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Abstract 

This research aims to identify the effect of using ballistic training in developing some specific physical abilities and 

improving the performance level in the front acrobatic series (handspring to forward somer sault straight to forward somer 

sault straight with half twist) in floor exercises for gymnasts under 13 Year. 

As the experimental method was used for its suitability to the nature of the study, the basic study was applied to an 

intentional sample of (10) gymnasts from Alexandria, they were divided into two groups, one of them experimental which 

was subject to a training program using ballistic training (weight training and ballistic resistance), and control group is 

subjected to the program followed by the Military Sports Institution in Alexandria (Al-Jaish Club), each group was (5) 

gymnasts , and the two groups have been organized to train for a period of (12) weeks at (36) units (3 weekly units) to 

implement the training programs. 

Conclusions : 

• The effectiveness of using ballistic training in developing some specific physical abilities, and improving the level of 

skill performance in the front acrobatic series (handspring to forward somer sault straight to forward somer sault 

straight with half twist ) in floor exercises for gymnasts under 13 Years where they excelled The experimental group 

over the control group in all measurements of physical variables and skill level performance. 

• There is a high correlation between developing physical abilities and improving the level of skill performance. 

Recommendations : 

• The use of ballistic training (ballistic resistance exercises) in developing physical abilities, and improving the level of 

skill performance of gymnasts under 13 years. 

• Carrying out studies to identify the different training effects of ballistic training in various sporting activities. 

Keywords :( ballistic training , physical abilities , gymnasts) 

Introduction:         

 Gymnastics is from the technical sports that have reached 

ahigh level of accuracy and mastery required for 

performance, through following modern scientific methods, 

proper planning, and designing training programs using 

appropriate physical exercises in order to improve the level 

of performance. 

In recent years, a new method called ballistic training has 

emerged, linking training with weights and plyometric 

training by lifting relatively light weights at high speeds. 

(10: 4), (13: 11), (25: 5), and includes explosive movements 

against resistance at full speed to overcome the lack of 

speed resulting from weight training, so it maintains special 

coordination. (3:16) Movements that perform at full speed, 

and are characterized by high starting rates and short 

contracting times can be considered ballistic movements, 

the characteristics of the working muscle is the violent 

effort that occurs during the movement, while in the low 

muscle effort a decrease in the electrical activity of the 

working muscle (the period of serenity), before the Ballistic 

contraction and paves the way for this period to raise the 

amount of strength and speed for the next contraction. 

(15:25) 

The ballistic movement is divided into three main stages, 

the first of which is the initiation of movement through 

muscular contractions by shortening, then the regression or 

decline depending on the wheel (the amount of movement) 

resulting from the first stage, and finally the phase of 

decreasing velocity accompanied by muscular contractions 

by lengthening. (2:46) 

And some studies have proven that the intensities that range 

between (30 - 50)% of the maximum weight the player can 

lift are the most effective in increasing the outputs of 

mechanical ability, while other studies have shown that the 
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intensities with heavy loads ranging between (80 - 90)% of 

the maximum weight It can be raised to improve dynamic 

performance. (10), (19), (36) 

The design of training programs specified for skills in 

gymnastics needs introducing and inventing special 

methods related to the nature of skill performance, which 

prompted researchers to use ballistic resistance training to 

develop some physical and skill capabilities as one of the 

special methods associated with the nature of the 

performance of the front acrobatic series under 

consideration, where this type of Exercises are based on 

quick stretching of the muscle, such as direct contraction 

that results in a strong explosive contraction, improve the 

level of elevations. (23: 526) 

The front acrobatic series is considered to be a group of 

somersaults and rotations and it is one of the basic groups 

complex in floor excersises and is considered a basic 

requirement in the routine according to FIG code of points. 

(8:36) 

This pushed the Egyptian Gymnastics Federation to put 

some of these front acrobatic series at different age stages, 

including the series in our research, which is (handspring to 

forward somer sault straight to forward somer sault straight 

with half twist) 

Through the work of one of the researchers as a technical 

director and international referee, he noticed the inability of 

many players participating in the national championships to 

perform the front series in particular by not linking the parts 

of the series, and thus leads to a lack of their points, which 

makes them outside the competition for the apparatus of 

floor exercises , Despite the high level of performance on 

other apparatuses. 

Since physical and skill preparation is one of the most 

important pillars for raising the level of gymnasts, in 

addition to the ability to compete and achieve 

championships, this purpose can be achieved through 

training using exercises with ballistic resistance. 

Research Objective:: 

identify the effect of using ballistic training in developing 

some specific physical abilities and improving the 

performance level in the front acrobatic series (handspring 

to forward somer sault straight to forward somer sault 

straight with half twist) for floor exercises of gymnasts 

under 13 Year. 

Research hypotheses: 

- There are statistically significant differences between 

the pre and post measurements of the experimental 

group, and the control group in the variables of special 

physical abilities and the skill performance of the front 

acrobatic series under study, in favor of the post 

measurements. 

- There are statistically significant differences between 

the experimental group and the control group in the 

post measurements of the variables of special physical 

abilities and the skill performance of the front 

acrobatic series under study, in favor of the 

experimental group. 

Research terms: 

Ballistic training (weight training and ballistic resistance 

exercises): 

- Explosive movements against resistance as quickly as 

possible. (2:46) 

- The ability of muscles to perform movements as 

quickly as possible when there are resistances. (3:20) 

- The movements that is characterized by increasing in 

speed for maximum range while throwing a heavier 

weight into a vacuum. (26:13) 

Search procedures : 

Research Methodology : 

The experimental method was used to suit the nature of the 

research. 

The human domain: 

Gymnastics players in the Alexandria area under 13 years 

old, which are (10) players. 

Time domain: 

The study was conducted from 8/6/2019 to 26/9/2019 as 

follows: 

1. The surveys were conducted from 8/6/2019 to 

17/6/2019. 

2. The pre-measurements were carried out from 

22/6/2019 to 27/6/2019. 

3. The basic study was conducted during the period from 

29/6/2019 to 19/9/2019.  

4. The post measurements were carried out from 

9/21/2019 to 26/9/2019. 

Location: 

Gymnastics hall at the Military Sports Institution in 

Alexandria (Al-Jaish Club). 

Research Sample: 

The basic study was applied to an intentional sample of (10) 

gymnasts, in Alexandria, who were divided into two groups 

(one is experimental and the other is control), the strength 

of each group (5) players. 

While surveys were applied to a random sample of (5) 

gymnasts in the Alexandria region. 

Pilot studies: 

First pilot study: 

The selection and identification of the most appropriate 

physical and skill tests and measurements, and resulted in 

the identification of the most appropriate physical and skill 

tests. The tests and measurements applied for the physical 

variables under study: 

• Test (bend the trunk forward in front of the bottom, the 

dome, the leg lifted from the back to a Swedish seat) 

to measure flexibility. 

• A test (vertical jump, long jump) to measure the force 

distinguished by the speed of the two legs. 

• Arm flexing (attachment) in 10s, (attachment) of 

arms folded in 10s to measure the force marked by 

the velocity of the arms. 
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• Test (flatness) lifting the trunk with the arms, 

(attached) Lifting the legs to measure the force 

marked by the speed of the trunk. 

• Skill tests under study: 

- Handspring. 

- Forward somer sault straight. 

- forward somer sault straight with half twist 

- Evaluating front acrobatic series skills. 

second pilot study: 

• Choosing and defining the appropriate exercises for 

the ballistic training program (ballistic resistance 

exercises) directed to develop some physical abilities 

in order to improve the level of performance in the 

front acrobatic series under study, and resulted in the 

identification of exercises for the program (weight 

training and ballistic resistance). 

• Define the warm-up and end exercises for the 

experimental and control groups. 

Statistical treatments: 

The SPSS statistical program was used to extract the 

following statistical treatments: Arithmetic mean - standard 

deviation - difference coefficient - torsional coefficient - 

difference between the two averages - value (T) - 

correlation coefficient - effect size - percentage 

improvement 

Homogeneity of the sample: 

 

Table (1) 

Statistical indications of basic and physical variables of the total research sample before experiment n = 10 

                                            statistics 

variables    

measurement 

unit 

 

Mean 

Standard 

deviation 

Skewness 

coefficient 

Coefficient 

kurtosis 

Coefficient 

of 

variation% 

 

Basic variables 

Age Year 12.83 0.51 -0.67 -1.18 4.01 

Height cm 142.90 2.08 -0.30 -1.62 1.45 

Weight Kg 38.50 3.37 -0.17 -1.01 8.77 

 

Flexibility 

The torso folded downwards mark 12.50 0.53 0.00 -2.57 4.22 

The dome cm 5.40 0.70 1.66 2.05 12.95 

(Getting down on a Swedish seat) 

The man lifted a successor 
mark 22.30 2.50 0.16 -2.36 11.20 

 

 

 

Force 

marked 

with 

speed 

 

legs 

Vertical jump cm 40.90 0.99 0.24 -2.30 2.43 

long jump cm 209.00 0.82 0.00 -1.39 0.39 

 

Arms 

(Attached) Bend the arms 

by 10s 
Number 9.30 0.67 -0.43 -0.28 8.13 

(Pivot) arms fold on the 

10th 
Number 9.30 0.48 1.04 -1.22 5.19 

 

trunk 

(Flatness) Lift the torso 

with the arms 
Number 15.30 0.48 1.04 -1.22 3.16 

(Attached) Lift the two 

men 
Number 7.10 0.32 3.16 10.00 4.45 

 

It is clear from Table (1) for the statistical significance of the basic variables and physical measurements of the total research 

sample before conducting the experiment that the values of the convolution and kurtosis coefficients are between (± 3), 

which indicates their occurrence under the equinox curve, and that the values of the difference coefficients are confined 

between (0.39% - 12.95 %) It is a value less than 20% of the average, which indicates the homogeneity of the research 

personnel in all variables under investigation. 

Table (2) 

the statistical significance of the skill level performance of the total research sample before the experiment 

                           statistics 

variables 

measure 

ment 

unit 

 

Mean 

Standard 

deviation 

Skewness 

coefficient 

Coefficient 

kurtosis 

Coefficient of 

variation% 

Handspring mark 3.90 0.74 0.17 -0.73 18.97 
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Forward somer sault 

straight 
mark 3.40 0.59 1.66 2.05 17.35 

Half forward somer sault 

straight 
mark 3.58 0.63 1.24 1.96 17.60 

Evaluating front acrobatic 

series skills 
mark 2.80 0.48 0.41 -1.07 17.14 

 

It is clear from Table (2) for the statistical significance of the level of skill performance of the total research sample before 

conducting the experiment that the values of twisting and kurtosis coefficients are between (± 3), which indicates their 

occurrence under the equinox curve, and that the values of the coefficients of difference are between (17.35%, 18.97% It 

is a value less than 20% of the average, which indicates the homogeneity of the research personnel in all variables under 

investigation. 

Parity between the two groups: 

Parity between the two groups was found in each of the basic variables (age - height - weight), physical and skill variables, 

and that is shown in my tables (3) and (4). 

 

Table (3) 

Statistical indications of basic and physical variables between the experimental group and the control group before the 

experiment 

 

                                          Statistics 

 

variables 

measurement 

unit 

Experimental 

group 

Control 

group Mean 

difference 

T 

Values 

Significance  

level 
Mean SD Mean SD 

 

Basic variables 

Age Year 12.69 0.53 12.96 0.52 -0.27 -0.82 0.44 

Height cm 143.00 2.12 142.80 2.28 0.20 0.14 0.89 

Weight Kg 39.00 4.42 38.00 2.35 1.00 0.45 0.67 

 

Flexibility 

The torso folded downwards mark 12.60 0.55 12.40 0.55 0.20 0.58 0.58 

The dome cm 5.40 0.89 5.40 0.55 0.00 0.00 1.00 

(Getting down on a Swedish 

seat) The man lifted a 

successor 

mark 23.00 2.74 21.60 2.30 1.40 0.88 0.41 

 

Force 

marked 

with 

speed 

legs 
Vertical jump cm 40.80 1.10 41.00 1.00 -0.20 -0.30 0.77 

long jump cm 209.00 1.00 209.00 0.71 0.00 0.00 1.00 

Arms 

(Attached) Bend the 

arms by 10s 
N 8.00 0.71 8.60 0.55 -0.60 -1.50 0.17 

(Pivot) arms fold on 

the 10th 
N 9.20 0.45 9.40 0.55 -0.20 -0.63 0.54 

trunk 

(Flatness) Lift the 

torso with the arms 
N 15.20 0.45 15.40 0.55 -0.20 -0.63 0.54 

(Attached) Lift the 

two men 
N 7.00 0.00 7.20 0.45 -0.20 -1.00 0.35 

*Significant at 0.05 level (T significant = 2.306) 

It is clear from Table (3) for the statistical significance of the basic variables and physical measurements of the two 

research groups before the experiment, the absence of statistically significant differences at the level of 0.05 in all the 

applied measurements and tests, which indicates their equivalence. 

 

Table (4) 

Statistical indications of the level of skill performance between the experimental group and the control group before 

the experiment 
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                                 Statistics 

 

variables 

 

measurement 

unit 

Experimental 

group 

Control 

group 
 

Mean 

difference 

 

T 

Values 

Significance 

level 
Mean SD Mean SD 

Handspring mark 3.80 0.84 4.00 0.71 -0.20 -0.41 0.68 

Forward somer sault straight mark 3.20 0.45 3.60 0.89 -0.40 -0.89 0.40 

Half forward somer sault 

straight 
mark 3.09 0.51 3.62 0.68 0.53 0.64 0.49 

Evaluating front acrobatic 

series skills 
mark 2.60 0.55 3.00 1.00 -0.40 -0.78 0.46 

*Significant at 0.05 level (T significant = 2.306) 

It is clear from Table (4) for the statistical significance of the level of skill performance in the two research groups before 

the experiment, the absence of statistically significant differences at the level of 0.05 in all the applied measurements and 

tests, which indicates their equivalence. 

Program Design: 

- Use the principle of load and rest as a basis for the 

exercise, taking into account the individual loading of 

the sample members, each according to his physical 

ability. (21: 101), (22: 45). 

- The increase in load was taken into consideration 

through the gradual increase in load, continuity. (9: 

65), (14: 76) 

- The experiment was applied for a period of (12) 

weeks, with 36 units (3 weekly units) to implement 

the ballistic resistance training program, and the 

control group organized for the same period and the 

number of training units to implement the program 

followed at the The Army Club. 

- Average training unit time (60-90) minutes, (17) 

weight training exercises were identified, (25) 

ballistic resistance training exercises. 

- The duration of the program was divided into two 

periods as follows: 

First stage: foundation (weight training): 

Intensity of (80-90)%, average repetition (3-5), average rest 

between exercises (60-90) seconds, groups (2-4), average 

rest between groups (120-180) seconds. 

The second stage (ballistic resistance exercises): 

Intensity of (80-90)%, average repetition (6-8), average rest 

between exercises (60-90) seconds, groups (3-4), average 

rest between groups (90-180) seconds. 

Assessing the skill level: 

Through a panel of arbitrators registered in the arbitration 

records of the Egyptian Gymnastics Federation

Results and discussion: 

Results: 

Table (5) 

statistical indications of physical variables for the experimental group before and after the experiment 

                                                    Statistics 

 

variables 

measurement 

unit 

Pre 

measurement 

Post 

measurement Mean 

difference 

 

T 

Values 

Improvem

ent % 
Mean SD Mean SD 

 

Flexibility 

The torso folded downwards mark 12.60 0.55 16.20 0.45 3.60 14.70* 28.57 

The dome cm 5.40 0.89 0.90 0.22 -4.50 -9.00* 83.33 

(Getting down on a Swedish 

seat) The man lifted a 

successor 

mark 23.00 2.74 37.00 2.74 14.00 14.00* 60.87 

 

Force 

marked 

with 

speed 

legs 
Vertical jump cm 40.80 1.10 50.80 1.79 10.00 11.18* 24.51 

long jump cm 209.00 1.00 222.00 2.74 13.00 8.76* 6.22 

Arms 

(Attached) Bend the 

arms by 10s 
N 8.00 0.71 10.40 0.55 2.40 6.00* 30.00 

(Pivot) arms fold on 

the 10th 
N 9.20 0.45 10.80 0.45 1.60 6.53* 17.39 

trunk 
(Flatness) Lift the 

torso with the arms 
N 15.20 0.45 17.20 0.45 2.00 4.58* 13.16 
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(Attached) Lift the 

two men 
N 7.00 0.00 9.20 0.45 2.20 11.00* 31.43 

*Significant at 0.05 level (T significant = 2.766) 

It is clear from Table No. (5) concerning the statistical significance of physical measurements and tests in the experimental 

group before and after the experiment, that there are differences with statistical significance at the level (0.05) in all 

measurements, where the calculated value of 

(T) ranged between (4.58 to 14.70) which is greater than Table (T) value, and the improvement rates ranged between 

(6.22% to 83.33%) in favor of the dimensional measurement 

 

Table (6) 

statistical indications of the skill level of the experimental group before and after the experiment 

 

                                        Statistics 

 

variables 

 

measurement 

unit 

Pre 

measurement 

Post 

measurement 
 

Mean 

difference 

 

T 

Values 

 

Improvement

% Mean SD Mean SD 

Handspring mark 3.80 0.84 9.20 0.27 5.40 12.55* 142.11 

Forward somer sault straight mark 3.20 0.45 8.20 0.27 5.00 18.26* 156.25 

Half forward somer sault straight mark 3.09 0.51 8.12 0.68 5.03 17.35* 162.78 

Evaluating front acrobatic series 

skills 
mark 2.60 0.55 9.00 0.35 6.40 17.42* 246.15 

*Significant at 0.05 level (T significant = 2.766) 

It is clear from Table No. (6) on the statistical significance of the level of skill performance of the experimental group 

before and after the experiment, that there are differences with statistical significance at the level (0.05) in all measurements, 

where the calculated value of (T) ranged between (12.55 to 18.26) which is greater than The value of the (T) tabular, and 

the improvement rates ranged between (142.11% to 246.15%) in favor of the dimensional measurement. 

Table (7) 

statistical indications of physical variables in the control group before and after the experiment 

 

                                               Statistics 

 

        variables 

measurement 

unit 

Pre 

measurement 

Post 

measurement Mean 

difference 

T 

Values 

Improvement 

% 
Mean SD Mean SD 

 

 

Flexibility 

The torso folded 

downwards 
mark 12.40 0.55 13.40 0.55 1.00 2.24 8.06 

The dome cm 5.40 0.55 0.80 0.45 - 2.45 - 0.55 - 11.11 

(Getting down on a 

Swedish seat) The man 

lifted a  successor 

mark 21.60 2.30 27.80 2.59 6.20 3.50* 28.70 

 

Force 

marked 

with speed 

legs 
Vertical jump cm 41.00 1.00 42.80 1.30 1.80 4.81* 4.39 

long jump cm 209.90 0.71 209.60 0.55 0.60 1.50 0.29 

Arms 

(Attached) Bend the 

arms by 10s 
N 8.60 0.55 7.80 0.45 -0.80 - 2.14 - 9.30 

(Pivot) arms fold on 

the 10th 
N 9.40 0.55 9.80 0.84 0.40 1.63 4.26 

trunk 

(Flatness) Lift the 

torso with the arms 
N 15.40 0.55 15.60 0.55 0.20 1.00 1.30 

(Attached) Lift the 

two men 
N 7.20 0.45 7.60 0.55 0.40 1.63 5.56 

*Significant at 0.05 level (T significant = 2.766) 

It is clear from Table No. (7) concerning the statistical significance of physical measurements and tests in the control 

group before and after the experiment, that there are no statistically significant differences at the level (0.05) in most of 

the measurements, although the mean differences in these measurements that did not show significant differences were in 

favor of the dimensional measurements This group had an improvement in these measurements but did not reach the 

limits of significance, while there are differences with statistical significance in (a leg lift test to measure elasticity, a 
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vertical jump test to measure the force distinguished by the speed of the two legs), where the calculated value of (t) was 

(3.50, 4.81), respectively, which is greater than the tabular value (T), and the improvement rates ranged between (0.29% 

to 28.70%) in favor of the dimensional measurement. 

 

Table (8) 

statistical indications of the level of skill performance of the control group before and after the experiment 

 

                                        statistics 

variables  

 

 

measurement 

unit 

Pre 

measurement 

Post 

measurement  

Mean 

difference 

 

T 

Values 

 

Improvement

% Mean SD Mean SD 

Handspring mark 4.00 0.71 5.60 0.55 1.60 7.00* 40.00 

Forward somer sault straight mark 3.60 0.89 4.60 0.89 1.00 4.31* 27.78 

Half forward somer sault straight mark 3.62 0.68 4.78 0.62 1.16 4.13* 32.04 

Evaluating front acrobatic series 

skills 
mark 3.00 1.00 4.80 0.76 1.80 5.31* 60.00 

*Significant at 0.05 level (T significant = 2.766) 

It is clear from Table No. (8) concerning the statistical significance of the level of skill performance in the control group 

before and after the experiment, that there are statistically significant differences at the level (0.05) in all measurements, 

where the calculated value of (T) 

ranged between (4.13 to 7.00) which is greater than Table (T) value, and the improvement rates ranged between (27.78% 

to 60.00%) in favor of the dimensional measurement. 

Table (9) 

statistical indications of physical variables for both experimental and control groups after the experiment 

 

                                                     statistics 

variables 
measurement 

unit 

Experimental 

group 
Control group 

Mean  

difference 

 

T 

Values 

Percent 

age 

difference

% Mean SD Mean SD 

Flexibility 

The torso folded downwards mark 16.20 0.45 13.40 0.55 2.80 8.85* 17.28 

The dome cm 0.90 0.22 4.80 0.45 - 3.90 17.44* 433.33 

(Getting down on a Swedish 

seat) The man lifted 

a successor 

mark 37.00 2.74 27.80 2.59 9.20 5.46* 24.86 

Force 

marked 

with 

speed 

legs 
Vertical jump cm 50.80 1.79 42.80 1.30 8.00 8.08* 15.75 

long jump cm 222.00 2.74 209.06 0.55 12.40 9.93* 5.59 

Arms 

(Attached) Bend the 

arms by 10s 
N 10.40 0.55 7.80 0.45 2.60 8.22* 25.00 

(Pivot) arms fold on 

the 10th 
N 10.45 0.45 9.80 0.84 0.65 2.36* 6.22 

trunk 

(Flatness) Lift the 

torso with the arms 
N 17.20 0.45 15.60 0.55 1.60 5.06* 9.30 

(Attached) Lift the two 

men 
N 9.20 0.45 7.60 0.55 1.60 5.06* 17.39 

*Significant at 0.05 level (T significant = 2. 306) 

It is clear from Table No. (9) and graph No. (1) of the statistical significance of the physical variables of the experimental 

and control research groups after the experiment, that there are statistically significant differences at the level of (0.05), 

where the calculated value of (T) ranged between (2.36 to 17.44) It is greater than the value of the tabular (T) at the level 

of (0.05), and the differences in the improvement rates ranged between (5.59% to 433.33%) in favor of the experimental 

group in all physical variables under consideration. 

Table (10) 

significance of the effect size in the levels of physical variables under investigation in the experimental and control 

groups according to Cohen equations 
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                                                              statistics 

variables 

 

Measurement 

 unit 

 

T 

Values 

 

Significance 

level 

ETA 2 
Effect  

size 

The 

significance 

of the effect 

 

Flexibility 

The torso folded downwards mark 8.85* 0.00 0.91 5.60 High 

The dome cm -17.44* 0.00 0.97 -11.03 High 

(Getting down on a Swedish seat) 

The man lifted a successor 
mark 5.46* 0.00 0.79 3.45 High 

 

 

Force 

marked 

with speed 

legs 
Vertical jump cm 8.08* 0.00 0.89 5.11 High 

long jump cm 9.93* 0.00 0.92 6.28 High 

Arms 

(Attached) Bend the 

arms by 10s 
N 8.22* 0.00 0.89 5.20 High 

(Pivot) arms fold on the 

10th 
N 2.36* 0.05 0.41 1.49 High 

trunk 

(Flatness) Lift the torso 

with the arms 
N 5.06* 0.00 0.76 3.20 High 

(Attached) Lift the two 

men 
N 5.06* 0.00 0.76 3.20 High 

Impact size: 0.2: Low    0.5: Medium       0.8: High 

 It is clear from Table No. (10) concerning the significance of the effect size in the levels of physical variables under 

investigation in the experimental and control groups according to Cohen equations, the high significance of the effect size 

in all physical variables under investigation. 

 

Figure (1) 

 of the statistical significance of the physical variables of the experimental and control research groups after the 

experiment 

 
 

Table (11) 

statistical indications of the level of skill performance among the experimental and control research groups after the 

experiment 

                              Statistics 

 

 

variables 

measurement 

unit 

Experimental 

group 

Control 

 group Mean 

 difference 

T 

Values 

Percentage 

difference 

% Mean SD Mean SD 

Handspring mark 9.20 0.27 5.60 0.55 3.60 13.15* 39.13 

Forward somer sault 

straight 
mark 8.20 0.27 4.60 0.89 3.60 8.61* 43.90 

 
 
 
 
 

Control 

Experimental group 
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Half forward somer sault 

straight 
mark 8.12 0.68 4.78 0.62 3.34 8.13* 41.13 

Evaluating front acrobatic 

series skills 
mark 9.00 0.35 4.80 0.76 4.20 11.22* 46.67 

*Significant at 0.05 level (T significant = 2. 306) 

It is clear from Table No. (11) and graph No. (2) of the statistical significance of the level of skill performance in the 

experimental and control groups after the experiment, that there are statistically significant differences at the level of (0.05), 

where the calculated value of (T) ranged between (8.13 to 13.15 It is greater than the tabular value of (T) at the level of 

(0.05), and the improvement percentage differences ranged between (39.13% to 46.67%) in favor of the experimental group 

in all scores of the skill level under consideration. 

Table (12) 

significance of influence size in the level of skill performance under consideration by the experimental and control 

groups according to Cohen equations 

 

                               statistics 

 

variables 

 

measurement 

unit 

 

T 

Values 

Significance 

level 

 

ETA 2 

 

Effect 

size 

The significance of the 

effect 

Handspring mark 13.15* 0.00 0.96 8.31 High 

Forward somer sault straight mark 8.61* 0.00 0.90 5.44 High 

Half forward somer sault 

straight 
mark 8.13* 0.00 0.88 5.12 High 

Impact size: 0.2: Low    0.5: Medium       0.8: High 

It is clear from Table No. (12) concerning the significance of the effect size in the skill performance levels under 

investigation by the experimental and control groups according to Cohen equations, the high significance of the effect size 

in all the degrees of the skill performance level under investigation. 

Figure (2) 

 for the statistical indications of the level of skill performance of the experimental and control research groups after 

the experiment 

 
 

Table (13) 

correlation coefficient between the physical variables and the skill level of the research sample 

                                               statistics 

 

variables 

Measurement 

 unit 

Handspri

ng 

Forward 

somer sault 

straight 

forward somer 

sault straight with 

half twist 

Evaluating front 

acrobatic series 

skills 

 

Flexibility 

The torso folded 

downwards 
mark 0.971 0.940 0.921 0.956 

The dome cm 0.925 0.913 0.957 0.923 

15 

10 

5 

Control 

Handspring  Forward Half forward Evaluating 
somer sault somer sault front 

Experimental group 

straight straight acrobatic 

series skills 
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(Getting down on a 

Swedish seat) The 

man lifted a successor 

mark 0.832 0.795 0.896 0.832 

 

 

Force marked 

with speed 

legs 
Vertical jump cm 0.934 0.961 0.927 0.969 

long jump cm 0.887 0.902 0.889 0.887 

Arms 

(Attached) 

Bend the arms 

by 10s 

N 0.119 0.824 0.932 0.124 

(Pivot) arms 

fold on the 10th 
N 0.801 0.853 0.886 0.822 

trunk 

(Flatness) Lift 

the torso with 

the arms 

N 0.883 0.882 0.895 0.895 

(Attached) Lift 

the two men 
N 0.908 0.932 0.913 0.939 

It is clear from Table No. (13) of the correlation coefficient between physical variables and the level of skill performance 

of the research sample, that there is a high correlation between all physical variables and the level of skill performance. 

Discussion: 

The differences of statistical significance between the tribal 

measurements and the dimensional measurements of the 

experimental group in the physical variables and the level 

of skill performance in the front acrobatic series under 

study, and in favor of the dimensional measurements are 

due to the nature of the proposed program using ballistic 

training, the skill performance is closely related to the 

special physical and motor capabilities, as mastery of 

performance depends Skill over the development of the 

requirements for this physical and motor ability to achieve 

the desired goal. (29: 220), in addition to regular and 

continuous training, and repeating performance by (3) units 

per week for a period of (12) consecutive weeks.. 

The absence of statistically significant differences between 

the tribal and the dimensional measurements of the control 

group in the physical variables in most of the 

measurements, although the mean differences in these 

measurements were in favor of the dimensional 

measurements, an improvement occurred in these 

measurements but did not reach the moral limits, to the 

nature of the program The applied differences, while 

statistically significant differences between the tribal and 

dimensional measurements of the control group in the level 

of skill performance in the front acrobatic series under 

study, and in favor of the dimensional measurements are 

due to the nature of the applied program, in addition to the 

regular and continuous training and repetition of 

performance at (3) units per week for a period of (12) 

Continuous week. 

This is what achieves the results of the first hypothesis, as 

there are statistically significant differences between the pre 

and post measurements of the experimental group, and the 

control group in the special physical abilities variables and 

the skill performance of the front acrobatic series under 

study, in favor of the dimensional measurements. 

The differences of statistical significance between the 

experimental group and the control group in the 

dimensional measurements of the physical variables and the 

level of skill performance in the frontal acrobatic series 

under study, in favor of the experimental group, are due to 

the preference of using ballistic training with a high 

intensity of (80-90)% in developing physical capabilities. 

Ballistic training links training with weightlifting and 

ballistic training by lifting relatively light weights at high 

speeds. (10: 4), (19: 11), (25: 5) and include explosive 

movements against resistance at full speed to overcome the 

lack of speed resulting from training with heavyweights 

(3:16), and in the same direction of muscle work required 

to develop the explosive force, the distinctive force With 

speed and flexibility, which was a key factor in improving 

the level of performance in the acrobatic series under 

discussion, in line with the results of the studies of Yasser 

Ashour (1999), Maha Amin (2000), Muhammad Shawqi 

and Al-Busati (2002), Hosni Syed, Hazem Hassan ( 2003), 

Ashraf Abdel-Al and Mona El-Sayed (2003), Mohamed 

Jalal (2004), Asia Soliman (2005), which emphasizes the 

advantage of using plyometric training to improve 

explosive power, and the strength marked by speed and thus 

improve the level of skill performance. (27), (24), (20), 

(11), (7), (18), (6) 

Plyometric Training is one of the effective and ideal 

training methods that are used in developing explosive 

force and in developing the muscles of the legs in particular, 

and it also helps to overcome problems that correspond to 

developing explosive strength. (34: 96), (31: 22), (1: 22), 

(28: 122), (12: 5), (4: 9), (18: 5) 

Certain exercise tools and devices also helped in developing 

physical characteristics when used as additional loads to 

develop strength, as physical exercise programs improve 

muscle strength if exercises are used with body weight. 

(29:35), (30: 90) 

The improvement in the strength marked by speed is due to 

the nature of the training program, which contained 

exercises for speed and strength using ballistic resistors 

using medical balls and free weights. (31: 81) 
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As a result of regular training, the muscular capacity 

improves, especially as it contains rated loads according to 

the individual abilities of each individual. (1: 134), and the 

efficiency of the muscular system increases by improving 

the muscle's ability to contract at a faster rate during the 

kinetic range of the joint, whether it is kinetic or stationary. 

(13: 114) 

The improvement in flexibility is due to the nature of the 

training program by performing flexibility exercises in the 

warm-up and closing part of each training unit. Regular 

training contributes greatly to the increase and capacity of 

ligaments and tendons to elongation, which increases the 

extent of movement in the joints of the body and the 

development of flexibility. (1: 246) 

Exercise tools and devices also contribute to developing 

joint and muscle work and increasing flexibility. (16: 257), 

improving the level of motor abilities in general and 

muscular endurance in particular. (33: 257) 

The effectiveness of the training effects of regular exercise 

programs is to improve job capabilities, in addition to 

improving (strength, ability, flexibility, agility, endurance, 

and compatibility), and hence the level of skill 

performance. (32: 20) 

This is consistent with the results of OLSEN (2003), Najwa 

Mansour (2007), Ahmed Khalifa (2008), Ihab Al-Ghandour 

(2010), Mohab Mousa (2011), Eslam Salim and Wael Al-

Hawi (2013), which emphasized the effectiveness of 

ballistic exercises in Improving physical capabilities and 

skill level. (35), (26), (2), (10), (25), (5). 

This is what achieves the results of the second hypothesis, 

as there are statistically significant differences between the 

experimental group and the control group in the 

dimensional measurements of the variables of special 

physical abilities and the skill performance of the front 

acrobatic series under study, in favor of the experimental 

group. 

Conclusions: 

- The effectiveness of using ballistic training in 

developing some physical specific abilities, and 

improving the level of skill performance in the front 

acrobatic series (handspring to forward somer sault 

straight to half forward somer sault straight ) for floor 

exercises of gymnasts under13 Years where they 

excelled The experimental group over the control 

group in all measurements of physical variables and 

skill level performance. 

- There is a high correlation between developing 

physical abilities and improving the level of skill 

performance. 

Recommendations: 

- The use of ballistic training (ballistic resistance 

exercises) in developing physical abilities, and 

improving the level of skill performance of gymnasts 

under 13 years. 

- Carrying out studies to identify the different training 

effects of ballistic training in various sporting 

activities.
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