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PURPOSE OF STUDY 

Through this study, it is aimed at:    

To determine the most successful methodologies for the development of motor skills 
and flexibility to gymnasts, as the starting point for high scores in the technical 
preparation 

THE BASIC HYPOTHESSIS          

The rating of the training process maximizes its effectiveness?       

OBJECTIVE OF STUDY   

The theme chosen for the breadth of problems handles the training process with all its 
features, considering it as an activity based on a real planning perspective. 

INTRODUCTION  

Olympic Games, championships and meetings World, Europe, regional, have shown not 
only artistic gymnastics massive development in all countries of the world, but also 
increase in a high level of quality of performance techniques. These techniques the 
execution have identified of more artistic gymnastics, raising naturally incomparable 
levels. High levels have provided artistic gymnastics wide popularity, prompting always 
approaching and more talented athletes in the sport artistic, educational and difficult. 
(Lots C., 2010) High level of gymnastics in the world has foundation the motor skills and 
technical. Decomposition of this spectrum in a practical terrain evaluation of preparation 
qualitative gymnast, enable improvement of motor skills in unity with the technical 
preparation. (Meta A., 2001)   

TRAINIG IN ARTISTIC GYMNASTICS 

Training in artistic gymnastics is a pedagogical process, organized and implemented by 
coach gymnasts in order to obtain a top sport product. How effective are the different 
methods used in this process, the higher the score sport. Training in artistic gymnastics 
is an integral process of planning that combines basic occurrences, falling within 
abilities, such as:  

-perceptive 

 

skills 

reparation 

sychological preparation 

 Educational preparation 

ealth preparation  

All these are realized at high levels through cooperation coach gymnast. (Arkaev L.I., 
Suchlin N, G., 2004) In relation to what is expressed above results definition of that: "the 



capacity of direction training process in gymnastics artistic is complex premises, which 
owns the individual" (C Stone M., 2006)  

THEORETICAL PARAMETER PREPARATION MOTOR IN ARTISTIC GYMNASTICS 

Prepare motor considered as the initial basis of future work with athletes in all kinds of 
sports, course gymnastics. The purpose of motor preparation is to strengthen the health 
of gymnasts, the impact on development. and harmonic perfection mobility skills 
necessary for life and sports activities. (Dragnea A., S.Teodorescu, 2002) Motor 
characteristics in this sport change from other types of motor activity, they unlike some 
other sports disciplines, included in three large groups: 

1-Abilities coordinative 2 - Abilities conditional 3-Flexibility 

All three of these features are included in the notion of motor preparation and treated as 

important structures, connected and interdependent with each other. The structure of 

motor activity in artistic gymnastics, based on the writings of Grandi  B .. (2001), 

presented in figures 1-4, which are given ratings above phenomena, with all their 

components: 

 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Abilities motor 

Abilities coordinative 

 

Figure 1: - Defining phenomena motor skills. 

Abilities conditional 

     Abilities coordinative 
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Figure 2: - Types of coordinative skills. 



 

 

 

 

 

 

 

 

 

 

 

 

SUPPLENESS 

Suppleness includes in itself two fundamental phenomenon, namely mobility and 

elasticity, which express the functional characteristics of articular. Suppleness has 

determinant role in the education of specific motor gymnastic skills, at the same time, it 

affects a qualitative execution of exercises. Suppleness gymnast's ability to perform 

motor actions (exercises) with large amplitude. (Marco A., 1985) In gymnastics, the 

effectiveness of motor preparation is successful when suppleness level is optimal 

values. Body movement by building links anatomic made under this rule; articular 

capsule performs 47% of the movement, muscle with bandage performs 41% of the 

movement, tendons and ligaments perform 10% of the movement, the skin 2% of 

movement. 

STRENGTH 

In artistic gymnastics sports performance expresses a harmonious fusion capacity 

motor skills with motor preparation, which occupy a dominant strength with its abilities. 

The sport of artistic gymnastics technique contains a number of elements, whose 

performance requires strength. In these conditions, the gymnasts before starting 

gymnastic exercises, should have won the overall strength. To design a successful 

program of strength training, the coach must understand; relationship sports skills - 

conditional motor skills. Gymnastics is a sport that is based on the ability (capacity) 

individual. . Its competitions activity lasts 8 to 60 seconds, bringing the gymnastics in 

sports that take energy from mixed energy system, alaktik-lactic anaerobic. (Niculescu 

G., 2003) 

Figure 3: - Ingredients conditional skills. 

Abilities conditional 

 

FORCE SPEED SUSTAINABILITY 

     SUPPLENESS 

MOBILITY ELASTICITY 

Figure 4: - Ingredients flexibility. 



In foreign literature strength is defined as; muscle or groupmuscle ability to exercise 

pressure against a resistance. (R. Manno, 1996) 

SUSTAINABILITY 

Ability gymnast to be trained preferably as long time we call sustainability. Under this 
definition appears that length of time for each job sustainability conditioned by the body; 
to factors action dealing with fatigue. Ability to counter fatigue, plays a role very hard in 
sports activities gymnast when it is known, he has to develop large loads coaching and 
overcome various difficulties, which are related to absorption gymnastic technique and 
combinations, as well as development: physical qualities. (Ohmorı H., T. Kume, 2010) 

SPEED 

Speed is the ability to perform motor actions of the body or its links to different 
conditions, the unit shortest time. Neuro-physiological factors of speed in the majority 
are genetically determined. (Skender DH.,2012) S.J. Fleck, Kraemer W.J.,(2004) have 
classified the speed in: 

Overall speed; 

Specific speed; 

Overall speed, he meant the ratio of space permeated with time spent, for the relocation 
of the body or its links.  

Specific speed is rapid contraction of a muscles to perform one or more specific 
movements. 

METHODOLOGY 

In this study, they were taken into analysis thirty-two male gymnasts from five sports 

clubs in different cities of Albania, who are members of the gymnastics competitions at 

the national level of 6 of them at the international level. Tests were conducted with male 

gymnasts in a period of one year, from March 2013 (the first measurement) January-

March 2014 (the second measurement).Measurements were made with the same 

methodology in both periods. The data obtained were compared with indicators of 

gymnastics skills in both periods and with those homologs, to pick from foreign 

literature. Tests demanding apparatus were conducted in the laboratory of the Scientific 

Research Centre of Sports UST and preparation motor tests in gyms and clubs where 

gymnasts coaching. The temperature environments was 180 to 230C.  

Used equipment: 

Meter height, gymnastic stick, protractor, wall scale,5cm high wooden spot, slatted 

bench in cm above the surface, springboard, pommel gymnastic, meter, stopwatch 

parallels low, dynamometer ,Leonardo Mechanography (GRFP) 2008,Ergo-jump "μ 

MuscleLab Jump"; BS 1999,computers. 

 



Indicators measure the athletes, were: 

                   Body height                Body weight                    TMT (BMI) 

Tests of strength and balance in lower limbs defined: 

 

 standing with hands on body the counter movement jump up 

 

Test BT Balance / Stability 

To measure these important indicator of certified used equipment Leonardo 

Mechanography (GRFP) 2008, which is connected to the computer platform that 

measures power, jumping, find balance the legs in different tests, that’s presents in its 

manual. From this equipment was received specific data on the tests conducted. 

 
Figure 5:      Leonardo  
                 Mechanography 
                 (GRFP) 2008 
 

Hands propulsion test the upper limb 

 Vertical propulsion technique with hands. 

In the test the vertical thrust hands were measured: 

      - The height of the jump with hands (cm)                     - Air flight time (ms) 

To measure these important indicator of strength in the upper limbs was used, Ergo-

jump "μ MuscleLab Jump"; BS 1999. From this equipment was received specific data on 

the test performed. 

       Figure 6:  
Ergo-jump BS 1999   
“µ MuscleLab Jump “ 
 

Tests of motor preparation 

With gymnasts were conducted ten motor tests, the muscles in the core parts of the 

body. The test was standardized and validated over a period of 5 years in the Romanian 

Olympic Centre "Deva", with the participation of Romanian teams at all levels, ranging 

from children to adults, as well as the club's gymnasts "Cetat”. (W '& M Artistic 

ORIENTATED TOWARD NATIONAL Squads, Stan A., 2004) 

 



They were committed to following the target for each test in this order: 

        8 Tests of strength        1 Test explosive strength.        1 Test of speed. 

Suppleness tests 

Suppleness thought to evaluate the 10 tests. (Stan A., 2004) It is a significant skill 

dynamic change and as such, it is difficult to compare from one period to another 

period. For every gymnast suppleness it is necessary to be major levels. Control tests 

for estimate the level of this ability, were performed based on the requirements, as 

follows: 

 Tests were measurement practice; 

 They were simple, do not require special conditions and special materials base; 

Tests were conducted on specific skills. It was 230C temperature environments. 

The annual training exercise program 

Annual planning periods answered seriously training in technical the aspect and motor. 

His unification during 2013- 2014 planning of all gymnasts of the test was necessary for 

the test results. Concrete way of extending the periods of annual double cycle are 

presented in the following table: 

Table 1: - Period annual of training 2013-2014 (AGF G.A. 2008) 

MODELS OF CONTENTS MOTOR PREPARATION GYMNASTS 

 Exercises preparation general physical and special  

 Models roundly exercises to develop special physical preparation and different 

parts of the body 

 Specific preparation exercises 

 Motor coordination exercises 

 Specific exercises to educate suppleness articular  

 

 

Nr Main task of the year 

First cycle Second cycle 

 PERIODS 

Prepar. Foundat Transit Prepar. Foundat Transit 

1 Programi acquisition 4,5 1,5 1 3 1,5 0,5 12  month 

2 Program perfection 2,5 3,5 1 2,5 2 0,5 12 month 



Statistical methods                                                                                                                             

Through statistical analysis method to study overview progressive results as concrete 

material argumentative. All data obtained from tests performed were subjected to 

statistical analysis, showing average, standard deviation, variance, probability. 

• Average (X) is calculated with ANOVA method, according to the general formula: = 

AVERAGE (Date). 

• The standard deviation (SD) is calculated with the standard deviation method, 2010. 

EXEL means:     - How far from normal (average) values are. 

• The coefficient of variance (CV) is calculated by the method ANOVA. The variance is 

defined as:    -Change happens within condition, depending on the time, altitude, 

distance, etc. 

• Probability (P) is calculated by the method EXCEL 2010, which is a real number that is 

between 0 and 1.    -Probability is the possibility of an event. 

RESULTS INDICATORS PREPARATION MOTOR 

The content of the results indicators of preparation motor fully explains all the gymnasts 

experimental practical activity, giving the corresponding results. Tests were conducted 

in motor skills (strength) and flexibility. For further comparisons, but we had that 

planned tests, to achieve, even measurements for anthropometry coefficients. 

Table 2 - Parameters measured anthropometric 

Tests propulsion with legs and balance in lower limbs 

Table 3: - Jumping up from the position with legs bent half (SJ) 

 

n=32 
Age 

1 

Age 

2 

Body 

1   M  

Body 

2   M  

Heigh 

1 

Heigh 

2 

TMT 

1 

TMT 

2 
Average 20.87 21.70 64.935 62.5296 165.5 166.3 22.15 21.49 

Dev. Standart ±3.166 ±3.04 ±7.6201 ±6.9111 ±6.31 ±5.80 ±1.64 ±0.97 

Variance 10.02 9.293 58.066 47.7637 39.909 33.696 2.711 0.957 

Propability  p<0.01  p<0.01  p<0.01  p<0.05 

SJ 

Vmax 

m/s 

Vmax 

m/s 

Jump 

Height 

m 

Jump 

Height 

m 

Fmax 

tot 

kN 

Fmax 

tot  

kN 

Pmax 

tot 

kW 

Pmax 

tot 

kW 

 T1 T2 T1 T2 T1 T2 T1 T2 

Average 2.2664 2.254074 0.530 0.565 1.45 1.87 2.69 2.79 

Dev.Stand.. ±0.209 ±0.208313 ±0.091 ±0.096 ±0.20 ±1.98 ±0.47 ±0.47 

Variance 0.043 0.043394 0.008 0.009 0.04 3.92 0.22 0.23 

Propability  p < 0.001  p < 0.05  p < 0.001  p < 0.01 



Table 4: - Jumping up from the position with legs bent half (SJ) 

Table 5: - Jumping to counter movement up (CMJ) 

Table 6: - Jumping to counter movement up (CMJ) 

 

 

 

 

 

SJ 

F max 

tot rel* 

Fg 

F max 

tot rel* 

Fg 

P max 

/ kg 

W/kg 

P max / 

kg 

W/kg 

Efficie

ncy 

% 

Efficie

ncy 

% 

E.F.I. 

% 

E.F.I. 

% 

 T1 T2 T1 T2 T1 T2 T1 T2 
Average 2.2464 2.295 40.7736 40.713 76.28 79.37 71.36 74.037 

Dev. Stand. ±0.172 ±0.207 ±5.1311 ±8.2613 ±7.882 ±9.270 ±9.0087 ±9.6853 

Variance 0.029 0.043 26.328 68.249 62.12 85.93 81.156 93.806 

Propability  p < 0.001  p < 0.001  p < 0.01  p < 0.01 

CMJ 
Vmax 

m/s 

Vmax 

m/s 

Jump 

Heigh

t m 

Jump 

Heigh

t m 

Fmax 

tot 

kN 

Fmax 

tot  

kN 

Pmax 

tot 

kW 

Pmax 

tot  

kW 

 T1 T2 T1 T2 T1 T2 T1 T2 

Average 2.456 2.456296 0.39 0.44740 1.51 1.607 2.87 3.014 

Dev. Standart ±0.22599 ±0.1830 ±0.071 ±0.106 ±0.28 ±0.328 ±0.54 ±0.545 

Variance 0.05107 0.033524 0.0050 0.01132 0.07 0.107 0.29 0.297 

Propability  p < 0.001  p < 0.05  p < 0.01  p < 0.01 

CMJ 
F max 

tot rel* 

Fg 

F max 

tot rel* 

Fg 

P max 

/ kg 

W/kg 

P max / 

kg 

W/kg 

Effici

ency

% 

Efficie

ncy 

% 

E.F.I. 

% 

E.F.I. 

% 

 T1 T2 T1 T2 T1 T2 T1 T2 

Average 2.3304 2.41148 43.33 44.963 78.44 82.740 75.8 79.2592 

Dev. Stand. ±0.2619 ±0.28368 ±5.471 ±5.3247 ±9.535 ±7.3463 ±9.264 ±9.167 

Variance 0.0686 0.08047 29.93 28.352 90.92 53.968 85.833 84.0455 

Propability  p < 0.001  p < 0.001  p < 0.01  p < 0.01 

DJ 
Fmax kN Fmax kN P.max / 

kg W/kg 

P.max / 

kg W/kg 

Fmax /kg 

N/kg 

Fmax /kg 

N/kg 

 T1 T2 T1 T2 T1 T2 

Average 3.2245833 3.79963 28.9842 35.49 49.37416 55.1148 

Dev.Stand. ±0.8646737 ±0.836648 ±7.5841 ±11.61823 ±11.61383 10.7411 

Variance 0.7476607 0.699981 57.5186 134.9832 134.8811 115.371 

Propabilit.  p < 0.001  p < 0.001  p < 0.001 



  

 

 

 

 

 

Table 7: - Jump downward (D.J.) 

 

 

                               

                                  

 

 

 

 

 

 

 

                                             

Table 8 :- Test  balance 

Test vertical push of the hands 
Vertical push hands on being a specific element in artistic gymnastics, has special 
significance. The height of the jump and flight time indicators are measured in hands 
push test where data obtained in two measurement periods presented in tables 9 and 
10 as follows: 
 

 

 

 

 

 

Table 9: - Test of vertical push with hands 

 

 

DJ  ta/tc ta/tc AirTime 

(ta) s 

AirTime 

(ta) s 

Contact 

Time 

(tc) s 

Contact 

Time 

(tc) s 

 T1 T2 T1 T2 T1 T2 

Average 1.64 1.74 0.4487 0.4811 0.2816 0.2465 

Dev. Standart ±0.40 ±0.50 ±0.0699 ±0.0768 ±0.0509 ±0.0495 

Variance 0.16 0.25 0.0048 0.0059 0.0026 0.0024 

Propability  p < 0.001  p < 0.01  p < 0.05 

BT  rel.mm/s 

Pathlength 

rel.mm/s 

Pathlength 

abs. 

Pathlength 

mm 

abs. 

Pathlength 

mm 

 T1 T2 T1 T2 

Mesatarja 101.51292 114.5404 525.0833333 580.7111 

Dev. Standart ±41.111889 ±37.5472 ±182.03532 ±185.8287 

Varianca 1690.1874 1409.792 33136.85884 34532.32 

Propabiliteti  p < 0.001  p < 0.001 

BT  Std. Ellipse  

Area cm² 

Std. Ellipse  

Area cm² 

EQ 

(AP) 

EQ 

(AP) 

 T1 T2 T1 T2 

Mesatarja 16.1029167 17.25654 83.413 84.592 

Dev. Standart ±25.0890914 ±12.18714 ±11.76 ±15.626 

Varianca 629.462509 148.5263 138.37 244.18 

Propabiliteti  p < 0.001  p < 0.01 

 Lartësi kërcimi 1 (cm) Lartësi kërcimi 2 (cm) 

Average 2.82 3.86 

Devijimi Standart ± 1.281293989 1.26964562 

Variance 1.641714286 1.612 

Propability  p<0.001 



 

 

 

 

 

 

Table 10: - Test of vertical push with hands 

Tests motor skills 
Control conducted to gymnasts in two periods, preceded motor skills tests for abdominal 
muscles, back, legs, shoulders and hands. In total 10 tests performed, the ability of the 
strength were applied eight tests, one test of explosive strength (explosive strength), the 
first speed test, which are described in tables 11-15. Parameters obtained from these 
tests, are presented as follows: 
 

Table 11: - Tests for strength abdominal muscle  

 

 

 

 

 

 

 

 

 

 Koha fluturimit 1 (ms) Koha fluturimit 2 (ms) 

Average 520 543.7333333 

Devijimi Standart ± 272.8442779 198.5341052 

Variance 7444.4 3941.579091 

Propability  p<0.001 

The exercises 

presented are 

tested and 

standardized 

FIGURE 

1 2 

 TEST Flex the legs to the body. Flex of the body with the legs. 

 TIME 30” 60” 30” 60” 

INDICATION  Abdominal Abdominal 

OBJECTIVE  STRENGTH STRENGTH 

PHYSICAL  Condition f.sh.1 f.sh.2 f.q.1 f.q.2 f.sh.1 f.sh.2 f.q.1 f.q.2  

Average  18.25 19.3 30.1 31.62 17.0 18.1 28.1 29.592 

Devij.Standart ±  3.007 3.08 4.21 4.243 2.93 3.13 4.09 4.2990 

Variance  9.045 9.53 17.7 18.01 8.60 9.84 16.7 18.481 

Propability   p<0001  p<0001  p<0001  p<0001 



 

Table 12: - Tests for muscle strength back 

 

 

Table 13: - Test for strength muscle of legs 

 

The exercises 

presented are 

tested and 

standardized 

FIGURE 

3 4 

 TEST Toss the legs back-up. Increased  trunk back-up. 

 TIME 30” 60” 30” 60” 

INDICATION  Spine Spine 

OBJECTIVE  STRENGTH STRENGTH 

PHYSICAL  Condition f.sh.1 f.sh.2 f.q.1 f.q.2 f.sh.1 f.sh.2 f.q.1 f.q.2  

Average  22.7 24.3 40.2 41.8 21.7 23.03 38.03 39.29 

Devij.Standart ±  2.59 2.68 3.32 3.38 2.12 2.22 2.68 3.073 

Variance  6.73 7.23 11.0 11.4 4.52 4.960 7.19 9.44 

Propability   p<0.01  p<0.01  p<0001  p<0001 

The exercises 

presented are 

tested and 

standardized 

FIGURE 

5 

 TEST Deep cuts in the tail with his left foot. (right) the increase in pf 

  Left Right 

 TIME 30” 60” 30” 60” 

INDICATION  Legs (din.) + Back (sta.) 

OBJECTIVE  STRENGTH 

PHYSICAL  Condition f.sh.1 f.sh.2 f.q.1 f.q.2 f.sh.1 f.sh.2 f.q.1 f.q.2  

Average  16.7 18.2 26.2 27.81 17 18.2 26.5 28.1 

Devij.Standart ±  2.11 2.33 3.48 3.82 2.14 2.09 3.26 3.51 

Variance  4.48 5.43 12.1 14.6 4.61 4.37 10.6 12.3 

Propability   p<0001  p<0001  p<0001  p<0001 



 

 

 

 

 

 

 

 

 

 

 

 

Table 14: - Tests for explosive strength and speed 

Table 15: - Tests for muscle strength abdominal, legs, shoulders, trunk, 

Tests ability sustainability 

For every gymnast sustainability is necessary to be in the highest levels. For this 
reason, we thought to evaluate the 10 tests. Tables 16 -17, showing the results 
recorded by the controls committed as well as the characteristics of each of the tests 

The exercises 

presented are 

tested and 

standardized 

FIGURE 

6 7 

  TEST Long jump. 30 meter run. 

 MEASURING       cm.  Sec.  

INDICATION  Legs Legs 

OBJECTIVE  Strength  explosiv Speed 

PHYSICAL  Condition f .- kord..1 f.- kord..2 kord.1 kord.2 

Average  253.44 257.07 4.2766 4.2059 

Devij.Standart ±  14.723 14.12 0.1884 0.1674 

Variance  216.79 199.37 0.035 0.0280 

Propability   p<0.02  p<0.001 

The exercises 

presented are 

tested and 

standardized 

FIGURE 

8 9 10 

 
TEST Stand angle with 

feet joint. 

Force vertical  row feet 

out and return pf 

Measurement of 

hand strength with 

dynamometer. 

 MEASUR. Sec.  Nr. handstand   Kg. 

INDICATION  Stomach-leg. Shoulders- trunk Hand 

OBJECTIVE  STRENGTH STRENGTH STRENGTH 

PHYSICAL  Condition f.q.1 f.q.2 f.q.-.kord.1 f.q.-.kord.2 f.sh.1 f.sh.2 

Average  39 43.814 6.159 6.855 48.629 51.481 

Devij.Standart ±  6.283 5.3135 3.21765 3.20256 4.6916 4.4839 

Variance  41 28.233 10.3532 10.2564 22.011 20.105 

Propability   p<0.03  p<0.001  p<0.001 



 Tests 1,2,3 for sustainability 

          

               FIGURE 

                      

 

                           

TEST 

 
 
 
 
              
 
               
                   
MEASURING           

1 2 

 

 

3 

 

About circular 

back and front, 

with grab from 

above 

(cm) 

About circular 

front and back, 

to grab from 

below 

(cm) 

Sustainability 

of the trunk 

before 

(cm) 

Bridge support  

(cm) 

T.1 T.2 T.1 T.2 T.1 T.2 T.1 T.2 

Average 34.11 32.69 43.53 42.30 21.57 23.03 87.46 81.84 

Devijimi Standart 11.57 10.57 12.95 11.98 7.12 6.71 20.17 18.32 

Variance 133.9 111.90 167.85 143.58 50.73 45.07 406.97 335.65 

Propability  p<0.001  p<0.001  p<0.001  p<0.02 

Table 16: - The results of tests for the suppleness of the shoulders and trunk 

 Tests  4,5,6  for sustainability 

          

               FIGURE 

                      

 

                           TEST 

 
 
 
 
                       
                        
                         
MEASURING                         

4 5 6 

From before, 

push the arm 

back-up 

() 

 

 

From before, 

push the arm 

back down () 

Split  side () 

T.1 T.2 T.1 T.2 T.1 T.2 

Average 120 125.57 134.03 141.15 158.84 164.03 

Devijimi Standart 16.67 14.71 17.32 17.96 13.66 11.40 

Variance 278 216.65 300.03 322.61 186.61 130.03 

Propability  p<0.02  p<0.02  p<0.01 

Table 17: - The results of tests for the suppleness of the shoulder and hip 

DISCUSSION OF TEST RESULTS IMPLEMENTED 

Anthropometric tests 

Following the experiment in table 2, we had to went to check how anthropometric 
parameters have changed from the first test to the second test, and the differences 
between them. We note that body height has increased insignificantly by 0.8 cm, so in 

5 

cm 
5 

cm 



 

 

this case age and exercises suppleness have had little impact. Body weight has 
decreased by approximately 2.4 kg, which has influence performance measurement 
period (March), which does not favor the measurement of this parameter, as weight 
varies in different periods of exercise. 

Biomechanic tests (F & B) 

Biomechanic tests performed by gymnasts showed the level of preparedness in SJ, 
CMJ, DJ, B.T in the lower bias and vertical jump with hands in the handstand of the 
upper arms. Results of special tests were won by Leonardo Mechanography platforms 
(GRFP) 2008 and Ergo-jump BS 1999 "μ Muscle Lab Jump" where some data were 
calculated, which are analyzed below. In Figure 7, they are reflected in the data SJ, 
bouncing up from half position with legs bent, hands in between. 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: - Details on the test S.J. 

Observing the results in S.J. note slight decline in the average value of speed Vmax = 
VT2-VT1 = 2.2540-2.2624 = - 0.0124 m / s.This average speed value is compensated 
max.të worth hanging jump where, Hmes..=HT2- HT1 = 0.565-0.53 = 0.035m.This 
impact different sense in this case is a result of better coordination not to push growth 
max.totale strength for unit mass of the test 0.42KN first to the second and downs max 
average power. .total with 0.1KW. The exercises used in the preparation of the annual 
cycle periods for this skill, have led to increased muscle hypertrophy of the muscles of 
the legs, despite the fall in the weight of the gymnasts in max. test two. Relativ force 
total average substantial change in value 0.051 per kg / weght. Change in negative has 
power max.relative with -0.061w / kg, which comes as a result of lower speed. 
Efficiency average increase: E = ET2-ET1 = 79.37-76.28 = 3.09% of the group .This 
difference is relatively low for watching genera results note that 11 gymnasts have 
efficiency of 88% - 92%, others efficiency low. This change of variance shows that in the 
two tests differ: T2-T1 = 85.93 - 62.12 = 23.81.Teknic in this case is not well used by 21 



gymnasts after the% efficiency indicator shows how athletes (gymnasts) use the 
technique to the test. E.F.I. the degree of physical fitness test body in this change: EFI 
between. = EFIT2-EFIT1 = 74057 - 2697 = 71.36%, which is low. So, general physical 
training and special for this capability should be developed with higher demand, to 
achieve good results. Changes in this test have been increasing for each measurement, 
which indicates that the differences between the preparation of the gymnasts in the 
second tests are evident then with longest. Propability  p <0.001 found in, Vmax., F.max 
relativ total, P. max. Relativ total, showing the possibility of change in these indicators is 
very low. So F.max.totale, total P.max, efficiency, EFI the probability is p <0:01 and 
height (H) dance p <0:05, which shows the possibility of change and good value, 
especially in the second case, the height of the jump.  

In Figure 8, the test provided data for CMJ, stands hands between trunk counter 
mouvement jump up conducted Leonardo Mechanography platform (GRFP) 2008.   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: - Data test C.M.J. 

In this exercise there is a slight increase in the average speed of the jump in parting: 
Vmax = VT2-VT1 = 2.4563-2.4560 = 0.0003 m / s, this average increase is 
compensated by thus showing a substantial jump height: Hmes.. =HT2- HT1 = 0.4474 - 
0:39 = 0.0574m. This increase in speed and height is a result of increased Fmax.totale 
and Pmax.totale with probability p <0:01 in both cases increasing changes. Fmax = Ft2-
FT1 = 1.607-1.51 = 0.097KN and Pmax = PT2-PT1 = 3014 - 0144 = 2.87 kW. 
Fmax.totale relative (FG) and relative total Pmax (W / kg) have good positive change 
mase.Fmax unit t.relativ = FT2-FT1 = 2.411-2.33 = 0.081Pg.Propability p <0.001. 
Change in promotions. Pmax t. relative =PTt2-PT1 = 44 963 - 43.33 = 1.63.3 W / kg 
Propabiliti p <0.001. Change in discounts. Efficiency and E.F.I. They have a positive 
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change, but low in%. The middle. = ET2-ET1 = 82.74-78.44 = 4.3%. E.F.I. mes,. = 
E.F.I.T2-E.F.I.T1 = 79.26 - 75.8 = 3:46% 

In Figure 9, the test provided data for DJ,. jump downward. By standing on spot (seats) 
high, 50cm falling on the platform with the right foot and immediately jump up to the tops 
of the feet, conducted on the platform Leonardo Mechanography (GRFP) 2008 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 9: - Details on the test D.J. 

In this test we see important connections between: Fmax kN (total maximum strength), 
P.max / kg W / kg (total maximum power (F.SH.), Fmax / kg N / kg (maximum strength 
to body weight) I / c ratio flight time (Air Time) (I) s contact time (Contact Time) (tc) 
s.Maximum strength has increased maximum action. Fmax = FmaxT2 - FmaxT1 = 
3799-3224 = 0.575 kN. Standard deviation have declining of variance and probability 
with little chance of change p <0.001. The total maximum power (F.SH.), P max = PT2-
PT1 = 35.49 - 28 984 = 6506 W / kg, there is a considerable increase for grain, 
regardless of the probability p <0.001 is little possibility of change. Results max.totale 
power have gone hand in hand with maximum force results bodyweight. Fmax / kg = ft2 
- FT1 = 55115-49374 = 5.741N / kg.Reduce the amount of contact time has influenced 
the establishment of flight time. This is also the probability that the T.c. he is p <0.005 
and T.a. It is p <0,01. Results go in reverse Tc. has discounts, Tc = TcT2- TcT1 = 
0.2465-0.2816 = - 0.0351 sec. and Ta. flight time has been increased, as well as the 
height of the jump Ta = 0.4811- 0449 TaT2- TaT1 = = 0.362 sec. Report Ta / Tc 
undergoing average increase of 0.1 from the first measurement in the second. This 
change, as noted above is a result of reducing the contact time and increasing flight 
time, despite the changes come on the rise (0:09). Probability is small p <0.001. 
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B.T. balance test with eyes closed for 10 seconds, measured in two test periods four 
important parameters. Std. Ellipse Area cm² surface depicting DC during the test, rel. 
Pathlength mm / s, the speed of the displacement DC, abs.Pathlength mm, length of 
road that describes QP, EQ (AP)% outcome of the balance (equilibrium) .In figure 10 
are the results of BT 

  

 

 

 

 

  

 

 

 

 

 

Figure 10: - Data on the balance test. 

Looking at the picture above we see that the surface that describes DC the test is 
decreasing, which shows positive growth equilibrium. So the smaller the area, the 
greater balance. Std. Ellipse Area = EAT2-EAT1 = = -1 153 16 103 -17 256 cm² and 
higher EQ = EQT2 - EQT1 = 84.592- 83,413 = 1.179%.Surface describing Q.P. It 
consists of COFy (QP shift in the direction of the anterior / posterior) and COFx (QP 
shift in the direction of the media / lateral) Probability p <0.001 is little chance of change 
in both cases as the surface, as well as the balance. The average speed of the 
displacement of the center of pressure (rel.Pathlength) is increased, this proves the 
variance standard deviation, who have gone in a negative sense, the probability p 
<0.01. The change in speed is good, V.T2-V.T1 rel.Pathlength = = 114.54 -101.51 = 
3.13 mm / s.Si result of lower surface and increasing the speed of DC has increased 
considerably in value, the length (the way) the trajectory of QP abs.Pathlength = L.T2 - 
LT1 = 580.71 - 525.08 = 55.63 mm. with probability p <0.01. 

In Figure 11, the data are on hand vertical thrust from a static position 3 seconds, which 
were measured: 

- The height of the jump with hands in (cm) 

- Time of flight in the air in (ms) 

To measure these important indicator of strength in the upper limbs was used, Ergo-
jump "μ MuscleLab Jump"; BS 1999. 
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Figure 11: - Details of handstand push hands 

In this test the average height of the jump is on the rise. H = HT2 - HT1 = 3.86 -2.82 = 

1.04cm. The standard deviation and variance are decreasing probability with little 

chance of change p <0.001.Ushtrimet realized the training methods have given a 

positive effect in this test. This positive difference in height, has also contributed in 

increasing the average time of flight, push speed etc. The average flight time change is 

T.air = TaT2-TaT1 = 543.73 - 520 = 23.73 milliseconds. The standard deviation and 

variance are decreasing probability with little chance of change p <0.001. Gymnasts 

have tested average difference measurements performed, but the situation on the total 

value of the results, the amount of flight time at the push of the hands during the two 

testing periods, leave much to be desired in most gymnasts. (poor 28 = 87.5 %) 

(average 4 = 12.5%). 

Tests motor skills 

Tests performed by gymnasts, showed the level of preparation strength and speed 
skills. Differences testing parameters indicate the average annual increase for each 
gymnast in particular and the group in general. Table 11 shows the results of tests for 
abdominal muscles, which in the first test, flexion of legs with trunk gymnasts have 
average difference1:05, which indicates the target achievement of the ability to test. 
This ability, strength-speed in 30 seconds requires high qualification. The standard 
deviation has remained almost the same value, where preparation method has been 
conducted shows that uniform, so no difference between the gymnasts, regardless of 
age differences. Changes that have occurred within the two tests in this exercise is 
0485 and the possibility of probability p <0.001. In this test, the strength-sustain ability in 
60 seconds gymnasts during two testing periods have average difference 1:52, the 
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standard deviation has not difference, the difference is 12:31 and the possibility of 
probability p <0.001. 

Table 11 provides data on the test 2, trunk flexion with abdominal legs, where the 

strength-speed capability in 30 seconds, gymnasts have average difference 1.1, which 

is low, 0.2 standard deviation change, variance and probability 24.01 p <0.001. The 

above values show that the average level in this skill gymnasts. In test 2, trunk flexion 

with abdominal legs, strength-sustain ability in 60 seconds, gymnasts have tested 1,492 

average difference, which is good, but the level of preparation by looking at the number 

of repetitions is lower, 0209 changing the standard deviation, variance is 1781, 

indicating that performance has been the best change in this test. Probability p <0.001 

is very low. Figure 12 show graphically the changes in the results of tests 1 and 2 of 

Table 11: 

 

 

 

 

 

Figure 12: - The results of tests 1 and 2 for abdominal muscles 

In the third test of the table 12, toss back-up legs, the muscles in the back, we see that 

to strength-velocity test in 30 seconds and the test strength-sustainability in 60 seconds 

difference gymnasts have better average, 1.6 times more too. So the methodology 

exercises used for this ability have contributed positively to the changes obtained the 

number of realizations. The standard deviation in this test is progressive. The variance 

or change is substantial, which looks and in the values presented. Probability is 1%, 

which gives the opportunity for improvement expected results. 

In the fourth test of the table 12, lifting the trunk back-up, the muscles in the back, 

looking results with smaller changes 1:33 than the average of the test 3. strength- 

speed test in 30 seconds, the average of the change is to test the strength - 

sustainability average 60 seconds is 1.26, standard deviation change in strength-

sustainability test in 60 seconds is relatively variable in the value 0.393, which shows 

differences from the average values are as varied as the maximum score, also in the 

minimum. Changes are good at variance values in both cases. Probability p <0.001, 

where the possibility of improvement is small. Results of tests 3 and 4 of the table 12 

shown graphically as follows: 

 

 

 

0

5

10

15

20

25

30

35

SH.1 SH.2 Q.1 Q.2 SH.1 SH.2 Q.1 Q.2

30” 60” 30” 60”

Përkulje këmbëve  me trupin. Përkulje e trupit me këmbët.

F B
 



 

 

 

 

 

Figure 13: - The results of tests 3 and 4 on the back muscles. 

Table 13 test 5, landing deep in the tail with left leg.(right) the increase in pf motor skills, 

scores with both limbs show low level, especially strength-sustainability test in 60 

seconds. Changes has two control periods, where the standard deviation shows that 

some gymnasts 8 = 25% have optimal value, others 24 = 75% have low and very low. 

Probability is small in test p <0.001.Duke monitoring the results look right leg shows 

higher values of the left foot. Data in Table 13 for the test, landing deep in the tail with 

left leg (right) the increase in pf. They are shown graphically in Figure 14: 

 

 

 

 

 

 

Figure 14: - Test results 5 legs muscles. 

Table 14 test 6, long jump fixed position, look through the training method developed 

neuromuscular explosive force development has improved significantly displacement 

the longest jump, where six gymnasts 18.75% have 7-11 cm difference, 18 gymnasts 

56.25% have 3-6cm difference and 8 gymnasts 25% change 1-2cm. Average change of 

all is 3.63 cm, which as noted above, the improvement is at good levels. The value of 

standard deviation from the average is 12.14 cm, depending on the change has 

decreased, which indicates that most gymnasts tested, there was significant 

improvement from the first test developed in this skill. Probability is p <0:02 = 2% of 

changing the result. The ranking is the best in this test, when compared with literature 

results. 
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1 on 260  very well 

2 260 ÷ 250  good 

3 249 ÷ 239  average 

4 238 ÷ 228  poor 

5 under  228  very poor 
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Table 18 - Comparison of the results with literature data long jump test fixed position. 

Regarding test 7, running speed at 30 m distance table 18, noticed a change around 

0:13 sec. in particular subjects and the average difference 00:07 sec. in both periods for 

all. The standard deviation of the variance have declined, so changes in the group are 

compact and opportunity probability p <0.001.The graph shows the test results 6 and 7 

of Figure 15 motor skills: 

 

 

 

 

 

Figure 15: - The results of the tests 6 and 7 long jump, running 30 m. 

Gymnast ranking is average compared with literature data in Table 19: 

 

 

 

 

 

 

 

 

 

Table 19: - Comparing the results with the literature data on the test run speed at 30 m 

distance 

Table 15 test 8, stand angle with legs joined in parallel, note that gymnasts have tested 

average change 4814 sec. the first test in the second. This level change is good, so the 

impact methodology used has given its effects. This change of note also the probability 

value p <0:03 = 3%. The standard deviation of the variance have declined, indicating 

that the change in the group is compact. Comparison with the literature on this test 

shows average: 

 

 

Literature data of the 

comparison with the level 

of our gymnasts for the 

test: 30 meter run. 

1 on 4  very well 

2 4 ÷ 4.2  good 

3 4.3÷ 4.4  average 

4 4.5 ÷ 4.6  poor 

5 under 4.6  very poor 

 



 

 

 

 

 

Table 20: - Comparing the results with the literature data on the test stand angle with 

joined legs in parallel 

In the test 9 table 15 vertical with strength legs opened in a row, and return to the pf, 

strength required to shoulder and trunk muscles, but also good motor coordination. The 

average change in this test is equal to 0696, so it is small. The variance standard 

deviation are almost without changing the value in both tests. Probability is small p 

<0.001: 

For test 10, the measurement of hand strength with dynamometer, indicated strength 

tightening forearm muscles, where gymnasts have tested 2,852 average difference, 

despite the probability is p <0.001. Gymnast order compared with the values in table 21, 

is best: 

 

 

 

 

 

Table 21: - Comparing the results with literature data in hand strength measuring test 

with dynamometer 

Comments on the status of the gymnasts in suppleness 

In the analysis conducted by the study of the results obtained from the tests associated 
with the suppleness, the requirements are for high level and good; lower levels 
significantly influence, not to say are decisive in reducing other motor skills and 
technical preparation. Precisely, this is one of the main reasons that the literature does 
not provide data for comparison of results in the ability of suppleness. In Tables 16 to 
17, we see that 6 gymnasts, (18.75%) have satisfactorily almost suppleness most tests. 
These gymnasts, suppleness harmonizing with other motor skills, have good technical 
results in competitions, both nationally and internationally. Regarding the above, relying 
on the practical experience of our work together with gymnasts, the following are trying 
to materialize our thoughts for this capability: 

 

Literature data of the 

comparison with the level of 

our gymnasts for the test: 

stand angle with legs joined in 

parallel. 

1 on 52  very well 

2 52 ÷ 47  good 

3 46 ÷ 41  average 

4 40 ÷ 35  poor 

5 under 35  very poor 



Test 1-of (table 16) 

Observing about the tests. circular back-forward with grab thereon and before - back to 
grab from below, we see that the level of gymnastics in this test was good. The average 
in both cases has little value falling. In the first case -1.42 cm and in the second - 
1.23cm .All values are lower, but the difference between them. Probability p <0.001, it 
shows little prospect of change. 

Test 2-of (table 16) 

Level group in this test was satisfactory, almost good. Average change in the two tests 
is 1:46 cm.  Distinguished 7 gymnasts (21.87%) who before tree bending in practice and 
reflect different elements Gymnastic. Probability p <0.001, it shows little prospect of 
change. 

Test 3-of (table 16) 

Status of the group in this test was low; Gymnasts exception 9 (28,125%), who had 
satisfactory. Despite this ranking, the nine gymnasts performed tested running specific 
tests for motor coordination, which are of the same scheme with Bridge. Despite that 
the level was low, the average change was good - 5.62 cm with probability p <0:02. In 
this scheme static suppleness, more preparation is required to improve results. 

Test 4-of (table 17) 

Average change in the two tests was 5:57 degrees and the probability p <0:02, the 
group ranked average status. Low level in this case, and represent 14% of group 
gymnasts 43.75. Precisely, this deficiency makes these difficult gymnast had exercises 
to the same scheme of the test motor and executed with technical deficiencies. This fact 
we observe the exercises, performed by swinging on the gallows (front or back), with 
large amplitude in the ring. 

Test 5-of (table 17) 

Status in this test group was generally good, the average change in both periods tested 
is 12.7 degrees, the probability of change p <0:02. Looking at the table of the results of 
this test, an exception 8 gymnasts (25%) who presented low level. 

Test 6-of (table 17) 

Split side, is already one of the main tests suppleness. Average the two measurements 
showed 5.19 degrees higher and the difference probability p<0,01. The method 
developed for this capability suppleness positive results. Status of the group in this test 
was good. Gymnastic exercises different, requiring split side are many, they performed 
almost with ease by most members of the group tested. 5 gymnasts exception 
(15,625%), who had deficiencies in this test of low level appear. These gymnasts had 
difficulties in the execution of similar elements motor test scheme in question. 

The desire to contribute a little bit to raising the quality of sports in artistic gymnastics, 
naturally led us to the conclusions and recommendations. 

 



CONCLUSIONS AND RECOMMENDATIONS 

A.- Results 

Based on the content of our study, we came to some basic conclusions, which are 
mentioning are as follows: 

• Prepare motor is indispensable component for the preparation of athletes quality in 
gymnastics artistic. 

• The effects of motor preparation derived from time and devoted her preoccupation. 
Motor skills of the gymnasts received in our study were in this order: 6 (18.75%) were at 
a good level, others 18 (56.25%) were on average and 8 (25%) poor. 

B.- Recommendations 

 For every specialist trainer who undertakes to prepare high-level gymnasts in artistic 
gymnastics, it is necessary to lead the principle that the fundamental basis of preparing 
motor in this beautiful sport but difficult, is studying building a program, with the aim of 
increasing the parameters of motor skills, in unity with the other components of the 
training process. 

 Preparation motor constitutes the main factor for the growth of the gymnasts training 
parameters aspect of general and specific special. 

 In the process of long and hard to prepare the gymnasts quality, continuous and 
systematic testing is available for examination of their situation in each period. On the 
other hand, he helps coach gymnast to design and plan the future. 
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