorded 

the time during which the athlete maintains position on the gym ball.  
 Mobility – stand-and-reach test 
Objective:to checkcoxofemoral mobility. Description:the athlete is in a barefoot standing position with feet 

close together on a gym bench, withtiptoes to the edge of the bench, reaching the measurement scale. From this 
position, the athlete leans forward from the hip with legs stretched (knees pushed back), the heels not being 
allowed to lift off the bench. The lowest point reached on the measurement scale must be maintained for at least 
two seconds.Assessment:the grip distance is measured in centimeters. 

 Lateral jumps– 30 seconds 
Objective: to checkexecution speed under endurance conditions. Description: jumps are performed on both 

feet over a horizontal bar having 10cm in height. The stopwatch starts at the first movement of the 
athlete’sfeet.Assessment: number of repetitions within 30” 

Results 

In Table1, wepresent the results recorded in the trials carried out in October 2014, and in Table 2, theresults 
achieved in the trials of October 2015. We mention that, of the 4 girls, only one is a senior, the other 3 being 
juniors. For boys, the situation is similar, namely only one athlete is a senior, while the other 4 arejuniors. 

Table 1. Results achieved in the trialsof October 2014 

Initials Year of 
birth 

30m 300/ 
400m 

SLJ Take-
off 

Pull-
ups 

Lateral 
jumps 

Balance Mobility Total 
score 

V.A. 1999 5.03 52.18 1.95 41 0 42 0 16 350 

A.A. 1998 5.17 54.00 1.84 37 0 45 0.06 18 335 

N.L. 1997 5.08 55.00 1.97 43 1 46 0.55 16 455 

N.S. 1988 4.80 50.00 2.00 46 2 50 2.00 24 590 

B.A. 2001 4.26 69.69 2.41 50 9 48 0.06 13 290 

N.A. 1996 4.20 65.00 2.69 58 20 44 2.05 16 575 

C.A. 1997 4.00 60.70 2.65 66 20 50 2.05 16 670 
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Table 2. Results achieved in the trials of October 2015 

Initials Year of 
birth 

30m 300/ 
400m 

SLJ Take-
off 

Pull-
ups 

Lateral 
jumps 

Balance Mobility Total 
score 

V.A. 1999 4.90 56.78 2.05 43 0 44 0.6 17 385 

A.A. 1998 5.00 63.03 1.85 40 0 48 1.03 20 395 

N.L. 1997 4.98 57.63 1.90 40 1 46 0.18 16 385 

N.S. 1988 4.75 54.72 2.05 41 3 49 1.24 24 525 

B.A. 2001 4.20 63.00 2.47 52 11 48 0.52 15 405 

N.A. 1996 4.23 64.31 2.70 68 10 47 0.45 15 475 

C.A. 1997 3.98 61.40 2.75 64 17 51 0 18 585 

G.S. 1998 4.18 62.10 2.45 55 20 50 0.54 18 550 

B.M. 1998 4.07 60.72 2.60 59 11 48 0.54 8 450 

 

 
 
 
 

 
 
 

 
 
 

 

Fig.1.Graphical representation of resultsFig.2. Graphical representation of results 
for the 30m trial, in 2014 and 2015for the300m/400m trial, in 2014 and 2015 

In the 30m trial, all athletes, except forN.A.,had better times in 2015 compared to 2014. In the 2014 testing, the 
best time for female juniors was recorded by V.A., whokept her best time in 2015 too.For boys, the results were 
also better in 2015 than in 2014, exceptingthe resultof the senior athlete N.A., who, in 2015, recorded a poorer 
time than in 2014. The best result was achieved by C.A. in both tests, a result which was even betterthanthat of the 
senior athlete. Asit was normal,girls obtained poorer results than boys(Fig. 1). Instead, in the 300m trial, all girls 
recorded worse times in the 2015 testing compared to the testing carried out in 2014. If we do not take into 
account the results of the senior female athlete N.S., whois normal to have better results given the difference in age 
between her and the otherathletes, the best timehas been achieved by the same V.A., in both testing stages (Fig. 2). 
For the 400m boys, excepting C.A., who had a poorer time in 2015 than in 2014, all the other male athletes had 
better times, the best time in both tests belonging to B.M.Also, the coefficient of variation shows that the group 
has increased homogeneity in both trials of the two testing stages. 

 

 

 

 
 

G.S. 1998 4.25 66.28 2.30 65 19 50 2.12 18 590 

B.M. 1998 4.11 63.03 2.48 57 12 46 1.31 7 430 
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Fig.3.Standing long jump in 2014 and 2015  Fig. 4. Classic take-off in 2014 and 2015 

In the standing long jump, all athletes, except for the female athlete N.L., obtained betterresults in the 2015 
testing. As can be noted in Table 3,the mean of results is higher in the 2015 testing, 2.31, compared to 2.25 in the 
2014 testing. The medianis 2.45 in 2015 compared to 2.30 in 2014. Results vary between 1.84 and 2.69 in the first 
testing, having an amplitude of 85cm, while in the second testing, results vary between 1.85 and 2.75, having an 
amplitude of 90cm. 

For the classic take-off trial, 2 girls recorded betterresults in the second testing and 2 obtained poorer 
results.For boys, 3 of them achieved better results in the testing of 2015, and 2 obtained worse results in the same 
testing.The mean of results is lower in the second testing, 51.33, compared to 51.44 in the first testing, while the 
median is higher in the second testing, 52,compared to 50 in the first testing. 

Table 3. The comparative analysis ofstatistical indicators calculatedfor the initial-finaltesting, for the 8 trials 

Trial Mean Median Standard 
deviation 

Standard 
error 

Minimum Maximum Amplitude  CV 

30m 2014 4.54 4.26 0.46 0.15 4.00 5.17 1.17 10.13% 
30m 2015 4.47 4.23 0.42 0.14 3.98 5.00 1.02 9.39% 
300/400m 2014 59.54 60.70 6.96 2.32 50.00 69.69 19.69 11.68% 
300/400m 2015 60.41 61.40 3.27 1.09 54.72 64.31 9.59 5.41% 
Long jump 2014 2.25 2.30 0.32 0.10 1.84 2.69 0.85 14.22% 
Long jump 2015 2.31 2.45 0.35 0.11 1.85 2.75 0.90 15.15% 
Take-off 2014 51.44 50 10.54 3.51 37 66 29 20.48% 
Take-off 2015 51.33 52 10.86 3.62 40 68 28 21.15% 
Pull-ups 2014 9.22 9 8.84 2.94 0 20 20 95.87% 
Pull-ups 2015 8.11 10 7.49 2.49 0 20 20 92.35% 
Lateral jumps 2014 46.78 46 2.90 0.96 42 50 8 6.19% 
Lateral jumps2015 47.89 48 2.08 0.69 44 51 7 4.34% 
Balance 2014 1.13 1.31 0.95 0.31 0 2.12 2.12 84.07% 
Balance 2015 0.56 0.54 0.38 0.12 0 1.24 1.24 67.85% 
Mobility 2014 16 16 4.50 1.50 7 24 17 28.12% 
Mobility 2015 16.78 17 4.32 1.44 8 24 16 25.74% 

According to the data shown in Table 3, the mean of results obtained in the testing of October 2015 for the 
pull-up trial, 8.11, is lower than that in the previous testing, namely 9.22.The medianis equal to 9 in the first 
testing, and in the second testing, it is 10. Results vary between 0 and 20 in both testing phases. The coefficient of 
variation indicates that the group isinhomogeneous in the two tests for the pull-ups on high bar. 

As for thelateral jumps within 30”, the mean of results is higher in the testing of October 2015, namely 
47.89,compared to 46.78, in the testing of October 2014.The median ishigher by 2 in the 2015 testing, its values 
being equal to 48, compared to 46, obtained in the 2014 testing. Data dispersion around the mean is 
homogeneousin both testing stages. 
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The mean of results obtained for the balance trial is equal to 1’13” in the initial testing, and that of results 
recorded in the final testing is lower by 17” and 56”, respectively. Also, the median is equal to 1’31” in the initial 
testingand 54” in the final testing. Results recorded in the first testing are between 0 and 2’12”, and those in the 
second testing are between0 and 1’24”. The coefficient of variation indicatesa low homogeneity of the group in the 
two tests. 

Data dispersion around the meanindicates an averagehomogeneity of the group for both testing phases. The 
mean of results is equal to 16 in the initial testing, while in the final testing, the mean is higher by 0.78, namely a 
value of 16.78. The median in the initial testinghas the value 16, while that in the final testing has the value 17. 

Discussions and conclusions  

Regarding the results recorded in the two testing phases, for the 30m run trial, excepting one athlete,all the 
others achieved better results in the testing of October 2015. As to the 300m trial, all 4 girls had poorer results in 
the final testing than in the initial one. For the 400m trial, boys recorded better times in the final testing,except for 
the athlete C.A., who recorded a poorer time in this testing. Also in the case of the long jump trial, there was an 
exception, that of the female athlete N.L.,who had a worseresult in the 2015 testing, all the other athletes obtaining 
better results in the final testing.Concerning the take-off trial, all athletes, except for one, obtained better results in 
the final testing than in the initial testing. The exception was the male athlete G.S. For the pull-up trial, 3 of the 4 
girls achieved identical results in both testing stages, only one, namely N.S., recording a higherresult in the second 
testing. For the lateral jumps within 30”, 3 of the female athletes obtained equal results in the two testing phases, 
while 6 male athletesrecorded a positive evolution of the results. As regards the balance trial, only 3 athletes 
recorded progress, meaning that their results were better in the final testing. The other 6 athletes obtained poorer 
results in thefinal testing than in the initial one. 

With respect to reaching the standard scales set by the Ski Biathlon Federation, by summing the scores 
obtained following the conversion of trial results into points, they were reached by the female athletes N.L. and 
N.S. The athlete N.S., being a senior, had to accumulate a total de 500 points, and she reached the standard score 
gathering 590 points. The athlete N.L. accumulated a total of 455 points, the standard for junior Ibeing 450, and 
therefore she reached the standard too. The other 2 women athletes did not reach the standard score scale, namely 
400 points, as theygathered350 and 335 points, respectively. In the case of boys, a single athlete did not reach the 
standard, namely B.A., whoaccumulated 290 points out of a total of 400. The other athletes met thestandard 
gathering the following scores: N.A.– 575 points, C.A.– 670 points, G.S. – 590 points, and B.M. – 430 points. 
These results were obtained in the testing of October 2014. 

The results recorded in the testing of October 2015, in terms of standard score scale, were as follows:  
For girls, the 2 athletes who had not met the standard in the previous testing did not meet it either in this 

testing,but they improved theirresults obtaining 385 and 395 points, respectively. This time, neither the female 
athlete N.L.managed to reach the standard scale, gathering a total of 385 points, namely 70 points less than in the 
previous assessment. The only woman athlete who reached the standard was N.S., with a total of 525 points. For 
boys, all 5 athletes met the standard scale. Two of them, B.A. and B.M.,gathered higher scores than in the first 
testing. Instead, the other 4 athletes gathered less points than in the testing carried out in the previous year. 

Acknowledgements 

All authors have equally contributed to this article.  

References 

Cârstocea, V. (1998).Schi alpin – manual metodic pentru pregătirea copiilor și juniorilor. București: ANEFS. 
Drăgan, I. (2002),Medicina sportivă.București: Editura Medicală. 
Federația Română de Schi Biatlon (2016).http://www.frschibiatlon.ro/ 
Pelin, F. (2007).Schi fond – Schi alpin. Teorie și metodică. Bucureşti: Printech. 
Pelin,F.,Lungociu, I., &Gaşpar, P. (2008).Linie metodică – schi fond. Bucureşti: FRSB.  
Popa, M. (2008).Statistică pentru psihologie. Teorie și aplicații SPSS. Iași: Polirom. 

 
 



99                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

 
TECHNICAL AND TACTICAL MODEL OF THE UNEFS BUCHAREST STUDENTS, 

PRACTITIONERS OF FOOTBALL GAME 

Tudor PALADE1*, Gheorghe GRIGORE1, Sorin CIOLCĂ1 

1National University of Physical Education and Sports, 140 Constantin Noica Street, Bucharest, Romania 
   * Corresponding author: paladetudor@yahoo.com 

Abstract. Starting from the premise that modern football requires the conscious and active participation of players,at both 
the technical and tactical levels, in order to solve successfully the situations that arise during the game, creating a technical 
and tactical pattern can be an important indicator in directing their preparation.The two components of the game, the technical 
and tactical training, need to be addressed in methodical terms for comparing themwith the current development of football.We 
believe that by creating a technical and tactical football pattern at the university level, the teaching methodology in the context 
of the teaching process can be positively influenced, which also constitutes an important milestone in the process of selecting 
student representatives for student football team.The scientific approach investigated the technical and tactical contentof 
football for a number of students practicing this game.To conduct the research, there were used 8trials selected so as to meet 
the indices of modern game demands,characterized by optimal speed in achieving the main techniques and tactical actions.The 
data gathered from thisresearch, represented by the technical and tactical indicators (parameters) of students playing high 
level football, will help improve the academic performance of the representative teams, so the pattern is not redundant. 

Keywords:coaching, football, tactics, technique. 

Introduction 

Given the development of general andspecific motricity, which is also addedthe progress in the 
cognitivesphere of football game (strategies, tactical thinking, game systems, psychological preparation), the 
techniqueacquires an upward dynamics based on fast and surprising executions. 

 Modern football game is characterized bya high level of technical execution, which leads to an optimal motor 
behavior of players, in terms of performance. 

 The level of contemporary football is also due to the methodical thinking of specialists, most of them with a 
rich practical experience; the current technique has evolved into apermanent pedagogical process of instruction 
and training, with methods, means and forms of organization which are increasingly higher, in terms of quality 
(Cojocaru, 2001, p.94). 

 Motor gesture can both adapt to thecharacteristics of the athlete and lead the player to achieve increasingly 
better competitive performances. This can bedone using various specific means, similar to the game model, which 
allow the player to perform the motor actbased on the experience gained in diversetechnical and tactical situations 
(Badea, 2012, p. 141). 

 Technical and tacticalaction represents the cumulated effect of nerve connectionsconditioning the coordination 
of movements and the simultaneous engagement, but in different proportions, of conditional abilities. Motor 
coordination is determined by the stages of learning the techniques established by methodology, which results 
from the interdependence between pedagogical and psychological information (D’Ottavio, 1998, p.195). 

 The improvement of specific technical training for the football player depends onfour major categoriesof 
factors, namely the physical, psychological, pedagogical and material ones, which are revealed in Figure 1. 
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Fig.1.Scheme with the factors which improve technical training (Calvin & Waty, 2006, p. 99) 

Materials and methods 

Research methods. To achieve this paper,the following research methods were used: observation, recording, 
statistical and mathematical processing, graphical method. 

Purpose.The purpose of this research was to ascertain the technical and tactical level of UNEFS students, 
practitioners of football game, in order to develop an integrative model, in terms of training components. 

Hypothesis.The selection and application of some technical and tactical trials will contribute to achieving the 
integrativemodel of UNEFS students practicing the game of football.  

Period. The scientific approach was carried out over a 4-month period. 
Subjects.The research subjects are represented by Bachelor students in the 1st, 2nd and 3rd years of study, 75 in 

number, practitioners of football game, who have chosen or will choose the football specialization. 
The trialsused were the following: 
 Juggling the ball with the foot; 
 Juggling the ball with the head; 
 Passing the ball to a fixed point (within a delimited area); 
 Kicking-precision rate (frequency); 
 Shot on goal from the right side; 
 Shot on goal from the left side; 
 Shot on goal – precision with the right foot; 
 Shot on goal – precision with the left foot. 

Results 

Table 1. General results 

 

Technical training

Material factors
- adapted balls
- field markers

- cones
- sticks

- installations

Psychological factors
- motivation
- availability

- predisposition to effort
- concentration

- pleasure

Physical factors
- physical condition
- motor coordination

- suppleness
- speed

- muscle strengthening

Pedagogical factors
- repetition

- demonstration
- exigency

- observation
- correction

1st year 2nd year 3rd year 1st year 2nd year 3rd year 1st year 2nd year 3rd year 1st year 2nd year 3rd year
Max 460 410 270 54 23 35 3 3 4 11 11 15
Min 25 36 11 4 6 5 0 0 1 1 3 3
Average 119,8 105,2 13,4 15 12,3 16,2 1,7 1,6 2,5 8 7 8,2
st dev 111,1106 95,4376 93,75022 13,07964 4,232267 10,6092 1,204388 1,008208 1,089409559 1,888368 1,657484 2,03809866
var.coef 92% 90% 77% 87% 34% 61% 70% 61% 42% 15% 15% 17%

0,485768277

-0,010532802
0,592046044

0,09993435
Pearson corel

Juggling the ball with the foot Juggling the ball with the headPassing the ball with to a fixed point Kicking-precision rate

-0,013197741
0,419055323

0,393996997

0,169530427
0,038668765

0,254997824

0,162897595
-0,08004003
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Fig. 2. Juggling the ball with the foot 

Results for the first trial highlight close values of the arithmetic means obtained by students of all three years, 
but also large amplitude between the values recorded by subjects per year of study. In this regard, we note the very 
large amplitudein the 1st year subjects (435 juggles). 

Table 1 shows high values for the calculated standard deviations, a lack of homogeneity (the coefficient of 
variation has percentages of more than 35%) and the following types of correlation between the results obtained by 
students: 1st year compared to 2nd year – very poor correlation; 1st year compared to 3rd year – poor correlation; 2nd 
year compared to 3rd year – average correlation. 

 
Fig. 3. Juggling the ball with the head 

Also in this specific trial for football game, the average values are close (1st year – 15 juggles, 2nd year – 12.3 
juggles, 3rd year – 16.2 juggles). Regarding the amplitude, there are noted better values than in the previous trial 
(the example ofthe 2nd year, where the difference between values is the closest –17 juggles). 

For this trial, it is noted a lack of homogeneity for the values recorded by students of each year and the 
following types of correlation between the results obtained by students: 1st year compared to 2nd year – very poor 
correlation; 1st year compared to 3rd year – poor correlation; 2nd year compared to 3rd year – very poor correlation. 
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Fig. 4. Passing the ball to a fixed point 

For the third trial, there are emphasized the values achieved by the3rd year Bachelor students, namely 2.5 
passesto a fixed point compared to 1.6 successful passes for the 2nd year students and 1.7 for those in the 1st year. It 
is also noted the constant value (3 passes to a fixed point), in terms of amplitude, for allthree years of study. 

In this trial too, the same orientation is maintained, in terms of homogeneity (the values indicating a lack of 
homogeneity), but the values of standard deviations are close to the arithmetic means. Pearson’s correlation is very 
poor between both the 1st and 2nd years, and the 2nd and 3rd years, but it presents an average level between the 1st 
and 3rd years.  

 
Fig. 5. Kicking – precision rate 

For this trial, it was recorded a high homogeneity, the arithmetic means being close in value (1st year – 12.8, 
2nd year – 10.9, 3rd year – 11.9). The highest value was obtained by the 1st and 3rd year students (15 kicks), and the 
lowest by the 2nd year students (7 kicks). 

Also, analyzing Table 1, we notice the low values of standard deviations for the students of all three years, and 
the correlation between both the 1st and 2nd years, and the 1st and 3rd years is very poor, but between the 2nd and 3rd 
years, it has an average value. 
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Table 2. General results  

 

 

 
Fig. 6. Shot on goal from the right side 

As regards the first trial for completion with a shot on goal, there are noted the high values of amplitude for the 
2nd and 3rd years (25 points), as well as the significant differencesbetween the arithmetic means obtained by 
students of all three years (1st year – 11.1 points, 2nd year– 8.2 points, 3rd year– 13.4 points). 

Data presented in Table 2 emphasize a lack of homogeneity between the results obtained by students of all 
three years, high values of the calculated standard deviations and average correlations between the 1st and 2nd 
years, as well as between the 2nd and 3rd years, but also a very low correlation between the 1st and 3rd years.   

 
Fig. 7. Shot on goal from the left side 

Within the second trial for completion with a shot on goal, the trend towards a lack of homogeneity of the 
arithmetic means is maintained, the values being 35 points for the 2nd and 3rd years, and 30 points for the 1st year; 
also, it is found a lack of homogeneity for the results recorded by students of the same year (values over 35%). The 
negative aspect resulting from this trial is related to the value “0” recorded per year of study. Regarding the 
Pearson’s correlation, we obtained low values for the 2nd and 3rd years, and the 1st and 3rdyears respectively, and an 
average value for the 1st and 2nd years. 

1st year 2nd year 3rd year 1st year 2nd year 3rd year 1st year 2nd year 3rd year 1st year 2nd year 3rd year
Max 35 25 25 30 35 35 15 11 25 11 11 15
Min 25 0 0 0 0 0 4 3 3 1 3 3
Average 11,1 8,2 13,4 10,7 12,5 13,4 9,2 7 10,2 8 7 8,2
st dev 11,79612 6,078696 7,531983 10,71612 10,14321 12,3647 3,285834 2,480695 5,680117628 3,86304 2 3,7357789
var.coef 106% 74% 60% 100% 81% 99% 35% 35% 54% 48% 28% 44%

-0,258863495
0,123545444

0,31448382

0,49538405
0,360335796

0,319300792

-0,084933742
0,076428271

-0,227859248
Pearson corel

0,35056635
0,441028006

-0,054111341
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Fig. 8. Shot on goal – precision with the right foot 

The first trial for completion with a shot on goal, where the emphasis is placed on precision, has revealed a 
significant difference between the values of arithmetic means for the 3rd year (10.2 points) compared to the 2nd year 
(7 points). It can also be seen a lack of homogeneity in the individual values achieved by subjects per year of study, 
average values of standard deviations for the 1st and 2nd years and a high value for the 3rd year. As regards the 
correlation, it was very low for the 1st year compared to the 2nd year, as well as between the 2nd and 3rd years, and it 
was low between the 1st and 3rd years. 

 

 
Fig. 9. Shot on goal – precision with the left foot 

Concerning the trial for completion with the left foot, the precision of executions highlights the closest values 
of arithmetic means (1st year – 8 points, 2nd year – 7 points, 3rd year – 8.2 points). Even if the minimum values are 
low, it has been recorded a lack of homogeneity of the results obtained by subjects in the 1st and 3rd years, 
complemented by average values of standard deviations, and for the 2nd year, the homogeneity has also been low, 
which is revealed by the small value of standard deviation calculated for the students of this year. It is noted a poor 
correlation between the 1st year and the 2nd year, and between the 1st and 3rd years, but also a very poor correlation 
between the 2nd and 3rd years. 

Discussions and conclusions 

Methodological exigencies related to the technical and tactical aspects, amplified by the performance state to 
which physical education teachers and coaches must contribute decisively create a state of permanent self-
improvement. We consider that the positive feedback obtained based on the fundamental knowledge presented 
within a team can be extended through a technical and tactical model that shapes an optimum capacity to highlight 
a methodical line of learning-consolidation and improvement. 

The models specific to sports training originate in the activity of management, expertise, motivation, and the 
theoretical component of the learning process (Côté& Gilbert, 2009, quoted by Irvine, 2012, p. 9). We believe that 
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the technical and tactical model achieved in the context of this research is related to the expertise sector and can 
influence decisively the practical and methodical ability of a teacher-coach. 

1. The content of trials (precision, ball sense and control, frequency) emphasizes the following results: 
 In the precisiontrials (3, 5, 6, 7 and 8), the 3rd year students have obtained the highest values, and the lowest 

ones, the 2nd year students (trials 3, 5, 7 and 8); 
 In the ball sense and control trials, the best results have been achieved by the 1st year (trial 1) and 3rd year 

students (trial 2), and the lowest values, by the 2nd year students (trials 1 and 2); 
 In the frequencytrial, the descending order of the results obtained by subjects is: 1st year, 3rd yearand 2nd 

year respectively; 
 Synthesizing, it is noticed that the 3rd year is on the first place in the hierarchy ofresults achieved for the 

technical and tactical trials (6 in number), the second place comes to the 1st year (2 trials),and the 2nd year is 
ranked third (none of the trials). 

2. Results obtained in the technical and tactical trials that have been addressed reveal the lack of homogeneity 
between both the students of all three years and the students of each year. 

3. Regarding the correlation between the results obtained by students grouped by 2 years of study, there are 
noted the following: 

 Between the 1st and 2nd years – average correlation for 1 trial, low for 2 trials and very low for 5 trials; 
 Between the 2ndand 3rdyears – average correlation for 3 trials, low for 1 trial and very low for 4 trials; 
 Between the 1st and 3rdyears – average correlation for 1 trial, low for 5 trials and very low for 2 trials. 
This aspect emphasizes that the research subjects practiceor practiced the game of footballwithin distinct 

teams, having a differentiated technical and tactical level of preparation, which has significantly influenced the 
results achieved by them in the administered trials. 

4. The data collected from this ascertaining study represent important parameters for developing the integrative 
model, in terms of training components, of UNEFS students practicing the game of football. 
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Abstract. The present study focuses on examining the existing correlations between the investigated cognitive and 
psychomotor dimensions and the sports performance of the junior women handball players.The research was conducted on 45 
junior female handball players, aged between 11-12 years old, from 3 different handball teams (each team comprised 15 
athletes). In order to evaluate important cognitive and psychomotor dimensions of the female athletes, we used: the CMA 
(Attention Concentration and Mobility) test, MT (topographical memory) test, the RCMV test which evaluates the 
intersegmental coordination and the TRS test, all belonging to the PSISELTEVA battery, elaborated by RQ Plus. Using the 
Pearson correlation there have been important relations highlighted between the attention efficiency coefficient, topographical 
memory coefficient, the intersegmental coordination (expressed through: perceptual-motor learning ability, operant memory 
and resistance to time pressure coefficient) and the sports performance, expressed through the marks given to each athlete by 
the coach. The results point out that the improvement of the attention concentration, topographical memory, perceptual-motor 
learning ability, operant memory and resistance to time pressure in the case of intersegmental coordination, may have a 
positive impact on the performance of the junior female handball players on the field. 

Keywords:cognitive dimension, psychomotricity, sport performance, handball. 

Introduction 

Cognitive sport psychology is interested in understanding how the mind works in athletic situations, focusing 
on the impact of mental factors on performance (Moran, 2004, p. 282). Fromthis perspective, the term “attention” 
is used to refer to the ability to focus cognitive processing on a specific aspect of the environmentwhile ignoring 
information that is irrelevant or distracting (Nilsen, 2010, p. 197;Chernecky & Murphy-Ende, 2011, p. 68). 
Attentionis not viewed as single concept, but a generic term for a complex range of psychological phenomena 
(Styles, 2006, p. 1). Recent research (Connolly et al., 2014, p. 24; Gargiulo & Mesones-Arroyo, 2015, p. 391) 
points out the fact that attention enables the brain to decipher relevant information being a flexible resource that 
can be utilized to support the information processing demands of a task. Attention efficiency is considered a global 
indicator of the level of conscious and voluntary selective attention activation, in tasks carried out under 
demanding conditions through: dynamics, unpredictability, content and volume of relevant information.Such tasks 
require complementarity between the parameters of attention (concentration, mobility, commutativity, 
distributiveness, volume and stability). Concentration is the ability to sustain a focus of attention on selected 
stimuli over time and also, implies the capacity to isolate the central element from a complex issue (Benjamin, 
2015, p. 25). Several authors have highlighted the need of a high level of attention for achieving successful sport 
performance (Williams et al., 2005, p. 26; Horn, 2008, p. 329; Hsigh et al., 2010;Micheli, 2011, p. 124; Murphy, 
2012, p. 128; Baker and Farrow, 2015, p. 178). Attention forms the base of the cognitive functions on top of which 
memory, motor learning, thought organization, reasoning and problem solving are built (Rouse, 2016, p. 212). 
Researches underline that flawless attention and concentration are necessary for effective motor memory (Grigore, 
2001, p. 27; Hersen & Thomas, 2007, p. 59).  

Memory is a complex cognitive ability that involves storing information in the brain and recalling or 
recognizing it later (Cummings &Mega, 2003, p. 33); represents the function of assessment, processing, coding, 
storage and recalling of information and experiences(Şahana et al.,2015).Topographical memory, as a distinct 
category of memory, can be described as the ability to store visual and spatial information (Banich, 2004, p. 250), 
being the memory for geographical or topographical relationships (Mendoza & Foundas, 2008, p. 685). Tüdös et 
al. (2015) studied the relation between the topographical memory and the sports performance of the top junior 
female tennis players (aged between 14 and 16 years) and found thatthe topographical memory is related to a 
better performance of the athletes – expressed through the official ranking system.  

The ability to synchronize rhythmically moving limbs, limb segments (Fuchs & Jirsa, 2008, p. 3) and to 
execute accurate, smooth, controlled movementsis one of the most importantpsychomotor abilities (O’Sullivan et 
al., 2014, p. 206). The idea of linking bodily segments together in a proper manner is known as intersegmental 
coordination (Armstrong, 2009, p. 9) or the kinetic link principle – describes how joints and muscles interact with 
each other throughout a functional movement pattern (Brumitt, 2010, p. 23). Coordinated movements are 
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considered to have specific features: adequate speed, direction, timing, control, efficiency and accuracy of 
movement patterns (Byl, 2002). Besides speed, strength, endurance and flexibility, coordination is considered to 
cover the fifth area of physical abilities. In the sports context, Buschmann et al. (2002, p. 9), Predoiu (2015), 
Guziejko (2009, p. 4)acknowledge that a better coordination is related to higher performance, with a simultaneous 
saving in the amount of energy involved. 

The simple reaction time is a measure of how quickly a person responds to the appearance of a stimulus: the 
lower the reaction time (small values), the faster the person is responding (Stuart-Hamilton, 2006, p. 70). The 
basic time (the speed of the nervous influx) between the presentation of a signal and the motor responseis the 
simple reaction time (Goldstein, 2008, p. 6). The reaction time in one of the determinants of top performance in 
most sports (Baechle & Earle, 2008, p. 462).  

The purpose of our study consists of investigatingtheattention concentration, topographical memory, 
intersegmental coordination(expressed through the following psychomotor-associated parameters: perceptual-
motor learning ability, operant memory and resistance to time pressure) and the sports performance, assessed 
through the marks given by the coach for each athlete. 

Materials and methods  

Participants. A total number of 45female athletes, aged between 11 and 12 years old, practicing handball, from 
three different teams, have participated in the research. Each team included 15 junior handball players, having a 
training experience comprised between 3 and 4 years.  

Apparatus and materials. The apparatus and the materials used in order to conduct the research were: the 
computer – the participants were able to view the standardized instruction on the computer's monitor; 
computerized tests: CMA (Attention Concentration and Mobility) test, MT (topographical memory) test, RCMV 
test (evaluates the intersegmental coordination) andTRS test, all part of the PSISELTEVA battery, designed by 
RQ Plus;also,SPSS 20 was usedfor statistical processing of data. The type of movements related to device 
handling(buttons, levers, pedals) used in our research are namedinstrumental movements (Aniţei, 2007, p. 123). 

Procedure. The research was performed with groups of 15 athletes at a time, belonging to the same team, in a 
similar order, at approximately same time of the day (in the afternoon) and in a rest state (without previously being 
involved in any physical activity). Throughout the research process, ethical guidelines were followed (Denscombe, 
2014, p. 318): participation of the athletes was voluntarily; all were informed that, at any moment, they could 
decide to quit the study; the participants were anonymous and data were treated confidentially. CMA test is 
developed in the form ofa dynamic model with increasing levels, in terms of difficulty. The displayed images 
contain four squares, placed as follows: one in the center (representing the model-square) and three underneath it, 
on the horizontal. Within each square, two, three, four or five triangles are positioned, according to the level of 
difficulty. At previously settled lapses of time, through a rotating movement, the triangles from inside of the 
squares change their position. After a few seconds, the movement stops – that represents a signal-stimulus. The 
participant has togive a response each time the triangles within the squares stop moving by choosing the square 
which has the same content like the model square, from the three squares situated on the horizontal. The responses 
are given with the help of a lever with three buttons. 

The MT test is designed as a maze itinerary, with many ways to move through the space between 2 points 
placed in the extremities of the image. The imageon the monitor contains: an itinerary, marked with yellow 
arrows, a starting point set in the left upper side of the screen marked by a red circle and an arrival point, situated 
in the bottom right side of the screen, pointed outby a green circle.For a determined duration of time, one of the 
ramifications of the labyrinth itinerary appears marked by green arrows.The participant is required to retain the 
itinerary marked with green arrows and afterwards to release a response for its backtracking, forward and 
backwards, from memory.The response device: a desk on which there are three central buttons and a side 
button.The participants issue responses by pushing the buttons of the desk in accordance to the established 
program.  

The RCMV test involves the displaying of distinct images that present, at variable time intervals and in an 
unpredictable manner, square-shaped centrally-left/-right, upward/downward placed relevant stimuli. On the 
monitor, it also appears a green-colored upward-right positioned circle, which at different time intervals becomes 
red.The participant is asked to respond through a motor reaction of upper limbs (involving button pressing) and 
lower limbs (by pedal pushing).According to the positioning and the number of the squares which appear on the 
screen, the participant responds with a homogeneous/ heterogeneous bi-segmental or multi-segmental combination 
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of his upper/lower limbs.For the red circle,which comes into sightin the upward-right corner, participantshave to 
respond bypressing the right button. The duration of the test is about 10 minutes. The coefficients provided by the 
battery soft (investigated in our research) are: perceptual-motor learning ability (rapid adaptation of movements at 
new perceptual conditions), the operant/procedural memory (reflecting the ability to retain and operate promptly 
and properly with procedural information – knowledge about action, procedures used in the execution of a task), 
the performance coefficient (obtained by relating the correctly given answers to the test time),personal optimum 
rhythm (calculated by correlating the number of errors to the total number of stimuli), resistance to disruptive 
factors (the participant issues correct responses, when signal-stimuli appear in a random manner) and resistance to 
time pressure (the ability to execute motor tasks under stress circumstances given by the increase in the dynamics 
of situations). 

The TRS test supposes that the participant issues a motorresponse at the displaying of 50 signal-stimuli, 
represented by a red circle. Participants are asked to push a lever as fast as they can, when the red circle appears on 
the screen. The test requiresquickness of reactions, the purpose of the test being to evaluate the simple reaction 
time(measures the speed of the nervous influx). 

The results registeredby the athletes at the CMA, MT, RCMV and TRS testswere correlated with the sports 
performance, indicated through the marks given by the coaches for each athlete. 

Results 

Preliminary data investigation (box-plot charts) disclosed that, in the case of the results obtained at CMA, MT, 
RCMV and TRS tests, there were no extreme values found. The next step of the research was to investigate if 
there were any relations between the scores for the attention concentration efficiency,topographical memory 
capacity, intersegmental coordination, simple reaction time, obtained by the athletes and the sports performance 
(the marks given by the coach). The Pearson (r) correlation statistical test was used, which measuresthetendency 
ofsimultaneous variation between two variables. The conditions for applying the Pearson correlation are 
fulfilled(Labăr, 2008, p.84): both variables are quantitative; the variables are normally distributed andthe relation 
between the two variables is linear. 

 
(a)                (b) 

Fig. 1. Normality of data distribution: (a) perceptual-motor learning ability; (b) marks (given by the coach for each athlete) 

Variable distribution is found not to beseriously deviating from the normal distribution (Fig.1).Applying the 
Kolmogorov-Smirnov and also, Shapiro-Wilk tests of normality, the data distribution for all the variables was 
normally distributed (p >0.05).Another condition for the application of the Pearson correlation is fulfilled: the 
relation between the two variables is linear, the cloud of points indicating that homoscedasticity is assured. 
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Fig. 2. Linearity and homoscedasticity 

The scatterplot chart (Fig.2) highlights a linear (not curvilinear) positive relation (small values of X correspond 
to small values of Y; large values of X correspond to large values of Y). Also, excessive values (outliers) were not 
detected. 

Table 1. Results for CMA, MT, RCMV and TRS computerized tests and the sports performance of the junior 
handball players (marks given by the coach)  

Variables N m s 
Sports performance (marks) 

Pearson Correlation Sig. (2-tailed) 
sports performance (marks) 45 8.25 1.28 1.000  
attention efficiency coefficient 45 85.11 9.05 .387** .009 
topographical memory coefficient  45 81.96 8.23 .426** .004 
perceptual-motor learning ability 45 48.91 10.52 .652** .000 
procedural memory coefficient 45 73.91 12.40 .400** .006 
performance coefficient 45 40.76 5.89 .118 .441 
personal optimum rhythm 45 45.27 35.59 -.002 .992 
resistance to disruptive factors 45 104.40 33.07 .116 .446 
resistance to time pressure 45 73.47 14.46 .426** .001 
simple reaction time 45 46.89 5.70 -.225 .137 

* *. Correlation is significant at the .01 level (2-tailed). 

The analysis of the results indicated in Table 1 emphasizes: 
-There is apositively significant correlation r (43) = 0.387 (43 represents the degrees of freedom, df = N–2, N 

is the number of participants) between the attention efficiency coefficient (a global indicator of the level of 
conscious and voluntary selective attention activation) and the sports performance of the female athletes, 
expressed through the marks given by the coach (p < 0.01). That means that athletes who registered high scores for 
the attention concentration coefficient registered high marks concerning the sports performance and vice versa.  

Regarding correlation, a proper indicator of the effect size is the coefficient of determination (r2). The effect 
size index is r2 = 0.14, which shows that 14%of the variance of theattention concentration is predictable from the 
variation of the sports performance variable, in other words, 14% of the variance of the two variables is common, 
the rest is due to other influences. We can say that the relation between the attention efficiency coefficient and the 
sports performance is moderate. 

The confidence interval for the correlation coefficient (95%) is between 0.10 (lower limit) and 0.61 (upper 
limit). The confidence interval for r (99%) is between 0.36 and 0.82.  

- Between the topographical memory coefficient (the exactness – calculated considering the total number of 
correctly issued answers and the total number of failed answers)and the sports performance of the female athletes 
expressed through the marks given by the coach, there is a positively significant correlation r (43) = 0.426,p <0.01. 
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Consequently, athletes withhigh scores for the topographical memory coefficient obtained good marks regarding 
the sports performance and reciprocally. 

The effect size index is r2 = 0.18, highlighting a moderate to strongeffect of the topographical memory on the 
sports performance of the athletes. 

The confidence interval for the correlation coefficient (95%) is between 0.15 (lower limit) and 0.63 (upper 
limit). The confidence interval for r (99%) is between 0.58 and 0.69.  

-There are also positively significant correlations (p < 0.01) between the intersegmental coordination expressed 
through the following parameters: perceptual-motor learning ability, r (43) = 0.652, procedural memory 
coefficient, r (43) = 0.400, respectively resistance to time pressure r (43) = 0.465 and the sports performance 
(marks received by the athletes). Therefore, the junior handball players with high scores for the intersegmental 
coordinationtend to havehighermarks concerning the sports performance and the other way around.  

With respect to the effect size index r2 = 0.42, r2 = 0.16, respectively r2 = 0.21, we can assert that the 
intersegmental coordination(expressed through the mentioned psychomotor parameters) has a moderate to strong 
effect on the sports performance.  

  In the case of the perceptual-motor learning ability and sports performance, the confidence interval for the 
correlation coefficient (95%) is between 0.44 (lower limit) and 0.79 (upper limit); also, for r (99%) is between 
0.36 and 0.82.For the correlation coefficient (95%), regarding the procedural memory coefficient and sports 
performance, the confidence interval is between 0.12 (lower limit) and 0.62 (upper limit); in addition, for r (99%) 
is between 0.02 and 0.67.In the case ofresistance to time pressure and sports performance, the confidence interval 
for the correlation coefficient (95%) is between 0.19 (lower limit) and 0.66 (upper limit); also, for r (99%) is 
between 0.10 and 0.71.  

- We state that between the performance coefficient, personal optimum rhythm, resistance to disruptive factors 
(other psychomotor-associated parameters of intersegmental coordination), simple reaction time and the sports 
performance (marks) no statistically significant correlations have been found. 

Discussions and conclusions 

The results of this present study revealed that there are positively significant correlations between sports 
performance (marks assigned to each athlete by the coach) and attention efficiency coefficient, topographical 
memory coefficient, intersegmental coordination (assessed through the following parameters: perceptual-motor 
learning ability, procedural memory coefficient andresistance to time pressure). Based on the study results, we can 
say thatif the female junior handball players give more correct answers in tasks claiming concentration of 
attention, this aspect is related to anenhanced performance of the handball players on the field. This study finding 
can be explained by the fact that attention is regarded as selective perception and concentration, which involves 
focusing on precise information, are powerful parameters that influence the decision-making of athletes (Bar-Eli et 
al., 2011, p. 132). In handball, concentration of attention (towards specific players during the execution of tactical 
actions, the ball, the opponents, the referee, the coach etc.) is considered to be a crucial competence, given the 
multitude of options available and information changing in fractions of a second.Research studies show that 
attention is a limited mental resource (Magnani & Nersessian, 2002, p. 3; Walker & Herrmann, 2005, p. 70; 
Holšánová, 2008, p. 83; Williams, 2010, p. 230)and, like any other skill, takes discipline and effort to develop 
(Gallager, 2009, p. 6). Concerning the positive significant correlation between the topographical memory 
coefficientand the sports performance, revealed by the research results, we can assert that, if athletes prove a 
bettercapacity to give more correct responses and have failed less in tasks that require spatial representations,this 
aspect can be associated with a higher performance of the junior handball players. Consequently, aproper mental 
preparation completed by modeling the competition in training, may represent relevant means which will lead to 
the enhancement of the female athlete’s capacity to remind and to control information about the visual and spatial 
properties of the environment. The positive significant correlations between the perceptual-motor learning ability, 
procedural memory coefficient and resistance to time pressure(intersegmental coordination) and sports 
performance offer some useful insight. Therefore, if junior handball players obtain high scoresin tasks demanding 
rapid adaptation of the movements to new perceptual requirements, in assignments involving memory for motor 
and cognitive skills, as well as in tasks supposing performing motor tasks under stress conditions, this fact can be 
related to successful performance. In the light of the results of our research, we can say that the development of the 
intersegmental coordination may have a positive impact on the performance of the junior handball players on the 
field, knowing that the handball gamerequires coordinated and errorless movements and executions (Dyck 



111                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

&Archetti, 2003, p. 86).Moreover,these study results provide important information which will be used by the 
sport specialists (coaches, sport psychologists and physical trainers), in order toconduct the sports training in a 
scientific manner and for designing stimulation programs for the following attributes: attention efficiency 
coefficient, topographical memory, perceptual-motor learning ability, operant memory and resistance to time 
pressure (intersegmental coordination). Thus, thesport specialists willdevelop the athlete’s capacity to give more 
correct answers in tasks claiming concentration of attention, spatial representations and intersegmental 
coordination. 

We acknowledge that the limits of our research were primarily represented by: the sample of athletes 
(including gender, age, competitive experience), the physical and mental state of the participants at the time of 
testing (fatigue, affective-motivational factors), the cultural differences, the social environment and the 
distinct features of the investigated sport.Furthermore, we mention thatthe present research may represent an open 
matter subject to perfection and also a challenge for field specialists, as it may be revised and extent. 
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Abstract. Under the RO10 "Children and young people at risk and local and regional initiatives to reduce national 
inequalities and promote social inclusion" program, run under the Financial Mechanism of the European Economic Area 
(EEA) 2009-2014, the National University of Physical Education and Sports of Bucharest, as project promoters, together with 
the Foundation for Education as project Partner, visited the “Strategies for the future, strategies for youth" (code 018 PEH 
project, financing agreement 24H/ 09.06.2015). The project’s main objective is the development of methodologies and 
strategies based on training activities (gymnastics, basketball, football) in order to enhance social inclusion and combat 
exclusion for young people in risk categories arising from disabilities or the economic situation by implementing them mainly 
to professionals working directly with these groups, as well as among active organizations inthe implementation regions.The 
scientific approach, from the perspective of the basketball game expert, consists in explaining why basketball can achieve these 
goals of social integration of the project and providing the secondary target group made up of 112 professionals, teachers, 
educational staff, specialists and others in the domain who work particularly with young people in the target group, a 
methodology for learning the basketball game. 

Keywords: social integration, social exclusion, means, methodology, basketball. 

Introduction 

The basketball game is “a specific way of manifestation and practice, with a playful character, of the body 
movement and physical exercise organized in two teams of five players each, who are temporarily in a non-hostile 
adversity relationship typical to sports games and called sports rivalry, who fight on a specially arranged field with 
baskets to win the victory, each trying to make more successful throws to the opponents’ basket with the ball 
handled as required by the game’s rules” (Predescu, 1999). 

The project aims to contribute to improving life skills through the participation to educational activities and 
integrative education, aimed to reduce the risks of social exclusion and discrimination of the target group, mainly 
made up out of 250 young people aged between 16 and 29 years old, out of which at least 62 of Gypsy ethnicity, 
from Bucharest – Ilfov County, who fall in one or more of the following risks, are beneficiaries of social grants, 
are recipients of aid supplies and equipment, have physical disabilities, hearing and visual impairments or the 
Down syndrome. 

The characteristics of basketball are those that make this game eligible for the above-mentioned project 
through the game’s conduct, which brings important contributions to integration, socialization, subordination of 
personal interests to the objectives of the sports group. 

The dynamism of basketball by alternating the attack and defense phases, the alternative presence of the object 
of the game in each player’s attack, the satisfaction of scoring points, the possibility to take possession of the ball 
through interception and recovery, the technical structures with and without the ball under the rules of the game, 
all these positively contribute to achieving the goals. 

The basketball game highly contributes to: 
o developing the general motor ability of the young people, required to perform the sports activity; 
o assimilating motor actions specific to the technical procedures and tactical actions required by the practice 

of the game; 
o favoring the maintenance and improvement of health status according to the age and gender-related 

particularities of the young people; 
o educating mental qualities. 
Practicing basketball forms the young person in the spirit of subordinating personal interests to the collective 

(team’s) ones, getting them accustomed to the idea that the achievement of individual interests and aspirations 
should be integrated into the team’s interests and objectives.  

This because, by the very essence of the game, the practice of basketball develops the spirit of collaboration 
and mutual aid. A player, no matter how good he is, wins or loses with his team and obtains the position in the 
ranking based on that; so the basketball game has a clear contribution to the one of the young person’s social 
integration aspects, with transfer in other social activities. 
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The organizing and discipline conscious spirit is educated by the free willing acceptance itself of the rules of 
the game and competition, arbitration, tactical discipline and training etc. By its essence “game spirit” (a name 
given by some specialists), basketball practice constitutes an “organized organization”, an organization of space, 
time and interpersonal relationships with exceptional influence on the children and young people general 
behavior. 

It should also be emphasized that by practicing basketball, this contributes to the development and education 
of the initiative, militancy and willingness to defeat. 

The basketball contribution to thinking development, a “practical thinking”, with many aspects of 
spontaneously creativity should be noted. The game activity gets the young person used to analyze the situations, 
compare them to one’s previous experience and of others and to draw practical conclusions, with utmost speed. 

The conclusions do not remain in a reflective state, but are turned into actions. So, “operational thinking”, the 
thinking processes which, besides speed, are characterized by linking the analyzed situations that lead and 
develop the ability to anticipate the actions and events, the distributive attention, but also the concentrated one. 
Noteworthy is the continuation of the thinking processes with concrete, immediate actions, under conditions of 
strong physical and emotional tension. 

Materials and methods  

Considering basketball as an applied scientific sports discipline basically regardsall specialists in the field and 
especially the physical education teachers and coaches who, through their training and investigations made within 
the practical activity offers the latest theoretical, practical and methodical news in this area, joining other 
specialists in sports science. 

Here are the arguments for which we have proposed, from the characteristics of the main target basis, to realize 
a working methodology specific, with means of playing basketball, to be addressed to one diverse group, but eager 
to learn the game, aiming primarily to develop the personality traits socially inclusive by using basketball.The 
basketball game should be considered as consisting of a series of actions taken by players in the various phases of 
attack or defense, applied in the fight with opponents within the rules of the game. In the game, the techniques we 
encounter are as a concatenation of means and the chaining opportunity and their use are ruled by reason in ever-
changing conditions of the fight with opponents and collaboration with partners. 

It is important to note that the game consists of chains of processes resulting from actions of the game and not 
from isolated processes. These few findings have led us to the idea that learning and training should be built based 
on the game’s model. In the learning content of the basketball game, an important role is played by the means and 
methodical guidelines of the game’s model, as follows: 

o the game consists of actions involving the simultaneous presence of all factors and showing as one in the 
other’s workout regime in a variable proportion;  

o the interdependence of the training factors should occur in the game preparation (not only in the game) as 
analogous conditions to the competitive game even since the learning stage; 

o the athlete must learn and perfect the game actions and not isolated technical procedures; 
o the simple and complex actions in the game may be used in the exercises used in learning and perfecting 

technique and tactics, being the “model”, components of the competitive game. 
These chains of techniques must represent the exercise content. 
In building the Work methodology specificto people at risk of social exclusion through means specific to the 

game of basketball, we went through several stages. 

I. Establishing the main target group of the project 

The main target group in the first phase of the project consisted of 130 subjects, young people between 16 and 
28 years in Bucharest and Ilfov County, who were eligible for the project.  

This group has undergone several tests and controls to assess motor ability and appreciate the awareness level 
of football and basketball. For establishing the two samples for basketball and football an important role was 
played by the young people option for one of the two games. For the basketball specific evaluation, we used a 
number of controls divided into two sets, the first for beginners, and the second for those who had advanced 
specific basketball game skills. 
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A. For beginners 

1. Standing shoot(Fig. 1) 
Purpose: assessing the standing shoot with one hand overhead and the precision of throwing at the basket 
Resources:  
- 5 basket balls 
- timer 
Methodology: the player is on the right side of the basketball court at a distance of 1.5m, at an angle of 450.He 

throws 5 times to the basket with the balls next to him. The trial is conducted against time. 

Note: The timer starts when the players take the first basketball and stops when the last ball leaves the player’s 
hand. For every basket scored during the recorded time, 0.5 sec are deducted. 

Fig.1. Standing shoot 

2. Dribbling between cones (Fig.2) 
Purpose: assessing the dribbling execution technique with the skillful hand  
Resources:  
- basket ball 
- 4 cones 
- timer 
Methodology: the player who is on the extended free throw line, dribbles with the skillful hand, passing 

through 4 poles until the free throw line on the opponent’s court. The trial is conducted against time. 
Note: the poles are placed at a distance of 4 m and 2.1 m from the extended free throw line. The timer starts 

when the player dribbles and stops when passing the free throw line in the opponent’s court. 
 

Fig.2. Dribbling between cones 
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3. Standing passes in two, with two hands at chest level (Fig.3) 
Purpose: assessing the execution technique of two-hand standing pass  
Resources:  
- basket ball 
Methodology: players, placed at a 4m distance, execute standing passes with two hands at chest level for 30 

seconds. 
Note: grades from 1 to 10 are awarded for the execution technique. 

Fig. 3. Passes in two  

4. Technical defense complex. Defense test against time, travel with added steps on the indicated route (Fig.4) 
Purpose: assessing the execution technique of travelling with added steps 
Resources:  
- timer 
Methodology: travelling with added steps left side forward, right side backward, on the indicated route. The 

trial is conducted against time. 
Note: the route is timed through. 

 

Fig. 4. Technical defense complex 

B. For advanced 

1. Jump shots – 5 positions (Fig.5)  
Purpose: assessing the execution technique of jump shots 
Resources:  
- 5 basket balls 
Methodology: jump shots from a semi-distance with offered ball 
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Note: the successful jump shots out of 20 done are counted (from a semi distance - 2 points), out of 5 positions 
x 1 shot x 4 series. 

Fig.5. Jump shots – 5 positions 

2.Technical structure with ongoing throughout the court (Fig.6) 
Purpose: assessing the right and left hand dribbling and dribbling shooting techniques 
Resources:  
- basket ball 
- 3 poles 
- timer 
Methodology: the player in the court at 1m bottom line dribbles with the right hand, bypasses the first pole, 

continues dribbling with the left hand, bypasses the second pole, continues dribbling with the right hand, bypasses 
the third pole, continues dribbling with the right hand and shoots from dribbling. The trial is conducted against 
time. 

Note: the poles are arranged according to the present diagram. The timer starts when the player dribbles and 
stops when rushing to shoot from dribbling. 

Fig.6. Technical structure 

3. 5 consecutive standing passes with two hands at chest level (Fig.7) 
Purpose: assessing the execution technique of standing pass with two hands at chest level and the passing 

precision 
Resources: 
- 5 basket balls 
-  timer 
Methodology: player 1 will pass the front players. The trial is conducted against time. 
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Note: timer starts when one player takes the first ball down and stops when the last ball leaves his hand. For 
each wrong step, 0.5 seconds will be added to the time. 

Fig.7. 5 consecutive passes 

4.Technical defense complex. Defense test against time, travelling with added steps on the indicated route 
(Fig.8) 

Purpose: assessing the execution technique of travelling with added steps 
Resources:  
- timer 
Methodology: travelling with added steps on the indicated route. It starts with added steps to the right. The trial 

is conducted against time. 
Notes: the route is timed through. 
 

Fig. 8. Technical defense complex 

II. In the process that involves learning how to play basketball, there are aimed specific objectives related to 
the acquisition, consolidation or improvement of knowledge, motor skills and abilities, as well as the development 
of motor qualities, which can only be achieved by using certain teaching methods specific to the game of 
basketball. 

Therefore, we will use in training: 
 Methods specific to the technical training in basketball: 
- global method (entirely learn the moves); 
- analytical method (the complex rule move is divided as a sequence of the methodical exercise that 

progresses towards the overall movement); 
- intensive training method (it involves a continuous process, recommended at the beginning of the training 

due to the high number of repetitions); 
- extensive training method (it offers the possibility of training on a longer period of time); 
- practice method (the mental training is the center of this training style, having as means the: observation, 

video, film, verbal information, description, explanation). 
 Methodical means through which the tactical training in basketball is done: 
- verbal methods (communication, explanation, lecture); 
- intuitive means (indirect - picture, video, direct - demonstrative exercises, sketches/drawings on the board); 
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- practical means (practicing in standard conditions, modeling method, game-based learning). 
  Game-based learning method 
III. In the next phase, we conducted a systematic technique and tactics of the basketball game for the two 

groups to be applied by the expert group during the project implementation. 

Table 1. Systematization of learning, strengthening and improving the technique and tactics of the basketball game 
for the training groups 

Technical and tactical components of the basketball game Beginner Group Advanced Group 
Technical elements 

Technique of the game 
without the basket ball 

Ready stance L C – P 
Travels L C – P 
V-Cut  L 
Pirouette  L 
Jumps L C 
Footwork and arm work L C – P 

Technique of the game 
withthe basket ball 

Catching, keeping and passing the ball L C – P 
Jump stop L C 
Pivoting  C 
Dribble L C – P 
Shooting 
from standing  L C – P 
while dribbling L C – P 
while running - L – C 
while jumping - L – C 

Tactical actions 

Individual tactical 
attack actions 

Demarcation L C – P 
Penetration L C 
Penetrate - L 
Recovering the ball in attack - L – C 

Individual tactical 
defense actions 

Close L C 
Recovering the ball in defense - L 

Tactical combinations and attack systems 
Collective tactical 
attack combinations “Give and go” L C 

Attack systems 

 

FAST BREAK - L – C 
Semicircle attack L C 
Attack with center player (2-1-2) - L – C 

Defense system Man-to-man defense L C 

Legend: learning – L; consolidation – C; perfecting – P 

IV. For the next stage of development of the methodology, we proposed the methodology of learning 
techniques and tactics of the basketball game for two groups of young people. 

For learning techniques and tactics of the basketball game, the priorities of following methods should be 
considered: 

- establish training for each level (beginners, advanced) to fund the technical and tactical training; 
- take into account the subject’s inclinations and personal choices to some technical executions, thus favoring 

full advantage of their availability for obtaining technical virtuosity; 
- individualize instruction; 
- establish the action systems required for each technique or tactical action; 
- independently practice the techniques and tactical actions, doubled by executions under similar game 

conditions; 
- regularly assess training with the help of trials and controls. 
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These methodical recommendations are accompanied by means of training for each technical process and 
tactical action.The methodology also includes basic details of the basketball game rules. 

Results 

The results of the controls were tabulated and statistically processed. 

Table 2. Primary group – Beginner’s trials 

DESCRIPTIVE STATISTIC 

TRIALS – BASKETBALL 

BEGINNER LEVEL 

Standing shooting 
 

Dribbling 
between 
cones 

Passes in 
two 

Technical 
defense 
complex 

Initial 
time 

No. of 
baskets 
marked 

Final time Time Grade Time 

Mean 9.263154 2.123077 8.222154 6.049538 7.2 17.30092 
Standard Error 0.207582 0.121123 0.220912 0.146389 0.133035 0.220793 

Median 8.995 2 7.48 5.47 7 16.87 
Mode 9.5 1 6.4 4.5 6 17.4 

Standard Deviation 2.366802 1.38102 2.518786 1.669089 1.516831 2.517422 
Sample Variance 5.601754 1.907215 6.344282 2.785859 2.300775 6.337413 

Kurtosis 0.307083 -0.57811 -0.03508 -0.3476 -0.76946 -0.4766 
Skewness 0.723753 0.564692 0.684231 0.648218 0.141855 0.398807 

Range 11.7 5 11.46 7.43 6 11.61 
Minimum 4.8 0 3.76 3.01 4 12.3 

Maximum 16.5 5 15.22 10.44 10 23.91 
Sum 1204.21 276 1068.88 786.44 936 2249.12 

Count 130 130 130 130 130 130 

Confidence Level (95.0%) 0.410707 0.239646 0.43708 0.289634 0.263213 0.436843 

Coefficient of Variation 0.255507 0.65048 0.306341 0.275904 0.210671 0.145508 

Table 3. Primary group – Advanced trials 

DESCRIPTIVE STATISTIC 

TRIALS – BASKETBALL 

ADVANCED LEVEL 

Jump 
shots 

Technical 
structure 

Consecutive passes 
Technical 
defense 
complex 

No. of 
baskets 
marked 

Time 
 

Initial 
time 

No. of 
wrong 
passes 

Final time Time 

Mean 6.333333 7.614545 5.983939 0.121212 6.043939 23.45258 
Standard Error 0.285086 0.170041 0.100378 0.040482 0.101956 0.368376 

Median 6 7.5 5.9 0 5.9 23.855 
Mode 8 8.84 5.9 0 5.9 24.7 

Standard Deviation 2.316053 1.381421 0.815471 0.328875 0.828294 2.992697 
Sample Variance 5.364103 1.908324 0.664993 0.108159 0.68607 8.956235 

Kurtosis -0.138 -0.70913 -0.31705 3.756061 -0.39716 0.787622 
Skewness -0.18276 0.258978 0.039346 2.375525 -0.08911 -0.03359 

Range 11 5.71 3.71 1 3.71 16.03 
Minimum 1 5.13 4.07 0 4.07 17.2 
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Maximum 12 10.84 7.78 1 7.78 33.23 

Sum 418 502.56 394.94 8 398.9 1547.87 

Count 66 66 66 66 66 66 

Confidence Level (95.0%) 0.569357 0.339596 0.200468 0.080847 0.20362 0.735697 
Coefficient of Variation 0.365693 0.181419 0.136277 2.713216 0.137045 0.127606 

 
After the statistical analysis, which has demonstrated that we have a diverse group or individual homogeneous 

samples but at a low level, we divided the subjects into two groups, one of 34 young beginners and one of 30 
young advanced beginners. The other young people were caught in the project in the football groups. 

Discussions and conclusions  

The basketball activity is an objective reality and hence a particular field of knowledge. Studying this 
particular field of knowledge mainly comes to the basketball game, as an applied scientific sports discipline sport. 
In the context of social exclusion, the project we sought to synthesize the methodology for integrating the 
basketball, the newest knowledge in the field into a coherent material to provide the secondary target group a 
working document to be used during the project implementation and its sustainability period. Regarding the 
development of personality traits favorable to social integration through basketball, we believe that through: 

 integration into the team and overcoming inhibition in the implementation of techniques and individual 
tactical actions, 

 fulfillment of individual tasks in the game, 
 collaboration with one or more partners, given the collective nature of the game, 
 permanent encouraging of the team in action, 
 performance of rotating tasks that involve team leadership – team captain, referee, observer, spectator, 

holder, substitute,self-refereeing, 
 exercise practice under a progressive increase in volume, intensity and complexity of effort, 
 manifestation of desire for affirmation in an organized group, 
 acquiring the assessment and self-assessment abilities, 
basketball can achieve the project objectives of increasing social inclusion and combating social exclusion for 

young people in risk categories arising from disabilities or the economic status.  
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Abstract. This article is about the benefits that children receive from playing chess. Chess is a sport that helps kids improve 
their memory, logical thinking, and concentration. It also provides them with the ability to anticipate upcoming moves, the 
ability to make good decisions under time pressure and, arguably the most important skill, to select the best choice from a 
large number of options. Chess can also help raise intelligence quotient scores, leading to smarter kids. Chess can be 
considered a teaching tool, helping students concentrate for a long period of time (a chess game can last a couple of hours). 
Chess also teaches them how to win and lose gracefully, how to think logically and efficiently, and how to make tough and 
abstract decisions.We can say with full confidence that chess enhances creativity, problem solving, intellectual maturity, self-
esteem, and a lot of other abilities that help kids and people, in general,to be successful in life. 

Keywords: chess, memory, concentration, accurate decisions. 

Introduction 

Since ancient times, education has been a priority for societies because it is a key factor in the evolution of 
human beings. We live in a world in which young people have a different system of values from the ones which 
are socially accepted, being influenced especially by the media and other groups. We must also take into account 
youngsters who come from disadvantaged social environments, as they often do not have the opportunity to 
participate in extracurricular activities in order to develop their cognitive capacity. 

On November 30, 2011, Silvio Danailov submitted a project named “Chess in school” to the European 
Parliament. This project was then implemented by the European Chess Union and Kasparov Chess Foundation, 
and the Written Declaration was signed by the European Parliament. As of 2012, pupils in countries like Poland, 
France, Germany, Hungary and Bulgaria have the opportunity to take one chess class every week. 

In Romania, the Minister of Education approved changes to the school curriculum for an optional class, 
“Education through chess”, on March 31, 2014. This program was adopted at the elementary education level and 
started in schools in 2014.   

Now comes the question: what does chess have to do with education and vice versa? At first, we cannot say for 
sure that there is a connection between these two, but after studying the research conducted over the past few 
years, we will reach the conclusion that chess can be a good teaching tool. This research has shown that chess has 
a significant impact in improving math skills, memory, concentration, and reading skills.  

Literature review 

We have always thought that chess helped kids become better at math because of the fact that chess is a game 
of problem solving, evaluation, critical thinking, intuition and planning. Our thoughts were confirmed by the 
studies that have shown that students who play chess have increased problem solving skills over peers who do not 
play chess. For example, between 1973 and 1974, in Zaire, a study conducted by Dr. Albert Frank on 92 students 
aged 16-18, proved that practicing chess improved spatial, numerical and administrative-directional abilities. 
Pupils had 5 math classes instead of 7, and 2 chess classes per week, and none of them had ever heard of or 
studied chess before starting the program (Frank, 1974).  

The Learning to Think Project is an experiment conducted in Venezuela and it proves that the intelligence 
quotient can be increased after less than one year of studying chess. Both males and females showed a significant 
gain after a minimum of 4.5 months and the conclusion was that studying chess in a systematic way could increase 
the intelligence quotient of children at all socio-economic levels. After this experiment, chess became part of the 
curricula at thousands of schools in nearly 30 countries around the world (Linder, 1990). 

Even if it seems hard to believe, it was concluded that chess also increases reading skills. Dr. Marguiles 
evaluated the reading performances of 53 elementary pupils who participated in chess classes and compared the 
results to 1118 nonparticipants (Marguiles, 1991). 

Playing Chess: A Study of Problem-Solving Skills in Students with Average and Above Average Intelligence 
was an experiment conducted during the 1991-1992 school term. It wanted to determine if learned general problem 
solving skills in one domain could be applied in other domains. The training task involved learning to play chess 
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and data indicated that inter-domain transfer can be achieved if teaching for transfer is an instructional goal 
(Rifner, 1992). 

Utilizing Chess to Promote Self-Esteem in Perceptually Impaired Students, an experiment conducted by 
William Levy, proved that chess promoted self-esteem. After a year of exposure to chess, many students’ self-
images improved dramatically (Levy, 1987). 

One of the most important aspects that chess develops is memory. Chess players have to memorize a lot of 
openings and algorithms to win games. Between 1987-1988, all students in a sixth grade self-contained classroom 
in rural Pennsylvania had to participate in chess lessons and play games. After the experiment, the pupils 
significantly improved in both memory and verbal reasoning (Ferguson, 1988). 

Being a chess coach, we have always wondered if chess had other benefits instead of the ones presented 
through studies like the ones mentioned above. This question came one day when we were talking to the mother of 
one of our students who said: “I was with my child at football training and his coach told me that he was playing 
chess on the football court. I did not understand at the beginning, so he explained how my son anticipates all his 
teammates’ moves”. In that moment, we asked ourselves: “Could it be true that the children who practiced chess 
could also be very good athletes? If they had the necessary qualities to be good athletes, was it possible that their 
intellectual skills could be enough to obtain even better results than the athletes who did not study chess at all?” 
We decided to talk to different coaches who worked with kids that also studied chess and all of them thought that 
chess players had a different way of thinking on the field, something that they did not see in other players who did 
not practice chess. 

After some research, we found out that a lot of known athletes were practicing chess in their free time or before 
every match they had. These athletes support the idea that the aptitudes gained by playing chess can be used as a 
way to improve performance in other sports. For example, Josh Waitzkin, a national chess champion for 8 years 
and two timesa World martial arts champion, thinks that chess has powerful connections with other sports and 
truly believes that the skills acquired by playing chess have helped him obtain his remarkable results in martial 
arts. Other athletes who thought that their experience in chess helped them in their sports career include Simen 
Agdestein, Magnus Carlsen and Boris Becker. Simen Agdestein is a chess international master and the first coach 
of the current world chess champion, Magnus Carlsen, who also was part of the Norwegian national football team. 
Boris Becker is one of the greatest tennis players of all time and he has affirmed that chess influenced his way of 
playing tennis. 

Alongside these athletes, there are also well known coaches who advocate for the benefits of chess on the 
sports they are teaching. For example, Sir Alex Ferguson, one of the top managers in football, says in his 
autobiography and in one of his interviews: “Concentration has always been an important message for me. It’s 
always the last thing I talk about to the players before they leave the dressing room. Football is more and more like 
a game of chess, and in chess, if you lose concentration for a second, you’re dead”. “What makes the difference in 
the last third? It’s your decision-making. We were on to players about it all the time. If I were starting again, I 
would force every player to learn chess to give them the ability to concentrate. When you first learn chess you can 
be three or four hours finishing a game. But when you’ve mastered it and start playing 30-second chess, that’s the 
ultimate. Quick decisions under pressure. What football is all about”. (Ferguson, 2013) 

Nowadays, the athlete is no longer simply a human being who follows his coach’s indications, but a performer 
who has an overview of an activity and a way that he can evolve and further improve. Practicing chess can 
facilitate this development, helping athletes explore as many resources as they can to permanently find new ways 
to develop themselves. 

There have been numerous occasions in which athletes have delivered sub-par performances, only because 
some aspects were neglected during their training sessions. Many times, athletes fail in obtaining their desired 
results for reasons like losing their concentration and attention at the end of the game, an undeveloped capacity of 
anticipation, or not making the best decisions while under pressure. Chess targets and develops these particular 
aspects, and that is why we think that it can be a teaching tool which can lead to better performances. 

We believe that chess can have an important impact at the top level of many sports, because it develops the 
very important skill of decision-making, a skill which is imperative for excelling at the highest level of 
competition. 
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Conclusions 

After all the studies and research done in the past few years, it has been demonstrated that chess develops 
intellectual capacities that are very useful in everyday life. While practicing chess, aptitudes like logical thinking, 
concentration, creativity, and critical thinking are improved. 

Lately, the benefits of chess have started to be widely recognized and this has led to introducing chess classes 
in schools, as an educational tool. 

Besides having an educational value, chess could also be used as a way to improve performance in sports if we 
can find a way to transfer the competencies gained by practicing chess to other types of physical competition. 
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Abstract. The aim of this study was to analyze the heart rate of handball players from CSM Bucharest using the Polar 
Team System. A sensor applied to a soft strap fixed close to the heart recorded ECG signals without a watch. All data stored in 
the belt were transferred to an iPad and processed with the help of Polar Teamapplication, during the trainingsessions. Based 
on the data obtained from all players involved in this research, the Polar Team application displayed the heart rate trace 
(beats/min) and estimated energy consumption (kcal) for each player, using their individual data (age, height, body mass). The 
heart rate values (average and maximum) and energy consumption differed from one training to another and from one player 
to another, in accordance with the intensity and volume of the planned effort. Heart rate and energy consumption values also 
showed the accommodation of the human body with the effort parameters.  

Keywords:handball, training, heart rate. 

Introduction  

Like any other activity, the field of top-levelsportsknows a widespread development. The number of national 
and international competitions is continuously growing, performances achieved by elite athletes are increasingly 
higher and more difficult to reach, the requirements worldwide, whatever the branch of sport we are talking about, 
have raised the bar very high.  

More and more athletes, coaches, physicians or any other kind of staff involved in sport performance allocate 
time and energy to find the best approaches to workouts, both designing and monitoring them.  

The main purpose of high performance training is to maximize performances, with a focus on the constant 
battle of athletes with their own limits, and this involves impressive physical and mental efforts.  

Performances reached depend largely on the quality of training. Fatigue, overtraining or injuries are to be 
avoided, and that is why a particular importance should be given to training load as frequency, duration, intensity, 
pause duration. 

As mentioned above, there are many important reasons forwhich monitoring the training load has become a 
modern scientific approach, to which we can add the understanding of athletes’ responses, explanation of the 
changes in their performance.  

When monitoring the training load, we can speak about internal and external training load. While external load 
is important in understanding the work completion and the capabilities and capacities of an athlete, internal load or 
the imposed relative physiological and psychological stress is also critical in determining the training load and 
subsequent adaptation (Halson, 2014). 

From the methods monitoring the internal load, the present research is focused on heart rate monitoring, as this 
method is one of the most common means in the evaluation of athletes.  

When used in the proper way, the heart rate monitors can be a valuable help while training or playing games. 
Still, if used rightly, they present certain limitations and should not be relied on too highly. Heart rate monitor are 
useful, but hardly essential (Fitzgerald, 2014). 

The aim of this research was to show the dynamics of effort during workouts from a period included in the 
competitive phase of a women handball team from Romania, using the Polar Team System. 

Materials and methods  

The research was conducted between 8.03.-4.04.2016, days to be confused with the period in which women 
senior national teams are gathered for preparation.  

The subjects of the present research are a group of women handball players from the senior handball team 
CSM Bucharest, that were not involved in national team’s activities from different reasons. 7 players were HR 
monitored. Of these, 2 were goalkeepers with different training exercises than the rest, so only 5 players were 
included in the present research.  

Heart rate (HR) monitoring was possible through the use of Polar Team System.A sensor applied to a soft strap 
fixed close to the heart recorded ECG signals without a watch. All data stored in the belt were transferred to an 
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iPad and processed with the help of Polar Teamapplication, during workouts. Based on the data obtained from all 
players involved in this research, the Polar Team application displayed the heart rate trace (beats/min) and 
estimated energy consumption (kcal) for each player, using their individual data (age, height, weight).  

Percentage of maximum heart rate (HR) was used in our research. Different algorithms were developed to 
calculate a HR max estimate, but the simplest, in our opinion, is Astrand’sformula dating from 1954 (Cordun, 
2011, p. 47): HRmax = 220 – subject’s age.  

The Polar system is set to 5 HR zones (Best Heart Rate Monitor Reviews, 2016) correlated to HR max:  
 Zone 1, very light, 50-59% of HR max: Basic Endurance – helps to speed up recovery after heavy exercises 

and improve overall health and metabolism; 
 Zone 2, light, 60-69% of HR max: Targets fat burning – increases metabolism and basic endurance; 

strengthens body for higher intensity; 
 Zone 3, moderate, 70-79% of HR max: Aerobic Fitness – enhances aerobic power; improves blood 

circulation; 
 Zone 4, hard, 80-89% of HR max: Lactate threshold – increases anaerobic tolerance; improves high speed 

endurance; 
 Zone 5, maximum, 90-100% of HR max: Maximum performance capacity – tones the neuromuscular 

system; increases maximum sprint race speed. 
The data were collected from the pictures provided by Polar Team System and tabulated in order to analyze 

and compare values. Data processing was possible using basic statistical characteristics. 

Results 

 

Fig.1. An example of the use of Polar system during a handball workout – Data for oneof the players 

Figure 1 shows the dynamic of HR during a 51min workout, in which the main goal was to develop endurance, 
in relation to speed and power. To achieve the target, a short warm-up was planned, and then 4 sets of high 
intensity work were programmed:  

- Set 1: 5 minutes: 5sec run 95% Vift/15sec break, where Vift= final speed reached at the 30 - 15 IFT test; 
- Set 2: 8 minutes: 30sec run 90% Vift/30sec break; 
- Set 3: 5 sets/10reps throwing the 5kg medicine ball to the ground; 
- Set 4: 8 minutes: 30sec run 90% Vift/30sec break. 
According to Figure 1, when warming up, the player stayed in the first two zones, just occasionally touched the 

moderate zone. For the first set of speed endurance work, HR was between 156-173bpm, meaning that the player 
started in the moderate zone, and then kept the HR at the beginning at the hard zone. Even if the number of runs 
was 15, the break gave the player the possibility to recover, so the HR did not raise very much. But for the other 
two identical sets of running, also Figure 1 shows that the players HR was most of the time in the red zone 
(maximum zone). The intensity of the work was lower than in the first set (90% of Vift), but the running time was 
much longer, and even if the break time was equal to the running time, the recovery, and so the HR, registered an 
increase from one set to another.  
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The player included in the figure above had a HR average of 147bpm, meaning 75% of HR max. The 
maximum HR reached during the presented training was 96%, and the number of kcal burned was 487. This 
player’s HR was 12% (6min15sec) in zone 1, 24% (12min32sec) in zone 2, 16% (8min31sec) in zone 3, 25% 
(13min01sec) in zone 4, and 20% (10min23sec) in zone 5.  

For the same training, the values registered for the remaining players are presented in Table 1.  

Table 1. Polar system data received for each player during the same training 

Players Player 2 Player 3 Player 4 Player 5 

HR average 72% 
139bpm 

72% 
137bpm 

77% 
142bpm 

69% 
129bpm 

HR max 100% 
197bpm 

99% 
190bpm 

97% 
178bpm 

94% 
175bpm 

Kcal 492 387 427 347 
Zone 1 24% 

(12min13sec) 
22% 
(11min32sec) 

18% 
(9min27sec) 

27% 
(14min04sec) 

Zone 2 13% 
(06min37sec) 

11% 
(5min52sec) 

19% 
(9min46sec) 

17% 
(08min47sec) 

Zone 3 23% 
(11min44sec) 

16% 
(8min16sec) 

12% 
(6min19sec) 

18% 
(9min29sec) 

Zone 4 30% 
(15min30sec) 

22% 
(11min34sec) 

21% 
(10min38sec) 

18% 
(9min23sec) 

Zone 5 6% 
(02min56sec) 

17% 
(9min01sec) 

30% 
(15min23sec) 

12% 
(6min36sec) 

Asseen above (Table 1), for the same amount of work, the response from players differs a lot. Player 4 stayed 
most of the time in the red zone (15min23sec), with a HR between 166 and 184bpm, while Player 1 had the lowest 
number of minutesin the red zone (2min56sec), meaning the HR values between 177 and 195bpm. The same 
player reached the maximum HR at one point of the training. The highest average was registered also for Player 4, 
with 142bpm, while the lowest one was in the right of Player 5, with only 129bpm.  

The analyzed training was repeated a week later. The registered differencesbetween training sessions will be 
presented in the following lines.  

According to Figure2, for the same amount of effort, mean and maximum HR differs from the first week to the 
second, the recorded values being lower when the training was repeated. Mean HR showed a decrease by 3%, 
while maximum HR decreased by 2%. 51 recorded minutes for both trainingsessions have been filled with 
prolonged effort composed of alternating moderate, submaximal and maximal intensities, with active or passive 
breaks. The decrease of recorded values for HR is a consequence of the adaptation of the human body to this kind 
of efforts, when, in response to repeated exercises, adaptive changes have occurred.  

 
Fig.2. Comparison of HR max and HR average betweentraining 1 andtraining 2 
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Figure 3 provides information regarding the energy consumption in the two trainingsessions conducted one 
week away of each other. According to the figure below, the mean number of calories burned was 428 for the first 
training, and 389.4 kcal for the second training. The difference between the two trainingsessions was 38.6 kcal.  

 
Fig.3. Comparison of kcal between training 1 and training 2 

Discussions and conclusions 

In the present research, heart rate of women handball players was monitored during a 51min workout, in which 
the main goal was to develop endurance in relation to speed and power. HR monitoring was possible through the 
use of Polar Team System.For the same amount of work, the response from players differed a lot in terms of HR 
max, HR averageand kcal. Also, when repeating the same training one week later, HR values registered decreased 
in all 3 followed parameters. 

We can conclude that consequences of the adaptation of the human body to prolonged efforts appear as a 
response to repeated exercises. Adaptive changes have occurred, in our case regarding the heart rate.  

When used in the proper way, the heart rate monitors can be a valuable help while training or playing games. 
Still, if used rightly, they present certain limitations and should not be relied on too highly. 

References  

Best Heart Rate Monitor Reviews(2016). http://www.top10heartratemonitors.com/heart-rate-zones-why-do-you-care/ 
Cojocaru, V., Tudor, V., Vărzaru, C. G., Mujea, A. M., &Vasile, A. (2015). Somatic characteristics of thewingfemale player 

fromthe Romanian Handball League. International Proceedings Division(pp. 287-292). Bologna: 
MedimondMonduzziEditore. 

Cordun, M. (2011).Bioenergetică și ergometrie. București:CD Press. 
Fitzgerald, M. (2014). Running 101: Training with a heart rate monitor. 

http://running.competitor.com/2014/02/training/running-101-running-with-a-heart-rate-monitor_22482 
Halson, S. L. (2014). Monitoring training load to understand fatigue in athletes.Sports Med., 44(Suppl. 2), 139-147. 
Igorov-Bosi, M., Hantău, C., &Caracaș, V. (2014). Fundamentele științifice ale jocurilor sportive. Handbal. București: Bren 

SRL. 
Tudor, V. (2005). Măsurare și evaluare în cultură fizică și sport. Buzău:Alpha MDN. 
Tudor, V., Mujea, A-M., & Vărzaru C. (2014). Evaluare motrică și somato-funcțională. București:Discobolul. 

 
 
 
 
 
 
 
 
 
 
 

360 380 400 420 440

Training 1

Training 2



129                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

 
A COMPARATIVE STUDY ON THE IMPROVEMENT OF COORDINATION 

CAPACITY IN PARTIALLY-SIGHTED CHILDREN VERSUS CHILDREN WITH 
VISUAL BLINDNESS 

Oana-Cristiana IONESCU1*, Mariana CORDUN1 
1National University of Physical Education and Sports, 140 Constantin Noica Street, Bucharest, Romania 

* Corresponding author: oana_cristiana2000@yahoo.com 

Abstract. According to the reports of World Health Organization (2006), at a global level, in 2002, 161 million people 
were diagnosed with visual impairments caused by eye diseases. Of them, 124 million people were suffering from amblyopia, 
and the remaining 37 million, from visual blindness. The study purpose is to detect possible differences in the coordination 
capacity of partially-sighted children versus children with visual blindness. We also aim to identify, using test-based 
measurements, the subjects’ response to the application of a programme for the education-rehabilitation of coordination 
through rhythmic gymnastics exercises. The research methods used are represented by: bibliographical study, observation, 
case study and graphical method. The assessment of coordination capacity was achieved through: Romberg test, eye-hand 
coordination test and spatial-temporal orientation test. Results highlight that the coordination capacity level has improved in 
all subjects, regardless of their degree of visual impairment. Thus, in the Romberg test, it has been recorded progress in 60% 
of children with visual blindness and 20% of those with amblyopia. In both the eye-hand coordination test and the spatial-
temporal orientation test, progress has been recorded in 80% of subjects with amblyopia and 60% of those with visual 
blindness.Conclusions prove that the means of rhythmic gymnastics can influence the subjects’ coordination capacity. 
Therefore, rhythmic gymnastics can be successfully applied for the education of coordination capacity in visually impaired 
children. Improved coordination capacity entails an increased quality of life in persons with special educational needs, which 
represents a desideratum of national and international social policies. 

Keywords: amblyopia, visual blindness, coordination capacity, rhythmic gymnastics. 

Introduction 

Health is defined by the World Health Organization (WHO, 2006) as “a state of complete physical, social and 
mental well-being, and not merely the absence of disease or infirmity”.Visual impairment refers to the presence of 
any deficit or deviation from normality in the structure or function of visual analyzer, which is present after the 
correction of vision by wearing glasses, and the value of visual acuity is 20/70. 

Visual impairments are divided into two categories: 
a) amblyopia – etymologically, the word comes from Greek, where it means poor vision and represents a 

decrease in visual acuity which allows the individual to cope independently with the environment; 
b) visual blindness (cecity) – etymologically, the word cecity comes from Latin, where it means blindness and 

represents the partial or total loss of visual acuity, an issue which requires the presence of a third person (human, 
animal) for carrying out everyday activities. 

According to the reports of World Health Organization (2007, p. 2), in 2002, there were globally 161 million 
people diagnosed with visual impairments caused by eye diseases. Of them, 124 million people were suffering 
from amblyopia, and the remaining 37 million, from visual blindness.  Up today, to prevent blindness, major 
efforts have been made for treating ocular diseases, which led to the healing of over 100 million children. The total 
number of countries involved in this therapeutic approach is about 30. (WHO, 2009) Also, to prevent visual 
blindness, regular ophthalmological examination is required, so that, if some eye disorder is detected, to establish a 
differential diagnosis and also a complex treatment as early as possible, according to the needs of the patient. 

The study purposeis to detect possible differences in the coordination capacity of partially-sighted children 
versus children with visual blindness. We also aim to identify, using a number of test-based measurements, the 
subjects’ response to the application of a programme for educating-rehabilitating coordination through exercises 
specific to rhythmic gymnastics.  

The objective of the studyis to improve coordination capacity in children with amblyopia and visual blindness. 
Tasks: 
 making up the group of subjects; 
 selecting and adjusting the tests for the assessment of coordination capacity level in children with 

amblyopia and visual blindness; 
 selecting the hand apparatus included in the development of the research; 
 designing the therapy programme applied to the subjects and performed with the selected hand apparatus; 
 collecting, processing and interpreting the data in order to highlight the results and draw the conclusions. 
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Materials and methods 

The research methods used in conducting the study are the following: 
 Bibliographical study method, aimed at examining some materials existing up today in the fields of 

physical education and sports, and special psycho-pedagogy as well. 
 Observation method, focused on establishing the existing motor differences between children with 

amblyopia and those with visual blindness. 
 Case study method, used to emphasize the response of visually impaired children following the application 

of exercises with hand apparatus specific to rhythmic gymnastics. The research group is made up of 5 
children with amblyopia (subjects 1-5) and 5 children with visual blindness (subjects 6-10); the diagnoses 
of subjects are shown in Tables 1 and 2. 

 Graphical method, which involves charts for assessing the level of coordination capacity in visually 
impaired children. Thus, we can emphasize the possible differences between children with amblyopia and 
those with visual blindness. 

Table 1. Diagnoses of subjects with amblyopia 

Subjects Age (years) Diagnosis 
Subject 1 9 years Hypermetropic astigmatism. 
Subject 2 9 years BE - Congenital horizontal nystagmus; 

Convergent strabismus; 
Forte hyperopia with forte functional amblyopia. 

Subject 3 9 years Forte myopia; 
RE - Cataract; 
Hyperkinetic syndrome, behavioral disorders; 
Expressive language disorders; 
Marshall syndrome. 

Subject 4 10 years RE - Evisceration, prosthesis, NLP; 
LE – Normal; 
Moderate delay in mental development; 
Mixed severe delay in the development of 
expressive and receptive language. 

Subject 5 9 years BE - Papillary hypoplasia; 
Convergent strabismus; 
Gyratory horizontal nystagmus. 

Table 2. Diagnoses of subjects with visual blindness 

Subjects Age (years) Diagnosis 
Subject 6 9 years BE - Proliferative retinopathy; 

BE - Surgical aphakia; 
RE - Vitrectomy; 
LE - Corneal transplant, vitrectomy. 

Subject 7 10 years Leber congenital amaurosis 
Subject 8 10 years NLP, total retinal detachment; 

LE - Uveitis sequelae, surgical aphakia; 
Mental retardation. 

Subject 9 9 years Congenital nystagmus, optic nerve hypoplasia; 
Neuro-psychomotor retardation; 
Autistic spectrum disorders; 
Post hypoxic brain injuries. 

Subject 10 9 years LE - NLP; 
BA - Optic nerve atrophy. 

Legend: LE – left eye; RE – right eye; BE – both eyes; NLP – no light perception. 
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Research subjects and location 

The subjects were selected among the 3rd grade pupils from Special Middle School for Visually Impaired of 
Bucharest.The group of subjects was made up based on some criteria, as follows: 

- Inclusion criteria: 
 diagnosis: amblyopia and visual blindness; 
 age: 9-11 years (3rd grade); 
 good physical condition; 
 ability to understand the instructions. 
- Exclusion criteria: 
 age: under 9 years; 
 age: over 11 years; 
 poor physical condition; 
 inability to understand the instructions; 
 participation in studies on similar topics. 
To conduct the study, we had in view the research ethics rules. The subjects were included in the study based 

on the written consent of the school leadership and parents. 

Assessment tests 

The level of coordination capacity was assessed using the following tests: Romberg test, eye-hand coordination 
test and spatial-temporal test. 

To establish the score for each test, we developed an assessment scale, taking as a benchmark the results 
obtained by the subjects in a first testing conducted prior to the application of the respective testing. 

 The Romberg test is a clinical test conventionally used for “investigating static balance in sitting position, 
lower limbs close together, upper limbs oriented in the anterior plane (elbows extended)” (Cordun, 2009, p. 210). 
It is performed with the eyes open and with the eyes closed (without sensory control), an alternative that we have 
applied to the investigated subjects; during a minute, it is assessed the total number of deviations and steps. This 
variant was chosen to ensure equal situations for the research subjects (amblyopia versusvisual blindness). 

Score scale:  
1 point = ≥ 20 deviations; 
2 points = ≥ 10 deviations; 
3 points = ≥ 5 deviations; 
4 points = < 5 deviations; 
1 point is added for each stepping. 
Total score represents the sum of points obtained for the number of deviations and the number of steps. An 

increased total score indicates more severe disorders in the static balance. 
 The eye-hand coordination test consists in throwing three rhythmic gymnastics balls into a space delimited 

by a hoop. The hoop is positioned at a 3-meter distance from the launching area, and the time to perform the test is 
1 minute. 

Score scale:  
0 points = subject does not reach the target in the three attempts and fails to fall within the time frame; 
1 point = subject does not reach the target in the three attempts, but falls within the time frame; 
2 points = subject reaches the target once in the three attempts and fails to fall within the time frame; 
3 points = subject reaches the target once in the three attempts, but falls within the time frame; 
4 points = subject reaches the target twice in the three attempts and fails to fall within the time frame; 
5 points = subject reaches the target twice in the three attempts, but falls within the time frame; 
6 points = subject reaches the target three times in the three attempts and fails to fall within the time frame; 
7 points = subject reaches the target three times in the three attempts, but falls within the time frame. 
 The spatial orientation test involves marking on a line two points, A and B, found at a 2-meter distance. 

Starting from point A, the subject with visual blindness must cover the 2 meters so as to stop in point B. Scores 
were awarded as follows: exceeding point B was marked with +, and not reaching it was marked with cu -. 
Measurements were performed in centimeters. 

Score scale: 
0 points = exceeding/not reaching point B by +/- 100 cm; 
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1 point = exceeding/not reaching point B by +/- 75 cm; 
2 points = exceeding/not reaching point B by +/- 50 cm; 
3 points = exceeding/not reaching point B by +/- 25 cm; 
4 points = reaching point B (0 cm). 
The tests (3) were applied to children with amblyopia and visual blindness, in dynamics. The initial assessment 

was carried out before applying the movement therapy programme and was focused on determining the level of 
coordination capacity. The final assessment was applied after the investigated subjects had learned to handle three 
hand apparatus (rope, hoop and ball). 

The applied programme aimed at conducting 10 lessons which included exercises with the following hand 
apparatus: rope, hoop and ball. The intervention was made in the fundamental part of the physical education and 
sports lesson. Table 3 shows the means used. 

Table 3. The applied programme 

Week no. Means Dosage 
Week 1 Exercises for getting familiar with the selected hand apparatus: 

- Learning the apparatus grip – rope; 
- Learning the apparatus grip – hoop; 
- Learning the apparatus grip – ball. 

 
5 minutes 
5 minutes 
5 minutes 

Week 2 Exercises performed with hand apparatus – rope: 
- Standing, rope grip with one end in each hand, the apparatus is carried to the 
frontal plane; 
- Standing, rope grip with one end in each hand, the apparatus is carried to the 
sagittal plane; 
- Backward movement, executing snake-shaped drawings on the ground. 

 
3x8, 1-minute break between series 
 
3x8, 1-minute break between series 
5 minutes 

Week 3 Exercises performed with hand apparatus – hoop: 
- Standing, swing on the frontal plane, hoop grip with the right hand; 
- Standing, swing on the frontal plane, hoop grip with the left hand; 
- Standing, hoop is passed from one hand to the other; 
- Standing, hoop is rolled on the ground with the skillful hand. 

 
3x8, 1-minute break between series 
3x8, 1-minute break between series 
3x8, 1-minute break between series 
5 minutes 

Week 4 Exercises performed with hand apparatus – ball: 
- Standing, swing on the sagittal plane, ball is held with the right hand; 
- Standing, swing on the sagittal plane, ball is held with the left hand; 
- Standing, bounces are performed with the right hand; 
- Standing, bounces are performed with the left hand. 

 
3x8, 1-minute break between series 
3x8, 1-minute break between series 
3x8, 1-minute break between series 
3x8, 1-minute break between series 

Week 5 Exercises performed with hand apparatus – rope: 
- Standing, rope grip with one end in each hand, the apparatus is wrapped around 
the body; 
- Standing, circular horizontal swing overhead, performed to the right, rope grip 
with one end in each hand; 
- Standing, circular horizontal swing overhead, performed to the left, rope grip 
with one end in each hand. 

 
5 minutes 
 
3x8, 1-minute break between series 
 
3x8, 1-minute break between series 

Week 6 Exercises performed with hand apparatus – hoop: 
- Standing, hoop rotation around the vertical axis from support to the ground, 
performed with the right hand; 
- Standing, hoop rotation around the vertical axis from support to the ground, 
performed with the left hand; 
- Standing, hoop is held with double grip overhead, passing through the hoop; 
- Standing, hoop rotation on the frontal plane, around both hands, to the right; 
- Standing, hoop rotation on the frontal plane, around both hands, to the left. 

 
3 minutes 
 
3 minutes 
3 minutes 
3x8, 1-minute break between series 
3x8, 1-minute break between series 

Week 7 Exercises performed with hand apparatus – ball: 
- Standing, bounces are performed with alternating hands; 
- Travelling with bounces performed alternately; 

 
4x8, 1-minute break between series 
3 minutes 
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- Travelling with bounces performed with the right hand; 
- Travelling with bounces performed with the left hand. 

3 minutes 
3 minutes 

Week 8 Exercises performed with hand apparatus – rope: 
- Standing, circular swing on the frontal plane, performed to the right, rope grip 
with one end in each hand; 
 
- Standing, circular swing on the frontal plane, performed to the left, rope grip with 
one end in each hand; 
- Standing, stepping forward over the rope with the right foot; 
- Standing, stepping forward over the rope with the left foot. 

 
3x8, 1-minute break between series 
 
 
3x8, 1-minute break between series 
3x8, 1-minute break between series 
3x8, 1-minute break between series 

Week 9 Exercises performed with hand apparatus – hoop: 
- Standing, hoop rotation forward on the sagittal plane, around the right hand; 
- Standing, hoop rotation forward on the sagittal plane, around the left hand; 
- Standing, hoop rotation on the transverse plane (overhead), around both hands, 
towards the skillful side; 
- Standing, hoop rotation on the frontal plane, around both hands, towards the 
skillful side. 

 
3x8, 1-minute break between series 
3x8, 1-minute break between series 
 
3x8, 1-minute break between series 
3x8, 1-minute break between series 

Week 10 Exercises performed with hand apparatus – ball: 
- Standing, ball rolling on the right arm; 
- Standing, ball rolling on the left arm; 
- Standing, ball rolling forward on both arms; 
- Travelling with ball passing from one hand to the other, around the body. 

 
3 minutes 
3 minutes 
5 minutes 
4 minutes 

Results 

In Tables 4, 5 and 6, we present the data collected from the assessments in dynamics, performed based on the 
tests described at point 2 (Materials and methods). 

The Romberg test (Table 4) emphasized progress in all the investigated subjects, either by a decrease in the 
total number of deviations or by a decrease in the number of steps. The decreased scores in the final assessment 
emphasize an improvement in the tests performed, as a response of the subjects to the application of the therapy 
programme using the means of rhythmic gymnastics. Thus, the level of coordination capacity has improved from 
one assessment to the other.  

Table 4. Romberg test 
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1 6 l 6 3 1 1 4 4s 4 4 0 0 4 
2 15 l 15 2 1 1 3 1d + 12s 13 3 0 0 3 
3 9 r + 3 l 12 2 2 2 4 1 r + 2 l 3 4 0 0 4 
4 12 r + 11 l 23 1 3 3 4 10 r + 9 l 19 2 1 1 3 
5 5 r + 5 l 10 2 1 1 3 4 r + 3 l 7 3 0 0 3 
6 4 r 4 4 1 1 5 1 r 1 4 0 0 4 
7 9 r + 12 l 21 1 4 4 5 7 r + 8 l 15 2 3 3 5 
8 11 r + 13 l 24 1 6 6 7 6 r + 11 l 17 2 4 4 6 
9 4 r + 11 l 15 2 3 3 5 4 r + 11 l 15 2 2 2 4 
10 4 r + 3 l 7 3 2 2 5 4 r 4 4 1 1 5 

Legend: r – right; l – left.  
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The eye-hand coordination has recorded, for most subjects (1, 3, 4, 5, 7, 8 and 10), progress in the dynamic 
tests, which is supported by the increased scores. For three of the studied subjects (2, 6 and 9), although they have 
benefited from therapy, the score is stationary, which can be explained by their sporadic participation in the 
rehabilitation sessions. 

Table 5. Eye-hand coordination test 

Su
bj

ec
t Initial assessment Final assessment 

Number of 
failed 
attempts 

Number of 
successful 
attempts 

Time (in 
seconds) 

Score Number of 
failed 
attempts 

Number of 
successful 
attempts 

Time (in 
seconds) 

Score 

1 3 0 21 1 2 1 17 3 
2 3 0 17 1 3 0 18 1 
3 3 0 22 1 2 1 20 3 
4 3 0 69 0 3 0 57 1 
5 2 1 21 3 1 2 19 5 
6 3 0 30 1 3 0 26 1 
7 3 0 70 0 3 0 54 1 
8 3 0 86 0 3 0 72 1 
9 3 0 58 1 3 0 40 1 
10 3 0 51 1 2 1 52 3 

The spatial-temporal orientation test highlights, through the values in dynamics, an improvement supported by 
the subjects’ scores in the two assessments. Seven subjects (2, 3, 4, 5, 7, 8 and 9) have progressed from one 
assessment to the other after participating in the activity proposed within the study and performing various actions 
with hand apparatus specific to rhythmic gymnastics. 

Table 6. Spatial-temporal orientation test 

Subject Initial assessment Final assessment 

Distance travelled to point B (in 
centimeters) 

Score Distance travelled to point B (in 
centimeters) 

Score 

1 - 20 3 - 10 3 
2 - 30 2 - 15 3 
3 + 100 0 - 50 2 
4 + 20 3 0 4 
5 + 50 2 + 24 3 
6 - 48 2 - 27 2 
7 - 10 3 0 4 
8 + 100 0 - 53 1 
9 + 26 2 0 4 
10 + 44 2 + 31 2 

 Using the graphical method (Charts 1, 2, 3, 4, 5 and 6), we present a comparative evolution of the results 
obtained at the assessments in dynamics – subjects with amblyopia versus subjects with visual blindness. 
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Chart 1. Romberg test for children with amblyopia 

 
Chart 2. Romberg test for children with visual blindness 

In Charts 1 and 2, there are noticed the scores obtained by the children with amblyopia and with visual 
blindness, respectively, in the static balance assessment using the Romberg test. In the case of subjects with low 
vision (Chart 1), we find that only the subject no. 4 has recorded progress from the initial assessment to the final 
one after the application of the rehabilitation programme. In Chart 2, the progress is more obvious, three subjects 
with visual blindness (6, 8 and 9) recording a low score in the final assessment, which proves that the therapy 
programme has improved the tested component of coordination capacity. In reality, all subjects have progressed, 
which is revealed by both the decreased number of steps and the decreased number of deviations. 
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Chart 3. Eye-hand coordination test for children with amblyopia 

 

 
Chart 4. Eye-hand coordination test for children with visual blindness 

Charts 3 and 4 show the scores obtained by the subjects with visual impairments (amblyopia and visual 
blindness) at the assessments in dynamics of their eye-hand coordination capacity. The subjects with amblyopia 
(1, 3, 4 and 5) have recorded progress from the initial to the final assessment after learning to handle the three 
apparatus. As regards the children with visual blindness, two of the 5 subjects (6 and 9) have achieved the same 
score in both assessments, the other subjects (7, 8 and 10) managing to improve their eye-hand coordination, 
which is emphasized by the increased score recorded in the final assessment compared to the initial one.  

 
Chart 5. Spatial-temporal orientation for children withamblyopia 
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Chart 6. Spatial-temporal orientation for children with visual blindness 

In Charts 5 and 6, there are shown the scores obtained by the subjects with amblyopia and visual blindness at 
the assessments in dynamics of their spatial-temporal orientation ability. Seven of the 10 subjects (2, 3, 4, 5, 7, 8 
and 9) have progressed after participating in the rehabilitation programme achieved with hand apparatus specific to 
rhythmic gymnastics. Thus, four children with amblyopia have recorded an increased score in the final assessment 
compared to the final one, and in the case of children with suppressed function of visual analyzer, only three 
subjects have managed to improve their orientation ability after performing the actions proposed within the study. 

Discussions and conclusions 

After testing the visually impaired children, we find that most subjects (either with amblyopia or with visual 
blindness) have improved their coordination capacity level, which is demostrated by the results obtained in the 
three tests applied. 

As for the Romberg test (with the eyes closed), although the total score resulting from summing up the number 
of deviations and steps is quite constant at the assessments in dynamics, the intrinsic analysis of this aspect reveals 
that participation in the rehabilitation programme using the means of rhythmic gymnastics has led to a decrease in 
the number of steps (expressing a more serious balance disorder) and an increase in the points awarded for the 
number of deviations, which expresses an improvement of static balance. 60% of children with visual blindness 
have recorded progress, but in those with amblyopia, the progress has been of only 20%. The explanation results 
from the fact the  examination condition represents a concrete situation in the lives of these subjects.  

The exercise programme has better effects on the eye-hand ability, which is reflected in the score obtained for 
this assessment by the subjects who have regularly attended the therapeutic programme (70%). In the eye-hand 
coordination test, 80% of subjects with amblyopia and 60% of those with visual blindness have recorded progress, 
values that we also find in the processing of results from the spatial-temporal orientation test. 

The constant presence in the therapeutic programme of the subjects with visual impairments (amblyopia, visual 
blindness) is reflected in their increased spatial-temporal orientation ability. This assertion is supported by the poor 
results obtained by two of the three subjects who have been absent from the applied programme (20%). 

In conclusion, the means of rhythmic gymnastics have a favourable influence on the components of 
coordination capacity represented by: static balance, accuracy in movement execution and spatial-temporal 
orientation ability.Rhythmic gymnastics can be included into the programmes designed to educate coordination 
capacity in subjects with vision impairments, from amblyopia to visual blindness. 

An increased coordination capacity is reflected in the quality of life of people with special educational needs, 
which improves substantially, a goal also promoted by national and international social policies. 
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Abstract. Handball is a dynamic sports game in which the team who scores most of the goals will win. Therefore, each 
handball player seeks to come into an as safe as possible throwing situation or to help a teammate to come into a good 
throwing situation. 6m throws are a big part of the situations mentioned. A fast break, a pivot and a wing shot or a 
breakthrough shot are actions from the 6m line, in which the offence player is face to face with the opponent goalkeeper, into a 
one against one duel. The aim of this study was to analyze the use of the 6m shots during the last huge tournament for women, 
which was held in Denmark, at the end of 2015. The efficiency of these actions and the difference between participating teams 
in using the 6m shots are also a concern of the present study. Collecting these indicators will help us observe the trends in the 
elite of women’s handball. 

Keywords:handball, wing, fast break, breakthrough. 

Introduction 

The game of handball is a very dynamic team sport,whose popularity is growing worldwide in the last decades. 
A handball ball is passed, dribbled, intercepted or thrown, most often with the highest speed, in sustained efforts of 
the players who have as main objective the victory over the opponents. The technique of handball is simple, 
accessible, in close bond with the tactics and rules of the game (Igorov-Bosi et al., 2014, p. 32). Rules saythat the 
team who scores the highest number of goals wins the game.Therefore, the offence phase enjoys great attention 
during training, where the main focus is to develop the individual skills of each player and to increase the team 
performance. Game situations must be practiced during training and it is of a huge importance to train those 
actions that occur most often during a game.  

A great number of the game actions end at the 6m line or close to that, in a duel between the offence player 
with the ball and the opponent goalkeeper. Even if it is about a throw from the wing’s angle, a line player throw, or 
a throw after a breakthrough, because there is no defense player between the offence player with the ball and the 
goalkeeper, makes everybody to call these kind of actions the right position for scoring easy goals.  

Research in the field undertaken so far has treated the efficiency in this kind of actions. In the World 
Championship for women 2009, statistics show a miss of one in three shots from the 6m line (Kovacs, 2012). 
Looking only at the women wing players participated in the final tournaments, a research showed that the 
efficiency of these players from the 6m line was 58% in the World Championship 2013 and 59% in the European 
Championship 2012 (Vărzaru & Mujea, 2014).  

These research studies and many others show not only that 6m throws are not as easy as they seem, but provide 
information about the current trends of the handball game dictated by the teams qualified at the final tournaments.  

The aim of this study was to analyze the use of the 6m shots during the last huge tournament for women, which 
was held in Denmark, at the end of 2015. The efficiency of these actions and the difference between participating 
teams in using the 6m shots are also a concern of the present study. 

Materials and methods 

The present research analyzed the 6m throws from the last World Championship for women, held in Denmark 
from 5th December to 20th December, 2015. A number of 24 teams were divided into 4 groups of 6 teams each. 
After playing against each other, two eliminatory games decided the teams qualified in the semifinals. Norway, 
Netherlands, Romania and Poland were the best teams in the tournament and finished the competition in the 
mentioned order.  

All the data used were collected from the official website of the International Handball Federation. 4 variables 
were used in this research: wing goals/actions (W), breakthrough goals/actions (BT), fast break goals/actions (FB) 
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and goals scored by line players or any other player whose position in the field in the moment of throwing was 
close to the 6m line, during a second phase or a 4th phase of the offence (6m line).  

We used as main working methods, besides statistical data processing, the descriptive and comparative analysis 
of the obtained indicators.  

Results 

Table 1. Distribution of the 6m shots (goals/throws) 

6m shots 
Total W FB BT 6m line 

3271/5012 
65% 

663/1250 
53% 

878/1102 
80% 

492/637 
77% 

1238/2023 
61% 

A total of 4714 goals were scored in the World Championship held in Denmark, from which 3271 were 6m 
goals (Table 1), meaning that more than 69% of all goals were scored from the point closest admitted to the 
opponent’s goal. Only 19% of total were scored from a long distance (9m line), the rest of 12% being represented 
by the penalty goals (7m line). These numbers can prove that, compared to men’s handball, women are more into 
seeking the throwing positions with less risk and high rate of efficiency. Table 1 shows also that the scoring 
percentage of these shots was overall 65%.  

 
Fig.1. Percentage distribution for each action included in the 6m throws 

Looking inside of the 6m goals scored, we can see that the highest number was recorded for the goals scored 
by the line players or any other player whose position in the field in the moment of throwing was close to the 6m 
line, during a second phase or a 4th phase of the offence (Fig. 1), summing 38% of total. The lowest number of 
goals from the 6m line is represented by the breakthrough goals, with 15%. 

 
Fig.2. The number of 6m goals scored in the tournament by each team 
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24 teams participated in the World Championship held in Denmark at the end of 2015. Sweden, Korea, Serbia, 
Hungary, Germany, Spain, Angola and Brazil played 6 games in the tournament, Argentina, P.R. of China, D.R. 
Congo, Cuba, Japan, Kazakhstan, Puerto Rico and Tunisia played 7 games in the tournament, while Denmark, 
France, Montenegro, Netherlands, Norway, Poland, Romania, Russia have come furthest in the tournament and 
played each 9 games.  

Netherlands scoredfrom the 6m line 209 goals, corresponding with 70% of total number of goals scored in the 
competition.This nation was followed by Norway (204), Poland (175) and Romania (173), the teams with most of 
the goals scored from around 6m line (Fig. 2). Coincidentally or not, they are also the teams who finished the 
competition reaching the semi-finals of the tournament. 

 
Fig.3. Scoring percentage of each team for the 6m throws 

After seeing the teams who scored most from the 6m line, Figure 3 shows the efficiency of these shots for all 
teams participating in the tournament. Once again, 3 of the 4 teams who reached the semi-finals, are also the most 
efficient when referring tothe 6m line throws. Norway had 77%, Romania75% and Netherlands had 73% 
efficiency for the 6m throws. At the opposite pole, we find Cuba (55%), Argentina (59%) and Korea (60%), with 
the poorest efficiency for the 6m throws.   

 

Fig.4. Correlation between the number of goals scored by each team and their scoring percentage  

In the scatter chart used above (Fig. 4), we wanted to point the correlation between the number of goals scored 
by each team and the scoring percentage registered. It can be observed that between the 24 teams participating in 
the tournament, 4 groups of teams are detaching: first group of teams who scored less than 100 goals from around 
the 6m lines, the second group with a number of 6m goals between 105 and 123, the third group with the 6m goals 
between 141 and 175, and the last group, with only 2 teams who scored between 204 and 209 goals. The lowest 
values of efficiency could be found for teams inside second group, where 5 teams scored less than 62% of their 
total number of 6m shots. The forth group of teams has the best scoring percent (73%, 77%). The two teams 
included in this group are Norway and Netherlands, the two teams also meeting each other in the big final of the 
competition.   
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Discussions and conclusions  

The World Championship held in Denmark at the end of 2015 was organized under the slogan “Heart of 
Handball”. 4 cities were hosting the event, 150,000 spectators visited the competition, 850 journalists were 
accredited and several games were sold out, according to the official website of the tournament. The championship 
was once again a success, and the fact that the teams were fighting not only for the medals, but also for a place or a 
qualifying place for the Olympic Games 2016, gave this World Championship a unique charm, due to its hotly 
disputed games.  

The tournament was a remarkable opportunity for observation and evaluation of different indicators of team 
playing performance and we can easily conclude that the level of handball presented was at a very high level, 
characterized by spectacular actions played at high speed, with great efficiency.  

To conclude, short distance shots were preferred despite long distance shots. The efficiency of these throws 
had a low value, only 65%, where a great efficiency is considered a value over 80% (Macovei & Rizescu, 2008).  

The reason might be still the obvious difference between the European teams and many of the teams outside 
Europe. If Norway’s efficiency for the 6m shots was 77% and Romania’s 75%, Cuba reached only 55% and 
Argentina 59%. But we should also take into consideration the intensity of the game played at this moment, and 
the amount of games played in only 14 days. Fatigue established among the players can be another cause of low 
percentage recorded for the 6m line throws.  

Goals scored by line players or any other player whose position in the field in the moment of throwing was 
close to the 6m line, during a 2nd phase or a 4th phase of the offence, were together with fast breaks meant around 
¾ from all 6m goals. From all situations mentioned as 6m throws, in this championship the teams were most 
effective for fast break throws.  

The team who scored most from the 6m line was Holland, with 209 goals, followed closely by Norway, with 
204. The most efficient team was Norway, followed by Romania. These three teams were also the teams who 
finished the competition winning the medals.  

The present research is included into a large number of papers dedicated to the observation and analysis of 
final tournaments for female and male handball players, senior level, conducted in different directions. A complex 
technical analysis of male handball compared data from 8 different tournaments, including Olympic Games 
tournaments (Bilge, 2013). Also, other specialists of the domain looked inside the Olympic Games tournaments 
and observed the trend analyses, comparing the male and female players’ performance(Taborsky, 2008). 

The mentioned papers and many others are, as the present research wants to be, a tool in establishing the 
current trends of elite handball, also an instrument used for the comparison between statistics of final tournaments 
editions, in terms of shooting or saving efficiency, global or on playing positions.  
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Abstract. Sedentariness is one of the first 10thdeath and disability causes worldwide. According to the WHO statistics, 
between 60% and 85% of the world population has a sedentary lifestyle. The risk for severe diseases is higher for these 
individuals and their quality of life diminishes over time. Estimations show that almost one-third of children and adolescents 
have a sedentary lifestyle, most of them being overweight or obese. Sedentariness affects their growth and development 
processes, resulting in detrimental health outcomes. The purpose of this paper was to determine whether the interruption of 
physical activity in adult individuals with a proactive behavior towards exercising determines the diminution of their functional 
parameters (exercise capacity, joint mobility) and body composition below the levels determined before the interruption. The 
research was performed in a fitness club of Bucharest on a group of 20 subjects andlasted 6 months.The results showed that 
the analyzed parameters decreased with different diminution rates. After the reintegration of subjects in the functional training 
programs, their functional parameters and body composition exceeded the levels determined before the interruption.   

Keywords: sedentariness, functional parameters, exercise, training. 

Introduction 

One of the main concerns of the past decade was the connection of a sedentary lifestyle and the occurrence and 
progression of severe diseases. According to statistics, almost 2 million deaths per year are a result of physical 
inactivity, sedentariness being one of the first 10thdeath and disability causes worldwide. The World Health 
Organization estimates that up to 85% of the world’s population has a sedentary lifestyle and many of these 
individuals are children or adolescents (WHO, 2002). 

The human being is responsible for his own life. Each individual’s behavior is a result of his decisions and, in 
consequence, he can relate his feelings to a personal system of values. Every person has the initiative and 
responsibility to determine the occurrence of a certain event, therefore his behavior may be reactive or proactive. 
Those individuals with a proactive behavior do not relate to circumstances or conditions when making a decision.  

Working out with consistency helps individuals achieve a good physical and mental condition by reducing 
stress and also improving their movement capacity. This behavior towards exercising is important for achieving 
fitness results and improving health.  

The kinetic programs or functional training are a rather new concept in the Romanian literature. They started 
being widely used in the past 10 years as a result of the multiple fitness conventions and courses organized with 
foreign trainers. Performing a kinetic program requires no special equipment, is easy and versatile, and has more 
benefits for the human organism than the classic training methods (Boyle, M., 2004, p. 4). These programs 
enhance the human’s ability to move in all the plans of the environment by using various complex movements. 
They are very effective in facilitating the safe performance of the ADLs. The kinetic programs are individualized 
and their performance is safer than that of a classic training method. They also help improving conditioning 
without spending too much time in the gym.        

Exercising proactively and with consistency stimulates and gives balance to the human being (Bănciulescu., 
1983, p.13), thus improving his quality of life.  

Materials and methods 

The research was conducted in a wellness club in Bucharest on a group of 20 subjects aged 35-50 years old. 
They were selected based on very specific inclusion and exclusion criteria, as follows: 

a. The inclusion criteria: 
 Age: 35-50 years old; 
 The subjects did not practice any performance sports in their childhood; 
 The subjects have not been diagnosed with any chronic diseases; 
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 After systematically practicing various physical activities for at least 3 months, the subjects have 
interrupted the activity for a period of 4 to 24 weeks and afterwards they started practicing again; 

 The subjects’ written agreement to participate within the study.  
b. The exclusion criteria: 
 Age below 35 and above 50 years old; 
 A medical history of chronic diseases; 
 The subjects have practiced performance sports in their childhood; 
 The subjects did not interrupt the physical activity; 
 The subjects have practiced the physical activity for less than 3 months before the interruption; 
 The subjects have interrupted the physical activity for less than 4 weeks and more than 24 weeks. 

The experimental design of the study was based on the following research methods: the bibliographical 
research, the observation method, the experimental method, the statistical analysis, the graphic representation, as 
well as various anthropometric and functional assessment tests. 

The Romanian literature lacks in scientific papers that make an analysis of the connection between the 
inconsistent exercise behavior and the evolution of the functional parameters and the body composition. 

Purpose: this paper aimed at determining the correlation between the interruption of a physical activity of adult 
individuals with a proactive behavior towards exercising and the diminishment of their functional parameters 
(exercise capacity, joint mobility) and of their body composition.  

The anthropometric and functional assessments were performed using the following specific tools: a tape 
measure, a tensiometer, a cycle ergometer, a Polar monitor watch and the electronic Tanita SC-240 scale. We 
collected valuable data about the subjects’ body composition, joint mobility, flexibility, blood pressure, resting 
heart rate, exercise heart rate and their maximum oxygen uptake (VO2 max). The tests were: 

 The bioelectrical impedance scale (body composition); 
 The Åstrand–Rhyming cycle ergometer test (Cordun, 2009, p. 320); 
 ROM and flexibility tests: the Lateral Spine Flexion, the Fingertip-to-Floor (FTF) Test, the Shoulder 

Flexibility Test, the Groin Flexibility Test for the hip adductors and the Active Knee Extension 
(AKE) Hamstring Flexibility Test(Cordun, 2011, pp. 283-286); 

 The Quality of Life Scale. 
The kinetic programs that we applied after the subjects started training again had an intensity of 60-75% of 

their maximum heart rate. The optimum training interval was determined using the Polar monitor watch. These 
programs consisted in performing various simple exercises, with or without equipment and aimed at improving the 
subjects’ movement capacity. The equipment that we used consisted in: TRX Suspension Trainers, Bosu balls, 
fitballs, medicine balls and resistance bands.  

Each training session lasted for 45-60 minutes, with a frequency of 3-4 sessions/week. The exercise intensity 
was moderate. The subjects performed a maximum number of 5 to 8 exercises in 1-4 series of 10 to 60 seconds 
each. The workouts were individualized in relation to each subject’s exercise capacity. Rest time in between sets 
varied from 10 to 60 seconds.  

The kinetic programs had the following objectives: 
 The improvement of the subjects’ exercise capacity; 
 The improvement of the subjects’ body composition by decreasing their body fat percentage; 
 The improvement of the subjects’ joint mobility and flexibility; 
 The improvement of the subjects’ quality of life. 
Before the training, the subjects performed a 15 minutes warm up consisting in 10 minutes of pedaling at the 

cycle ergometer or walking on the treadmill and a 5 minute program of dynamic stretching. At the end of the 
workouts, they performed a simple, short cool down program to allow the body to gradually transition to a resting 
or near-resting state. 

The workouts were progressive by increasing the execution time of each exercise and decreasing the rest time. 
Our objective was to establish the time interval each subject required to regain the functional loss resulted through 
the interruption of the physical activity. The programs were applied for 6 months and the subjects were assessed 
every 2 weeks. 
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Results 

For an accurate analysis of the subjects’ functional parameters and body mass indexes, multiple assessments 
were necessary. The results of the last assessment that the subjects have been submitted to before the interruption 
of the physical activity were taken into consideration in order to observe the subjects’ performance before ending 
the workouts. This was the initial assessment of the current research. In the chart below it is represented the 
duration of the subjects’ interruption. 

 
Fig. 1. The duration of the physical activity interruption 

After reintegrating in the physical activity, the subjects were reassessed and the results were systematized as an 
interim assessment. Over the next 6 months multiple assessments were taken every two weeks. At the end of the 6 
months of functional training conditioning the subjects were reassessed (final assessment).  

All the data are summarized in the tables below. 

 
Fig. 1. Body composition and joint mobility – initial assessment 
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Fig. 2. Functional parameters and QOLS score – initial assessment 

 

 
Fig 3. Body composition and joint mobility – interim assessment 

 
Fig. 4. Functional parameters and QOLS score – interim assessment 

 

 
Fig. 5. Body composition and joint mobility – final assessment 
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Fig. 6. Functional parameters and QOLS score – final assessment 

After multiple weeks of consistent workout, the results of the assessments revealed that the functional 
parameters have reached or slightly exceeded the values registered prior to the interruption. These time intervals 
varied in accordance to the subjects’ age, morphology, social characteristics and their commitment to the 
individualized training plan and diet, as shown in the table below. 

Table 1. Recovery time of the somatic and functional parameters 

Subjects Week 
Subject 4 6 
Subject 1, 2, 6, 11, 15, 18, 19, 20  8 
Subject 5, 10, 13, 14 10 
Subject  3, 7, 8, 12, 17 12 
Subject 16 14 
Subject 9 16 

These results are analyzed and compared in the next section. 

Discussions and conclusions 

The analysis of the initial assessment measurements reveals the following: 
 BMI has values between 23.2 kg/cm2 and 35.2 kg/cm2. Most of the subjects (60%) were overweight, 10% 

had moderate obesity, 10% severe obesity and 20% had normal weight. 
 The lean body values are normal (more than 50%)(Cordun, 2009, p. 117). 
 40% of the subjects were in the range of the average population regarding the body fat percentage, 25% 

were fitness, 15% had athletic like values and 20% were obese. Generally, the body fat mass varies in 
relation to the individual’s age, gender, diet and type of physical exercising. For men, the lowest value 
necessary to maintain health is 5% and for women 12%. 

 Normal water mass values are 55% for women and 60% for men (Cordun, 2009, p.117). None of the 
subjects had normal values. 

 The average QOLS scale for the entire population is 90 points (Burckhardt & Anderson, 2003, p. 1). 95% 
of the subjects had values above average. 

 5% of the subjects had the maximum score for the joint mobility and flexibility. 15% had a good score, 
35% had enough mobility and flexibility and in 45% of the cases these parameters were diminished. 

 The exercise capacity exceeded the estimated values in 30% of the cases. 95% of them had values below 
the optimum age related level. 

The interim assessment revealed the fact that the subjects had high risk of diseases generated by the increased 
level of the body fat percent, body mass index, visceral fat and the diminished level of the body water. The 
analysis of the data reveals the following: 

 BMI values increased in 90% of the subjects, while subject’s 15 remained the same and subject’s 18 
decreased with 0.6 kg/cm2. According to the data, the subjects have high risks for cardiovascular diseases, 
diabetes, dyslipidemia, biliary dyskinesia and so on. The risks are as high as the subjects are older. 
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Moreover, the individuals whose body mass index (BMI) exceeds 30 kg/cm2 have a 50% higher risk of 
mortality (Burckhardt, & Anderson, 2003, p. 91). 

 In all cases the lean body mass has decreased and the body fat percentage has increased considerably. 
 QOLS scores have also decreased in 100% of the cases. 
 Joint mobility worsened in 35% of the cases. It is the situation of the subjects that interrupted the physical 

activity for more than 8 weeks. 
 The exercise capacity dropped in 95% of the cases. Subject’s 15 value did not change from the initial 

assessment. The reason was that even though he did not work out, he was a very active individual and used 
to ride his bicycle in his spare time and also hike mountains periodically. All the subjects had values below 
the optimum ones and the highest diminishment of VO2 max was registered by subject 19, 6.42 
respectively. 

The final assessment data analysis revealed the following: 
 BMI values and body fat percentage diminished in 100% of the cases. The lean body mass increased in 

70% of the subjects. Even though 30% of the analyzed individuals had a higher level of body fat, its 
percentage was below the one determined at the initial assessment, before the interruption. The risks for 
severe diseases diminished in most of the subjects. 

 QOLS scores increased in all the cases and in 70% of them the values were higher than the ones determined 
at the initial assessment. The biggest evolution was obtained by subject 12, with extra 23 points compared 
to the interim assessment. 

 Joint mobility increased in 95% of the cases. 
 The exercise capacity increased in 100% of the cases. Subjects 2, 9, 20 had optimum values according to 

their age, while the lowest values were obtained by subjects 4, 14, 15 and 18. Subject 20 obtained the best 
increase of his score, 22.5% respectively. 

A visceral fat level between 1 and 12 is considered normal. From the initial assessment results it may be seen 
that subjects 9, 14 and 17 are not in the normal range while, at the interim assessment, subjects 9, 14, 17 and 19 
have higher values. The final assessment revealed that all the subjects have normal values.     

The conclusion is that any interruption of a consistent physical activity determines an important diminishment 
of the individual’s exercise capacity as well as of some specific elements of his body composition (lean body 
mass, body fat and muscle mass). Further, joint mobility and flexibility are affected but the values do not decrease 
at such a high pace. In order to regain the deficit, long and individualized periods of time are needed. Even though 
joint mobility does not have a marked diminishment, it needs the longest period to recover.  

Once an individual starts practicing systematized workouts under supervision of a specialist, he must always 
stick to this lifestyle and be consistent intheir training.  
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Abstract. Our paper presents the evaluation system of Romanian volleyball players, which has been used since 2008. The 
system comprises 8 indexes: 1. body height; 2. vertical jump, with preparation, and touching the highest point with one hand; 
3. vertical jump and touching the maximum point with 2 hands; 4. 4m lateral movement; 5. Frontal flexibility; 6. Abdominals; 
7. Triple jump on both legs started from a standing still position; 8. Forward-backward movement on a 6m distance x 5 times. 
In order to pass the tests, the athlete must achieve a certain score, in accordance with the requirements of the age category 
they are in. This score is calculated by summing up all of the index scores. For the National Championship, one is required to 
achieve the vertical jump index, the movement index and the general motor skill index. For the national teams, the players must 
fulfill all the test indexes. Each value obtained at a test corresponds to an index. By summing up the test indexes, the general 
motor skill index is obtained. We consider that through this index one can ascertain the performance capacity and training 
level of the athlete. According to these results, the athlete can play at acertain level, juniors or cadet, of the National Volleyball 
Championship. 

Keywords:volleyball, official evaluation system. 

Introduction 

The testing system of the Romanian Volleyball Federation has a long tradition, with the first one organized in 
the communist period during the ’80s. The purpose remains the same, evaluating human potential in regards to 
forming a national team. 

All results are recorded by the Romanian Volleyball Federation’s evaluation team made up of 5 officials. They 
assess each player individually, as well as the teams. At this moment, every coach has access only to the results of 
his team – as opposed to an earlier period some time ago when the results were public. Limited access was 
something that was requested by the coaches to avoid using data for the tactical game preparation.  

Currently, the Central Coach College of the Romanian Volleyball Federation has set up a series of criteria:  
 Age requirements (m+f) 
- Divisions A1 and A2: no age requirements 
- National Junior Championship: 17-18 year olds 
- National Cadet Championship: 15-16 year olds  
- Young Hopeful Championship: 13-14 year olds 
- Mini-Volleyball Championship: 11-12 year olds 
 Height requirements:  the Central Coach College decided that teams participating in competitions 

organized by the Romanian Volleyball Federation must fulfill the following height requirements (the year 
of birth does not matter):  

- Male juniors - one 193 cm tall player mandatory on the court  
- Male cadets -  one 190 cm tall player mandatory on the court  
- Female juniors - one 180 cm tall player mandatory on the court  
- Female cadets - one 178 cm tall player mandatory on the court 
 Technical and tactical requirements  
- In the Young Hopeful Championships, the teams must fulfill the following requirements: 

o The Young Hopeful teams are obligated to play in the “4+2” system (with 2 setters on the court) and 
with no Libero for the whole duration of the match. 

o The sets, after the reception and dig, must be executed by the first line setter. The second line setter 
may set the ball only from the back zone (defense area). 

o The second line setter can execute a forearm set only from behind the attack line. 
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o Teams are sanctioned with one point each play in which they disregard these requirements, or by 
losing the game 0-3, in the case in which they do not use 2 setters during the whole game.  

o Jump serves are forbidden.  
 Regulation requirements 
- Technical timeouts are mandatory at all levels; 
- Net height is: - 210 cm for Mini-Volleyball (m+f); - 215 cm for female Young Hopefuls and 230 cm for 

male Young Hopefuls;  
- DuringMini-Volleyball games, three touches and underhand serve are mandatory. 
- Divisions A1 and A2 teams may transfer as many foreign players as they want. In the A1 Division, there is 

a mandatory number of two Romanian players at all times on the court during the game, and in the A2 
Division, four Romanian players. Regarding foreigners, only citizens of the Republic of Moldova who 
come to study in Romania are accepted at the Junior and Cadet competitions. 

 Junior and Cadet teams which participate in the championship are obliged to have a minimum of 6 age-
appropriate players for the level the team is participating in, of which 3 at all times on the court during the 
whole championship.  

 In order to evaluate general motor skill, the Romanian Volleyball Federation organizes the tests for all 
players participating in the “children”, Young Hopeful, Cadet and Junior competitions. 

Materials and methods  

The Romanian Volleyball Federation evaluation system contains 8 indexes which are tested each year for all 
players below 18 years of age (Federația Română de Volei, 2015). The highlights presented in this paper represent 
ways to exemplify the tracking system.  

Tracked indexes:  
1. Height - from a standing position with the heels close together, back against a wall, body height is measured; 
2. Vertical jump, with preparation, and touching the maximum point reached with one hand - attack (hit) 

preparation, jump and trying reaching the highest point possible with one hand. 
3. Vertical jump, from a standing position and trying to touch the maximum point possible with 2 hands - arm 

swing, jump, touching the highest point possible with both hands. 
4. 4m lateral movement between 2 lines marked on the ground. Starting from a lateral lunge position with one 

hand touching one line, the subject moves between the lines by side stepping (normally or by crossing the legs) for 
45 seconds, alternatively touching the lines. Total number of line touches with the hand is recorded.   

5. Frontal flexibility. From a standing position, on the edge of a gymnastics bench feet close together and knees 
straight, bend the upper half forward and try to touch the lowest point possible with straight hands.   

6. Abdominals. Lying on the back, knees bent, arms free, raising the torso in a vertical position and touching 
the knees with the chest, coming back on the ground with both shoulder blades touching the floor - 2 sets of 30 
seconds, with a 15 second break between them. Correct repetitions are counted.  

7. Triple jump on both legs starting from a standing still position. Feet shoulder width apart, three continuous 
jumps, each from a squatting position. 

8. Backward and forward movement on a 6 m distance between 2 lines drawn on the ground x 5 times. From a 
standing starting position, free start forward followed by returning backwards. For index calculation, the following 
table is used: 
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Table 1. Index calculation 

INDEX 

TESTS  

4m Lateral Movement 
(45sec) 

Triple jump 
(metres) 

Flexibility 
(cm) 

5 x 6m 
Movement 
(seconds) 

Abdominals 
(30/15/30) 

1.00 40 10 30 6.51 76 
0.95 39 9.75 29 6.67 74 
0.90 38 9.5 27 6.83 72 
0.85 37 9.25 26 6.99 70 
0.80 36 9 24 7.15 68 
0.75 35 8.75 23 7.31 67 
0.70 34 8.5 21 7.47 66 
0.65 33 8.25 20 7.63 64 
0.60 32 8 18 7.79 62 
0.55 31 7.75 17 7.95 60 
0.50 30 7.5 15 8.11 59 
0.45 29 7.25 14 8.27 58 
0.40 28 7 12 8.43 56 
0.35 27 6.75 11 8.59 54 
0.30 26 6.5 9 8.75 53 
0.25 25 6.25 8 8.91 51 
0.20 24 6 6 9.07 49 
0.15 23 5.75 5 9.23 47 
0.10 22 5.5 3 9.39 45 
0.05 21 5.25 2 9.55 44 
0.01 20 5 0 9.71 43 
0.00 19 4.99 -1 9.87 42 

Jump index= [(Height / Net Height) x (Vertical jump with 2 arm swing and 2 arms reaching the maximum 
height - Net height + Vertical jump, with preparation, with one hand reaching the maximum height - Net height )] / 
100. 

General motor skill index= Jump index + Lateral movement index + Triple jump index + Flexibility index + 5 
x 6m movement index + Abdominals index. 

Athletes who are younger than the age requirements for the level where they are playing need to fulfill the 
requirements of the level where they are playing:  

- To be allowed to play in Junior competitions, the junior athletes need to fulfill the Junior index 
requirements.  

- To be allowed to play inJunior competitions, the Cadet, Young Hopeful and Mini-volleyball players must 
fulfill the Cadet index requirements. 

- To be allowed to play in Cadet competitions, the Cadet, Young Hopefuland Mini-volleyball players must 
fulfill the Cadet index requirements. 

The Libero player does not have a minimum jump index requirement, but will have to be tested to calculate 
said index. 

The team is admitted to the National Championship if at least 70% of the players in that team have passed the 
required tests. For example, if a team has 11 or 12 players, 8 of them have to pass the tests, if the team has 9 or 10 
players, 7 of them have to pass the tests, if it has 8 players, 6 of them have to pass.  

The general motor skill index is calculated by summing up all the other index values. 
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Table 2. General motor skill index 

Results 

 Average values ofthe somatic-motor values for the entire junior division in 2013 (juniors aged 17-18 years; 
cadets aged 15-16; hopefulsaged 13-14) are presented in Tables 3 and 4: 

Table 3. Somatic-motorresults – Female2013 

N
o.

 Year 
of 
birth N

o.
 o

f 
pl

ay
er

s 

Height 
1 hand 
jump, with 
preparation 

Jump 
with 2 
arm 
swing 

4m lateral 
movement 

Frontal 
flexibility 

A
bd

om
in

al
s 

30
"+

15
"+

30
" 

2 legged 
triple 
jump 

5 x 6m 
movement 

Total 
no. of 
players 

1 1995 63 173.9 275.9 265.5 31.1 14.9 62.4 661.1 8.96 
179 

2 1996 116 172.2 273.1 261.7 31.4 15.1 65.1 640 8.98 

3 1997 167 169.7 268.1 257.5 31.1 14.8 64.6 635.4 9.16 
370 

4 1998 203 168.7 266.8 256.8 30.4 13.5 61 618.9 9.32 

5 1999 126 167.4 264.2 254 30.2 14 60.4 609.8 9.40 
216 

6 2000 90 167.6 264.1 254.6 29.1 12.4 59.7 597.4 9.56 

7 
2001
… 35 164.8 259.1 250.4 29 11.8 58.9 590.1 9.87 35 

          
Total 800 

Table 4. Somatic-motorresults – Male 2013 

N
o.

 Year of 
birth N

o.
 o

f 
pl

ay
er

s 

Height 
1 hand 
jump, with 
preparation 

Jump 
with 2 
arm 
swing 

4 m lateral 
movement 

Frontal 
flexibility 

A
bd

om
in

al
s 

30
"+

15
"+

30
" 

2 legged 
triple 
jump 

5 x 6m 
movement 

Total 
no. of 
players 

1 1995 85 186.7 314.1 296.1 35.3 12.6 67.8 792 8.1 
197 

2 1996 112 184.6 310.4 293.4 35.2 13.3 69.3 775 8.1 

3 1997 121 182 303.8 287.9 34.6 12.5 66.3 754.2 8.1 
223 

4 1998 102 181.2 297.9 283.7 33.7 10.7 65.1 717 8.4 

5 1999 56 177.8 290.6 278 32.2 9.5 62.3 696.6 8.5 
66 

6 2000 10 168.9 273.2 263.1 32.5 8.9 62.2 662 9.3 

7 2001… 2 163 262 248.5 30 7.5 47.5 625 9.8 2 

          
Total  488 

 

Female Male 

Juniors Cadets Juniors Cadets 

Team National 
ChampionshipTeam National 

Championship Team National 
ChampionshipTeam National 

Championship

Jump index 0.80 0.50 0.60 0.40 1.0 0.70 0.80 0.60 
Lateral movement index 0.50 0.35 0.40 0.30 0.75 0.50 0.60 0.45 
Mobility index 0.40 

 
0.35 

 
0.30 

 
0.25 

 
Abdominals index 0.50   0.40   0.50 

 
0.45   

Triple jump index 0.35 
 

0.25 
 

0.60 
 

0.50 
 

5 x 6m movement index 0.45 
 

0.40 
 

0.65 
 

0.60 
 

General motor skill index 3.00 2.15 2.40 1.65 3.80 2.70 3.20 2.20 



153                                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

 
 

For the Romanian Volleyball Federation’s analyses, an overview of each team and each division is done. For 
example, here are the results for the year 2014. 

Table 5. 2014, Result overview 

Female 

TOTAL juniors 188 of which TOTAL juniors rejected 21 (11,17 % ) 

TOTAL cadets 337 of which TOTAL cadetsrejected 32 (9,49 % ) 

TOTAL young hopefuls 227 of which TOTAL young hopefulsrejected 39 (17,18 % ) 

TOTAL mini-volleyball 33 of which TOTAL mini-volleyballrejected 12 (36,36 % ) 

Male 

TOTAL juniors 182 of which TOTAL juniorsrejected 27 (14,83 % ) 
TOTAL cadets 239 of which TOTAL cadetsrejected 65 (27,19 % ) 

TOTAL young hopefuls 70 of which TOTAL young hopefulsrejected 9 (12,85 % ) 
TOTAL mini-volleyball 2 of which TOTAL mini-volleyballrejected 0 (0 % ) 

Discussions and conclusions  

The present evaluation system was introduced by the Romanian Volleyball Federation in the year 2008, before 
the start of the championship. Since the year 2009, it has become a mandatory condition for cadets and juniors to 
participate in the National Championship. Over the years, this system has been changed according to the 
performance capacity of the players. 

 In 2009, the test values were mandatory requirements for all players, according to the level at which athletes 
were playing. After this year, the Central Coach College analyzed the results and decided to allow the team to 
participate in the championships with a 70% pass rate among the team’s players. Keeping in mind the fact that 
anthropometrical aspects can have a positive effect on volleyball players’ efficiency, we deem tracking junior 
players’ height (male and female), a necessary measure to evaluate the potential of future national team players.   

 Average height is 1.64 m (female) and 1.73 m (male), higher values than the previous ones in Romania (Alexe 
et al., 1981), which are connected to the present population trends (Roser, 2016). Taking into account the average 
height of Romanians, we consider that the evaluation results show the increasing interest of coaches to find the 
tallest and most promising children.  

 In the future, we intend to introduce weight in the athlete evaluation and tracking system - which will allow 
calculating the BMI. This indicator can show potential risks associated with a high BMI among volleyball players 
(Nikolaidis, 2013) and with postural indexes (Grabara& Hadzik, 2009). 

As a result of the specialty literature and talks with coaches, it seems that there is a model in which volleyball 
players fit in – a model which is more defined as the players get older. Although preoccupations at an international 
level are not recent (Stamm, 1999; Gabbett et al., 2006; Malousaris etal., 2008; Zhang, 2010), a synthesis of the 
data over a longer period of time has not been done in our country. There were a few desperate attempts (Gatej, 
2011; Szabo-Alexi et al., 2011; Croitoru, 2013; Ciulea& Burcă, 2015), but no systematic approach and analysis 
published by the Romanian Volleyball Federation. 

We conclude that using the Romanian Volleyball Federation’s evaluation system throughout all the junior 
divisions has effects on different aspects. The evaluation team,made up 5 representatives of the federation, goes to 
the regional centers in order for all the players to be tested under the same conditions. This ensures the unification 
of the testing process – a mandatory condition for the evaluation process (Tudor, 2013, p. 13).  

For coaches, as well as for players, evaluation is an important event. On the one side, because it is planned at 
the end of the summer preparation period, this evaluation symbolically represents the beginning of the pre-
competitive period. On the other side, the very existence of the evaluation system determines coaches to put more 
emphasis on the importance of physical training within the team. 
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Abstract. Organizing movements and developing physical abilities are the fundamental objectives of physical education in 
primary school. Actions are directed towards making pupils know their bodies, locate themselves in time and space, move and 
participate in group activities. According to its main goals, physical education aims to develop the abilities required by certain 
motor behaviors. As a specific objective of physical education, the development of psychomotricity, namely knowing the 
organization and functioning of its content-related elements, represents nowadays a major concern of specialists in the field of 
physical education and sports. An important element is the age of pupils, in our case, those in the artistic vocational primary 
education. A detailed knowledge of the motor and psychomotor organization of pupils in the artistic vocational primary 
education, which takes into account their age and the established instructional objectives, as well as the educational profile, 
will be reflected in the behavior of children, who will benefit from essential gains representing premises for the transition to a 
higher stage of development and the improvement of specific teaching process. Psychomotricity provides the child the 
favorable framework for building a system of skills through which they can act efficiently in all circumstances, coping thus with 
the requirements of various life situations encountered over time. From this perspective, psychomotricity is regarded as the 
prelude of global motricity and, in the context of physical education, should be regarded as a developmental and educational 
process. 

Keywords: psychomotricity, primary school, physical education and sports, motor behavior, skills. 

Introduction 

Psychomotricity is generally defined as a “set of motor functions considered from the perspective of their 
relations with brain activity, particularly with psyche” (Petit Larousseillustré, 1998). 

Human motricity is defined as a “function ensuring body movements through the neuromuscular system, they 
being either voluntary movements or automatic reflex movements” (Manuila et al., 1994, quoted by Ardelean, 
1990). 

In the taxonomic works, human motricity is classified into fine motricity and gross or global motricity. Motor 
performance is the result of educating, as the case may be, the fine motricity, global motricity or both forms in 
connection, in different contexts, with precisely oriented purposes and final goals. 

The curriculum for grades 1-4 will also aim at the area of recovering psychomotor disabilities, then educating 
and developing motricity, mainly the fine motricity, noting that in many situations the support of fine motricity is 
gross motricity. 

Considerations on the fine motricity 

Fine motor abilities are those skills and activities involving the use of hands and fingers. In other words, fine 
motor abilities are those skills using the small muscles to perform accurate and refined movements. 

Fine motor abilities generally develop within a sufficiently consistent and predictable model in early 
childhood, from birth to elementary school (Exner, 2001). 

The process begins in childhood, at 2-3 months, and then the child makes progress until the age of 3-4 years, 
assimilating and demonstrating, even spontaneously, well-integrated motor abilities as a result of movements 
performed in various positions and with different objects, usually toys, but not only. 

The process continues in kindergarten, within some purposely designed and deliberately administrated 
activities using a full set of educational objects and tools of diverse types. 

In our opinion, the process is completed throughout primary education, from the 1st to 4th grades, where the 
conditions are more favorable and the program is more appropriate, in terms of content and final goal. 

Children enter the first grade with different levels of fine abilities, which ranges them from highly developed 
as regards the acquired skills to those with “gaps” in their fine motor abilities, an issue that has to be corrected. 
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It should be noted that there are also children quite unable to acquire certain fine motor abilities. These ones 
require special and individualized treatment. 

But the directed, spontaneous or institutionalized learning of fine motor abilities, which continues throughout 
childhood, cannot be achieved easily and efficiently, from a certain moment on, without the participation of 
global, gross abilities related to the activity of large muscle groups. 

It is worth mentioning that these motor abilities, both the fine and gross ones, will represent the sector of motor 
competences which are involved in many professions where practical activities are based on manual work and 
require precise, specialized movements performed as efficiently as possible.  

Psychomotricity provides the child the favorable framework for building a system of skills through which they 
can act efficiently in all circumstances, coping thus with the requirements of various life situations encountered 
over time. The importance of psychomotor education has been highlighted by several authors, who recognized its 
status of specific objective of physical education. 

According to Epuran and Horghidan (1994), psychomotor development may include the following: 
- development of motor qualities (speed, strength, endurance, agility, flexibility); 
- development of kinesthesia (complex perception of movement); 
- development of basic motor abilities and skills (walking, running, jumping, throwing, climbing, pushing, 

pulling); 
- development of working capacity and adaptation capacity of the body to the motor task. 
A more detailed presentation of the psychomotricity objectives is achieved by Albu et al. (2006), who 

emphasize two types of objectives, namely the general and particular ones. In the category of general objectives, 
we find: 

- knowing and understanding the elements of psychomotricity; 
- knowing the instruments through which one can act; 
- mastering the basic behaviors of psychomotricity in order to obtain an appropriate response; 
- early identification of psychomotor delays in order to guide the education process towards removing them; 
- early diagnosis of psychomotricity disorders and approaching the rehabilitation process so as to reduce 

their negative effects. 
In terms of particular objectives, psychomotricity aims at the following issues: 
- development of kinesthesia, perception and complex representation of movement; 
- improvement of movement ability directed towards the precise adaptation to demands and the body control; 
- assessment of psychomotor potential by estimating the ratio between biological age and chronological age; 
- development of basic and applied motor abilities and skills: walking, running, jumping, balance, climbing, 

pulling; 
- improvement of motor qualities: speed, strength, endurance, agility. 

Characteristics of psychomotor development 

Mental and motor manifestations, which are rudimentary at birth, evolve progressively during childhood, 
showing a synergic development at the beginning, but subsequently each component completes a route 
increasingly hierarchized and differentiated.  

Arcan and Ciumăgeanu (1980) highlight the complex process of psychomotor development and reveal some 
particularly important characteristics underpinning it: 

- in the development of psychomotricity, quantitative accumulations become the premises of qualitative 
leaps that generate new forms of behavior, superior to the previous ones; 

- the newly issued qualities will not remove the previous ones, but will incorporate them through a series of 
successive restructuring operations; 

- the development of psychomotricity occurs in stages, each stage of age presenting several specific features; 
- within short time intervals, there occur continuous but low-intensity transformations; 
- the various traits and processes have particular paces of development. 
Although there are still diverse points of view regarding the assessment of the child’s normal development in 

different age periods, there have been developed several rules allowing an objective measurement of the 
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performance level reached by the child. In this regard, Albu et al. (2006) identify the presence of three distinct 
stages in the development of psychomotor phenomenon: innovation, integration and balance. 

Within the first stage, the child tests his/her abilities by trial and error, managing the innovation of new 
movements and gestures that will be repeated later in order to obtain a similar effect. The integration stage is 
characterized by an improvement of movements, which become much more precise and stable following the 
enhancement of nervous control and the increasingly closer relationship between sensory and motor fields. The 
balance stage coincides with a permanent reorganization, the acquired movements being performed accurately and 
becoming thus the ground for new motor experiences. 

The staged aspect, characteristic to the psychomotor development, is associated with the influence of some 
specific factors (nerve maturation, learning) and mostly with the influence of some particular laws which are 
represented, according to Guillarmé (1983), by differentiation and variability. Differentiation, expressed since the 
first months of life, aims at passing from the execution of chaotic, gross movements, with a general character, to 
their localization in a certain segment, orientation towards a certain direction and adaptation to the intended 
purpose. Variability refers to the uneven development of psychomotricity over time, meaning that the periods of 
rapid evolution alternate with those of relatively slow progression. 

Albu et al. (2006) state that the evolution of psychomotricity is in a direct relationship with the development of 
musculoskeletal system, a process which is also under the sphere of influence of four important laws: 

1) Ossification and bone growth, which occur differently from one segment to another; 
2) Godin’s Alternation Law, according to which the bouts of bone growth occur at a six-month interval, the 

growth in length alternating with that in thickness; 
3) Delpech’s Law, which predicts that, in those situations characterized by low pressure transmitted by the 

diathrodial cartilages, the nearby growth plate is activated, and conversely; 
4) Movement, perceived as a facilitating factor in the development of musculoskeletal system due to the 

functional excitation of muscles, which stimulates the process of bone growth in both length and thickness. 

Main components of psychomotricity 

The psychomotor area is very large, benefiting from a rich and varied content, within which the analytical and 
synthetic elements interpenetrate. In the specialized literature, there are presented different views on the structure 
of psychomotricity, which highlights the insufficient clarification and classification of the notion. Thus, Moţet 
(2001) considers that psychomotricity may include the following components: 

1. Knowledge of human body and configuration of self-image: 
- body schema and body image; 
- laterality and its dominance; 
- control of segments and identification of their dominance. 
2. Basic motor behaviors: 
- general dynamic coordination; 
- segmental dynamic coordination. 
3. Perceptual-motor behaviors: 
- spatial orientation-organization-structure; 
- temporal orientation-organization-structure; 
- relaxation and movement self-control; 
- adjustment of movements through language. 
According to Epuran and Horghidan (1994), the components of psychomotricity are represented by: 
- body schema; 
- laterality; 
- static coordination - balance; 
- perceptual-motor coordination (perception of space, rhythm and own movements); 
- rapidity of movements; 
- ideo-motricity (as a dynamic synthesis of the body schema and perceptual-motor coordination with the 

motor task). 
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Fleishman (quoted by Epuran & Horghidan, 1994) presents the following dimensions of psychomotor area: 
- accurate control, ability to perform appropriate movements engaging in action major muscle groups; 
- multi-segmental coordination, represented by the possibility to combine the action of several body 

segments; 
-  possibility to choose the desired response; 
- simple and quick reaction time; 
- movement speed, especially in the arms; 
- ability to estimate the movement speed of an object; 
- manual dexterity, the possibility to manipulate very small objects; 
- arm and hand stability while performing an exercise; 
- “tapping”, represented by the possibility to perform wrist movements quickly and accurately; 
- ability to achieve a particular eye-hand adjustment by shooting. 
Closer to the field of physical education and sports, Horghidan (2000) proposes the following classification of 

psychomotor components:body schema;laterality;ideo-motricity;motor intelligence;organization of motor 
responses. 

A highly schematic structuring of the motor function was achieved by Picq and Vayer (1968, quoted by Albu 
et al., 2006, pp. 16-17). The two authors propose three types of manifestation of the activity: 

1. Basic motor behaviors: they are more or less controlled cortically and include ocular-motor coordination, 
static and dynamic balance and general dynamic coordination; 

2. Neuromotor behaviors: they are closely related to the nervous system maturation and include the muscle 
tone and proprioceptive sensations; 

3. Perceptual-motor behaviors and structures: they are in a direct relationship with intelligence, being 
developed and improved through education; this category includes body schema, laterality and spatial-temporal 
orientation. 

From this perspective, psychomotricity is regarded as the prelude of global motricity and, in the context of 
physical education, should be regarded as a developmental and educational process. 

Discussions and conclusions 

A successful educational approach to the fine but especially gross motricity and the achievement of motor 
performances according to the characteristics and types of movements, their complexity and the magnitude of 
external load will also depend on the level of conditional and coordinating motor abilities, auxiliary motor 
qualities and the related motor skills acquired in ontogenesis. 
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Abstract. Our paper aims to assess the somatic characteristics and motor aptitudes of young people at risk of social 
exclusion due to the economic situation. The scientific approach is part of the "Strategies for the Future, Strategies for Youth" 
project, which is part of the program implemented in the context of the Financial Mechanism of the European Economic Area 
(EEA). The project aims to develop methodologies and specific strategies based on sport, in order to enhance social inclusion 
and combat exclusion for young people who are vulnerable as a consequence of disabilities or the economic situation. We 
conducted an applied investigation over a period of 6 months. 128 young people aged between 16 and 29 were included in the 
research. Documentation, observation, measurement, statistical and mathematical methods, graphical methods were employed 
as research methods.The objectivity of the research was secured through a set of 6 tests and tasks: height and weight 
measuring, 10x5m run, maximum number of pushups in 30”, the maximum number of dorsal-lying trunk fluxions in 30”, and 
the Sargent test.Our results determine the motor and somatic potential of young people at risk of social exclusion due to the 
economic situation. 

Keywords:young people, evaluation, controls. 

Introduction   

The European Sports Charter defines sport as “all forms of physical activity, which, through casual or 
organized participation, aim at expressing or improving physical fitness and mental well-being, forming social 
relationships or obtaining results in competition at all levels”. 

Physical education and sport have an essential attribute whose effect is social inclusion, and that is the 
performance of specific group activities. Physical education and sport represent a phenomenon whose importance 
has grown considerably, engaging large categories of people and becoming much more practiced and watched 
(sport events watched by viewers), enjoying the characteristics of social media that encourage social and societal 
integration. (Dragnea, Bota, &Stănescu, 2000, p. 148) 

Physical education and sport activities entail recreation, they are the ideal means of having contact with other 
people and establishing new relationships. The integrative nature of sport makes it an ideal platform for 
manifestation, expression and self-discovery. 

Our research aims to evaluate the somatic and motor potential in young people who are at risk of social 
exclusion caused by economic factors. This phenomenon occurs in the context of a perceivable reduction in the 
level of the students’ motor capacity (Stănescu, Ciolcă, &Stoicescu, 2015). The measurement was based on an 
optimal strategic plan with a high degree of objectivity and in close correlation with the needs of the population 
(Grigore, 2011, p.15). The scientific endeavor is part of the project “Strategies for the future, strategies for youth”, 
which targets the development of specific methodologies and strategies based on sport, with a view to increasing 
social inclusion and combating exclusion for young people at risk from disabilities or financial situation. The 
program develops within the Financial Mechanism of the European Economic Area (EEA). This evaluation must 
be seen as an intrinsic process generating information with a self-regulatory function to increase the efficiency of 
the suggested programs (Tudor, 2013, p.37). 

Materials and methods 

The study is of the observation type and took place over a period of 6 months. The participating subjects are 
128 young people, including Romani people, a requirement of the above mentioned project, aged between 16 and 
29 years old, from Bucharest and Ilfov country. The research objectivity was secured through a set of 6 tests and 
tasks: height and weight (body mass) measuring, 10x5m run, the maximum number of pushups in 30”, the 
maximum number of dorsal-lying trunk flexions in 30”, and the Sargent test. This set of tests and tasks 
complements the variety of tests able to illustrate the level of motor development in the investigated population, 
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which were elaborated by different authors, such as Cazorla (1989) and Soppelsa and Albaret (2005).These tests 
and tasks determine a willing participation in the evaluation process through the development of self-control skills 
(Grigore, 2008, p.180). Out of the tasks listed above, four are very well-known, which is why we are going to 
describe only the two less frequent tasks: 

 The maximum number of pushups in 30” 
Aim: to measure strength in resistance mode at the level of upper limb muscles  
Resources: 2x1 m plane surface, chronometer  
Methodology: from lying face down, with the feet and palms set firmly on the floor, body straight, eyes ahead, 

the subject bends his arms until the chest almost touches the floor (a distance of maximum 10 cm) and returns in 
the initial position. In the record sheet, we enter the maximum number of repetitions over 30”. Only one set of 
repetitions is permitted.   

Observation: The incorrect executions shall not be counted.  
 The maximum number of dorsal-lying trunk flexions in 30” 
Aim: to measure strength in resistance mode at the level of abdominal muscles  
Resources: 2x1 m plane surface/ gym mat/ fitness mat, chronometer  
Methodology: from a dorsal-lying position, hands behind the nape, soles firmly set on the floor, knees semi-

bent, legs set apart, the subject performs as many trunk flexions as possible in 30”. A correct execution counts 
when the subject touches the mat with his/her shoulders and the knees with his/her elbows. In the record sheet we 
enter the maximum number of repetitions. Only one set of repetitions is permitted. 

Observation: To set his/her feet firmly on the floor, the student shall be helped by a classmate or shall anchor 
the feet under the last step of a fixed ladder. The incorrect executions shall not be counted. The research methods 
used were: documentation, observation, measurement, statistical and mathematical method, graphical method. 

Results 

Data processing and interpretation, for all tests and tasks, was performed by gender and ethnicity. The 
evaluation of data obtained through weight measurement reflects, synthetically, the following: 

 The values of central tendency in boys and girls are 3 kg higher than those obtained by Romani children 
(Fig. 1). This difference may be associated with the investigated population’s eating habits and lifestyle 
(Rich-Edwards etal., 1994;Stevensetal., 1998); 

 The data distribution indicates positive asymmetry (Table 1); 
 Homogeneity is moderate, except in the case of Roma girls, who display a high level of homogeneity. 

Table 1. Weight (body mass) measurement (kg) 

 Average  Max S Min VF 
BOYS 69.65 96.00 9.80 53.00 14.07 
ROMA BOYS 

66.19 
81.00 8.87 50.00 

 
13.40 

TOTAL 64.25 96.00 9.76 45.00 15.19 
GIRLS 58.57 79.00 6.44 45.00 11.00 
ROMA GIRLS 55.33 56.00 0.58 55.00 1.04 
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Fig. 1. Average values of weight (body mass) measurement (kg) 

The evaluation of data obtained through height measurement reflects synthetically the following: 
 The values of central tendency in boys and girls are about 2-4 cm higher than those obtained by Romani 

children (Fig. 2);  
 The data distribution around the average indicates negative asymmetry (Table 2); 
 Homogeneity is high in all cases. 

Table 2. Height measurement  

 Average Max S Min VF 
BOYS 176.82 190.00 6.30 167 3.56 
ROMA BOYS 174.86 190.00 7.28 162.00 4.16 
TOTAL 172.74 190.00 8.10 152.00 4.69 
GIRLS 168.29 181.00 7.60 152.00 4.52 
ROMA GIRLS 164.00 171.00 6.24 159.00 3.81 

 

 
Fig. 2. Average values of height measurement (cm) 

The evaluation of data obtained for the 10x5m run reflects synthetically the following: 
 The average values of Roma boys are better than those obtained by boys, while the girls obtained higher 

values than Roma girls (Fig. 3);  
 The data distribution indicates positive asymmetry, which is a negative phenomenon (Table 3); 
 Homogeneity is high in all cases. 
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Table 3. 10x5m run (sec) 

 Average Max S Min VF 
BOYS 17.24 21.69 1.49 14.12 8.67 
ROMA BOYS 17.15 19.56 1.12 15.22 6.54 
TOTAL 17.67 22.55 1.45 14.12 8.19 
GIRLS 18.25 22.55 1.32 16.20 7.22 
ROMA GIRLS 18.87 19.93 0.98 18.00 5.19 

 

 
Fig. 3. Average values for the 10x5m run (sec) 

Evaluation of the results obtained for pushups in 30” reflects synthetically the following: 
 The boys’ average result is better than that obtained by Roma boys, and the girls recorded better results 

than Roma girls (Fig. 4); 
 The data distribution indicates positive asymmetry (Table 4); 
 The variability factor reflects lack of homogeneity in all cases.   

Table 4. Maximum pushups in 30” (reps) 

 Average  Max S Min VF 

BOYS  28.37 48.00 8.35 4.00 29.42 
ROMA BOYS 26.43 38.00 5.60 17.00 21.19 
TOTAL 21.71 48.00 10.13 0.00 46.63 
GIRLS 13.96 27.00 6.76 0.00 48.39 
ROMA GIRLS 7.33 9.00 2.08 5.00 28.39 

      

 
Fig. 4. Average values obtained for pushups in 30" (reps) 
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Evaluation of the results obtained for the dorsal-lyingtrunk flexiontask reflects synthetically the following: 
 The Roma boys’ average result is better than that obtained by boys, and the girls recorded better results 

than Roma girls (Fig. 5); 
 The data distribution around the average is relatively equal (Table 5); 
 The variability factor reflects lack of homogeneity in the case of girls and moderate homogeneity in the 

case of boys.   

Table 5. Dorsal-lying trunk flexion task in 30”(reps) 

 Average  Max S Min VF 

BOYS 28.67 42.00 5.12 15.00 17.86 
ROMA BOYS 29.19 39.00 4.59 22.00 15.72 
TOTAL 26.00 42.00 6.30 11.00 24.24 
GIRLS 22.65 38.00 5.84 11.00 25.79 
ROMA GIRLS 15.33 20.00 4.16 12.00 27.15 

 

 
Fig. 5. Average values obtained for dorsal-lying trunk flexions in 30” (reps) 

Evaluation of the results obtained forSargent test reflects synthetically the following: 
 The Roma boys’ average result is slightly better than that obtained by boys, while the girls recorded much 

better results than Roma girls (Fig. 6); 
 The data distribution indicates positive asymmetry (Table 6); 
 Homogeneity is moderate in the case Roma boys and girls, low for boys, and there is a lack of homogeneity 

in the case of Roma girls; 
 This increased variability of the data in the strength tests, associated with a diminishing tendency of the 

results, has been noted in previous studies by Stănescu, Ciolcă and Stoicescu (2015). 

Table 6. Sargent Test (cm) 

 Average  Max S Min VF 
BOYS 37.84 70.00 8.95 17.86 23.64 
ROMA BOYS 38.10 47.00 5.97 27.00 15.68 
TOTAL 34.02 70.00 8.50 11.00 24.99 
GIRLS 29.39 40.00 5.32 20.00 18.13 
ROMA GIRLS 20.67 28.00 8.74 11.00 42.28 
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Fig. 6. Average results in the Sargent Test (cm) 

Discussions and conclusions   

As a result of the data recording, processing and interpretation, we can draw the following conclusions:  
 The values of the main tendency reflect higher values of the somatic component in the case of boys 

compared to Roma boys, but the latter have better results in the motor component, except in doing pushups. 
The girls record better results than Roma girls both in the somatic and the motor component. Therefore, we 
may say that the assessed Roma population record lower results than the other participants, as far as the 
somatic aspect is concerned, but have better results in motor skills. The lower somatic values of this 
population do not increase the risk of exclusion, as shorter players who possess good motor skills can also 
be very efficient at games (Ciolcă, 2005, p.40); 

 The distribution of results around the average generally reflects positive aspects, with their alignment in the 
area of higher-than-average values, except for the 10x5m run task and weight measurement, where this 
alignment to the right of the average is not beneficial; 

 As far as the level of homogeneity is concerned, we notice that the group is homogenous from a somatic 
point of view, while from the point of view of motor skills, the group has a high degree of homogeneity in 
the running test, contrasting with the strength tests, where the level of homogeneity is low;  

 On the whole, the results show a young population who, from a somatic point of view, as a result of the 
ratio between body weight and muscle strength, has tendencies towards localized adiposity, while from a 
motor point of view, we can note that the resulting values are low. In this context, we can say that the target 
population of the study presents a somatic development which is mainly above average, but with a low 
motor potential, particularly in the speed component. 
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Abstract. In the national education curriculum, physical education (PE) is a compulsory subject in all grades and levels. 
According to current regulations, depending on diseases, children may obtain from physicians a total or partial medical 
exemption frompracticing physical exercises. Even if they are present in the gym, students are not engaged in any physical 
exercise and do not receive any marks. Since the national educational system is based on school performance and the overall 
annual average achieved by the students is a criterion for calculating the score for admission to high school, on the one hand, 
and since it is noted a decreasing interest of high school students in physical exercises, on the other hand,this paper intends to 
illustrate the situation of medical exemptions from PE for grades 1, 5, 9 and 12, as stated by physical education teachers for 
the school year 2011-2012. Data were collected within the project called “Assessment of somatic, functional and motor 
potential of the Romanian school population”, revealing the level of this phenomenon in 29 counties. Medical exemptions atthe 
national level were analyzed in relation to different types of disease, for each grade. The conclusions of this paper and the 
proposals of the authors may represent the basis for future studies and methodological initiatives.  

Keywords: physical education, medical exemptions, physical exercises. 

Introduction 

A worrying phenomenon was noticed over time in relation to physical education and sports, namely the share 
of medical exemptions from physical education lessons has increased. Therefore, in 2013, representatives of the 
Ministry of Sports stated that half of the students had medical exemptions from that subject. Since the statement 
was not accompanied by a quote for a research study in this regard, we express our reservations about its veracity. 
However, we keep in mind the concern expressed by that statement and, in particular, the good will to identify a 
set of measures by which students are encouraged to perform more exercise. 

The phenomenon of medical exemptions, observed especially among students in the last grades of educational 
cycles (8th and 12th grades), largely affects the image andthe role played by this subject in the national curriculum. 

Bocu et al. (2011) has highlighted that, according to the annual review of the health of school population, most 
medical exemptions are issued for: obesity and thyroid dysfunction (eating disorders); refraction disorders (sight 
diseases); arrhythmias and valvular heart disease (cardiovascular diseases); spinal deformities and postural defects 
(physical disabilities). 

Given that theliterature in our country shows only the regional situation regarding medical exemptions 
(Stănescu & Ciolcă, 2005; Stănescu, Ciolcă, Bejan, &Stoicescu, 2008), data obtained within the project can be 
considered as national reference data, a benchmark for future studies. In 2014, Tudor et al. expressed their concern 
about this phenomenon examined in schools and high schools of Bucharest. The authors noted an increasing trend 
in the number of exemptions among high school students. 

Similar phenomena were observed within other educational systems too. Vasic et al. (2011) showed that, in 
secondary education in Serbia, the number of medical exemptions raised about 4 times from the 5th grade to the 8th 
grade. The most common conditions for issuing medical exemptions were those of the respiratory system (asthma, 
bronchial asthma), followed by cardiovascular diseases (genetic heart disease, hypertension, hemophilia, 
leukemia), as well as digestive, urogenital, osteoarticular, neurological, ophthalmological, endocrine and 
dermatological diseases. Although there were no percentages associated with each type of disease, the cited 
authors noted that, from one grade to another, the number of medical exemptions was increasing, especially among 
girls (Kimm et al., 2001. Nader et al., 2008, quoted by Vasic et al., 2011). 

The same authors signal the existence of several psychosocial and pedagogical factors that lead to this 
phenomenon, changing it from a tool helping students with health problems into a refuge for those who do not feel 
comfortable to participate in physical education classes (either because they have a low level of motor skills and 
are afraid that they could receive low grades, or because the classes are boring and the training means fail to bring 
the expected level of satisfaction). 
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Materials and methods 

Aim of the paper. The purpose of this paper is to highlight the frequency of medical conditions underlying total 
and partial medical exemptions from physical education (1st, 5th, 9th and 12th grades), and also to encourage the 
PEteachers to acquire new skills in order to support the students’ desire for practicing physical exercises safely. 

Sample. Data on medical exemptions were collected within the project called “Assessment of the somatic, 
functional and motor potential of the Romanian school population”, carried out from2011 to 2012, during the 
partnership between the Ministry of Education of Scientific Research (MECS) and the National University of 
Physical Education and Sports (UNEFS). 

However, we cannot say for sure that those were the only medical exemptions issued in the school year 2011-
2012 at the county level, and this is one of the limiting elements concerning the situation of medical exemptions. 
Therefore, the analysis will be limited to the exemptions registered by teachers in their personal records and made 
available for the project analysis. Chart 1 shows the centralized situation of the cases transmitted from 31 counties 
that participated in collecting data within the above-mentioned project. 
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Chart 1. Number of medical exemptions for the school year 2011-2012by grade, as reported by PE teachers   

Research methods. Information processing was achieved by centralizing these types of medical conditions and 
calculating their frequencyfor each grade, by gender (male/female) and type of exemption (total or partialones). 
The results provided by teachers are presented in the following tables and charts. 

Results 

In the 1st grade, the 113 total exemptions issued for boys mentioned neurological disorders, followed by 
respiratory and cardiovascular diseases. In the 100 exemptions issued for girls, the most common problems 
mentioned were the respiratory, cardiovascular and neurological disorders. (Table 1) 

Partial exemptions were issued for 60 boys in the 1st grade, for neurological, cardiovascular and endocrine 
diseases, while 49 girls were given partial medical exemptions for neurological, cardiovascular and respiratory 
disorders. (Table 2, Graph 3) 
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In the 5thgrade, 258 total medical exemptions were issued for boys, mainly for cardiovascular, osteoarticular, 
neurological and respiratory diseases, and 286 were issued for girls, and the most common disorders mentioned in 
the total exemptions were cardiovascular, respiratory and osteoarticular diseases. (Table 3) 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Partial exemptions were issued for 54 boys in the 5thgrade, especially for ENT disorders, pulmonary, 
musculoskeletaland respiratory diseases, and 73 partial exemptions were issued for girls, in particular for 
musculoskeletal, cardiovascular and endocrine diseases. (Table 4) 

In the 9th grade,390 boys received total exemptions for cardiovascular, musculoskeletal and spinal diseases, 
and 762 girls received total exemptions for spinal, cardiovascular and musculoskeletal diseases. (Table 5) Partial 
exemptions were issued for 72 boys in the 9th grade, especially for spinal, osteoarticular and endocrine diseases; 
113 girls were granted partial exemptions particularly for spinal, osteoarticular and cardiovascular diseases. (Table 
6) 

Table1. Frequency of diseases reported in 
total exemptions from physical activity, 1st grade(school 

year 2011-2012) 

Table2. Frequency of diseases reported in 
partial exemptions from physical activity, 1st grade (school  

year 2011-2012) 
 

Medical condition/gender B (%) G (%) 

other medical conditions 23.01 22.00 

neurological diseases 20.35 15.00 

respiratory diseases 18.58 26.00 

cardiovascular diseases 13.27 21.00 

spinal diseases 5.31 3.00 

ADHD 4.42 1.00 

endocrine disorders 3.54 2.00 

osteoarticular diseases 6.19 3.00 

ophthalmologic disorders 2.65 0.00 

digestive disorders 1.77 1.00 

mental deficiency 0.88 6.00 

Medical condition/gender B (%) G (%) 

other medical conditions 67.21 59.18 

neurological diseases 9.84 18.37 

cardiovascular diseases 8.20 6.12 

endocrine disorders 6.56 2.04 

osteoarticular diseases 6.56 4.08 

respiratory diseases 1.64 6.12 

ADHD 0.00 4.08 

Table 3. Frequency of diseases reported in total 
exemptions from physical activity, 5th grade (school year 

2011-2012) 

Table 4. Frequency of diseases reported in partial 
exemptions from physical activity, 5th grade (school year 

2011-2012) 

Medical condition/gender B (%) G (%) 

other medical conditions 30.00 32.93 

cardiovascular diseases 15.79 21.33 

osteoarticular diseases 11.57 9.44 

neurological diseases 10.10 0.35 

respiratory diseases 10.08 11.94 

gynecological diseases 4.26 1.50 

muscular dystrophy 3.92 0.70 

spine disorders 3.88 5.24 

ENT diseases 3.42 0.35 

pulmonary diseases 3.10 3.50 

ophthalmologic disorders 1.94 5.39 

hepatic disorders 1.55 1.39 

endocrine disorders 0.39 5.94 

Medical condition/gender B (%) G (%) 

other medical conditions 29.63 23.29 

ENT diseases 14.81 4.11 

pulmonary diseases 12.96 4.11 

osteoarticular diseases 12.96 17.81 

respiratory diseases 11.11 4.11 

neurological diseases 5.56 4.11 

cardiovascular diseases 5.56 9.59 

digestive diseases 5.56 2.74 

ophthalmologic disorders 1.85 1.37 
endocrine disorders 0.00 8.22 
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In the 12th grade, total exemptions from physical education and sports were issued for 327 boys for respiratory, 
cardiovascular and osteoarticular diseases. For the 1183 girls, the most common disorders mentioned in the total 
exemptions were those linked to the spine, cardiovascular and musculoskeletal systems. (Table 7)Partial 
exemptions were issued for 32 boys in the 12th grade, especially for osteoarticular, cardiovascular and digestive 
diseases, and for the 121 girls who received partial exemption,the most common motives were ophthalmic, ENT 
and kidney diseases. (Table 9) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A comparative analysis of the frequency of conditions based on which total medical exemptions are issued for 
boys in all grades included in the research shows that, from one grade to another, the share of heart diseases 

Table 5. Frequency of diseases reported in 
total exemptions from physical activity, 9th grade (school 

year 2011-2012) 

Table 6. Frequency of diseases reported in 
partial exemptions from physical activity, 9th grade 

(school year 2011-2012) 

Medical condition/sex B (%) G (%) 

Other medical conditions 35.90 44.02 

cardiovascular diseases 12.56 9.99 

osteoarticular diseases 11.54 7.49 

spine diseases 10.51 16.69 

endocrine disorders 9.49 2.23 

respiratory diseases 7.18 7.10 

hepatic diseases 4.10 1.71 

ophthalmologic diseases 3.85 0.79 

kidney disorders 3.59 1.97 

ENT diseases 0.77 1.84 

digestive diseases 0.51 1.05 

neurological diseases 0.00 5.12 

Medical condition/sex B (%) G (%) 

spine diseases 25.01 15.93 

osteoarticular diseases 19.44 14.39 

other medical conditions 18.06 40.71 

endocrine disorders 13.89 0.88 

kidney disorders 8.33 4.92 

cardiovascular diseases 8.33 11.44 

Table 7. Frequency of diseases reported intotal 
exemptions from physical activity, 12th grade (school 

year 2011-2012) 

Medical condition/gender B (%) G (%) 

other medical conditions 24.92 35.29 

respiratory diseases 13.76 7.96 

cardiovascular diseases 12.23 11.74 

osteoarticular diseases 11.93 10.06 

spinal diseases 7.65 18.52 

pulmonary diseases 3.98 2.26 

neurological diseases 3.06 1.51 

ophthalmologic diseases 2.75 2.01 

hepatic diseases 2.45 2.26 

ENT diseases 1.83 2.10 

endocrine diseases 1.22 2.35 

digestive diseases 0.61 1.93 

kidney diseases  0.31 2.77 

gynecological diseases 0.00 4.27 

 

Table 8. Frequency of diseases reported in 

Medical condition/gender B (%) G (%) 

other medical conditions 46.88 22.32 

osteoarticular diseases 28.13 22.31 

cardiovascular diseases 9.38 8.26 

digestive diseases 9.38 0.00 

respiratory diseases 6.25 0.00 

ophthalmologic diseases 0.00 17.36 

ENT diseases 0.00 15.70 

kidney diseases 0.00 14.05 

partial exemptions from physical activity, 12th grade 
(school year 2011-2012) 
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remains relatively constant, while the endocrine and osteoarticular disorders are more common in pubertal age. In 
the 1st grade, neurological and endocrine disorders have the highest frequency. (Table 9, Chart 2) 

Table 9. Comparative frequency of medical conditions recorded in total exemptions from physical activity – boys 
(school year 2011-2012) 

Medical condition (%) Grade 
1st 5th 9th 12th 

cardiovascular diseases 13.27 12.56 12.56 12.23 
respiratory diseases 18.58 10.08 7.18 13.76 
neurological disorders 20.35 0 0 3.06 
osteoarticular diseases 6.19 11.54 11.54 11.93 
spinal diseases 5.31 10.51 10.51 7.65 
endocrine disorders 3.54 9.49 9.49 1.22 
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Chart 2.Comparative frequency of medical conditions recorded in total exemptions from physical activity – boys (school year 

2011-2012) 

The situation of the girls is illustrated in Table 10. Note that, from one grade to another, the share of heartand 
respiratory diseases decrease. Neurological disorders are decreasing too, especially in the 5th grade. 
Musculoskeletal and spinal disorders increase from one grade to another, reaching the highest values in the 12th 
grade. Puberty is accompanied by more exemptions for endocrine disorders (5th grade). (Table 10, Chart 3) 

Table 10. Comparative frequency of medical conditions recorded in total exemptions from physical activity – girls 
(school year 2011-2012) 

Medical condition (%) Grade  

1st 5th 9th 12th 
cardiovascular diseases 21.00 21.33 9.99 11.74 
respiratory diseases 26.00 11.94 7.10 7.96 
neurological disorders 15.00 0.35 5.12 1.51 
osteoarticular diseases 3.00 9.44 7.49 10.06 
spinal diseases 3.00 5.24 16.69 18.52 
endocrine disorders 2.00 5.94 2.23 2.35 



187                           Discobolul––  Physical Education, Sport and Kinetotherapy JournalVol. XII, no. 3(45), 2016 
 

 
 

21

26

15

3 3 2

21,33

11,94

0,35

9,44

5,24 5,94

9,99

7,1
5,12

7,49

16,69

2,23

11,74

7,96

1,51

10,06

18,52

2,35

0

5

10

15

20

25

30

cardiovascular diseases respiratory diseases neurological disorders osteoarticular diseases spine diseases endocrinological 
disorders

Grade  1st

Grade  5th

Grade  9th

Grade  12th

 
Chart 3.Comparative frequency of medical conditions recorded in total exemptions from physical activity – girls (school year 

2011-2012) 

Discussions and conclusions 

The main conclusionsafter analyzing the situation of medical exemptions are set out below. 
1. Most total and partial medical exemptions are issued for girls. The number of medical exemptions is 

increasing from the 5th grade to the 12th grade. This confirms the data in the literature supporting the decrease in 
activism as students (especially girls) grow older (Stănescu & Ciolcă, 2005; Vasic et al., 2011). At the same time, 
the phenomenoncanbe associated with lower student interest for this subject, especially in the 12th grade, when 
they prefer to participate in other educational activities. 

To prevent such situations, we consider it appropriate to develop the curricular offer in physical education and 
sports, to include contentswhich are attractive and accessible to girls (aerobics, dance etc.) and also motivating 
elements for boys (different sports games). To achieve this, teachers must acquirethemselvesadditional skills 
necessary for teaching new contents. 

2. From one grade to another, the share of conditions for which students receive total and partial medical 
exemptions from physical education changes. Examining the total medical exemptions, it appears that the 
prevailing motives are targeting cardiovascular, respiratory, osteoarticular and spine diseases for both girls and 
boys. These trends are consistent with data published in 2008, analyzed in the city of Bucharest and in Teleorman 
county (Stănescu, Ciolcă, Bejan, &Stoicescu, 2008). 

On the other hand, note that the percentage is similar to that expressed in the literature (Vasic et al., 2011) for 
secondary education. 

3. To gainthe confidence of parents, the teacher should get informed on those diseases and provide alternatives 
for the children’s participation in physical education (as organizers or referees). During the meetings with parents, 
the teacher should initiate discussions on the topic of “exemptions” and talk to them about the advantages of 
systematic participation in PE classes, even if the students are not practicing physical exercise. 

We think that physical education teachers should seek advice or initiate cooperation with physicians and/or 
physiotherapists, so that even the students exempted on medical grounds can benefit from participation in PE 
classes. We also believe it appropriate for the teacher to be constantly informed on the specific characteristics of 
certain diseases with greater frequency among students. If the teacher proves to have solid specialized skills, 
he/she can gain the confidence of children and their parents, and can thus recommend different types of 
appropriate exercises (for medical conditions allowing students to perform moderate and low physical exercise). 

4. School regulations allow students to be exempt from physical exercise. The teacher must take into 
consideration the document issued by a physician. However, we should not forget the theoretical component of 
physical education and its contribution to the socio-emotional development of the student. To benefit from these 
outcomes, the students can participate, in various moments of the lesson, in the activities carried out by the whole 
class or join the class at sporting events. 
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5. Medical exemptions recorded every year can be an important source regarding the health of the younger 
generation. Establishing a national databasevia a platform where teachers can record these exemptionsmight be an 
important tool to collect such information. 
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