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Summary. This research was focused on the important question, what is the effect of the development of 

physiological adjustment of the physical load on the respiratory system and the performance of the skills 

of football players. In addition we tried to comfirm the relationship between the physical qualities and the 

performance of the skills. We have applied the experimental approach which best suits to this type of 

question. Proposing a program based on the physiological adjustment of the respiratory system, we 

applied the approach to a sample of twenty players (table 3), which  were a deliberate sample divided into 

experimental and control, during the general physical preparation.The results confirmed that there are 

statistically significant differences between the pre-test and post-test of the experimental sample in both 

the respiratory system tests and the functional performance tests, in addition to statistical differences 

between the control and experimental groupe in the post-test.  
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Introduction 
 
The modern requirements in the game of football have created the great need for the 

players to undergo high physical preparation. Especially as the changes in the achievement of 

the ball is linked to the recent acceleration of defence and offence with a high level of force. 

We see the defender is actively contributing to the attack and the striker going back to defend 

his team, and if the player wants to   maintain this high effort and his physical fitness through 

the game for (80) minutes. 
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Here is the importance of the endurance as one of the most important factors affecting 

the level of performance of players during the course of the game, a player with physical 

endurance below the level will face the largest debt of oxygen, leading to slow the state of 

recovery and early fatigue and the consequent low level of skill (Joyner & Coyle 2008) 

As football is classified as high-intensity as it can be observed during a competitive 

game of football, elite players run a distance ranging from 10-12 km in the medium intensity 

close to the anaerobic threshold with 80 – 90 % of the maximum frequency of the heart (Hfmax) 

or 70 – 80 % of the maximum consumption of oxygen (Vo2max .376). It is estimated that the 

aerobic metabolism provides 90% of the energy cost of the player in the football match. 

Therefore the modern game of the elite football players needs a high fitness endurance. (Pate 

& Kriska 1984) described a model of the three main factors that represent good athletes among 

athletes: the variance in aerobic performance, specifically Vo2max, the lactate threshold (LT) 

and the business economy (C), with many studies supporting this when studying features 

football players (MacDonald & Hawley 2012). 

The purpose of performing aerobic exercise regularly is to significantly improve the 

ability to exercise as the development depends on the peak in the performance of the exercise, 

as it is clear according to the athletes endurance, including the physiological adjustments 

associated with these improvements in each of the exercise performance with maximum effort, 

Oxygen Absorption Rate (V̇O2max), and stamina in exercise, with increases in both 

cardiovascular function and structural muscle oxidation capacity. Despite long periods of 

aerobic training, reductions in exercise performance occur at maximum and below extremes 

within week after the cessation of training. These loss of exercise performance coincides with 

a decrease in cardiovascular function and metabolic potential (Joyner & Coyle 2008). 

Significant reductions in V̇O2max were reported within two weeks to four weeks of 

discontinuation. This initial rapid decline in V̇O2max is probably associated with a similar 

reduction in maximal cardiac output, which appears to be caused by a decrease in movement 

size with little or no change in maximum heart rate (Neufer 1989). Therefore, the respiratory 

system is one of the most important devices that help the players to cope with this physical 

effort through the functional efficiency of this device, which is responsible for saturation of the 

body's cells in sufficient quantities of inhaled oxygen and energy production materials and then 

supply to the muscles after oxidation and disposal of CO2 and waste from the process of 

oxidation (Mazic 2015). Therefore the process of breathing and utilization of it is of paramount 

importance (Mazic et al. 2015). The recognition of the abilities and capabilities of skilled 

athletes is an important necessity in the field of sports which aims to reach the best possible 
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level. Through the application of scientific theories of physiology and sports training, which is 

based mainly on the events of the effects and positive changes in the functional organs, 

including the respiratory system and periodic work, the length of competition in football 

requires coaches and players to pay attention to durability as one of the most important elements 

of fitness. It plays a central role in the level of performance of players during the game. Hence 

the interest of trainers training at the beginning of the season is focused on the evaluation of 

physical tests used by instructors during the training units (Joyner & Coyle 2008). From this 

we want to know the effect of the development of the physiological adjustment of the training 

loads on the respiratory system and the performance of the skilled football players  

 

Methodology 
 
We used the experimental method to suit the nature of the study. Sample of the 

research: 20 players (U17 years) from a team in the second amateur national division has been 

divided into two groups: experimental group of 10 players and control group  (10 players). 

Training program: After standardizing the characteristics of the sample and isolating the most 

confused variables that would affect the final results of the basic study, the training program 

was applied to the experimental  group during the period devoted to the general physical  

preparation, programmed by the instructor where the focus was on the development of the 

functional efficiency of the respiratory system and learning skill performance. Accordingly, the 

training program included the following: 

1 - Mesocycle                          general physical preparation period PPG 

2 - Microcycle                        from the annual program followed by the trainer 

3 - 36 training modules           from 15/08/2017 to 15/09/2017 

Since the sample was divided into experimental and control groups, the training 

program was applied to the experimental group while the sample was still trained according to 

the program led by the coach. 

Search Tools: For the  examination we chose from a number of tests dealing with the physical 

and skill aspects that can be applied to the sample members. 

Physical and technical tests: Cooper Test, Harvard Stop Test, Physical Fitness Test 

PWC170, Test of The Accuracy of the Scrolling, Test the Power of Long Scrolling, Dribble 

Test l. 
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 The training program. After consolidating the characteristics of the sample and isolating 

most of the confused variables that would affect the final results of the basic study, the training 

program was applied to the sample during the period of general physical preparation 

programmed by the trainer. Learned performance skill and the training program contains the 

following: the results since the sample is divided into two experimental and control sections, 

the training program was applied to the experimental sample while the sample was trained 

according to the program drawn by the trainer. The training modules were scheduled in time 

(Table 1). 
Table 1 

Content of weekly microcycle 
Days SAT SUN MON TUE WED THU FRI 
First 

Training 
Rest 

Physical 
training Physical 

training 
skills 

Physical 
training 

Physical 
training Physical 

training 
skills 

Friendly 
match Second 

Training 

Skills 
Training 

Skills 
Training 

Skills 
Training 

  
Table 2 

Validity of physical and technical tests 
Transactions 
                                            Tests Validity Reliability 

Physical 
Hardvard step test 0,87 0.93 

PWC170 Cycle Test 0,89 0.94 
Cooper test 0,81 0.90 

Technical 
Scroll accuracy 0,82 0.90 

Long scroll power 0,79 0.89 
Dribble Test  0,76 0.87 

Level of significance = (0.05)        - Table T = (0.60) 

Table 3 
 Homogeneity of the study sample 

Variable 
Control group Experimental group Test Levine forhomogeneity

X’ Y X’ Y F Sig Result 
Age   (y) 16.60 0.51 16.70 0.48 0.750 0.39 homogeneous
Height (cm) 167.80 7.55 169.40 4.76 0.587 0.45 homogeneous
Weight (kg) 68.50 2.22 68.40 3.65 2.362 0.14 homogeneous
The training age (y) 6.60 0.51 6.60 0.51 0.000 1.00 homogeneous
box 68.46 3.80 62.05 3.24 0.014 0.90 homogeneous
PWC170 Cycle Test 2638.4 103.07 2528.07 416.70 2.048 0.16 homogeneous
Scroll accuracy 4.30 1.15 4.20 0.91 1.204 0.28 homogeneous
long scrolling force  6.90 0.73 7.10 0.99 0.666 0.42 homogeneous
Dribble Test (s) 23.80 1.13 24.80 1.75 2.633 0.12 homogeneous
Test cooper (12m) 2568.0 235.69 2460.0 238.51 0.013 0.91 homogeneous

The significance level is 0.05. N = 10 
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 In the table showing the homogeneity of the sample, we note that the sample is 

homogenous, because the value of sig was greater than the value of (0.05). 

Table 4 shows the results of the "T" test to indicate the differences between the mean 

scores of the respiratory system and the tribal and remote measurement of the two groups. 
Table 4 

The results of T-test for both respiratory system and performance 
Test 

 
Set 

 

Type 
of test 

arithmetic 
mean 

standard 
deviation 

degree 
of 

freedom 

Value 
of 

"T" 
Significance value 

of Sig

Ph
ys

io
lo

gi
ca

l t
es

ts
 

Fo
r 

th
e 

i
t

l

box 
Before 62.05 3.24 

09 

4.01 Significant 0.00 
After 71.84 9.20 

Test 
PWC170 

Before 2528.07 416.70 
7.37 Significant 0.00 

After 3386.13 207.45 
Test 

Cooper 
Before 2460.00 238.51 

3.05 Significant 0.00 
After 2673.3 145.89 

Ph
ys

io
lo

gi
ca

l t
es

ts
 

C
on

tr
ol

 g
ro

up
 box 

Before 68.46 3.80 

09 

1.81 Note 
Significant 0.09 

After 70.75 3.27 
Test 

PWC170 
Before 2638.40 103.07 

8.92 Significant 0.00 
After 3065.22 161.39 

Test 
Cooper 

Before 2568.00 235.69 
0.42 No 

Significant 0.16 After 2526.00 325.99 

Level of significance: 0.05             - n = 10            - Tabularity: 1.83 

Table 5  
Results of the "T" test to indicate the differences between the mean scores of the respiratory system 

and the skill performance of the two groups 

Test 
 

          Set  
 

Type of 
sample 

arithmetic 
mean 

standar
d 

deviati
on 

degree 
of 

freedom 
Value 
of "T" 

Significan
ce 

value 
of Sig

Ph
ys

io
lo

gi
ca

l t
es

ts
 

  F
or

 th
e 

pr
e-

te
st

 

Box 
Experimental 62.05 3.24 

09 

5.13 Significant 0.00 
Officer 68.46 3.80 

 Test PWC170 
Experimental 2528.07 416.70 

1.03 Not Signif 0.22 
Officer 2638.40 103.07 

Cooper test 
Experimental 2460.00 238.51 

1.19 Not Signifi 0.10 
Officer 2568.00 235.69 

Te
ch

ni
ca

l t
es

ts
 

  F
or

 th
e 

pr
e-

te
st

 Scroll 
accuracy 

Experimental 4.20 0.91 

09 

0.27 Not Signifi 0.14 
Officer 4.30 1.15 

long scrolling 
force 

Experimental 7.10 0.99 
0.77 Not Signifi 0.11 

Officer 6.90 0.73 

Dribble Test 
Experimental 24.80 1.75 

1.92 Significant 0.02 
Officer 23.80 1.13 

                       Level of significance: 0.05  - N = 10    - T tabular: 1.83 
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Table 6 
Results of the "T" test to indicate differences between the two  

in the post-measurement of the control and experimental groups in the skill performance. 
Test 

 
          Set  

 

Type of 
sample 

arithmetic 
mean 

standard 
deviation 

degree  
of 

freedom 

Value 
of "T" Significanc value 

of Sig

Ph
ys

io
lo

gi
ca

l t
es

ts
 

  F
or

 th
e 

pr
e-

te
st

 

box 
Experimental 71.84 9.20 

09 

0.45 Note 
Significant 0.66 

Officer 70.75 3.27 
 Test 

PWC170 
Experimental 3386.13 207.45 

4.88 Significant 0.00 
Officer 3065.22 161.39 

Test 
Cooper 

Experimental 2673.3 145.89 
1.65 Note 

Significant 0.22 
Officer 2526.00 325.99 

Sk
ill

s t
es

ts
 

  F
or

 th
e 

pr
e-

te
st

 Scroll 
accuracy 

Experimental 6.70 0.67 

09 

3.76 
Significant

0.01 
Officer 5.30 1.33 

long 
scrolling 

force 

Experimental 13.40 1.17 
3.97 

Significant
0.01 

Officer 11.70 1.25 

Dribble 
Test 

Experimental 20.70 0.67 
3.51 

Significant
0.01 

Officer 21.90 1.19 
The level of significance: 0.05             - n = 10           - Tabularity: 1.83 

Table 7  
The relationship between the performance of the skill and the circulatory system 

Circulatory system

Performance skills  
Scroll accuracy Long scroll power Football Interview 

Box  0.71  0.69  0.81  

Test PWC170  0.72  0.81  0.68  

Cooper  0.78  0.73  0.75  
T tabular = 0.60   N = 10 

 

Discussion 
 

 The hypothesis that there are statistically significant differences in the variables of the 

respiratory circulatory system and the skill performance variables between the pre and post 

measurement of the experimental sample at the level of significance of '0.05' is achieved. These 

differences are in favor of the post-measurement. The results of this hypothesis can be explained 

that the differences recorded are 100 % of the sample of the study as indicated by the 

significance level in the table, because this stage is a preparatory phase, where we sre starting 

from the stage of zero. With the general preparation begins the development of the respiratory 

system and with the application of the special program for the experimental sample there were 
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clear differences and therefore the program has been the results of this experiment, especially 

in  the experimental sample, where the focus was on the improving the functional efficiency of 

the players. As the study is concerned with improving the physiological adjustment of the 

circulatory system and the skill performance, it is the same. Ledebt et al. (2009) suggests that 

increasing of the physical intensity helps the rate of success of the correction, in addition to the 

high intensity training can improve the muscular system, especially if we know the role played 

by a muscles in performance skills (Watson, n.d. 2008). 

 The results of this hypothesis for the difference between the post-measurement of the 

experimental control groups showed that there were no statistically significant differences in 

the variables of the respiratory circulatory system and the skill performance between the control 

and experimental sample at the level of '0.05'. The researchers explained the absence of 

differences to the stage where the experiment is considered to be at the stage of general 

preparations for the football teams, where the normal prepartion for four weeks has given fruit 

and therefore there were no differences at the level of '0.05.' We may have mentioned earlier, 

perhaps due to lack of significance of differences in the test to the emphasis on the "Annabel," 

and "Hara" and "Buda" that the physiological adjustment is subject to the inherent factors and 

the quality of genes for each individual (Newton & May 2017). In terms of skill performance, 

the difference was statistically significant as described by the researchers in the interpretation 

of the first hypothesis and in the apartment of the skill performance. 

 It is clear from the results shown in Table 7 that there is a statistically significant 

correlation between the skill performance and the respiratory variables. The more the 

respiratory system develops, the higher the performance of the football players. When he is 

ready and physically prepared, he can perform the appropriate performance without any 

hindrance because the implementation of the technical movements remains dependent on the 

degree of physical readiness, which is in line with what he went for. This is confirmed by  

(Buchan et al. 2013; Di Paco 2014). 

In addition, increasing physical fitness improves the skill performance because the skills 

are performed by parts of the body. These organs are subject to the state of the functional organs 

that control them. The improvement in the level of functional efficiency of breathing muscles 

reflects the improvement in the test capacity to meet the vital requirements of the body during 

the physical effort (Kerti, Balogh, Kelemen & Varga 2018). 
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Conclusions 
1. The results of input and output measurements of the control group were for the benefit of 

telemetry in the measurements of the respiratory system and the performance of the skills. 

2. There are statistically significant differences in the variables of the respiratory circulatory 

system between the pre and post measurement of the experimental sample at the level of 

significance of p ≤ 0.05. These differences are in favor of telemetry. 

3. There are statistically significant differences in the skill performance variables between the 

pre and post measurement of the experimental sample (p ≤ 0.05) for the benefit of the post-

measurement. 

4. There are no statistically significant differences in the variables of the respiratory system in 

the post-measurement of the control and experimental sample (p ≤ 0.05) 

5. The circulatory system positively affects the performance of the skills, meaning that the 

more the evolution of the respiratory system increased, the more was the performance of 

the football players improved. 
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