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The football matches played in recent years both domestically and 

internationally, showed us that the activity of the football game has changed 

completely, the current football being defined as dynamic and accentuated activity 

of the players with ball and without ball. In terms of procedures and technical 

elements, the speed of movement and speed of execution have increased annually, 

significantly, the attack has become much more aggressive and fast, the defense 

much more dynamic, even having tasks to support the offensive, there is a general 

attempt by professionals in the field aimed at increasing the speed of the ball, to 

define the complex player from a technical-tactical point of view that can solve any 

moment during a game. 

In elite football, the number of competitive matches per season, including 

domestic, continental and international matches, can be very high for successful 

teams. Some players can play up to 70 competitive matches per season. Under 

these conditions, the number of weeks with two matches per week is higher than 

the number of weeks with one match per week. 

A single match leads to acute fatigue, characterized by a decrease in 

maximum muscle strength, which requires several days to fully recover. 

Performance in football has ceased to be a simple means of relaxation, a 

means of entertainment, now gaining a decisive role in today's society due to the 

fact that it has undergone a series of beneficial changes, becoming a simple means 

of physical education, a true social phenomenon, bringing with it a number of 

important changes in society. 
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It is noteworthy that in the 21st century the round ball has different shapes, 

these being the result of the fact that football has the following characteristics: 

• game with very simple rules that can be quickly mastered by players and easily 

perceived by its spectators; 

• does not require special athletic skills, anyone can play football within certain 

limits; 

• can be played anywhere: on vacant lots, on the beach, on the grass, in the 

backyard, regardless of the season, climate, or weather. 

It is noteworthy that each team has progressively prepared to reach the level 

of international football, where it is essential to obtain speed in conditions of 

resistance, speed of execution of attacks (unbalancing and successively eliminating 

the game / tactics of opponents) and rapid retreat of the whole teams facing the 

opponent, by timing to slow down the opponent's attack, not accepting to leave the 

game early and emphasizing the collective recovery of the ball. 

Part I - Theoretical substantiation of the research 

It contains chapters as follows: 

Chapter I - Introduction to the topic of the thesis, Motivation for choosing the 

topic, the degree of topicality of the theme, Stages of the scientific approach 

Chapter II - Delimitations of the main general and specific aspects regarding the 

football game, Performance capacity and physical effort, Systematization of 

physical effort in football, Balance between physical training and tactical training, 

Energy mechanisms in performance sports and football correspondence, Ramadan 

Chapter III - Aspects regarding the preparation-periodization of senior football 

training, Aspects regarding the monitoring of physical training in its different 

stages, General and specific preparatory period, Pre-season training period, Testing 

and agility in training 

Chapter IV – Characteristics of recovery after training and competition, Improving 

football performance in hot periods: Practical pre-cooling options for athletes, 

Characteristics of post-game recovery in performance football, Practical aspects of 

combining science with reality 

Chapter V - Conclusions of this part, as follows: 

In our modern society, reaching the elite level of high performance in sports 

in adulthood poses a number of challenges (although they work closely together), 

training, medical / scientific coaching staff with all available equipment, facilities, 

in the attempt to meet expectations and achieve success. 

            In the game of football, the identified physiological changes are influenced 

by some general changes, common to all players, the nature and methodology of 

training, weather conditions, field condition, balance of forces and some aspects 

specific to players: health, level of general fitness, level of technical training, 

parameters of physical effort, stress on the nervous system and analyzers. 
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 The permanent increase of the competitive activity made a high-

performance football player to support over 70 official games annually, played 

over a period of 10 months (approximately). 

 The impact of Ramadan leads to a change in the consumption of food 

and fluids from daylight to night, which has major lifestyle changes that can 

negatively affect sports performance if not monitored and controlled. 

 Immersion in cold water can be the most effective method, and ice vests 

have received a lot of attention, however the most practical means of pre-cooling 

can be the combination of ingestion with ice or crushed ice (~ 500-600ml), 

combined with the application of cold towels on the extremities, 30-40 minutes 

before the match. 

 In the 90 minutes allotted to a match regarding the aspects related to the 

performance game economy, each team initiates in a game approximately 100-140 

attacks of maximum and submaximal intensity, lasting between 1-80 seconds 

involving between 1-6 players, the actual playing time (when the ball is played) is 

55-60 minutes for international teams, and 40-50 minutes for more modest 

championships / leagues in terms of value. 

                So it turns out that almost half of the time, 35-45 minutes, the ball does 

not play, for various reasons: free kicks, arranging the wall, injuries, exchanges of 

players, balls out of the playing field, etc. during all this time the players are in a 

relative state of rest. 

Part II - Preliminary research on the stage level of physical and physiological 

training of Tunisian footballers participating in the actual research 

The purpose of the research 

 Preliminary research is a more complex starting point in terms of body's 

metabolic adaptation in performance football. 

 The need to bring the importance of investigations on the stage of motor 

development and metabolic adaptation in different stages of performance training 

to the attention of football specialists. 

 The aim is to monitor the values of training after general and specific 

training in the game of modern football and more rigorous programming of the 

resources. 

 

Research objectives 

 

 The contribution of training scheduling according to the physical tests 

applied. 

 Proper dosage of exercise, so as not to overload the body. 

 Proper use of training methods, based on individual aerobic schedule, 

and not on maximum heart rate. 
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 Checking the training stage of the Tunisian footballers' motric skills by 

evaluating the physical parameters for the final research. 

 Investigations regarding the physiological adaptation / development of 

athletes in the training process in the football game. 

 

Research tasks 

-elaboration of the process of conducting the preliminary research 

-establishing evaluation systems 

-establishing the group of tested players 

 

Assumption 

Knowing the level of physiological adaptation of Tunisian senior footballers can 

help improve the training process and performance. 

 

Research subjects 

 A number of 20 subjects, performance footballers aged between 20 and 

31, were subjected to preliminary research after a training and competition 

program. 

Preliminary research began during the competition period. 

 

Conclusions of part II - preliminary research 

 The average age at the preliminary test is 24.3 years, the amplitude as the 

biggest age difference is 11 years, the height of the athletes having a ratio from 

45% (higher) to 55% (lower) than the average of 1.81. 

 The dispersion of the body weight around the average is homogeneous, 

the weight of the average at the preliminary test having the value of 78.43kg, the 

average mass index having the value of 14 / 89kg / m2. 

 The average heart rate before exercise has the value of 65.15bpm, the 

frequency dispersion being homogeneous around the average, while during the 

effort, the average value is 94.60bpm, the coefficient of variation being equal to 

3.8%. 

 The average values of heart rate after 1 minute, 3 minutes, 5 minutes 

were 147.95 bpm, 112.85 bpm and 58.05 bpm respectively. 

 The 5m distance running test shows an average value of 1.08 seconds, 

the individual running times are 35% weaker and 65% better, which shows a 

homogeneous dispersion of the results. 

 Running on a distance of 10m shows an average difference equal to 1.76 

seconds, the dispersion is homogeneous, and the individual times sound 40% 

weaker than their average. 
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 In the preliminary test, the value of the 30m average was 4.21 seconds, 

the individual running times per 30m are 55% weaker than the average coefficient 

of variation being 3.5%, which results that the dispersion around the average is 

homogeneous . 

 In the 4x10m shuttle test, the dispersion of the times obtained by the 

players is homogeneous, the coefficient of variation is equal to 3%, the difference 

between the maximum and minimum time value being 1.10 seconds, in percentage, 

the individual times being 45% weaker than the average. 

 The values at vertical expansion have an average value equal to 49.30 

cm, the deviation being 2.95 cm and the amplitude of 12.30 cm makes us say that 

the average dispersion is homogeneous with the individual values in percentage of 

50%. 

 

Part III - Research on the physiological adaptation of Tunisian footballers of 

performance by increasing the level of physical effort 

 

The purpose of the research 

 The aim is to find the means to improve the level of physical training of 

footballers, using training procedures that take into account the physiological 

adaptation of footballers to physical effort. 

 The aim of the final research is to develop the anaerobic lactic energy 

system, by transforming the excess lactic acid, and the production of energy in the 

form of ATP. 

 The net decrease of the resting heart rate, after a period of preparation, 

by reducing the heart rate, thus allowing the maintenance of a constant basal heart 

rate. 

 

Research objectives 

 The experimental research, through which we try to make a personal 

contribution to the development of the field had the following as its objectives: 

 Improving the content of training programs according to the values of the 

physical tests applied. 

 Efficiency of intense exercises in anaerobic training, for the development of 

the anaerobic energy system and the rapid adaptation of the body to produce 

energy, avoiding muscle overload and accumulation of lactic acid in the 

muscles. 

 The correct dosage of the means of preparation, in order not to overload the 

body and to enter the overtraining phase. 
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Proper use of training methods, based on individual aerobic condition, and not on 

maximum heart rate. 

Research tasks 

In order to organize and conduct the experimental research, it was considered 

appropriate to establish the following tasks: 

 Establishing the subjects of the research; 

 Establishing research methods, tests and evaluation tests during the 

experiment; 

 Establishing hypotheses; 

 Elaboration of the training program in order to achieve the purpose of the 

scientific approach; 

 Implementing the proposed application intervention program and performing 

the experiment itself; 

 Carrying out the final tests; 

 Data recording, processing, analysis and interpretation; 

 Processing, analysis and interpretation of comparative data between 

preliminary and final research; 

 Elaboration of conclusions; 

 

  Research hypothesis 

 Identifying and capitalizing on the most accurate evolution of the 

metabolic parameters of the training effort can lead to precise programming and 

increase the performance in the game of football for senior players in Tunisia. 

 

Research subjects 

 A number of 20 subjects, performance footballers aged between 20 and 

31 years, were subjected to experimental research after a training and competition 

program. 

 The experimental research started during the competition period, for 6 

months. 

 

Conclusions of the final research 

 Given the complexity of the game of football following the conduct of 

experimental research and analysis of the results obtained, we believe that more 

attention should be paid to adapting players to the requirements of current football 

at the senior level and beyond. 

 From the point of view of the anthropometric data in the experimental 

research that lasted for 6 months (with preparatory and competitive stages), the 

players have improved their BMI, the value of the standard deviation being 1.75, 
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and compared to the average body mass index, 40 % are higher, which represents 

an increase in the active mass. 

 

Final conclusions 

 The average body weight decreased at the final test by 2.31 kg, the effect 

size (1.60) indicates a very large difference between the averages, the difference is 

statistically significant, and the null hypothesis is rejected. 

 The average body mass index increased at the final test by 8.21 kg / m2, 

the body mass indices are dispersed relatively homogeneously at the preliminary 

test and homogeneously at the final test. The effect size (4.22) indicates a very 

large difference between the averages. 

 The mean heart rate before exertion decreased by 1.60 bpm, the 

measured heart rates are relatively homogeneously dispersed on preliminary testing 

and homogeneous on final testing. The effect size (0.36) indicates a small to 

medium difference between the averages. The difference is statistically 

insignificant, the null hypothesis is accepted. 

 The average lactic acid before exercise decreased by 0.16 mmol / kg, the 

dispersion of the recorded values of lactic acid is homogeneous in both tests. The 

effect size (1.67) indicates a very large difference between the averages. There is a 

significant improvement in the results following the experimental application of 

the proposed training methods. 

 The effect size (1.14) indicates a very large difference between the 

means. There is a significant improvement in the results following the 

experimental application of the proposed preparation methods. The null hypothesis 

is rejected. 

 The effect size (2.16) indicates a very large difference between the 

averages. There is a significant improvement in the results following the 

experimental application of the proposed training methods. The difference is 

statistically significant, the null hypothesis is rejected. 

 The difference of 95% averages is between these limits: -4.09; -2.51. The 

dispersion of the recorded heart rates is homogeneous in both tests, the effect size 

(1.82) indicates a very large difference between the averages, and the null 

hypothesis is rejected. 

 Heart rate dispersion is homogeneous in both tests. The effect size (2.37) 

indicates a very large difference between the means. The difference is statistically 

significant, the null hypothesis is rejected. 

 The average maximum heart rate five minutes after exertion decreased 

by 2.35%, from 58.05 in the preliminary test to 55.70% in the final test. The effect 

size (2.52) indicates a very large difference between the averages. 
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 The average time in the 5m running test decreased by 0.02 sec, from 

1.08 in the preliminary test to 1.06 sec in the final test. The dispersion of the times 

is homogeneous in both tests. The effect size (2.84) indicates a very large 

difference between the means. 

 At the running test on the distance of 10m the average time decreased by 

0.01 sec. The effect size (2.76) indicates a very large difference between the 

means. There is a significant improvement in the results following the 

experimental application of the proposed preparation methods. The difference is 

statistically significant and the null hypothesis is rejected. 

 The average time in the 30m running test decreased by 0.02 sec. The 

dispersion of the times is homogeneous in both tests. The effect size (2.23) 

indicates a very large difference between the averages. 

 In the 4 x 10 m shuttle test, the average time decreased by 0.07 sec, from 

8.89 sec in the preliminary test to 8.82 sec in the final test. The effect size (2.64) 

indicates a very large difference between the averages. The difference is 

statistically significant and the null hypothesis is rejected. 

 At relaxation, the average value increased by 2.06 cm, from 49.20 in the 

preliminary test to 51.26 cm in the final test. The effect size (3.40) indicates a very 

large difference between the means. There is a significant improvement in the 

results following the experimental application of the proposed preparation 

methods. 

 Nowadays, the game of football requires continuous multilateral training 

throughout the year. Only a differentiated and permanent medical control can 

ensure the avoidance of mistakes regarding the individualized dosing of the effort, 

facilitating the increase of the biological potential, raising the sports mastery of the 

footballers, strengthening their health condition. 

        It is important to develop effective strategies for identifying the impact of 

potential, heat stress and their ability to tolerate heat, to benefit from the 

personalized plan of each football player, performance is low in heat conditions, 

especially due to higher core values of the body than the normal ones, detected by 

the brain. 

 Tactical conditioning exercises seem to offer the greatest physical and 

technical challenge when it comes to specific positional requirements in the field, 

rather than when incorporated into a multi-position exercise, this approach being 

extremely effective, allowing for close retreat. of the more difficult periods of the 

match game, which is crucial. 

 Monitoring and evaluation of performance players must be done with the 

most reliable, valid and sensitive tests possible in order to design a training with a 

high degree of specificity. 
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 It is important to keep the same amount of high activity for football 

players during the game and towards its end, especially in the last 5 minutes, when 

most goals are usually scored. 

 The need to optimize a player's physical ability using running and 

football-based exercises is more important than ever to allow footballers to achieve 

optimal performance, but also to make them strong enough to maintain this 

throughout the season. 


