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Summary: The objective of the study is to design a specialized training program in modern weighting 

methods for under-21 soccer players to develop muscular strength and to identify the effect of the training 

program on weighting exercises on some physiological variables (some aerobic and anaerobic abilities 

such as VO2max heartbeat and backstage). Researchers in this study that weight training for soccer 

players will have a clear impact on both the development of muscle capacity and improve some functional 

abilities. The experimental method was used to design two samples, a experimental sample and a control 

sample of under-21 soccer players who were selected by a team of Mustaganem teams. Each sample 

consisted of 18 players. The experimental sample was applied to the weight and control program. For 

four months. The study showed that the experimental sample achieved a significant increase in muscle 

strength measurements as well as some physiological variables in all measured tests compared to the 

control sample. This is the result of the proposed training program applied to the experimental sample. 
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Introduction 

 

Muscle strength is one of the most important skills of fitness. Those skills should be 

available to soccer players; they have to be strong in most large muscle samples in the 

body(Suchomel, Nimphius & Stone 2016), to overcome a number of factors imposed by the 

nature of the game on which the movement and the physical performance depends on ,in soccer 

practice (Halson 2014). The results of some researches and studies (Akubat, Patel, Barrett & 

Abt 2012; Ali 2011; Garganta 2009; Janelle & Hillman 2003), showed that muscle strength is 

a fundamental factor which (Carroll, 1993) develops the motor performance of soccer players, 

because of their association and impact to other physical abilities related to performance such 

as speed, endurance, agility and flexibility(Franks & Goodman 1986). 

Heavy weight training has been for a long time  a subject of controversy among 

specialists in the preparation and training of the development of muscle strength in soccer 

players(Zatsiorsky & Kraemer 2006). Some of them (Garganta 2009)opposed that  training with 

heavy weights  reduces their motor speed , the range of motor joints as well and causes the 

degree of stiffness in the muscles. As an objective means of developing the different types of 

muscle strength that any player needs and which helps in developing physical abilities and 

improving performance.  

        Most of the results indicated that heavy weight training has become an effective and 

necessary tool for development of  different types of muscle strength (McBride, Triplett-

McBride, Davie & Newton 2002). It has direct and essential impact on the degree of 

development and improvement of  all elements of overall fitness which is considered to be the 

fundamental pillar of motor capacity and speed (Serrano, Shahidian, Sampaio & Leite 2013). 

Heavy weight training does not only affect the musculoskeletal system, but extends to the 

physiological positive effect on functional efficiency such as the heart and the circulatory and 

ventricular organs (Nystoriak & Bhatnagar 2018; Vigorito & Giallauria 2014). Regarding the 

process of heavy weight training, in the basis is a physiological process aimed at improvement 

of the functional efficiency of the body(Mayer et al. 2011).  so its physiological effect leads to 

an increase of muscle inflation, which helps stimulate blood circulation and increasing blood 

flow and muscle retention(Kang, Lin, Kuppermann, Melero-Martin & Bischoff 2017; Loos, 

Opdenakker, Van Damme & Proost 2009),the wideness of capillaries, improvement of oxygen 

uptake (O2) and aerobic and anaerobic energy production as well  (Bassett & Howley 2000; 

Bogdanis 2012).  
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 Muscle strength is one of the most important physical qualities, and is considered to be an  

important physical characteristic, physiological ability and a dynamic element among the other 

physical characteristics of the soccer player (Akenhead 2014).  The development of muscle 

strength in  heavy weights in soccer is a technique based on exercises that require a rapid muscle 

strength in the sense of reaching maximum strength in a short period of time during 

implementation(Silva, Nassis & Rebelo 2015) ; but physiologically is the muscle efficiency to 

produce the anaerobic energy used by the player to perform strong and fast movements for few 

seconds(Zemková & Hamar 2018). 

Many studies confirm that heavy weight training aims at improving the functional 

efficiency of the body and increase the size of the rib cage and  the efficiency of the breathing 

muscles (Ali 2011; Mayer et al. 2011; Russo, Santarelli & O’Rourke 2017; Serrano et al. 2013; 

Silva et al. 2015). Muscle training also helps the heart to increase its activity by stimulating the 

blood circulation in increasing blood flow and improving oxygen utilization(Delp et al. 2001; 

Joyner & Casey 2015) and to improve aerobic energy production (Yousuf Lazem Kemash -

Saleh Bashir Saad 2006). In fact, the Algerian soccer sport lacks of well-planned and carefully 

prepared heavy weight training programs such as supplementary exercises or integration into 

physical preparation stages. We can confirm that at least 90 % of the sports teams did not 

undergo any weight training programs throughout the training seasons, focused on muscle 

strength development , and researchers were able to determine the extent of knowledge of these 

trainers(Belkadi et al. 2015) about the nature of weight training. The problem is not in heavy 

weight training in general, but in the chosen and appropriate exercises, which are focused on 

suitable muscle work of a soccer player. The lack of knowledge of these changes and adaptation 

that occurs in the functional body systems as a result of these exercises because the scientific 

researches and previous studies confirm the correlation between the functions of the heart, lungs 

and blood circulation and the muscular system in the degree of consumption of oxygen and in 

the production of energy.  

 

Methods 
Participants 

Thirty six soccer players were recruited for this study; The data collected was separated 

into two groups Experimental group EG (N = 18) and Controlled group CG(N = 18) based on 

their level of practice (Table 1) participated in the study after receiving a comprehensive 

explanation of the procedure. The study was planned according to the Helsinki Declaration 
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(World Medical Association 2013) and was approved by the scientific institute of sports ethics 

committee. Based on the accuracy results of a self-reported questionnaire (Cherara, Belkadi, 

Asli & Benbernou 2019), no subject had been treated with any medication or physiotherapy 

from severe injury during the first three months. Both teams are active in the national 

championship section one Algerian professional the homogeneity of the sample members was 

taken into account in some variables of muscular and physiological capacity, so that the 

procedure can be adjusted for a set of variables. 

 

Procedures 

Anthropometric data from each participant was completed by the coaching staff that 

regularly performed these measurements as a part of their evaluation routine. Body mass and 

height were respectively obtained from a Connected Scales 700 (Geonaute, France) and a 

Stadiometer HM200P Portstad Portable (Charder, USA).  

Maximum muscle strength test (1-RM) 

Diagnosing the percentages of progression of strength of different muscle samples of 

the experimental research sample. 

• Laying down test: (Hammad 2000, p 68) to measure the strength of muscle samples of 

the upper limbs (chest, back, shoulders, arms). 

• (Abdominal) test: (Al-washahi 1994, p 142). 

• Full bending test (1/2- squat) (Cometti 1993, p 103): Measurement of strength muscles 

of the lower limbs (the two legs). 

30 Metre Acceleration Test 

The objective of this test is to monitor the development of the athlete's ability to 

effectively and efficiently accelerate from a standing start or from starting blocks to maximum 

speed. 

Mini-Cooper VO2max Test 

The objective of the Cooper test is to predict an athlete’s VO2max. The test comprises 

of seeing how far an athlete can run/walk in 5 minutes. The assistant should record the total 

distance covered. 

VO2max maximum aerobic speed (VMA) 

VO2max (ml.kg-1.min-1) = 2.27(km/H)v + 13.3. 

VMA = 3,6 × distance (m)÷ time (s). 

Where the 3.6: constant value: -distance through 5 min. 
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Study Design 

General planning of the program 

The study took into consideration that the duration of the weight-training program 

coincided with the preparation period for the training season (2016 – 2017) as a component of 

the general training program for a team. Duration of the program consisted of approximately 4 

months and 3 training courses with weights of 5 training units per week - during the general 

and special preparation period, per week in the period of competition. The researchers took into 

account the principles of training in the design of the programme especially the principle of 

privacy and overload, adaptation, sequential measurements after each training period. To 

determine the new weight to be trained in the following period through the maximum weight 

(RM) tests with different frequency of performance appropriate for each training period where 

the intensity of the training increases and the frequency of repetitions decreases as the program 

progresses. With the development of all types of muscle strength beginning with the 

development of tolerance of strength and strength characteristic of speed and then explosive 

power, and allocated time for each training module (30 – 40 minutes). 

 

Result 

 

Table 1 

Presentation and analyses the results of the physiological tests (pre- and post-tests) of the experimental sample 
 
                 Tests 

Pre- 
A.V           S.D 

Post- 
A.V             S.D 

Sample Liberty   
degree 

Significance 
level 

Tabular 
T 

Calculated 
T 

Statistic. 
Significance 

Maximum 
anaerobic capacity 
Running (30 m) 

 
 

5.21 

 
 

0.25 

 
 

4.60 

 
 

0.18 

 
 
 
 
 
 
 
 
 

18 

 
 
 
 
 
 
 
 
 

17 

 
 
 
 
 
 
 
 
 

0.05 

 
 
 
 
 
 
 
 
 

1.74 

 
 

2.03 

 
 

Significant 
Brikci test 
(running 5 min). 
VO2max 

 
51.70 

 
1.41 

 
55.91 

 
153 

 
2.03 

 
Significant 

Maximum aerobic 
capacity.   
Brikci test (5 min). 

 
 

17.57 

 
 

0.84 

 
 

19.94 

 
 

0.67 

 
2.21 

 
Significant 

Pulse (  /  )  
during rest 

 
71.86 

 
2.23 

 
64.05 

 
2.13 

 
3.96 

 
Significant 

Ruffier for 
measuring capacity 
 

 
11.06 

 
3.59 

 
9.34 

 
1.94 

 
3.46 

 
Significant 
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Table 2 
View and analyses of  the results of physiological tests (pre- and post) of the control sample 

 
 
                 Tests 

Pre- 
A.V           S.D 

Post- 
A.V             S.D 

Sample Liberty   
degree 

Significance 
level 

Tabular 
T 

Calculated 
T 

Statistic. 
Significance 

Maximum 
anaerobic capacity 
Running (30 m) 

 

5.27 

 

0.23 

 

4.67 

 

0.24 

 
 
 
 
 
 
 
 
 

18 

 
 
 
 
 
 
 
 
 

17 

 
 
 
 
 
 
 
 
 

0.05 

 
 
 
 
 
 
 
 
 

1.74 

 

4.00 

 
 

Significant 
Brikci test  
(running 5 min). 
VO2max 

 

51.17 

 

1.16 

 

55.28 

 

1.13 

 

2.55 

 
Significant 

Maximum aerobic 
capacity.   
Brikci test (5min) 

 

17.06 

 

0.86 

 

19.21 

 

0.70 

 

1.95 

 
Significant 

Pulse (  /  )  
during rest 

 

72.56 

 

3.82 

 

68.11 

 

2.92 

 

2.65 

 
Significant 

Ruffier for 
measuring capacity 
 

 

11.93 

 

2.42 

 

10.50 

 

2.53 

 

2.35 

 
Significant 

 
 
 

Table 3 
Presentation and discussion of the results of the physiological tests of the two research samples in the post-test 

 

Ph
ys

io
lg

ic
al

 te
sts

o 

 
   Tests 

Statictical 
Study 

Samp
le 

Degree of 
liberty 

Significance 
level 

Tabular 
value 

Calculated 
value 

Statistical 
significance 

Maximum anaerobic 
capacity (run 30 m) 

36 34 0.05 1.69 

2.50  significant 

Brikci test (running 5 min) 
VO2max 2.44     significant 

Maximum aerobic capacity 
Brikci test (5 min) 2.48    significant 

2.12    significant Pulse (  /  ) during rest 

1.93 significant Ruffier for measuring 

capacity. 

 

Table 3 Shows the value of calculated (T) in the post physiological tests of the two samples of the research. 

 

Discussion 
 

From the foregoing, within the scope of the methodology used, the proposed program 

and the sample applied to the study, the following conclusions were reached. 

In the course of the survey, we concluded that although the trainers have long field 

qualifications and experience, they still lack some scientific methods and information about 

weight training, in addition to the opposition of many of them to these exercises on the pretext 
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that they lead to muscle inflation and to reduce the motor range and muscle stiffness. They do 

not have sufficient knowledge or information about the impact of weight training on some 

physiological functions such as improving heartbeat and breathing in increasing blood 

circulation activity in general and physical fitness in particular in increasing aerobic and 

anaerobic energy production (al-Mawla 1999, p. 134). The statistical results of the 

physiological tests showed that the experimental sample achieved the best mean for the control 

sample in all these measurements (maximum O2 - VO2max, maximum air velocity (VMA), 

maximum anaerobic capacity , Pulse measurement at rest, and back-to-back). 

The researchers attributed this to the fact that the process of weight training in the basis 

of physiological process aimed at the development of muscles and improvement of the 

efficiency of the functional body and stimulation of the blood circulation by increasing the 

blood float and the wideness of capillaries and improvement of the degree of utilization of 

oxygen O2 and improvement of  the production of aerobic energy. And that weight training 

increases the chest cavity and increases the efficiency of the respiratory muscles and thus 

improve (maximum consumption of O2 (VO2max) and maximum air velocity (VMA) and also 

leads to the development of functional changes in the heart is the expansion of the heart cavities 

and increase the strength of the heart muscle and increase in size The heart and low heart rate 

during rest, which is an indicator of high physical fitness of the athlete. The muscular ability to 

make a job depends directly on the efficiency of the heart, blood vessels and lungs in supplying 

muscles with energy. Which leads to an increase of blood pressure to meet the high blood 

pressure during training and thus improve the ability to return and pulse. This is consistent with 

the scientific sources and some previous studies that confirm the correlation between 

cardiovascular function and the circulatory system and the muscular system of the benefit of 

O2. DELLAL (2008) confirms that the training of muscle strength with the weights enhances 

the strengthening of the tendons and ligaments and connective tissue in the muscle by increasing 

the number of capillaries and the stock of energy substances in the muscle such as calcium and 

ATP-PC, The muscle system is the determining factor in aerobic efficiency and not the transfer 

of O2 to the muscles. If the respiratory system supplies the circulatory system with greater 

amounts of O2, it is transferred to the muscles, Muscle cannot consume all O2 contained by the 

circulatory system, so that the muscular system is the largest responsible for aerobic capacity, 

and also called VO2max during muscle work using 50 % of the muscles of the body (Salah 

2004, p 174).  

This result also helps researchers answer several questions by opposing some trainers 

to heavy weight training for young people on the grounds that they affect some of the maximum 
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anaerobic abilities and other physical attributes such as speed. Weight training is a training 

program to develop anaerobic ability with a wide range of soccer Based on exercises that call 

for rapid muscle strength in the sense of reaching maximum strength in a short period of time 

during implementation. One of the studies pointed out by (Serrano, Shahidian, Sampaio & Leite 

2013) that certain weight training programs can lead to the development of periodic and 

respiratory stress by improving the efficiency of the work of the heart and circulatory system 

and VO2max.  

The ability to exercise directly depends on the efficiency of the heart, blood vessels and 

lungs in the supply of muscle energy, and increases the maximum consumption of O2 under the 

influence of muscle strength exercises, especially when the use of circular training system, but 

this increase is not equivalent to what can be achieved through endurance training programs 

(AL-DDINE 2004, p 64). Therefore, we can say that the hypothesis of the research that the 

proposed heavy weight training program positively affects the improvement of some functions 

and physiological variables of soccer players have been achieved. 

 
Conclusions 
 

The statistical results of the physiological tests showed that both experimental and 

control tests achieved significant differences between the results of the pre and post test in 

favour of the post-test - in all measured tests (VO2max), maximum pneumatic speed (VMA), 

maximum anaerobic capacity. The measurement of the pulse during rest and to return to training 

programs of the two samples of general preparation and training on the endurance, and through 

the improvement and the difference in the averages between the two samples we note that the 

experimental sample achieved the best average arithmetic compared to the control sample in 

all these The results of the study are consistent with the results of the previous studies in that 

the weight training process is basically a physiological process aimed at developing muscles 

and improving the efficiency of the functional body and activating blood circulation in 

increasing the blood flow and muscle density and the wideness of capillaries and improve the 

degree of utilization of oxygen O2 and improve aerobic energy production, weight training 

increases the chest cavity and increases the efficiency of breathing muscles, thus improving the 

maximum VO2max and VMA. This training also leads to functional changes in the heart, Heart, 

increased heart muscle, increased heart volume, decreased heart rate during rest, which is an 

indicator of increased physical fitness of an athlete. Muscle capacity to perform a job directly 
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depends on the efficiency of the heart, blood vessels and lungs in supplying muscles with 

energy. Which leads to increased blood pressure to cope with high blood pressure during 

training and thus improve the ability to return and pulse. This is consistent with the scientific 

sources and some previous studies that confirm the correlation between the functions of the 

heart and lungs and blood circulation and the muscular system of the degree of utilization of 

O2. 
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