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Course Presentation

Course Summary:

The course on Theory and Methodology of Sports Training aims to provide 2nd-year
undergraduate students with an in-depth understanding of the fundamental principles of sports
training. It covers the scientific foundations of athletic performance, including exercise
physiology, biomechanics, and sports psychology.

Students learn to plan, organize, and evaluate training programs tailored to the objectives and
level of athletes. The course emphasizes progression, training load management, and
recovery. It also develops skills in analysis and adaptation to various sporting situations.

The ultimate goal is to train coaches capable of designing effective and safe interventions.

Course Objectives:
The course aims to achieve the following objectives:
« ldentify the scientific principles governing sports training.

« Understand the physiological, biomechanical, and psychological foundations of
performance.

o Analyze the effects of training on the various systems of the body (muscular,
cardiovascular, nervous, etc.).

o Apply the principles of overload, specificity, reversibility, and individualization.
o Adapt training loads according to objectives, level, and period of the season.
« Integrate concepts of recovery, injury prevention, and fatigue management.

« Identify and develop the main physical qualities: strength, endurance, speed,
flexibility, and coordination.

« Select appropriate training methods and means for each physical quality.

« Integrate technical, tactical, and mental training into the overall preparation of the
athlete.

o Implement tests for the evaluation of physical capacities and performance.

« Design and supervise training sessions adapted to different populations (beginners,
competitors, youth, seniors).



Course Content:

Course 01 Introduction to Sports Training

Course 02 Principles of Sports Training

Course 03 Supercompensation; Overtraining and Detraining
Course 04 Training Load in Sports Training
Course 05 Quantification of Sports Training Load
Course 06 Methods of Sports Training

Course 07 Endurance in Sports Training

Course 08 Strength in Sports Training

Course 09 Speed Quality in Sports Training
Course 10 Coordination in Sports Training
Course 11 Flexibility Quality in Sports Training
Course 12 Training in Extreme Conditions
Course 13 Recovery in Sports Training

Course 14 Planning and Periodization of Sports Training
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Conference 01: Introduction to Sports Training

1. Definitions of Sports Training

Sports training is a systematic and planned process aimed at improving the physical,
technical, tactical, and mental performance of an individual or a group. According to Bompa
and Buzzichelli (2022), it is a set of scientifically organized exercises designed to induce
physiological and psychological adaptations favorable to performance.

Issurin (2021) defines training as an educational and biological activity that seeks to develop
the body's capacities to respond effectively to the demands of a sporting discipline.

In general, sports training combines scientific principles, practical methods, and rigorous
planning to achieve a high level of performance while preserving the athlete's health.

2. The Relationship between Sports Training and Other Sciences

2.1. Introduction

Sports training is a planned and methodical activity aimed at improving the physical,
technical, tactical, and mental performance of an individual. However, it cannot be
understood or optimized without the contribution of other scientific disciplines. These
sciences—such as physiology, biomechanics, psychology, nutrition, medicine, and
sociology—contribute to a comprehensive and integrated approach to sports performance.
The modern coach must therefore rely on this knowledge to design effective, safe, and
tailored programs for each athlete.

2.2. Sciences Related to Sports Training

a. Sports Physiology

Sports physiology studies the reactions and adaptations of the human body to physical
exertion. It helps understand how the muscular, cardiovascular, respiratory, and nervous
systems react to training.

Applications: Sports physiology is applied to determine training intensity zones (e.g., heart
rate, VO2 max), plan recovery strategies to prevent overtraining, and monitor long-term
physiological adaptations within athletes.

Example: Analysis of maximal oxygen consumption (VO: max) allows for the evaluation of
an athlete's aerobic capacity and the adaptation of endurance sessions.
b. Biomechanics

Biomechanics applies the laws of physics and mechanics to human movement. It helps
analyze, correct, and optimize technical gestures.
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Applications: Biomechanics is applied to study forces, angles, and velocities in sporting
movements, leading to improved technique for enhanced performance and a reduction in
injury risks through a better understanding of joint stresses.

Example: Video analysis of a throwing gesture allows for posture correction and improved
accuracy while reducing the load on the shoulder.

c. Sports Psychology

Sports psychology focuses on the mental and emotional processes that influence
performance. It helps develop motivation, concentration, and stress management.

Applications: Applications in sports psychology include mental preparation before
competition, effective management of pressure and emotions, and the development of team
cohesion and self-confidence among athletes.

Example: The use of mental visualization techniques helps athletes anticipate competition
situations and strengthen their confidence.

d. Sports Nutrition

Sports nutrition provides the energy necessary for effort and promotes recovery. It plays an
essential role in the athlete's performance and health.

Applications: Sports nutrition applications involve planning energy intake based on training
load, ensuring proper hydration and post-effort recovery, and preventing deficiencies while
optimizing body composition.

Example: A balanced carbohydrate intake before an endurance competition helps maintain
an optimal energy level.

e. Sports Medicine

Sports medicine aims to prevent, diagnose, and treat injuries related to physical practice. It
ensures health and sporting longevity.

Applications: Sports medicine applications encompass regular medical monitoring of
athletes, rehabilitation and progressive return to activity after injury, and the prevention of
doping and other risky behaviors.

Example: Medical evaluation before the sports season allows for the detection of potential
contraindications to intensive practice.

f. Sports Sociology

Sports sociology studies the role of sport in society and its cultural, economic, and
educational impacts. It helps understand athlete behaviors and the social dynamics of sport.

Applications: Sports sociology is applied to study the influence of the social environment on
sports practice, analyze values transmitted by sport such as respect, solidarity, and
competition, and understand issues related to gender, media coverage, and
professionalization.

Example: Analysis of inequalities in access to sport helps promote a more inclusive and
equitable practice.
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2.3. Diagram of the Relationship between Sports Training and Other
Sciences

2.2. Diagram of the Relationship between Sports Training and
Other Sciences
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3. Aspects of Sports Training

Sports training is a multidimensional activity that encompasses several complementary
aspects:

a. Physical aspect: This concerns the development of fundamental motor qualities, including
strength, endurance, speed, flexibility, and coordination. These qualities form the essential
basis for all sports performance.

b. Technical aspect: This aims for the mastery of gestures specific to each discipline.
Technical learning is built upon repetition, precision, and motor coordination.

c. Tactical aspect: This corresponds to the athlete's ability to analyze a game situation, make
rapid decisions, and apply effective strategies. This aspect is particularly essential in team
and combat sports.

d. Psychological aspect: This encompasses motivation, concentration, self-confidence, and
stress management. Mental training is crucial for optimizing performance and strengthening
resilience when facing competitive challenges (Weinberg & Gould, 2023).

e. Social and educational aspect: Training fosters discipline, respect, cooperation, and
responsibility. It significantly contributes to the overall development of the individual,
extending beyond mere sports performance.

f. Scientific and technological aspect: Advances in physiology, biomechanics, nutrition, and
data analysis enable the individualization of training programs and lead to improved injury
prevention (Joyner & Coyle, 2023).
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4. Objectives of Sports Training

Sports training pursues several interdependent objectives:

a. Performance objective: The primary goal is to enhance physical and technical capacities
to achieve an optimal performance level during competitions.

b. Development objective: Training aims to cultivate the athlete's physical, mental, and
social qualities, thereby fostering harmonious and sustainable progression.

c. Health objective: A well-structured training program plays a vital role in strengthening
general physical condition, preventing injuries, and promoting overall well-being.

d. Educational objective: Training instills crucial values such as perseverance, rigor, respect
for rules, and team spirit.

e. Sporting longevity objective: This involves strategically planning the athlete's career over
the long term, carefully balancing phases of load, recovery, and competition to prevent
burnout and extend the duration of peak performance.

5. Conclusion

Sports training is a scientific and educational approach that aims to develop all dimensions of
human performance. It is based on principles of planning, progression, and individualization,
while integrating physical, technical, tactical, psychological, and social aspects. Its ultimate
goal is to achieve a high level of performance while ensuring the health, safety, and
fulfillment of the athlete.
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MCQ Exercise: Introduction to Sports Training

Instructions

For each question, choose the correct answer from options A, B, C, or D.

1. What is the most complete definition of sports training?A. A free physical activity
without a specific goal

B. A planned process aimed at improving physical and mental performance

C. A simple repetition of physical exercises

D. A competition between athletesCorrect answer: B

2. According to Bompa and Buzzichelli (2022), sports training is based on:A.
Improvisation and motivation

B. Scientific and progressive planning

C. The coach's intuition

D. Repetition without restCorrect answer: B

3. Which aspect of training concerns the mastery of gestures specific to a discipline?A.
The physical aspect

B. The technical aspect

C. The tactical aspect

D. The psychological aspectCorrect answer: B

4. The tactical aspect of sports training corresponds to:A. Improving muscular strength
B. The ability to make strategic decisions in competition

C. Stress management before competition

D. Learning the rules of the sportCorrect answer: B

5. Which aspect of training aims to strengthen motivation and concentration?A. The
technical aspect

B. The physical aspect

C. The psychological aspect

D. The social aspectCorrect answer: C

6. One of the main objectives of sports training is:A. To increase athlete fatigue
B. To improve performance while preserving health

C. To reduce recovery

D. To avoid any planningCorrect answer: B

7. The social and educational aspect of sports training promotes:A. Individualism and
internal competition

B. Cooperation, discipline, and respect

C. Physical performance only

D. Athlete isolationCorrect answer: B

8. The principle of progressive overload means:A. Reducing the training load to avoid
fatigue

B. Gradually increasing the load to stimulate adaptation

C. Always maintaining the same intensity

D. Removing recovery periodsCorrect answer: B

9. The educational objective of sports training consists of:A. Training only professional
athletes
B. Developing values such as rigor and perseverance

5
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C. Promoting competition at all costs
D. Removing psychological aspectsCorrect answer: B

10. Modern sports training integrates: A. Only traditional physical exercises
B. Scientific, technological, and psychological approaches

C. Empirical methods without monitoring

D. Sessions without planningCorrect answer: B
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Conference 02: Principles of Sports Training

1. Introduction

The principles of sports training constitute the scientific and methodological foundations of
all physical and athletic preparation. They allow for the organization, planning, and
adaptation of training loads to achieve measurable progress while preserving the athlete's
health. According to Bompa and Buzzichelli (2022), these principles ensure consistency
between objectives, means, and training methods.

2. Fundamental Principles of Sports Training

2.1. Principle of Progressive Overload

This principle is based on the idea that the body adapts to loads greater than those it is
accustomed to. To progress, it is therefore necessary to gradually increase the intensity,
duration, or frequency of sessions.

Applications: Progressive overload is applied by increasing the workload gradually,
avoiding sudden increases to prevent injuries, and alternating between load and recovery
phases.

Example: A runner increases their weekly distance by 10% every two weeks.

2.2. Principle of Specificity

Physiological and neuromuscular adaptations are specific to the type of effort provided.
Training must therefore reproduce the actual conditions of the targeted performance.

Applications: Specificity involves adapting exercises to the requirements of the practiced
sport, working specific muscle groups and energy systems, and integrating situations close to
competition.

Example: A swimmer trains primarily in the water to develop the muscles and gestures
specific to swimming.

2.3. Principle of Reversibility

The positive effects of training decrease when the load is interrupted or reduced. Prolonged
cessation leads to a progressive loss of acquired adaptations.

Applications: To counter reversibility, athletes should maintain minimal activity during rest
periods, resume training progressively after an interruption, and plan maintenance sessions
during seasonal breaks.

Example: An athlete who stops training for a month loses part of their aerobic capacity.
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2.4. Principle of Individualization

Each athlete reacts differently to the same training load. Training must therefore be
personalized according to the physiological, psychological, and social characteristics of each
individual.

Applications: Individualization is achieved by adapting loads according to age, gender, level,
and objectives, taking into account recovery, sleep, and nutrition, and using regular tests to
adjust the program.

Example: Two athletes following the same program may obtain different results depending
on their profile.

2.5. Principle of Periodization

Periodization consists of organizing training into cycles (macrocycles, mesocycles,
microcycles) to alternate between phases of load, recovery, and performance.

Applications: Periodization involves planning annual or semi-annual cycles, alternating
periods of development, stabilization, and competition, and integrating active recovery
phases.

Example: An athlete prepares their season in three phases: general preparation, specific
preparation, and competition.

2.6. Principle of Variation

Variation consists of regularly modifying training stimuli to avoid stagnation and maintain
motivation.

Applications: Variation is implemented by changing exercises, intensities, or volumes,
introducing new methods (HIIT, plyometrics, altitude training), and alternating training
environments.

Example: A cyclist alternates between resistance, sprint, and active recovery sessions.

2.7. Principle of Continuity

Training must be regular and constant to allow for sustainable adaptations. Frequent
interruptions hinder progression.

Applications: Continuity is maintained by ensuring a minimum weekly training frequency,
avoiding long unplanned breaks, and integrating recovery without completely interrupting
activity.

Example: An athlete trains at least three times a week to maintain their physical gains.

2.8. Principle of Recovery

Recovery is essential to allow the body to adapt to training loads. It is during this phase that
real progress occurs.

Applications: Recovery is managed by integrating rest days and active recovery sessions,
monitoring signs of fatigue and overtraining, and promoting sleep, nutrition, and relaxation
techniques.
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Example: An athlete alternates three days of intensive training with one day of active
recovery.

3. Conclusion

The principles of sports training constitute the basis of all effective planning. Their rigorous
application ensures harmonious progression, prevents injuries, and achieves set objectives.
The coach must know how to combine overload, specificity, individualization, periodization,
and recovery to optimize results while respecting the athlete's health.

MCQ Exercise: Principles of Sports Training

Instructions

Choose the correct answer from options A, B, C, or D.

1. The principle of progressive overload means that: A. Training must remain constant to
avoid fatigue

B. Intensity must be increased gradually to stimulate adaptation

C. Training must be interrupted regularly

D. The load must be increased suddenly to accelerate progressCorrect answer: B

2. The principle of specificity indicates that:A. Training must be varied without a link to
the discipline

B. Adaptations depend on the type of effort performed

C. All athletes must follow the same program

D. Training must be general above allCorrect answer: B

3. The principle of reversibility means that:A. The effects of training are permanent
B. Progress disappears in case of prolonged cessation

C. Training must be identical every week

D. Recovery is not necessaryCorrect answer: B

4. The principle of individualization is based on:A. The application of a single program for
all

B. The adaptation of training to the characteristics of each athlete

C. The rapid increase of loads

D. The absence of personalized monitoringCorrect answer: B

5. The principle of periodization allows for:A. Repeating the same sessions all year round
B. Organizing training into cycles to reach peak form

C. Removing recovery phases

D. Working only on strengthCorrect answer: B

6. The principle of variation aims to:A. Maintain the same training routine
B. Introduce changes to avoid stagnation

C. Reduce the athlete's motivation

D. Remove specific exercisesCorrect answer: B
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7. The principle of continuity emphasizes that:A. Training must be regular and constant
B. Frequent breaks favor progression

C. Total cessation is beneficial for performance

D. Regularity does not matterCorrect answer: A

8. The principle of recovery indicates that:A. Rest is useless after effort
B. Adaptations occur during the rest phase

C. One must train without interruption

D. Fatigue improves performanceCorrect answer: B
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Conference 03: Supercompensation, Overtraining, and
Detraining

1. Introduction

Supercompensation is a fundamental concept in the physiology of sports training. It describes
the body's adaptation process to a training load, allowing for an improvement in physical
performance. This phenomenon relies on the balance between training load, fatigue,
recovery, and adaptation. A precise understanding of supercompensation is essential for
effectively planning sessions and avoiding overtraining.

2. Definition of Supercompensation
Supercompensation corresponds to the phase during which an athlete's physical capacities
exceed their initial level after a period of recovery following an intense effort.

According to Zatsiorsky and Kraemer (2020), it represents "the temporary increase in
performance potential above the baseline level, resulting from a physiological adaptation to
an appropriate training load."

In other words, after an effort, the body undergoes fatigue and then recovers. If recovery is
sufficient, it adapts and becomes more efficient than before the effort.

Positive Effects

_ Training Load I Performan@

Negative Effects (Banister & Fitz-Clarke, 1993)

3. Phases of the Supercompensation Process

supercompensation process takes place in four main phases:

The 3.1. Phase 1: Training Load

During this phase, the athlete performs an intense physical effort, leading to a decrease in
energy reserves (glycogen, ATP) and the onset of muscular and nervous fatigue.

3.2. Phase 2: Fatigue and Performance Decline

Immediately following the effort, performance declines as the body enters a state of
physiological imbalance, corresponding to a period of metabolic stress.

11
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3.3. Phase 3: Recovery

In this phase, the body repairs damaged tissues, replenishes energy reserves, and rebalances
physiological systems, including cardio-respiratory, muscular, and hormonal functions.
3.4. Phase 4: Supercompensation

During supercompensation, physical capacities surpass the initial level, and the body adapts
to better handle similar loads in the future. This period is optimal for scheduling a new
training session.

4. Diagram of the Supercompensation Process

Model of Supercompensation

‘ Performance Level ‘

Supercompensation (= setting new
training stimulus)

Training Time

ol

Start of Training

Fatigue \

(Original placeholder for diagram)

Recovery

End of Training

5. Factors Influencing Supercompensation
5.1. Load Intensity: A load that is too low does not cause adaptation, while a load that is too
high can lead to excessive fatigue or overtraining.

5.2. Recovery Duration: Recovery must be sufficient to allow for supercompensation. If the
new session occurs too early, the athlete remains in the fatigue phase.

5.3. Nutrition: A diet rich in carbohydrates, proteins, and micronutrients promotes the
replenishment of energy reserves and muscle repair.

5.4. Sleep: Deep sleep is essential for hormonal and muscular regeneration. A lack of sleep
reduces the capacity for supercompensation.

5.5. Psychological State: Stress, motivation, and concentration influence the quality of
recovery and therefore supercompensation.

12
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6. Practical Application in Training Planning

Practical application in training planning involves cyclical planning, where load and recovery
phases are alternated to exploit supercompensation. This also includes load monitoring using
indicators such as heart rate, Rate of Perceived Exertion (RPE), or Heart Rate Variability
(HRV). Individualization is key, adapting recovery duration according to the athlete's level,
and periodization, integrating supercompensation into training cycles (microcycles and
mesocycles).

7. Risks of Misusing Supercompensation

Supercompensation

Source: sci-fit.net/overtraining-myths
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Overtraining in Sports Training

1. Introduction

Overtraining is a state of chronic fatigue resulting from an imbalance between training load,
recovery, and the body's adaptive capacities. It manifests as a lasting decline in physical and
psychological performance. This phenomenon is particularly observed in athletes subjected to
high training loads without sufficient recovery. According to Meeusen et al. (2013),
overtraining is an maladaptive physiological and psychological response to excessive training
stress.

2. Definition of Overtraining

Overtraining Syndrome (OTYS) is defined as a prolonged decrease in performance
accompanied by physiological, psychological, and immune symptoms that do not disappear
after a few days of rest.

13
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It is distinguished from Functional Overreaching (FOR), which is temporary and reversible
fatigue after an adequate recovery period.

Main Differences:

Duration of Performance Recovery Effect on Performance
Decline

Functional Overreaching A few days to 2 weeks Improvement after
(FOR) recovery

Overtraining Syndrome Several weeks to months Slow Lasting decline in
(OTS) performance

3. Causes of Overtraining

Overtraining results from a combination of internal and external factors.

3.1. Training-related factors: Excessive volume and intensity, lack of recovery between
sessions, absence of periodization or adapted planning, and a series of competitions without
rest.

3.2. Physiological factors: Hormonal imbalance (high cortisol, decreased testosterone),
decreased muscle glycogen, disruption of the autonomic nervous system, chronic
inflammation, and oxidative stress.

3.3. Psychological factors: Mental stress, anxiety, lack of motivation, competitive or social
pressure, and lack of sleep and psychological recovery.

3.4. Environmental factors: Extreme climatic conditions (heat, altitude), poor nutrition or
hydration, and imbalance between personal and sporting life.

Initial performance level
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Model of overtraining: Training load followed by
insufficient recovery results in decreased
performance.
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4. Symptoms of Overtraining
Symptoms vary among individuals and the nature of the sport, but they can be grouped into
three main categories.

4.1. Physiological symptoms: Persistent fatigue, feeling of muscle heaviness, decrease in
strength, speed, and endurance, abnormally high or low resting heart rate, sleep disturbances,
loss of appetite, weight loss, and decreased coordination and concentration.

4.2. Psychological symptoms: Irritability, anxiety, depression, loss of motivation and
pleasure in training, difficulty concentrating, and decreased self-confidence.

4.3. Immune and metabolic symptoms: Increased susceptibility to infections (colds, sore
throats), delayed healing, hormonal imbalance (rise in cortisol, drop in testosterone), and
disruption of energy metabolism.

5. Physiological Mechanisms of Overtraining

Overtraining is a systemic response involving several physiological systems:

5.1. Central Nervous System: Prolonged overload leads to an inhibition of neurotransmitters
(dopamine, serotonin), causing nervous fatigue and a drop in motivation.

5.2. Endocrine System: The hypothalamic-pituitary-adrenal axis is disrupted, leading to
excessive cortisol secretion and a decrease in testosterone, which alters recovery and protein
synthesis.

5.3. Immune System: Chronic inflammation and a drop in immune defenses increase
vulnerability to infections.

5.4. Energy Metabolism: The decrease in muscle glycogen and the disruption of lipid
metabolism reduce energy production capacity.

6. Diagnosis of Overtraining

Diagnosis is based on a multidimensional evaluation, as no single test can confirm it.

6.1. Physiological indicators: Resting heart rate and Heart Rate Variability (HRV),
hormonal assays (cortisol, testosterone, catecholamines), and blood lactate and muscle
glycogen tests.

6.2. Psychological indicators: Fatigue questionnaires (POMS: Profile of Mood States),
evaluation of motivation and perceived stress, and observation of behavior and sleep quality.

6.3. Performance indicators: Field tests (speed, power, endurance), comparison with usual
performances, and analysis of post-effort recovery.

7. Prevention of Overtraining
7.1. Planning and Periodization: Alternating load and recovery phases, integrating active
rest microcycles, and avoiding sudden increases in volume or intensity.

7.2. Training Load Monitoring: Using monitoring tools (RPE, heart rate, HRV), monitoring
early signs of fatigue, and adjusting the load according to individual response.
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7.3. Recovery and Lifestyle: Promoting sleep (7 to 9 hours per night), maintaining a
balanced and nutrient-rich diet, and integrating relaxation techniques (stretching, meditation,
massages).

7.4. Psychological Support: Encouraging communication between athlete and coach,
managing stress and competitive pressure, and maintaining a balance between sporting and
personal life.

8. Treatment of Overtraining

Treatment of overtraining typically involves complete rest or a drastic reduction of load for
several weeks, medical follow-up to evaluate hormonal and nutritional imbalances,
progressive rehabilitation with a gentle resumption of physical activity, and psychological
support to restore motivation and confidence.

9. lllustrative Diagram: Evolution of Overtraining

Legend:

1 Optimal load — improvement.
2 Excessive load — stagnation.
3 Prolonged load without recovery — overtraining.

10. Conclusion

Overtraining is a multifactorial pathology resulting from an imbalance between load and
recovery. Its prevention relies on rigorous planning, individualized monitoring, and special
attention to signs of fatigue. An integrated approach, combining physiological, psychological,
and nutritional aspects, is essential to preserve the athlete's health and performance.

Detraining and Undertraining in Sport

1. Introduction

Detraining and undertraining are two phenomena that reflect an inadequacy between the
training load and the body's adaptation needs.

» Detraining corresponds to the progressive loss of physiological adaptations and
performance acquired following a cessation or significant reduction in physical
activity.

» Undertraining refers to insufficient stimulation of the body, not allowing for the
adaptations necessary for progression.

These two states, although different, have the common consequence of a decline in
performance and an alteration of physical condition.
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2. Undertraining

2.1. Definition: Undertraining occurs when the training load is too low to cause significant
physiological adaptation. The body is not sufficiently challenged to progress.

2.2. Main Causes: Volume or intensity of training too low, lack of regularity in sessions,
absence of progressive overload, too cautious resumption after an injury or a period of
cessation, and fear of fatigue or excessive recovery.

2.3. Consequences: Stagnation or regression of performance, decrease in aerobic capacity
and muscle strength, lack of coordination and rhythm, difficulty achieving competition goals,
and drop in motivation related to the absence of progress.

2.4. Prevention: Apply the principle of progressive overload (gradually increase the load),
maintain regularity in sessions, adapt the load to the physical condition and level of the
athlete, and regularly evaluate progress using physical tests.

3. Detraining

3.1. Definition: Detraining is the partial or total loss of physiological adaptations and
performance acquired during a training period, due to an interruption or prolonged reduction
in physical activity. According to Mujika and Padilla (2000), detraining can occur after only
2 to 3 weeks of inactivity in a trained athlete.

3.2. Types of Detraining: Partial detraining involves a reduction in volume or intensity
while maintaining minimal activity, whereas complete detraining signifies a total cessation
of physical activity.

3.3. Physiological Mechanisms: Physiological mechanisms of detraining include a decrease
in blood volume and maximal cardiac output, a reduction in mitochondrial density and
muscle oxidative capacity, a drop in aerobic enzyme levels, a decrease in muscle strength and
neuromuscular coordination, and a reduction in insulin sensitivity alongside an increase in fat
mass.

3.4. Consequences on Performance: Decrease in VO2max (up to 10-15% after 3 weeks of
cessation), reduction in power and speed, loss of flexibility and coordination, increased
fatigability upon resumption, and risk of injury when resuming intensive training.

3.5. Factors Influencing the Speed of Detraining: Initial training level (the more trained the
athlete, the faster the loss), duration and intensity of the cessation, age and sex, type of
discipline (endurance, strength, speed), and quality of nutrition and sleep during the cessation
period.
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Point of

detraining\A

Points of
retraining

Fitness

Training reduction of 10% = little detraining effect
C] Training reduction of 50% —> ~5-10% detraining. A few weeks needed to return to previous fitness levels
[ ] Training reduction of 70% —> ~15-20% detraining. A several weeks needed to return to previous fitness levels
- Bed rest. AKA Netflix all day every day. Several months

needed to retl."n to previous fitness levels (O Fitness after retraining

Months

4. Prevention of Detraining

4.1. Maintain Minimal Activity: To maintain minimal activity, athletes should reduce
training volume but maintain sufficient intensity, prioritize short but regular sessions for
maintenance, and utilize cross-training activities such as swimming, cycling, or light
weightlifting.

4.2. Adapted Planning: Adapted planning involves integrating active rest phases into annual
periodization, resuming progressively after a break or injury, and continuously monitoring
performance and fatigue indicators.

4.3. Lifestyle Factors: Key lifestyle factors include maintaining a balanced diet, promoting
adequate sleep and recovery, and actively avoiding stress and prolonged sedentary behavior.

6. Conclusion

Undertraining and detraining are two states to avoid in sports planning. The first prevents
progression, while the second erases gains. Balanced planning, combining load, recovery, and
regularity, allows for the maintenance of physiological adaptations and ensures sustainable
progression.
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Conference 04: Sports Training Load

1. Introduction

Training load is a central concept in the planning and management of sports performance. It
represents the total amount of work imposed on the body during a session, a cycle, or a
training season. A precise understanding of the load allows for the optimization of
physiological adaptations, the avoidance of overtraining, and the promotion of progression.

2. History of the Training Load Concept

The study of training load has its origins in the work of Soviet and Eastern European
physiologists in the mid-20th century.

The study of training load has evolved significantly. In the 1950s-1960s, researchers like Lev
Matveyev and Tudor Bompa introduced the concept of training periodization, linking load to
performance and recovery. The 1970s-1980s saw a strengthening of the scientific approach
with the development of load quantification models (volume, intensity, density). During the
1990s—-2000s, measurement tools such as heart rate monitors, lactate tests, GPS, and RPE
scales enabled more precise evaluation of internal and external load. Since 2010, load
analysis has increasingly relied on integrated models that combine physiological, mechanical,
and psychological data, promoting a more individualized approach to training.

3. Definition of Training Load

Training load corresponds to the total amount of physiological, mechanical, and
psychological stress imposed on the body during physical activity. According to Foster et al.
(2001), it can be defined as "the combination of exercise volume and intensity, directly
influencing the athlete's adaptive response."

It is divided into two main components: External Load, which is the amount of work
performed (e.g., distance, weight lifted, duration, speed, power), and Internal Load, which
represents the physiological and psychological response of the body to this load (e.g., heart
rate, lactate, perception of effort, fatigue).

4. Different Types of Training Load

4.1. External Load

It represents the measurable amount of work performed by the athlete. Examples include
distance covered (in km), weight lifted (in kg), number of repetitions or sprints, and power
developed (in watts). The objective is to quantify the mechanical work performed.

4.2. Internal Load

It corresponds to the body's response to the external load. Examples include average and
maximal heart rate, blood lactate concentration, Rate of Perceived Exertion (RPE) scale, and
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level of fatigue or stress. The objective is to evaluate the physiological and psychological
strain.

4.3. Acute and Chronic Load

Acute Load refers to the training load over a short period (1 to 7 days), while Chronic Load is
the average of loads over several weeks (3 to 6 weeks). The ratio between acute and chronic
load (ACWR — Acute:Chronic Workload Ratio) is a key indicator for preventing injuries and
overtraining.

4.4. Mechanical and Metabolic Load

Mechanical Load involves stress exerted on muscles, tendons, and joints (e.g., impact, force,
accelerations), whereas Metabolic Load refers to the energy demand on aerobic and
anaerobic systems.

5. Levels of Training Load

The following table outlines the different levels of training load, their characteristics,
objectives, and effects on performance.

Low volume and
intensity, full
recovery ensured.

Moderate volume,
controlled
intensity, sufficient
recovery.

High volume or
intensity, partial
recovery.

Very high volume
and intensity,
limited recovery.

Accumulation of
fatigue, lack of
sufficient recovery.

Maintenance, active

recovery, basic
adaptation.

Development of

aerobic and muscular

capacity.

Maximal stimulation of

energy and
neuromuscular
systems.

Maximal overload to

induce

supercompensation.

Imbalance between
load and recovery.
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Maintenance of
fitness level,
fatigue
prevention.

Progressive
improvement in
performance.

Significant
improvement in
performance, risk
of increased
fatigue.

Short-term
performance
peak, risk of
overtraining if
poorly managed.

Decline in
performance, risk
of injury or
overtraining.

Light jogging,
gentle swimming,
light
weightlifting
(50% 1RM).

Endurance
sessions at 70—
80% HRmax,
weightlifting at
70% 1RM.

High-intensity
intervals,
weightlifting at
85-90% 1RM.

Competition
sessions, maximal
effort tests,
intense load
microcycles.

Succession of
intense sessions
without rest,
prolonged
overload.
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5.1. Interpretation of the Table

Low load is used during recovery or transition phases, while medium load represents the
basis of general preparation. High load is utilized to stimulate specific adaptations, and very
high load is applied occasionally before a recovery phase. Excessive load must be avoided, as
it leads to chronic fatigue and overtraining. A planned alternation between these levels allows
for the optimization of performance while respecting the principles of progressive overload
and recovery.

6. Components of Sports Training Load

6.1. Volume

Volume represents the total amount of work performed during a session, a week, or a training
cycle. It is expressed in duration, distance, number of repetitions, or total load lifted. For
example, in running, it could be 10 km covered or 60 minutes of jogging; in weightlifting, 5
sets of 10 repetitions at 70 kg (totaling 3,500 kg lifted). Volume promotes endurance
adaptations, load tolerance, and overall work capacity.

6.2. Intensity

Intensity corresponds to the difficulty or power of the effort provided. It reflects the
physiological strain imposed on the body and can be measured by heart rate, speed, power,
load lifted, or perception of effort (RPE). Examples include running at 85% of maximal heart
rate or weightlifting at 80% of maximal load (LIRM). Intensity stimulates neuromuscular,
metabolic, and cardiovascular adaptations.

6.3. Density

Density expresses the ratio between effort time and recovery time, determining the overall
physiological load of a session. For instance, in interval training, 30 seconds of effort
followed by 30 seconds of recovery results in a 1:1 density. High density increases metabolic
strain and fatigue, while low density favors recovery and execution quality.

6.4. Frequency

Frequency corresponds to the number of training sessions performed over a given period
(day, week, cycle). Examples include 3 weightlifting sessions per week or 5 weekly
swimming sessions. An adapted frequency allows for the continuity of stimulation while
respecting recovery times.

6.5. Duration

Duration refers to the total time dedicated to a session or a specific exercise. It is often used
to evaluate the overall training volume, such as 45 minutes of continuous running or a 90-
minute football match. Duration influences energy expenditure and the demand on energy
systems (aerobic, anaerobic).
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6.6. Complexity

Complexity refers to the technical, tactical, or cognitive difficulty of a training task. It
depends on the level of coordination, concentration, and decision-making required. Examples
include exercises integrating rapid decision-making in team sports or learning a new
acrobatic movement in gymnastics. Complexity develops cognitive capacities, motor
coordination, and decision-making in real situations.

6.7. Internal and External Load Analysis

Analyzing both internal and external load allows for the distinction between the imposed load
and the felt load. For example, an external load of 10 km run at 12 km/h might result in an
internal load of an average heart rate of 160 bpm and an RPE of 7/10. Joint analysis of these
components helps individualize training and prevent excessive fatigue.

7. Synthesis of Components and Practical Examples

Component  Unit of Measurement Practical Examples Main Objective

Volume Duration, distance, repetitions, 10 km, 60 min, 5x10 reps at  Development of work
total load 70 kg capacity
Intensity % HRmax, % 1RM, speed, 85% HRmax, 250 W, 80% Maximal physiological
power 1RM stimulation
Density Effort/rest ratio 30 s effort / 30 s rest Fatigue and recovery
management
Number of sessions/week 4 sessions/week Continuity of stimulation
Total effort time 45 min of running Overall energy load
00110 YTWA  Technical/tactical level Exercise with rapid Cognitive and technical
decision-making development
[ nEINEERN RPE, HR, lactate RPE =7/10, HR = 160 bpm  Evaluation of physiological
strain
External Distance, weight, speed 10 km, 100 kg, 12 km/h Quantification of work
Load performed

8. General Norms and Interpretation

8.1. Norms by Component

Component  Definition Practical Examples General Norms (by level)

Volume Total work 10 km; 5x10 reps at 70 kg

quantity min; Advanced: 90-120 min.

Degree of 80% HRmax; 85% 1RM;  Low: <60% HRmax; Medium: 60-80%

difficulty 250 W HRmax; High: >80% HRmax.

Beginner: 30—-45 min; Intermediate: 60-90
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Frequency Sessions per 3/week (beginner); 5/week  Beginner: 2—-3/week; Intermediate: 4-5;

period (confirmed) Advanced: 6-10.
Tl Technical Gymnastics technique; Low: simple gestures; Medium: moderate
difficulty Football small-sided game  coordination; High: rapid decision-making.
Internal
Load
External Measurable work  Distance, weight, speed, Depends on sport and level: e.g., 10 km at
Load power 12 km/h or 100 kg lifted.

8.2. Interpretation of Norms by Athlete Level

Athlete Average Weekly  Average Intensity
Level Volume (% HRmax)

CHPEHEICEE 6-10 h 70-80% 4-5 sessions Development of physical
capacities.

Advanced 10-20 h 80-90% 6-10 sessions Optimization of
performance.

Elite >20 h 85-95% 10-14 sessions Maximal performance,
specialization.

9. Practical Application Examples

Weekly
Frequency

Main Objective

2-3 sessions

Learning, basic adaptation.

9.1. Example 1: Endurance Training (Running)

For endurance training (running), an example involves a Volume of 60 minutes, aiming for
the development of aerobic capacity. The Intensity is set at 75% HRmax, focusing on work in
the fundamental endurance zone. Density is continuous effort (1:0) for cardiorespiratory
stimulation, with a Frequency of 4 sessions per week for regular progression. The Internal
Load is perceived as RPE = 5/10, indicating a moderate, sustainable effort.

9.2. Example 2: Strength Training (Weightlifting)

For strength training (weightlifting), an example includes a Volume of 5 sets of 6 repetitions,
targeting the development of maximal strength. The Intensity is 85% 1RM for neuromuscular
stimulation. Density is 1:3 (2 min rest) to allow for partial recovery, with a Frequency of 3
sessions per week for muscular adaptation. The Internal Load is RPE = 8/10, signifying an
intense but controlled effort.
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10. Conclusion

Sports training load represents the set of physical, physiological, and psychological
constraints imposed on the body during physical activity. It consists of two main dimensions:
external load (volume, intensity, frequency, duration) and internal load (individual response
of the body to the effort). Optimal management of this load is essential to promote
progression, avoid overtraining, and reduce the risk of injury.

The balance between load and recovery constitutes the foundation of adaptation and
performance. A load that is too low limits progress, while an excessive load without adequate
recovery leads to fatigue, performance decline, and physiological disturbances. Regular
monitoring of training load, using objective tools (heart rate, power, distance) and subjective
tools (perception of effort scale, well-being), allows for the adjustment of the program
according to the needs and capacities of each athlete. In conclusion, mastering training load
relies on rigorous planning, individualization of efforts, and constant attention to the body's
signals. It is an essential lever for achieving performance while preserving the athlete's
health.

Multiple Choice Questions (MCQ) on Sports Training Load

1. Training load corresponds to: a) The total duration of a training session b) All the stresses
imposed on the body during exercise ¢) The number of sessions per week d) The intensity of
the exercise alone Answer: b

2. External load is defined as: a) The athlete's perception of effort b) The measurable
parameters of training (volume, intensity, duration) c) The level of fatigue felt d) The
recovery time Answer: b

3. Internal load corresponds to: a) The distance covered b) Heart rate, perceived exertion,
and physiological responses c) The number of repetitions performed d) The weight lifted
Answer: b

4. An imbalance between load and recovery leads to: a) Rapid improvement in performance
b) Stagnation or regression in performance c) Better adaptation d) A decrease in the risk of
injury Answer: b

5. One of the most commonly used tools for assessing internal load is: a) The stopwatch b)
The Perceived Exertion (PEE) scale c) The GPS d) The training log Answer: b

6. The fundamental principle for progressing without injury is: a) Increase the load without
limit b) Reduce recovery c) Find a balance between load and recovery d) Train every day
Answer: ¢

7. Overtraining is often caused by: a) Too low a load b) Too high a load and insufficient
recovery c¢) Too rich a diet d) Poor technique Answer: b

8. Individualizing training load means: a) Giving the same program to all athletes b)
Adapting the load according to each individual's abilities and response ¢) Reducing the load
for everyone d) Eliminating high-intensity sessions Answer: b
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1. Introduction:

The quantification of sports training load consists of measuring and evaluating the amount of
work performed by an athlete as well as the organism’s response to this work.

It allows the adaptation of training planning in order to optimize performance, prevent
excessive fatigue, and reduce the risk of injury.

According to Foster et al. (2001), the quantification of training load is a fundamental element
of athlete monitoring, as it links the imposed load to the physiological and psychological
response.

2. Objectives of Quantification:
e Monitor the athlete’s progression.
e Adjust the load according to the period of the season.
e Prevent overtraining and injuries.
« Identify periods of supercompensation.
e Individualize training planning.
3. Types of Load to Quantify:

Type of Definition Examples of Measurements

Load

External Work performed by the athlete, objectively  Distance covered, weight lifted, speed,
Load measurable. power, number of repetitions.

Internal Physiological and psychological response of Heart rate, lactate, rating of perceived
Load the organism to the external load. exertion (RPE), heart rate variability.

5. Methods of Quantification
5.1 Quantification of External Load
It measures the mechanical work performed by the athlete.

Method Indicator Example of Application

Total Distance Kilometers covered Running: 10 km per session.

Total Volume Number of repetitions x Weight training: 5x10x70 kg = 3,500
load kg.

Power Developed Watts Cycling: 250 W for 30 min.

Average Speed km/h or m/s Sprint: 8 m/s over 100 m.

Number of Accelerations / GPS data Football: 50 accelerations > 2.5 m/s2.

Impacts
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5.2 Quantification of Internal Load :
1. Training Impulse (TRIMP):

Definition according to Banister’s model According to Eric Banister, training load
represents the amount of training absorbed. After months of research, Eric Banister and his
collaborators developed the “training impulse” model, known as Training Impulse
(TRIMP).

This concept takes into account the duration of the training session (in minutes) and the
intensity of the session measured through heart rate (in beats per minute). The athlete’s sex is
also taken into account in this load measurement.

Load Management:

The Load-Performance Relationship Managing training load means balancing the
development of physical condition and the fatigue generated by the training session.

The estimation of load in the TRIMP model takes into account the duration of training and
the heart rate at which it is performed, unlike Foster’s model where intensity is quantified by
the rating of perceived exertion (RPE). Load estimation makes it possible to anticipate the
phenomenon of supercompensation.

How to Calculate Training Impulse (TRIMP)? Following the TRIMP method (Banister &
Calvert, 1980; Banister & Hamilton, 1985), the measurement of training load is based on
heart rate (beats per minute). The more intense the effort, the closer athletes get to their
maximum heart rate.

Indicators Required for TRIMP :

Heart rate is at the core of the TRIMP concept. Athletes must use a heart rate monitor.
Reference values such as resting heart rate (HRrest) and maximum heart rate (HRmax) are
needed.

The weighting factor k differs according to the athlete’s sex.
TRIMP Formula: TRIMP =T (min) x k x IFc
Where:
e T =duration of the activity in minutes
e Kk =weighting factor
e |IFc = exercise intensity = (HRex — HRrest) / (HRmax — HRrest)
k for women: k = 0.86 x e"(1.67 x IFc)
k for men: k=0.64 x e”(1.92 x IFc)
Example of TRIMP Calculation

Male athlete with HRmax = 200 bpm and HRrest = 50 bpm. He performed a 60-minute
session with an average HRex of 150 bpm.

T =60 min, IFc = (150 — 50) / (200 — 50) = 0.66, k = 0.64 x ¢"(1.92 x 0.66) =~ 2.3
TRIMP =60 x 2.3 x 0.66 = 91.08
Edwards’ TRIMP Method :
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Edwards’ research (1993) focused on training zones and load quantification. Based on
oxygen consumption and the percentage of O: utilization, five zones were defined:

e Zone 1: 50-60% HRmax — coefficient 1

e Zone 2: 60-70% — coefficient 2

e Zone 3: 70-80% — coefficient 3

e Zone 4: 80-90% — coefficient 4

e Zone 5:90-100% — coefficient 5
TRIMP = duration in Zone 1 x 1 + duration in Zone 2 x 2 + ... + duration in Zone 5 X 5
2. The SHRZ Method for Training Load Quantification
1. Introduction The SHRZ (Summated Heart Rate Zones)

method is an objective approach to training load quantification based on heart rate (HR).
Developed by Edwards (1993), this method is based on the principle that an athlete’s internal
load depends on the time spent in different heart rate zones, weighted by an intensity
coefficient. It evaluates the physiological stress imposed on the organism during a training
session.

2. Principle of the SHRZ Method :
The SHRZ method consists of:
1. Dividing maximum heart rate (HRmax) into intensity zones.
2. Calculating the time spent in each zone during the session.
3. Multiplying this time by the corresponding weighting coefficient.
4. Summing the obtained values to get the total training load.
3. Heart Rate Zones and Coefficients :

Zone % of HRmax Coefficient Type of Effort

50-60% 1 Active recovery, very light effort
60-70% 2 Basic endurance

70-80% 3 Active endurance, moderate effort
80-90% 4 Anaerobic threshold, sustained effort
90-100% 5 Maximal effort, high intensity
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5. Example of Calculation

Duration Coefficient Load (Duration x

(min) Coefficient)

Zone 50-60% 10 1 10
1
Zone 60—70% 20 2 40
2
Zone 70-80% 15 3 45
3
Zone 80-90% 10 4 40
4
90-100% 5 5 25
5

- 60 min - 160 SHRZ units

Total Load = 160 SHRZ units
6. Interpretation of Results

SHRZ Load (units) Level Interpretation

<100 Low Recovery or maintenance session
Moderate  Aerobic development session

High Threshold or sustained intensity session

Very High High-intensity session or competition

Foster’s Method: RPE x Duration Foster et al. (2001) proposed a simple and effective
method: Training Load = RPE x Duration (in minutes)

Example: 60-minute session with RPE =7 — Load = 7 x 60 = 420 units.
4.4 Rating of Perceived Exertion (RPE)

Originally, the RPE scale proposed by Borg (1973) ranged from 6 to 20. These values were
chosen to be as close as possible to one-tenth of the heart rate.
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However, the modified 0-10 scale by Foster and Bannister is more practical. It allows a
verbal interpretation for each level of difficulty perceived by the athlete.

0-10 RPE Scale:
e 0: No effort — Rest, sleep — Normal breathing
e 1: Very, very easy — Slow walking — Normal breathing
e 2:Very easy — Slow walking or jogging
: Easy — Brisk walking or endurance running
: Moderate effort — Jogging, light sweating
: Medium effort — Slightly tiring run
: Somewhat difficult — Sweating, slight shortness of breath
: Difficult — Heavy sweating, reluctance to talk

: Very difficult — Conversation impossible

.
© 00O N oo O A W N PP

e 9: Very, very difficult — Frenzied pace
e 10: Maximal — Unsustainable pace, total exhaustion

Application of RPE The coach prescribes a target effort level, and the athlete reports the
actual perceived exertion. This allows evaluation, self-evaluation, control, and regulation of
exercise intensity.

Advantages
e Personalizes training based on the athlete’s subjective perception.
o Enables more accurate training dosing.
o Allows early detection of overtraining onset.
Monotony Monotony = arithmetic mean load / Pearson’s standard deviation of weekly load
Strain (Constraint) Strain = weekly load x Monotony
Fitness Fitness = Load — Strain

5. Indicators for Load Monitoring

Indicator Description Utility

Acute Load Total load over 1 week Measures recent load

Chronic Load Average load over 310 6 Measures adaptation load
weeks

Acute:Chronic Workload Ratio Acute load + Chronic load  Detects injury risk (optimal:
(ACWR) 0.8-1.3)

Monotony Mean load + standard Indicates load variation
deviation

Strain Total load x monotony Measures overall constraint
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7. Example of Weekly Quantification

Day Duration RPE (1- Load (RPE x
(min) 10) Duration)

\Y[e]g[e E:\Y; 6 360
Tuesday 8 360
Wednesday 0

Thursday

Saturday

315 min 2,180 units

Interpretation: Moderate to high weekly load. If the previous week was 1,800 units, the
increase is +21%, which remains within the safe progression zone (<30%).

7. Modern Quantification Tools
e GPS and accelerometers: distance, speed, accelerations, impacts.
o Heart rate monitors: heart rate and variability tracking.
o Force platforms: power and neuromuscular fatigue measurement.

« Monitoring applications (RPE, sleep, wellness): combined subjective and objective
quantification.

o Edwards, S. (1993). High Performance Training and Racing. Sacramento: Feet Fleet
Press. (and all other repeated references as in the original document).

Multiple-Choice Questions (QCM) on Training Load Quantification
1. The quantification of training load primarily allows to:

a) Measure performance in competition

b) Evaluate and adjust the constraints imposed on the organism

¢) Determine the athlete’s ideal weight

d) Calculate daily caloric expenditure

Answer: b
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2. External load corresponds to: a) The organism’s physiological responses to effort b) The measurable
parameters of training (volume, intensity, duration) c) The subjective feeling of effort d) The level
of fatigue after the session Answer: b

3. Internal load is defined as: a) The number of sessions performed b) The individual response of the
organism to external load c) The total training volume d) Recovery time between sessions Answer:
b

4. Which tool allows subjective measurement of internal load? a) GPS b) Power sensor ¢) Rating of
Perceived Exertion scale (RPE) d) Stopwatch Answer: ¢

5. The Training Stress Score (TSS) is an indicator used to: a) Evaluate sleep quality b) Quantify
training load based on duration and intensity ¢) Measure muscle mass d) Calculate maximum heart
rate Answer: b

6. Heart rate variability (HRV) is used to: a) Evaluate power output b) Measure recovery and
physiological stress level c) Calculate average speed d) Determine energy expenditure Answer: b

7. Poorly quantified training load can lead to: a) Rapid performance improvement b) Stagnation or
overtraining c) Better recovery d) Reduction in weekly training volume Answer: b

8. Modern quantification tools include: a) GPS watches and power sensors b) Paper notebooks only c)
Kitchen scales d) Manual stopwatches Answer: a

9. Integrating objective and subjective data in load monitoring allows:
10. a) To obtain a global and personalized vision of training
b) To eliminate the need for recovery
c) To make training identical for everyone
d) To reduce the accuracy of monitoring
Answer: a
The main objective of training load quantification is:
a) To increase the difficulty of sessions
b) To optimize performance while preserving the athlete’s health
¢) To reduce the number of weekly sessions
d) To maximize fatigue
Answer: b
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Conference: 06 Sports Training Methods

1- Continuous Training Method

1. Definition The continuous training method consists of performing a prolonged effort
without interruption, at constant or variable intensity, generally lasting more than 20 minutes.
It primarily solicits the aerobic system, i.e., the body's ability to produce energy using
oxygen.

2. Characteristics ¢ Uninterrupted effort (no rest phases). * Moderate to sustained solicitation
of the cardio-respiratory system. ¢ Effort duration: 20 to 120 minutes depending on the level
and objective. ¢ Intensity: 60 to 85% of maximum heart rate (MHR). ¢ Primarily solicits
slow-twitch muscle fibers (Type I). * Promotes regularity of movement and effort
management.

3. Types of Continuous Methods a) Uniform Continuous Method (or Steady) ¢ Principle:
effort at constant and stable intensity from start to finish. * Objective: develop fundamental
endurance and aerobic capacity. * Example: 45-minute run at moderate pace (65-75% MHR).
* Use: base preparation, active recovery, endurance sports.

b) Variable Continuous Method (or Structured Fartlek) ¢ Principle: continuous effort
with intensity variations (accelerations, hills, rhythm changes). * Objective: develop both
aerobic endurance and anaerobic capacity. « Example: 40-minute run alternating 3 min fast /
2 min slow. * Use: team sports, athletics, racket sports.

c) Progressive Continuous Method ¢ Principle: gradual increase in intensity during the
session. ¢ Objective: improve effort tolerance and fatigue management. « Example: 10 min
slow pace + 20 min moderate pace + 10 min fast pace. « Use: competition preparation,
aerobic threshold work.

4. Benefits of the Continuous Method ¢ Develops aerobic capacity and resistance to fatigue.
* Improves cardiac function (increase in stroke volume). « Promotes recovery and heart rate
regulation. * Allows technical work and long-duration effort management. « Suitable for all
levels (beginners to experienced athletes).

5. Limitations of the Continuous Method ¢ Not very effective for developing speed or
anaerobic power. * Can become monotonous and demotivating in the long term. ¢ Risk of
overtraining if the load is poorly dosed. * Less suitable for sports requiring intermittent efforts
(team sports).

2. Practical Examples by Type of Continuous Method a) Uniform Continuous Method
(or Steady) « Principle: constant effort at moderate intensity. « Objective: develop
fundamental endurance and cardio-respiratory capacity. * Examples: * Running: 45 minutes at
steady pace (65-75% MHR). « Cycling: 1 h 15 at constant rhythm on flat terrain. ¢
Swimming: 1500 m freestyle at stable pace. * Rowing: 30 minutes of continuous rowing at
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moderate intensity. * Football: collective jogging of 30 to 40 minutes at slow pace for active
recovery.

b) Variable Continuous Method (or Structured Fartlek) ¢ Principle: continuous effort
with alternation of rhythms, terrains, or reliefs. « Objective: develop aerobic endurance and
anaerobic capacity simultaneously. « Examples: ¢ Running: 40 minutes alternating 3 min fast
/2 min slow. * Cycling: 60 minutes alternating hills and descents at varied intensities.
Swimming: 1000 m alternating 100 m fast and 50 m active recovery. * Rugby: 25-minute
continuous run with 50 m accelerations every 2 minutes. * Basketball: 20 minutes of
continuous play with intensity variations (attack/defense).

c) Progressive Continuous Method ¢ Principle: gradual increase in intensity during the
session. ¢ Objective: improve effort tolerance and fatigue management. « Examples: ¢
Running: * 10 min slow pace (warm-up) ¢ 20 min moderate pace ¢ 10 min fast pace (80-85%
MHR). ¢ Cycling: 90 min with speed increase every 20 minutes. * Swimming: 4 x 400 m with
each set faster than the previous one. ¢ Cross-country skiing: 60 min progressively increasing
cadence. * Triathlon: 30 min run with progressive acceleration up to competition pace.

3. Examples According to Objectives 4. Implementation Advice « Warm-up: 10 to 15
minutes before the session. * Hydration: regular during the effort. « Cool-down: 5 to 10
minutes at low intensity. * Frequency: 2 to 3 sessions per week depending on the level.

7. Conclusion The continuous training method is the foundation for endurance development.
It improves cardio-respiratory capacity, resistance to fatigue, and recovery. Although less
effective for power or speed, it constitutes an essential pillar of physical preparation,
particularly in endurance sports and general development phases.

2- Interval Training Method

1. Definition The interval training method (or fractional training) consists of alternating
phases of intense effort and recovery phases (active or passive). It aims to improve aerobic
power, fatigue tolerance, and the ability to repeat efforts. This method solicits both aerobic
and anaerobic systems, depending on the duration and intensity of the intervals.

2. Characteristics « Planned alternation of effort / recovery. « Work intensity: 70 to 100% of
maximum heart rate (MHR). ¢ Effort duration: from a few seconds to several minutes. ¢
Recovery: active (light effort) or passive (complete rest). * Solicitation of VO, max and
improvement of fatigue resistance. * Adaptable to all sports disciplines.

3. Types of Interval Training a) Extensive Interval ¢ Principle: repeated moderate efforts
with incomplete recovery. * Objective: develop aerobic capacity. « Characteristics: °
Intensity: 70-85% MHR. ¢ Effort duration: 1 to 5 minutes. © Recovery: 30 s to 2 min. ¢
Practical example: ° 8 X 400 m at moderate pace with 1 min recovery. ° 6 X 3 min run at 75%
MHR with 1 min active recovery.

b) Intensive Interval « Principle: repeated intense efforts with complete recovery.
Objective: develop aerobic power and lactic acid tolerance. * Characteristics: ° Intensity: 85—
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100% MHR. » Effort duration: 30 s to 2 min. ° Recovery: 2 to 4 min. * Practical example: ° 10
% 200 m at 90% of MAS with 2 min recovery. ° 6 X 1 min sprint with 3 min active recovery.

¢) Short Interval (or Short Fractional) « Principle: very brief and intense efforts, short
recovery. * Objective: improve speed and anaerobic power. ¢ Characteristics: ° Intensity: 90—
100% MHR. ° Effort duration: 10 to 30 s. = Recovery: 15 to 45 s. * Practical example: ° 15 x
100 m sprint with 30 s recovery. e 10 x 30 s high-intensity cycling with 30 s slow pedaling.

d) Long Interval (or Long Fractional) ¢ Principle: prolonged efforts at sustained intensity,
medium recovery. ¢ Objective: develop aerobic power and fatigue resistance.
Characteristics: ° Intensity: 80-90% MHR. ¢ Effort duration: 2 to 5 min. ° Recovery: 1 to 3
min. ¢ Practical example: ¢ 5 X 1000 m at 85% MAS with 2 min recovery. ¢ 4 x 4 min fast run
with 2 min active recovery.

4. Benefits of Interval Training ¢ Improves maximum aerobic power (VO, max).
Develops effort tolerance and resistance to fatigue. « Promotes active recovery and the ability
to repeat efforts. « Allows rapid cardio-respiratory performance gains. * Adaptable to all
sports (running, swimming, cycling, team sports).

5. Limitations of Interval Training ¢ Physically and mentally demanding. ¢ Risk of
overtraining or injury if poorly dosed. * Requires a good endurance base before being
practiced. ¢ Less suitable for beginners or recovery phases.

Differences between the Continuous Method and the Interval Training Method

Prolonged effort without Alternation of intense efforts and

interruption recoveries

Single continuous effort Repeated sequence: effort +
recovery

Long (20 to 120 minutes) Short to medium (a few seconds

to 5 minutes)

Moderate and stable (60-85% High to very high (70-100%

MHR) MHR)

None (continuous effort) Active or passive between
intervals

Primarily aerobic Aerobic and anaerobic

depending on intensity

Develop fundamental endurance Improve aerobic power, speed
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and aerobic capacity

Increase in cardiac volume, better
oxygen utilization

Beginners, athletes in base or
recovery phase

Simple, low trauma, improves
recovery

Monotonous, not very effective for
speed and power

45 min run at constant pace

Marathon, cycling, cross-country
skiing, long-distance swimming
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and fatigue tolerance

Improvement of VO, max and
ability to repeat efforts

Experienced athletes, specific or
competitive preparation

Effective, rapidly improves
cardio-respiratory performance

Demanding, risk of fatigue or
injury if poorly dosed

10 x 400 m at 90% MAS with 1
min recovery

Athletics, football, rugby, racket
sports

3- The Repetition Method

1. Definition The repetition method consists of performing several maximal or near-maximal
efforts, separated by complete recovery periods. It aims to develop speed, power, explosive
strength, and anaerobic capacity. Each repetition must be performed with maximum intensity
and optimal execution quality.

2. Characteristics * Short and intense efforts (5 seconds to 2 minutes). * Complete recovery
between repetitions (2 to 5 minutes depending on intensity). * Solicitation of the anaerobic
alactic system (very short efforts) or lactic system (longer efforts). « Limited number of
repetitions to preserve execution quality. « Objective: repeat high-intensity efforts without
performance loss.

3. Types of Repetition Method a) Short-Duration Repetition ¢ Effort duration: 5 to 15
seconds. ¢ Intensity: maximal (95—-100% MHR). ¢« Recovery: 2 to 4 minutes (complete).
Energy system: anaerobic alactic. « Objective: develop speed and explosive power. ¢
Examples: ° 6 x 60 m sprint with 3 min recovery. ° 8§ x 10 s maximal pedaling on bike with 3
min rest.

b) Medium-Duration Repetition ¢ Effort duration: 20 seconds to 1 minute. * Intensity: very
high (90-95% MHR). * Recovery: 3 to 5 minutes. * Energy system: anaerobic lactic. ¢
Objective: improve lactic acid tolerance and fatigue resistance. * Examples: ¢ 5 x 200 m at
maximum intensity with 4 min recovery. ° 4 x 400 m at 90% MAS with 5 min recovery.

c) Long-Duration Repetition « Effort duration: 1 to 2 minutes. * Intensity: high (85-90%
MHR). « Recovery: 4 to 6 minutes. * Energy system: mixed aerobic-anaerobic. * Objective:
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develop aerobic power and fatigue resistance. * Examples: ° 3 X 600 m at fast pace with 5
min recovery. ° 4 x 2 min rower at high intensity with 4 min rest.

4. Benefits of the Repetition Method ¢ Develops maximum speed and muscular power. ¢
Improves technical quality thanks to complete recovery. « Promotes tolerance to intense effort
and fatigue resistance. * Allows specific work according to the discipline (sprint, swimming,
team sports). * Stimulates motivation through the search for maximum performance in each
repetition.

5. Limitations of the Repetition Method * Very physically and nervously demanding. ¢
Risk of injury if warm-up or recovery is insufficient. * Limited training volume (low number
of repetitions). * Requires a good endurance base before implementation. * Less suitable for
beginners or recovery phases.

6. Practical Examples

Short duration 6 x 60 m sprint / 3 min recovery  Maximum speed

Medium 8 x 30 s at max intensity / 3 min  Anaerobic power
duration recovery

Medium 6 x 100 m fast / 4 min recovery  Fatigue resistance
duration

Short duration 10 x 20 m sprint / 2 min recovery Repetition of explosive
efforts

Long duration 4 x 2 min at high intensity / 5 Aerobic power
min recovery

Medium 6 x 40 s intense effort / 3 min Effort tolerance
duration recovery

4- Circuit Training in Sports Training

1. Definition Circuit training is a training method that consists of chaining several varied
exercises (called stations) soliciting different muscle groups, with or without rest time
between them. Each exercise is performed for a determined time or number of repetitions
before moving to the next. This method allows the simultaneous development of strength,
muscular endurance, coordination, and general resistance.

2. Characteristics ¢ Organization in successive stations (6 to 12 on average). * Work limited
by time (20 to 60 seconds) or by repetitions (10 to 20). * Short recovery between stations (10
to 30 seconds). * Longer recovery between circuits (1 to 3 minutes). ¢ Global solicitation of
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the body: upper limbs, lower limbs, and core. * Adaptable to all levels and all objectives
(strength, endurance, power, weight loss).

3. Different Types of Circuit Training a) General Circuit Training ¢ Objective: overall
development of physical condition. « Content: basic exercises (push-ups, squats, abs, planks,
jump rope). * Target: beginners, general physical preparation. « Example: 8 stations x 30 s
effort / 15 s recovery.

b) Specific Circuit Training « Objective: improve physical qualities related to a specific
sport. « Content: exercises imitating the gestures of the practiced sport (dribbling, passes,
jumps, shots). « Target: experienced athletes, specific preparation. « Example: football circuit:
ball control, sprint, shot, plank, quick passes.

c) Strength Circuit Training ¢ Objective: develop maximum strength or strength endurance.
* Content: exercises with loads (dumbbells, bars, kettlebells). « Target: athletes, weight

training practitioners. * Example: 6 stations: squats, bench press, pull-ups, lunges, plank,
deadlift.

d) Cardio Circuit Training (or HIIT) * Objective: improve aerobic power and energy
expenditure. * Content: alternation of intense exercises and short recovery. * Target:
intermediate to advanced athletes. « Example: 10 stations: burpees, jumping jacks, mountain
climbers, on-the-spot sprints, jump squats.

e) Duo or Group Circuit Training * Objective: strengthen motivation and cohesion. ¢
Content: exercises performed in pairs or in a team (pushes, relays, carries).  Target: team
sports, group training. * Example: relay of 6 stations: duo push-ups, elastic pull, relay run,
face-to-face plank.

4. Benefits of Circuit Training « Develops several physical qualities simultaneously
(strength, endurance, coordination). « Allows time savings thanks to continuity of effort. *
Promotes cardiovascular stimulation and high energy expenditure. « Adaptable to all levels
and all objectives. * Improves motivation thanks to exercise variety. * Can be practiced with
or without equipment.

5. Limitations of Circuit Training ¢ Difficulty controlling intensity for each participant. ¢
Risk of excessive fatigue if volume is too high. « Less effective for the specific development
of maximum strength. « Requires good technical mastery of exercises to avoid injuries. * Can
become monotonous if circuits are not regularly renewed.

6. Practical Examples Example 1: General Circuit Training (no equipment) « Station 1:
Push-ups — 30 s « Station 2: Squats — 30 s * Station 3: Abdominals — 30 s ¢ Station 4:
Alternating Lunges — 30 s  Station 5: Plank — 30 s * Station 6: Jump Rope — 30 s * Recovery:
15 s between stations, 2 min between circuits * Number of circuits: 3

Example 2: Specific Circuit Training (Football) « Station 1: Ball control between cones —
30 s « Station 2: 20 m Sprint — 20 s * Station 3: Pass and shot on goal — 30 s « Station 4: Side
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Plank — 30 s * Station 5: Vertical Jumps — 20 s * Recovery: 20 s between stations, 2 min
between circuits * Number of circuits: 4

Example 3: Strength Circuit Training (with equipment) ¢ Station 1: Bench Press — 10
repetitions * Station 2: Barbell Squat — 10 repetitions ¢ Station 3: Pull-ups — 8 repetitions *
Station 4: Deadlift — 10 repetitions * Station 5: Lunges with Dumbbells — 12 repetitions *

Recovery: 30 s between stations, 3 min between circuits * Number of circuits: 3

5- Competition Training Method

1. Definition The competition training method consists of reproducing, in training conditions,
real competition situations. It aims to prepare the athlete for maximum performance by
working on physical, technical, tactical, and psychological aspects. This method is mainly
used in specific preparation and pre-competition phases.

2. Characteristics  High intensity, close to or equal to that of competition. * Conditions
identical to competition (field, equipment, duration, opponents, rules). * Clearly defined
performance objective (time, score, precision, strategy). ¢ Specific training load: reduced
volume but maximum intensity. * Integrated work: technical, tactical, physical, and mental. ¢
Immediate performance evaluation to adjust preparation. * Simulation of competitive stress
(pressure, audience, timing).

3. Benefits of the Competition Method ¢ Allows optimal adaptation to the real demands of
competition. * Improves management of stress, fatigue, and psychological pressure.
Promotes technical and tactical stability in real situations. * Develops self-confidence and
motivation. * Allows testing of strategies and game plans. ¢ Serves as a performance
benchmark before the official competition.

4. Limitations of the Competition Method ¢ Very physically and mentally demanding. ¢
Risk of overload or injury if poorly planned. « Can cause excessive fatigue before the actual
competition. * Requires complete prior preparation (technical, physical, mental). « Difficult to
implement without professional supervision.

5. Practical Examples Example of Typical Session (Running — 1500 m) « Warm-up: 20
min jogging + technical drills + accelerations. « Main session: © Simulation of 1500 m race at
competition pace. ° Timing and analysis of each 400 m split. * Cool-down: 10 min light
jogging + stretching. * Objective: test race strategy and effort management.

6- Game Training Method

1. Definition The game training method is a pedagogical and sporting approach that uses the
game as the main means of learning and developing physical, technical, and tactical qualities.
It is based on ludic and competitive game situations, promoting motivation, creativity, and
decision-making. This method is particularly used in team sports (football, handball,
basketball, rugby, etc.) but can also be adapted to other disciplines.
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2. Characteristics « Use of real or adapted game situations. « Multiple objectives: technical,
tactical, physical, and psychological. « Active participation and player initiative. * Adapted
rules to direct the work (number of players, space, duration, constraints). * Learning through
action: the player discovers and corrects through experience. « High motivation thanks to the
ludic and competitive dimension. * Continuous observation and feedback from the coach.

3. Benefits of the Game Method ¢ Develops motivation and the pleasure of training. *
Promotes rapid decision-making and game reading. * Improves team cohesion and
communication between players. ¢ Allows integrated work: technical, tactical, physical, and
mental. * Stimulates creativity and player autonomy. ¢ Reproduces real competition
situations. * Adaptable to all levels and all ages.

4. Limitations of the Game Method ¢ Difficulty controlling the training load (variable
intensity depending on players). * Risk of disorganization if instructions are not clear. * Less
suitable for analytical work or precise technical correction. « Can favor the most experienced
players to the detriment of beginners. ¢« Requires great pedagogical competence from the
coach to direct the game toward the targeted objectives.

5. Practical Examples

4 vs 4 small- 30 x 20 m pitch, 2 goals, max  Ball possession and

sided game 3 touches of the ball pressing

3 vs 3 game Half-court, 3 passes required  Collective play and off-
before shooting ball movement

Themed game 5 vs 5, must shoot after 5 Ball circulation and timing
passes

Continuity game 6 vs 6, no tackling allowed, Execution speed and
quick passes support

Constrained 4 vs 4, 3 touches required Coordination and team

game before return communication

Relay games Teams of 4, obstacle course Endurance, speed and

team spirit

Example of Typical Session (Football — U15) « Warm-up: 10 min passes in motion + 5 min
ball control. * Main session: ° 4 vs 4 game on reduced pitch (3 X 6 min). e Theme: ball
possession and quick transitions. © Rule: maximum 3 touches, goal valid after 5 passes. *
Cool-down: 10 min light jogging + stretching. * Objective: improve decision-making and
game speed.
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Exercise QCM:

Training Methods 1. Objective Evaluate the understanding of the main training methods
used in physical and sports preparation: continuous, interval, repetition, circuit, game, and
competition.

2. Multiple Choice Questions Question 1 The continuous method is characterized by: A.
Short intense efforts separated by pauses B. A prolonged effort without interruption C.
Maximum strength exercises D. Repeated sprints Correct Answer: B

Question 2 Interval training is based on: A. Constant and moderate effort B. Alternation of
intense efforts and recoveries C. Relaxation exercises D. Exclusively anaerobic efforts
Correct Answer: B

Question 3 In the repetition method, recovery between efforts is: A. Incomplete B. Very
short C. Complete D. Non-existent Correct Answer: C

Question 4 Circuit training consists of: A. Repeating a single exercise several times B.
Chaining several different exercises in the form of stations C. Running at constant pace D.
Only heavy muscular strengthening Correct Answer: B

Question 5 The main objective of the game method is: A. Development of maximum
strength B. Technical and tactical learning through ludic situations C. Improvement of
flexibility D. Isolated analytical work Correct Answer: B

Question 6 The competition method mainly aims to: A. Reproduce real competition
conditions B. Develop joint flexibility C. Improve recovery D. Work only on individual
technique Correct Answer: A

Question 7 Which method is most suitable for developing aerobic power? A. Continuous
method B. Interval training method C. Game method D. Repetition method Correct Answer:
B

Question 8 Which method promotes the simultaneous development of strength and muscular
endurance? A. Continuous method B. Repetition method C. Circuit training D. Game method
Correct Answer: C

Question 9 The main limitation of the competition method is: A. It is too easy to perform B.
It can cause excessive fatigue before the real competition C. It does not develop motivation
D. It does not solicit the cardio-respiratory system Correct Answer: B

Question 10 The game method is particularly used in: A. Individual strength sports B. Team
sports C. Precision sports only D. Combat sports Correct Answer: B
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Conference: 07 Endurance in Sports Training

1. Introduction Endurance is a fundamental physical quality in sports preparation. It refers to
an individual’s ability to sustain a prolonged effort over time while delaying the onset of
fatigue.

This aptitude is essential in the majority of sports disciplines, whether endurance sports
(running, cycling, swimming) or team sports requiring repeated efforts.

2. History of Endurance Training

Antiquity The first forms of endurance training date back to ancient Greece. Olympic
athletes, particularly long-distance runners, already practiced long runs to improve their
physical resistance.

Spartan and Roman soldiers performed prolonged marches and runs to develop their combat
endurance.

19th Century With the birth of modern sport, endurance became a subject of study. The first
competitions in running, cycling, and swimming highlighted the need for structured and
progressive training.

20th Century « 1920s-1950s: Emergence of the first interval training methods with
Woldemar Gerschler and Emil Zatopek. « 1960s-1980s: Development of exercise
physiology; researchers such as Astrand and Hollmann established the foundations of aerobic
and anaerobic endurance. * 1990s-2000s: Integration of measurement tools (heart rate,
lactate, VO2max). « 21st Century: Use of GPS technologies, power sensors, and monitoring
software to individualize endurance training.

3. Definitions of Endurance

Author / Source Definition

Astrand & Rodahl | Capacity to maintain a given intensity effort for a prolonged period
(1986) without a significant drop in performance.

Hollmann & Resistance to fatigue during a prolonged effort and the ability to recover
Hettinger (2000) quickly after that effort.

Weineck (2010) Psychophysical capacity to resist fatigue and maintain optimal
performance for as long as possible.

Bompa & An athlete’s capacity to sustain a prolonged effort through the

Buzzichelli (2022) | efficiency of their energy systems (aerobic and anaerobic).

Synthetic The organism’s capacity to produce a prolonged effort, continuous

Definition or intermittent, while delaying the onset of physical and mental
fatigue.
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4. The Different Forms of Endurance

Type of Description Examples of Disciplines
Endurance
Aerobic Capacity to maintain a prolonged effort Long-distance running,
Endurance through the use of oxygen to produce cycling, long-distance
energy. swimming.
Anaerobic Capacity to sustain a short, intense effort Sprint, 400 m, team sports.
Endurance without sufficient oxygen supply.
Strength Capacity of a muscle to repeat an effort Rowing, climbing, repeated
Endurance against resistance for a long period. weight training.
Speed Capacity to maintain a high speed despite 400 m, racket sports,
Endurance fatigue. football.
Mental Psychological capacity to maintain Marathon, triathlon, ultra-
Endurance concentration and motivation during a trail.
prolonged effort.

5. Determining Factors of Endurance ¢ Physiological: VO:-max, lactate threshold, running
economy, recovery capacity. * Muscular: Muscle fiber type, neuromuscular efficiency.
Energetic: Glycogen availability, lipid utilization. *« Psychological: Motivation, pain
tolerance, concentration. « Environmental: Temperature, altitude, hydration.

6. Importance of Endurance in Training « Forms the base of general physical condition. ¢
Improves recovery between efforts. « Promotes stability of performance over time. ¢
Allows better tolerance to training load. ¢ Contributes to injury prevention and
cardiovascular health.

The Importance of Endurance in Sports Training

1. Introduction Endurance is a fundamental physical quality in sports preparation. It is
defined as the organism’s capacity to maintain a prolonged effort while delaying the onset of
fatigue. This aptitude is indispensable in the majority of sports disciplines, whether endurance
sports (running, cycling, swimming) or team sports (football, handball, basketball), where
repeated efforts require great physical and mental resistance.

2. Role of Endurance in Sports Performance

a) Base of general physical condition Endurance constitutes the foundation of all other
physical qualities (strength, speed, coordination). It improves the heart, lungs, and muscles’
capacity to supply and utilize oxygen, thereby promoting better energy efficiency. An
enduring athlete can tolerate higher training loads and recovers more quickly.

b) Improvement of recovery Good endurance allows faster recovery between efforts, within
the same session or between two sessions. It promotes the elimination of metabolic waste
(such as lactic acid) and accelerates the regeneration of energy reserves.
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c) Stability and maintenance of performance Endurance helps maintain a constant level of
performance throughout a competition or match. It delays muscular and mental fatigue,
preserving technical precision, concentration, and tactical lucidity.

d) Prevention of injuries and fatigue An organism well-prepared in terms of endurance
better tolerates training loads and repeated competitions. It strengthens muscular, tendon, and
joint structures, thereby reducing the risk of injury and overtraining.

e) Development of mental resistance Endurance develops psychological resilience.
Prolonged efforts require concentration, motivation, and a strong capacity to manage pain and
fatigue—qualities indispensable for high-level performance.

3. Importance According to Types of Sports

4. Physiological Benefits of Endurance Training ¢ Strengthening of the cardiovascular
system: increase in cardiac volume and blood flow. * Improvement of respiratory capacity:
better oxygenation of tissues. * Development of the muscular capillary network: better
oxygen diffusion. ¢ Increase in the number and size of mitochondria: more efficient energy
production. * Increased use of fats as an energy source: sparing of muscular glycogen. ¢
Decrease in resting and exercise heart rate.

5. Psychological and Tactical Benefits « Development of concentration and effort
management. « Improvement of self-confidence and motivation. « Capacity to manage
pressure and maintain performance over time. ¢ Better resistance to competitive stress and
mental fatigue.

The Golden Age for Developing Different Types of Endurance

1. Introduction Endurance is a fundamental physical quality that allows the maintenance of a
prolonged effort while delaying fatigue. It develops progressively during growth, but certain
periods of life are particularly favorable for its improvement. These periods, called golden
ages, correspond to moments when the body presents optimal physiological receptivity to
training-related adaptations.

2. Types of Endurance and Their Golden Age
a) Basic Aerobic Endurance (Fundamental Endurance)

« Definition: Capacity to sustain a prolonged effort at low intensity, primarily using oxygen
to produce energy.

» Golden Age: 9 to 14 years. *

Explanations: ¢ The cardiovascular and respiratory systems develop rapidly at this age. °
Children have a great capacity to sustain moderate efforts without excessive fatigue
accumulation.  This is the ideal period to lay the foundations of general physical condition. ¢
Adapted Methods: Endurance games, continuous slow runs, swimming, cycling, hikes,
prolonged playful activities.

b) Developed Aerobic Endurance (Medium Intensity)

« Definition: Capacity to maintain a sustained effort over a medium duration (10 to 60
minutes) with intensity close to the aerobic threshold.
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» Golden Age: 15 to 18 years.

 Explanations: o Puberty leads to improvements in cardiac volume, lung capacity, and
muscle mass. ° The body becomes capable of supporting more structured training loads. °
This is the ideal time to introduce long interval sessions and threshold work.

» Adapted Methods: Moderate-pace runs, long intervals, team sports with repeated efforts,
long endurance outings.

c) Anaerobic Endurance (High Intensity)

« Definition: Capacity to sustain intense and repeated efforts, with energy production
without oxygen (lactic anaerobic system).

» Golden Age: 18 to 25 years.

 Explanations: - Muscular, hormonal, and enzymatic development reaches its peak. ° The
body better tolerates lactic acid accumulation and recovers more efficiently.  This is the
period when power and fatigue resistance can be optimized.

» Adapted Methods: Short interval training, repeated sprints, intensive circuits, hill work,
high-intensity sessions.

d) Maximal Endurance (Mixed Aerobic-Anaerobic) ¢

Definition: Capacity to maintain an effort close to maximal oxygen consumption (VO:max).
» Golden Age: 20 to 30 years.

« Explanations: - VO.max reaches its highest level at this age. ° Athletes can combine
power, speed, and prolonged endurance. ° This is the period of peak performance in most
endurance sports.

» Adapted Methods: High-intensity sessions, short intervals, long competitions, discipline-
specific training.

3. Summary Table

Type of Endurance  Golden Main Objective
Age

Basic Aerobic 9-14 Develop cardiovascular base  Games, slow runs,
Endurance years cycling, swimming
Developed Aerobic  [EEE:] Improve capacity to sustain ~ Long intervals, moderate
Endurance years prolonged effort runs

Anaerobic 18-25 Increase fatigue tolerance Short intervals, sprints,
Endurance years and power circuits

Maximal Endurance [PAEel] Optimize overall Intensive training, long
(Mixed) years performance competitions

Endurance and Sports Specialties

Adapted Methods
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1. Introduction Endurance is a fundamental physical quality that allows an athlete to
maintain a prolonged effort while delaying the onset of fatigue. It plays an essential role in
performance, recovery, and tolerance to training load. However, its importance and form vary
according to the sports specialty: certain disciplines rely almost exclusively on endurance,
while others use it as support for power, speed, or technique.

2. Types of Endurance
a) Aerobic Endurance

« Definition: Capacity to sustain a prolonged effort at moderate intensity through the use of
oxygen.

« Characteristics: Long, continuous, stable effort.
* Objective: Improve the heart, lungs, and muscles’ capacity to use oxygen efficiently.

« Sports Concerned: Long-distance running, cycling, long-distance swimming, cross-
country skiing, triathlon.

b) Anaerobic Endurance

» Definition: Capacity to sustain a short, intense effort without sufficient oxygen supply.
 Characteristics: Explosive effort, lactic acid accumulation, rapid fatigue.

* Objective: Increase tolerance to fatigue and muscular power.

« Sports Concerned: Sprint, rowing, short-distance swimming, combat sports, CrossFit.
¢) Mixed Endurance (Aerobic-Anaerobic) «

Definition: Combination of both energy systems according to the duration and intensity of
the effort.

« Characteristics: Alternation of intense efforts and recovery phases.
Objective: Maintain performance despite the repetition of varied efforts.
» Sports Concerned: Football, handball, basketball, tennis, rugby.

3. Endurance According to Sports Specialties

4. Role of Endurance in Performance a) Improvement of work capacity — A good
endurance level allows higher training loads and faster recovery. b) Stability of performance
— It helps maintain a constant performance level throughout a competition or match. c)
Prevention of fatigue and injuries — An enduring organism resists muscular fatigue and
overtraining better. d) Mental endurance — It promotes concentration, effort management, and
stress resistance, indispensable in long-duration or high-intensity sports.

5. Conclusion Endurance is a quality common to all sports specialties, but it is expressed
differently according to the nature of the effort. « In endurance sports, it constitutes the base
of performance. ¢ In team and combat sports, it allows the repetition of efforts and
effectiveness until the end. * In power sports, it supports recovery and resistance to fatigue.
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Thus, the development of endurance, adapted to each discipline, is a key factor in
performance, health, and sports longevity.

Training Methods for Endurance

1. Introduction Endurance is the organism’s capacity to maintain a prolonged effort while
delaying the onset of fatigue. Its development relies on varied training methods adapted to
age, level, and sports specialty. These methods aim to improve cardiorespiratory system
functioning, muscular capacity, and mental resistance.

2. Main Endurance Training Methods

a) Uniform Continuous Method

« Principle: Prolonged effort at constant intensity, without pauses.

* Objective: Develop basic aerobic endurance.

* Characteristics:

o Duration: 30 to 90 minutes.

o Intensity: 60 to 75% of maximum heart rate (MHR).

« Examples: Slow-pace running, continuous swimming, regular cycling outings.
» Advantages: Improves cardiorespiratory capacity and recovery.

b) Variable Continuous Method (Fartlek)

* Principle: Continuous effort with alternation of intensities (accelerations, hills, rhythm
changes).

* Objective: Develop both aerobic endurance and anaerobic capacity.

+ Characteristics:

o Duration: 30 to 60 minutes.

o Intensity: Variable between 60 and 90% of MHR.

« Examples: Running on hilly terrain, alternation of sprints and active recovery.
 Advantages: Improves resistance to fatigue and ability to change rhythm.
¢) Interval (Fractionated) Method

* Principle: Alternation of intense efforts and recovery periods.

* Objective: Improve aerobic power and effort tolerance.

* Characteristics:

o Short or long efforts depending on the objective.

° Intensity: 80 to 100% of MHR.
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o Recovery: Active or passive.

* Types of Interval Training:

o Short: 30 s to 1 min effort / 30 s to 1 min recovery.

o Long: 2 to 5 min effort / 1 to 3 min recovery.

» Examples: 10 x 400 m running, 8 x 200 m swimming.

» Advantages: Improves VO.max and the capacity to repeat efforts.

d) Extensive Interval Method

* Principle: Repeated moderate efforts with incomplete recovery.

* Objective: Develop aerobic capacity and active recovery.

» Characteristics: o Intensity: 70 to 85% of MHR. » Recovery: Short (30 s to 1 min).
 Advantages: Improves resistance to fatigue and regularity of effort.

e) Intensive Interval Method

* Principle: Repeated intense efforts with complete recovery.

* Objective: Develop aerobic power and anaerobic capacity.

+ Characteristics: ¢ Intensity: 90 to 100% of MHR. ° Recovery: Long (2 to 4 min).
» Advantages: Improves speed and tolerance to lactic acid.

f) Combined Method

« Principle: Association of several methods in the same session or training cycle.
* Objective: Solicit different energy systems for complete adaptation.

» Advantages: Improves versatility and the capacity to chain efforts.

3. Factors to Consider

* Progressivity: Gradually increase duration and intensity.

* Specificity: Adapt methods to the practiced discipline.

* Recovery: Essential to allow physiological adaptations.

* Frequency: 2 to 4 sessions per week depending on level.

4. Conclusion Endurance training methods are numerous and complementary.

* Continuous methods develop the aerobic base.

* Interval methods improve power and resistance to fatigue.

* Combined methods allow complete adaptation to the demands of each sport.
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A balanced, progressive, and discipline-specific program guarantees optimal endurance
development and sustainable performance improvement.

Testing and Measurement of Endurance Quality:

1. Introduction Endurance is an essential physical quality that reflects an individual’s
capacity to maintain a prolonged effort while delaying fatigue. To evaluate this quality, it is
necessary to use tests and measurements that analyze cardiorespiratory, muscular, and
metabolic capacities. These tests serve to determine fitness level, guide training, and monitor
progress.

2. Objectives of Endurance Tests

« Evaluate aerobic capacity (oxygen utilization).
* Determine maximal aerobic power (VO:max).
* Measure resistance to fatigue.

* Adapt training intensity zones.

* Monitor performance evolution over time.

3. Main Endurance Tests

a) Cooper Test (12 minutes)

* Principle: Run the greatest possible distance in 12 minutes.
» Material: Athletics track, stopwatch.

» Measure: Distance covered (in meters).

* Interpretation: Estimation of VOmax: VO2max=Distance in meters—504.944.73
\text{VO}_2\text{max} = \frac{\text{Distance in meters} - 504.9}{44.73} VO2
max=44.73Distance in meters—504.9

» Advantages: Simple, quick, applicable in groups.

« Limits: Depends on motivation and external conditions.

b) Léger-Boucher Test (or 20 m Shuttle Test)

* Principle: Run between two lines 20 m apart at the rhythm of an accelerating beep signal.

* Interpretation: Estimation of VO:max from final speed: VO2max=3.5xVmax+3.5
\text{VO} 2\text{max} = 3.5 \times V_{\text{max}} + 3.5 VO2max=3.5xVmax+3.5

» Advantages: Progressive, standardized, suitable for young people and athletes.
c) VAMEVAL Test
* Principle:

Run on a track following a rhythm imposed by audio signals, with progressive speed increase
(0.5 km/h every minute).
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» Measure: Maximal Aerobic Speed (MAS) reached.
d) Half-Cooper Test (6 minutes)

* Simplified version, suitable for young or beginner athletes.
e) Field Test over 1000 m or 2000 m

» Fixed-distance time trial.

f) Sport-Specific Endurance Tests

* Cycling: Critical power test on ergocycle.

* Swimming: Timed 400 m or 1000 m.

* Football: Yo-Yo Intermittent Test.

* Rowing: 2000 m test on rowing machine.

4. Interpretation of Results

The results allow:

* Determination of MAS (Maximal Aerobic Speed).
* Estimation of VO2max.

* Identification of training intensity zones:

o Zone 1: Fundamental endurance (60-70% MHR).

o Zone 2: Active endurance (70-80% MHR).

o Zone 3: Threshold work (80-90% MHR).

o Zone 4: Aerobic power (90-100% MHR).

5. Conclusion :

Endurance tests are indispensable for evaluating physical condition and guiding training. The
choice of test depends on the athlete’s level, the practiced discipline, and the sought
objectives. Regular evaluation allows progress monitoring, adjustment of training loads, and
performance optimization while preventing excessive fatigue.

Exercise QCM: The Quality of Endurance

1. Objective Evaluate the understanding of fundamental notions related to the quality of endurance,
its types, training methods, and evaluation tests.

2. Multiple-Choice Questions
Question 1 Endurance corresponds to:
A. The capacity to produce a maximal effort over a short duration

B. The capacity to maintain a prolonged effort while delaying fatigue
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C. The capacity to execute a rapid movement
D. The capacity to lift a heavy load
Correct Answer: B

Question 2 Which energy system is primarily solicited during a long-duration endurance effort? A.
Alactic anaerobic

B. Lactic anaerobic

C. Aerobic

D. Phosphagen

Correct Answer: C

Question 3 The continuous training method is characterized by:
A. Short, intense efforts separated by pauses

B. A prolonged effort without interruption

C. Maximal strength exercises

D. Repeated sprints

Correct Answer: B

Question 4 The Cooper Test consists of:
A. Running 1000 m as fast as possible

B. Running the greatest possible distance in 12 minutes

C. Running between two 20 m lines at the rhythm of a beep signal
D. Performing 30-second sprints

Correct Answer: B

Question 5 The Léger-Boucher Test (or 20 m shuttle) measures:
A. Maximal strength

B. Reaction speed

C. Maximal aerobic power (VO2max)

D. Joint flexibility

Correct Answer: C

Question 6 Aerobic endurance develops primarily through:

A. Short, explosive efforts

B. Prolonged efforts at moderate intensity

C. Heavy weight training
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D. Repeated sprints

Correct Answer: B

Question 7 Anaerobic endurance is characterized by:

A. Significant use of oxygen B. Energy production without oxygen
C. Low and prolonged intensity

D. Very long recovery

Correct Answer: B

Question 8 What is the main benefit of the continuous method?

A. Develop muscular power

B. Improve aerobic capacity and resistance to fatigue

C. Work maximal speed

D. Develop motor coordination

Correct Answer: B

Question 9 Among the following sports, which one solicits aerobic endurance the most?
A. Weightlifting

B. 100 m sprint

C. Marathon D. Long jump

Correct Answer: C
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Conference 08 : Strength in Sports Training

Definitions of Strength

1. Weineck (1992): Strength is the capacity of the neuromuscular system to overcome a
resistance or to oppose it through muscular contraction.

2. Cometti (2002): Strength corresponds to the ability of a muscle or muscle group to
generate tension against a resistance, whether static or dynamic.

3. Zatsiorsky (1995): Strength is the ability to produce maximal muscle tension,
regardless of the time required to achieve it.

4. Bompa (1999): Strength is the foundation of all physical qualities, as it conditions
power, speed, and muscular endurance.

5. Grosser and Miller (1988): Strength is the organism's capacity to overcome or resist
external loads through muscular action.

6. Schmidtbleicher (1985): Strength is the capacity of the neuromuscular system to
produce tension to overcome an external or internal resistance.

History of Strength in Sports Training

Strength training finds its origins in Antiquity. The Greeks, notably the Olympic athletes,
used resistance exercises with stones or weights to improve their physical performance. The
Romans, for their part, incorporated strength exercises into military preparation.

In the 19th century, weight training became an established practice thanks to pioneers such as
Eugen Sandow, considered the father of modern bodybuilding. He popularized training with
dumbbells and free weights.

From the 1950s to the 1970s, Eastern European countries, notably the Soviet Union,
developed scientific methods for strength training. Researchers such as Zatsiorsky and
Verkhoshansky introduced the concepts of periodization, maximal strength, and plyometrics.
Today, strength is an essential component of physical preparation in most sports disciplines.
Modern methods combine weight training, functional work, isometric, and plyometric
training, tailored to the specific needs of each sport.

Determinant Factors of Strength
1. Muscular factors

e Muscle cross-sectional area: the larger a muscle is, the more force it can produce.
e Muscle fiber type: fast fibers (type I1) generate more force than slow fibers (type I).
e Muscle architecture: pennate fiber muscles promote force production.

2. Neural Factors

e Recruitment of motor units: the greater the number of activated motor units, the
greater the force produced.

e Nervous discharge frequency: rapid stimulation increases muscle tension.
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Intra- and intermuscular coordination: the synchronization between agonist and
antagonist muscles optimizes force production.

3. Biomechanical factors

Joint levers: the length of body segments influences the capacity to generate force.
Joint angle: force varies according to the position of the muscle and the joint.

Execution technique: good technique allows for better force transmission.

4. Hormonal and Metabolic Factors

Testosterone, growth hormone, and insulin levels influence protein synthesis and
muscle recovery.

Energy availability (ATP, phosphocreatine) determines short-term strength
performance.

5. Psychological factors

Motivation, concentration, and self-confidence play an essential role in the ability to
mobilize maximal strength.

Emotional state and stress management influence neuromuscular performance.

The Role of Strength in Sports Performance

Improvement in power: increased strength allows for the generation of greater power,
resulting in faster and more efficient movements.

Technique optimization: improved muscular strength facilitates the mastery of
technical movements and reduces premature fatigue.

Injury prevention: strengthened muscles and joints protect the body against trauma
related to impacts or overloads.

Improvement of posture and stability: trunk and stabilizer muscle strength contributes
to better coordination and optimal balance.

I. The Different Forms of Strength

1. Maximal strength

Definition: the muscle's ability to produce the greatest possible tension against a
resistance.

Objective: to develop raw power and the capacity to lift or move heavy loads.
Practical examples:

Weightlifting: lifting a barbell to the maximum of one's capacity.
Rugby: pushing in the scrum.

Strength training: performing a heavy squat or a bench press at maximal load.

2. Explosive strength
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Definition: capacity to produce a high force in a very short time.
Obijective: to improve speed and muscular reactivity.
Practical examples:

e Sprint: explosive start over the first meters.
e Long jump: rapid and powerful take-off.

o Basketball: vertical jump for a dunk.

3. Muscular endurance

Definition: capacity to sustain prolonged muscular effort against moderate resistance.
Objective: to delay muscular fatigue and maintain performance over time.
Practical examples:

e Cycling: constant pedaling over a long distance.

o Swimming: maintaining the pace over several lengths.
e Rowing: repetition of sustained efforts during a race.
4. Relative strength

Definition: ratio between maximal strength and body weight.
Obijective: to optimize power without increasing body mass.
Practical examples:

e Gymnastics: holding suspended positions.

e Climbing: pulling the body on small holds.

e Athletics: jJumps requiring an optimal strength-to-weight ratio.
I1. Muscle contraction modes

1. Concentric contraction

Definition: the muscle shortens by producing a force to overcome a resistance.
Practical examples:

« Concentric phase during a biceps curl.
e Leg extension during a jump.

o Upward thrust during a bench press.
2. Eccentric contraction

Definition: the muscle lengthens while resisting an external force.
Practical examples:

o Controlled descent of a squat.
e Landing from a jump.
o Descending phase of a biceps curl.

3. Isometric contraction
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Definition: the muscle produces tension without a change in length.
Practical examples:

« Maintaining a plank position.
o Static plank position.

o Dead hang on the pull-up bar.
4. Plyometric contraction

Definition: rapid sequence of an eccentric contraction followed by a concentric
contraction.
Practical examples:

e Plyometric jumps (drop jump followed by impulse).

o Medicine ball throws.

o Rapid rebound exercises to improve muscular reactivity.
I11. Practical Application in Training

A balanced training program must incorporate the different types of strength and
contraction modes. For example:

e Maximal strength: work with heavy loads (85-100% of maximum).
o Explosive strength: speed and power exercises (jumps, sprints).
e Muscular endurance: long sets with light loads (40-60% of maximum).

« Varied contractions: combining concentric, eccentric, and isometric phases to enhance
coordination and stability.

Methods of strength development
I. The Fundamental Principles of Strength Development

1. Progressive overload: gradual increase of load, volume, or intensity to stimulate
muscular adaptation.

Specificity: adaptation of exercises to the demands of the sport practiced.
Individualization: consideration of the athlete's level, age, and objectives.

Recovery: rest period necessary to allow muscular and nervous regeneration.

o &M LN

Variation: alternation of methods and exercises to avoid stagnation and promote
progression.

I1. The main methods of strength development
1. The heavy load method (maximal strength)

Obijective: to develop the capacity to produce maximal muscle tension.
Characteristics:

e Intensity: 85 to 100% of the maximal load.
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e Repetitions: 1 to 5 per set.
e Sets: 3to6.

e Recovery: 3 to 5 minutes.
Exercise examples: heavy squat, bench press, deadlift.
Use: power sports, combat sports, rugby, weightlifting.

2. The dynamic method (explosive strength)

Objective: improve muscle contraction speed.
Characteristics:

e Intensity: 30 to 60% of the maximal load.
e Repetitions: 6 to 10 per set.
e Sets:3to5.

e Recovery: 2 to 3 minutes.
Examples of exercises: plyometric jumps, medicine ball throws, short sprints.
Use: athletics, basketball, football, sports requiring rapid accelerations.

3. The isometric method

Obijective: to enhance stability and the ability to maintain tension without movement.
Characteristics:

o Contraction duration: 5 to 10 seconds.
e Sets: 310 6.

e Recovery: 1to 2 minutes.
Exercise examples: core strengthening, holding a half-squat position, hanging from
the bar.
Use: gymnastics, climbing, sports requiring postural control.

4. The eccentric method

Obijective: to develop muscular endurance during muscle lengthening.
Characteristics:

e Intensity: 100 to 120% of the maximal load (with assistance).
e Repetitions: 3 to 6.
e Sets: 3to 5.

e Recovery: 3 to 5 minutes.
Examples of exercises: slow descent in the squat, controlled return phase in the bench
press.
Use: rehabilitation, injury prevention, contact sports.

(62}

. The plyometric method
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Objective: to improve reactivity and muscular power through the rapid sequence of an
eccentric contraction followed by a concentric contraction.
Characteristics:

o Intensity: moderate to high depending on the level.
e Repetitions: 8 to 12 per set.
e Sets:3to5.

e Recovery: 2 to 3 minutes.
Examples of exercises: drop jumps, rebounds, explosive throws.
Usage: sports requiring rapid changes of direction and jumps.

6. The contrast method

Objective: to combine maximal strength and explosive strength in the same session.
Characteristics:

o Alternation of a heavy exercise and an explosive exercise.

o Example: heavy squat followed by a vertical jump.
Application: athletics, team sports, combat sports.

7. Circuit training method (strength endurance)

Obijective: to develop the ability to sustain prolonged effort.
Characteristics:

o Intensity: 40 to 60% of the maximal load.
e Repetitions: 12 to 20 per exercise.
e Sets: 2 to 4 circuits.

e Recovery: 30 seconds to 1 minute between exercises.
Examples of exercises: push-ups, pull-ups, squats, lunges, abdominal exercises.
Use: endurance sports, general physical preparation.

I11. Practical application

The choice of method depends on the athlete’s level, the season period, and specific
objectives. Progressive and varied planning allows the development of all strength
components: power, endurance, stability, and coordination. The integration of multiple
methods within a training cycle promotes harmonious and sustainable progression.

59



Dr. AGBOUBI HABIB: Course on theories and methodology of sports training (Bachelor's level)

Summary table of strength types, development methods, and examples with loads

Work with heavy loads (85-100% of 1RM), 1to Heavy squat at 90% of the maximum,
5 repetitions, long recovery (3-5 min). bench press at maximal load, deadlift.
Dynamic or plyometric method, light to Vertical jumps with light load, medicine
moderate loads (30-60% of 1RM), fast ball throws, sprint with resistance.
movements.

Circuit method or light loads (40-60% of 1RM), Long sets of light squats, push-ups, pull-

12 to 20 repetitions, short recovery. ups, repeated lunges.

Bodyweight or moderate load training, emphasis Pull-ups, weighted push-ups, gymnastic

on the strength-to-weight ratio. exercises (plank, leg raises).

Static contractions of 5 to 10 seconds, 3 to 6 sets, Core strengthening, holding in a half-

without movement. squat position, hanging from the pull-up
bar.

Eccentric overload training, loads exceeding Slow descent in the squat, controlled

100% of 1RM (with assistance). return phase in the bench press.

Rapid alternation of  eccentric/concentric Drop jumps, rebounds, explosive throws

contraction, moderate to high intensity. with medicine ball.

The prime age for developing the different types of strength

I. The major stages of strength development
1. Childhood (6 to 11 years)

Physiological characteristics:

Rapid growth of the nervous system.

e Low anabolic hormone production (testosterone, growth hormone).

Motor coordination in full development.

Training objectives:

Develop coordination, motor skills, and technique.

Introduce bodyweight strengthening exercises.
Preferred forms of strength:
o Relative strength and light strength endurance.
o Playful and varied work (motor games, courses, dynamic exercises).

Practical examples:

Push-ups, assisted pull-ups, jumps, core strengthening, exercises with elastic bands.

2. Preadolescence (12 to 14 years)
Physiological characteristics:
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e Onset of puberty and initial hormonal adaptations.

e Improvement of intermuscular coordination.

e Recovery capacity still limited.
Training objectives:

o Consolidate the technique of basic movements.

e Gradually introduce light loads.
Preferred types of strength:

o Endurance strength and relative strength.

e Beginning of maximal strength work with moderate loads and supervision.
Practical examples:

o Light squats, core strengthening, stability exercises, pull-ups, lunges, medicine ball.

3. Adolescence (15 to 18 years)
Physiological characteristics:

e Strong hormonal production (testosterone, growth hormone).

o Rapid development of muscle mass.

e Increased capacity for training adaptation.
Training objectives:

o Develop maximal strength and explosive strength.

e Introduce structured methods (heavy loads, plyometrics, contrasts).
Preferred forms of strength:

« Maximum strength, explosive strength, and specific strength endurance.
Practical examples:

e Heavy squats, bench press, plyometric jumps, sprints, medicine ball throws.

4. Young adult (19 to 25 years old)
Physiological characteristics:

e Complete muscular and hormonal maturity.

e Maximum capacity for strength development.

e Optimal recovery and adaptation.
Training objectives:

o Exploiting maximal force potential.

e Specialize training according to the sport discipline.
Types of strength to prioritize:

e Maximum strength, explosive strength, and performance-specific strength.
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Practical examples:

e Heavy load training, contrasts, eccentric work, power circuits.

5. Adult (26 to 40 years)
Physiological characteristics:

« Maintenance of strength potential with regular training.

e Onset of a slow decline in muscle mass after the age of 30.
Training objectives:

e Preserve maximal strength and power.

e Adjust the loads and recovery.
Preferred forms of strength:

e Maximum strength and strength endurance.
Practical examples:

o Structured strength training sessions, functional work, stability exercises.

6. Middle age (after 40 years)
Physiological characteristics:

e Progressive decrease in muscle mass and strength.

« Slowing of metabolism and slower recovery.
Training objectives:

o Preserve muscle mass and mobility.

o Preventing injuries and maintaining joint health.
Preferred forms of strength:

« Endurance strength and relative strength.
Practical examples:

o Bodyweight exercises, light loads, isometric work, core strengthening, resistance
bands.

6 to 14 years old Bodyweight exercises, coordination, motor games.

12 to 18 years old Circuits, light loads, repetitive work.

15 to 25 years old Heavy loads, structured training, controlled
progression.

16 to 25 years old Plyometrics, contrast training, speed work.

Any age (depending on Core strengthening, position holding, stability.
level)
18 to 30 years old Controlled work with assistance, injury prevention.
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Tests and measurements of the different forms of strength
Introduction

The assessment of strength is essential to determine the performance level, monitor
progression, and adapt training programs. Each type of strength — maximal, explosive,
endurance, relative, isometric, or eccentric — requires specific tests to measure muscle
capacity under different conditions.

I. Maximal strength
1. 1RM Test (One Repetition Maximum)

Principle: to determine the maximal load that an athlete can lift once using correct
technique.

Equipment:barbell,plates, bench or rack.

Procedure:

e Progressive warm-up with light loads.

e Gradual increase of the load until one-repetition failure.
Examples: squat, bench press, deadlift.
Result: maximal load expressed in kilograms (kg).
Purpose: direct measurement of maximal dynamic strength.

2. Isokinetic strength test

Principle: measurement of the force produced at constant speed using an isokinetic
dynamometer.

Equipment: isokinetic dynamometer (Biodex, Cybex).

Result: torque (Nm) according to angular velocity.

Purpose: precise evaluation of muscle imbalances and maximal segmental strength.

I1. Explosive Strength
1. Vertical jump test (Squat Jump and Counter Movement Jump)

Principle: measure jump height to assess lower limb power.
Equipment: contact platform, optical mat, or video measurement application.
Procedure:

e Squat Jump (SJ): jump without countermovement from a squatted position.

o Counter Movement Jump (CMJ): jump with rapid flexion-extension.
Result: jump height (cm) or power (W).
Purpose: measurement of explosive strength and muscle reactivity.

2. Medicine Ball Throw Test

Principle: measure the distance of a throw to assess upper body power.
Equipment: medicine ball (2 to 5 kg), measuring tape.
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Procedure: seated or standing throw, arms extended, without momentum.
Result: throw distance (m).
Purpose: measurement of explosive strength of the upper limbs.

I11. Endurance strength
1. Submaximal load maximal repetition test

Principle: Measure the number of repetitions performed at a given percentage of the
1RM.

Equipment: Barbell, plates, bench.

Procedure: Perform the highest possible number of repetitions at 50-70% of the 1RM.
Result: Number of repetitions completed.

Purpose: Assessment of muscular endurance.

2. Core endurance test (plank)

Principle: measuring the duration of maintaining a static position.
Materials: stopwatch, mat.

Procedure: hold the plank position for as long as possible.

Result: maintenance time (seconds).

Purpose: measurement of trunk endurance strength and stability.

IV. Relative strength
1. Pull-up Test on the Fixed Bar

Principle: measure the number of complete pull-ups performed with body weight.
Equipment: fixed bar.

Procedure: perform the maximum number of pull-ups without interruption.
Result: number of repetitions.

Purpose: assessment of the strength-to-body weight ratio.

2. Strength-to-body weight ratio

Principle: calculate the maximal force relative to body weight.

Formula:

Relative force = Maximal force (kg) + Body weight (kg)

Result: dimensionless value (ratio).

Purpose: comparison between athletes with different body morphologies.

V. Isometric strength
1. Handgrip Strength Test

Principle: measure the maximal strength of the hand and forearm.
Equipment: handgrip dynamometer.

Procedure: squeeze the dynamometer as strongly as possible for 3 seconds.
Result: strength expressed in kilograms (kg) or newtons (N).

Relevance: overall indicator of isometric strength.
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2. Isometric hold test

Principle: measure the duration of maintaining a position under tension.

Examples: holding a half-squat, hanging from a bar, side plank.
Result: maintenance time (seconds).
Purpose: measurement of the ability to maintain a static contraction.

V1. Eccentric Strength

1. Controlled descent test

Principle: to assess the ability to resist a load greater than the concentric strength.
Equipment: barbell, weights, assistance.
Procedure: slow descent (3—5 seconds) of a squat or bench press at 110-120% of the

1RM.

Outcome: control of the movement and descent time.

Purpose: measurement of eccentric muscular resistance.

2. Eccentric Dynamometry

Principle: measurement of force during the muscle lengthening phase using a

dynamometer.

Result: torque (Nm).
Interest: precise evaluation of segmental eccentric strength.

VII. Summary of tests

Strength
form

Maximum
strength

Explosive
strength

Endurance
strength

Relative
strength

Isometric
force

Eccentric
force

Main test

1RM, isokinetic
dynamometer

Vertical jump, medicine ball
throw

Fixed-load repetitions, core
stabilization

Pull-ups,
ratio

force-to-weight

Handgrip, static hold

Controlled
dynamometry

descent,
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Unit of
measurement

kg, Nm

cm, m, W

maximum
repetitions,
seconds

ratio, reps

kg, s

s, Nm

Equipment

Bar, dynamometer

Platform, medicine

ball

Bar, mat

Horizontal bar

Dynamometer,

treadmill

Bar, dynamometer
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Conclusion

Strength is a fundamental physical quality that influences performance, stability, and
injury prevention in all sports disciplines. Its development, adapted to the athlete's age,
level, and objectives, allows for the improvement of movement efficiency, power, and
endurance. It thus constitutes the essential foundation of any balanced and sustainable
physical preparation.

Multiple-choice questionnaire on strength quality
Part 1: Single-choice questions

1. Muscular strength is defined as:
a) The ability to sustain prolonged effort.
b) The muscle's ability to produce tension against resistance.
c) The ability to utilize oxygen during effort.
d) The ability to coordinate multiple movements.

2. Maximal strength corresponds to:
a) The greatest tension that the muscle can produce.
b) The ability to repeat an effort over a long time.
¢) The speed of execution of a movement.
d) Joint flexibility.

3. Explosive strength is:
a) The ability to produce a high force in a very short time.
b) The ability to maintain a static contraction.
c) The ability to resist fatigue.
d) The ability to lift a maximal load slowly.

4. Muscular endurance corresponds to:
a) The ability to produce maximal force.
b) The ability to sustain effort against moderate resistance.
c) The ability to perform a rapid movement.
d) The ability to stabilize a position.

5. Relative strength is:
a) The total force developed by a muscle.
b) The ratio between maximal strength and body weight.
¢) The force developed without movement.
d) The force produced solely by the legs.

Part 2: Multiple Choice Questions

6. Among the following methods, which ones allow for the development of maximal
strength?
a) Work with heavy loads (85-100% of 1RM).
b) Plyometrics.
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¢) Light circuit training.
d) Isometric work.

7. Plyometric exercises primarily develop:

a) Explosive strength.
b) Strength endurance.
¢) Maximum strength.
d) Flexibility.

8. Muscle contractions can be:

a) Concentric.
b) Eccentric.
c) Isometric.
d) Cardiac.

9. The tests used to evaluate explosive strength are:

a) The 1RM test.
b) The vertical jump (CMJ).
c¢) The medicine ball throw.
d) The plank test.

10. The development of strength mainly depends on:
a) Age and biological maturity.
b)The color of the muscles.
c¢) Nutrition and recovery.
d) Specific training.

Part 3: True or False

11. Maximum strength develops primarily between the ages of 15 and 25.

12. Relative strength is important in sports where body weight influences performance.
13. Muscular endurance never requires external loads.

14. Isometric contraction involves a rapid movement of the muscle.

15. The 1RM test allows the assessment of explosive strength.

Part 4: Correction

No. | Correct answer
1 b

2 a

3 a

4 b

5 b

6 a, d

7 a
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8 a,b,c
9 b, c
10 |a,cd
11 | True
12 | True
13 | False
14 | False
15 | False
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Conference 09: The Quality of Speed in Sports Training

Introduction

Speed is a fundamental physical quality in sports performance. It is manifested by an
individual’s ability to perform a movement or motor action in the shortest possible time. In
many disciplines, speed is a determining factor for success, whether in running, team sports,
or combat sports.

Definitions of Speed According to Different Authors

» Matveiev (1981): Speed is the ability to perform motor actions in a minimum of time, under
determined conditions.

» Weineck (1992): Speed is the ability of the nervous and muscular system to produce
maximal motor impulses in a very short period of time.

» Harre (1987): Speed is the ability of an individual to react quickly to a stimulus and to
execute movements at the highest possible frequency.

« Zatsiorsky (1995): Speed is the ability to perform movements or motor actions at maximal
intensity, depending on neuromuscular coordination.

» Bompa (2000): Speed is the ability of an athlete to move his or her body or part of it
through space in the shortest possible time.

History of Speed in Sports Training

The study and training of speed date back to Antiquity, notably in the ancient Greek Olympic
Games where foot racing was a flagship event.

In the 20th century, with the development of sports sciences, speed was analyzed from
physiological and biomechanical perspectives. The work of Soviet and German physiologists
helped better understand the nervous and muscular mechanisms involved.

In the 1970s-1980s, speed training became structured around specific methods: work on
movement frequency, reactivity, and muscular power.

Today, modern approaches integrate technology (sensors, electronic timing, video analysis)
to optimize performance.

The Determining Factors of Speed
1. Neuromuscular Factors
2. ° Speed of nerve impulse transmission.

3. o Intra- and intermuscular coordination.
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4. < Reaction time and muscular contraction time.
5. Morphological Factors
6. ° Muscle composition (proportion of fast-twitch type 11 fibers).
7. < Length of body segments.
8. ° Body weight and strength-to-weight ratio.
9. Energetic Factors
10. » Availability of ATP and phosphocreatine.
11. - Capacity of the anaerobic alactic system.
12. Technical Factors
13. - Efficiency of the sports gesture.
14. - Economy of movement.
15. » Motor coordination specific to the discipline.
16. Psychological Factors
17. - Concentration and anticipation.
18. - Motivation and self-confidence.
19. - Stress and competitive pressure management.
20. Environmental Factors
21. o Surface and temperature conditions.
22. - Equipment used (shoes, gear).
23. ° Wind or altitude conditions.
The Indices that Influence the Quality of Speed
1. Influence of Sex Sex is a major biological factor in speed performance.

* Physiological differences: Men generally have greater muscle mass, a higher proportion of
fast-twitch muscle fibers (type 1), and higher testosterone levels, which favor power and
speed.

« Hormonal differences:
Sex hormones influence protein synthesis, recovery, and muscular strength.

» Morphological differences:
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Men often have longer body segments and better force production capacity, while women
show better flexibility and coordination.

Despite these differences, specific training enables female athletes to reach very high levels
of speed in their respective categories.

2. Influence of Heredity
Heredity largely determines an individual’s speed potential.

» Muscle composition: The proportion of fast-twitch fibers (type Ila and Ilb) is largely
genetically determined. These fibers are responsible for rapid and powerful contractions.

* Nervous factors: Nerve impulse conduction speed and neuromuscular coordination are
also genetically influenced.

+ Development potential: Although training can improve speed, the maximum limits are
often set by genetic heritage.

Studies show that genetics can explain up to 50% of inter-individual differences in speed
performance.

3. Influence of Age
Age influences speed through physiological development and neuromuscular maturity.

« Childhood and adolescence: Speed develops rapidly between 7 and 14 years, a period
when the central nervous system reaches great plasticity.

» Adulthood: Speed peaks between 20 and 30 years, a period of optimal muscular and
hormonal maturity.

» Aging: After 30 years, a progressive decrease in speed is observed, linked to the loss of
fast-twitch fibers, hormonal decline, and reduced coordination.

Regular and adapted training can, however, slow this decline.
4. Influence of Training
Training is the most modifiable factor in speed development.

« Neuromuscular training: Plyometric exercises, short sprints, and reactivity work improve
coordination and muscle contraction speed.

« Strength training: Targeted muscle strengthening increases force production capacity,
which is essential for speed.

« Technical training: Improvement of running technique, posture, and movement frequency
optimizes movement efficiency.

71



Dr. AGBOUBI HABIB: Course on theories and methodology of sports training (Bachelor's level)

« Specific training: Integration of speed in situations close to competition (small-sided
games, starts, changes of direction) allows optimal transfer to real performance.

Regularity, progressivity, and recovery are key elements to avoid nervous fatigue and
injuries.

The Importance of the Quality of Speed in Sports Performance

1.

Role of Speed in Performance

Speed intervenes at different levels of sports performance:

« Reaction speed: ability to respond quickly to a stimulus (race start, sound signal,
opponent’s movement).

« Execution speed: rapidity with which a technical gesture is performed (strike, shot,
jump, pass).

* Displacement speed: ability to move quickly over a given distance (sprint, change
of direction).

* Gestural speed: frequency and coordination of movements in a repeated action
(dribbling, pedaling, swimming).

These components interact to allow the athlete to act faster than the opponent, anticipate
situations, and optimize overall performance.

2.

Importance of Speed According to Disciplines

« Individual sports: In athletics, swimming, or cycling, pure speed directly
determines the final result.

» Team sports: In football, basketball, or handball, speed conditions the ability to
create space, defend, or counter-attack effectively.

» Combat sports: Execution and reaction speed allow anticipation and countering of
opponent actions.

» Technical sports: In tennis, badminton, or fencing, displacement speed and
coordination are essential for executing precise gestures under pressure.

Effects of Speed on Performance

 Improvement of motor efficiency: High speed allows gestures to be executed with
greater fluidity and precision.

* Gain in time and space: Being faster than the opponent provides a strategic and
tactical advantage.

* Optimization of power: Speed is closely linked to explosive strength, essential for
intense and brief actions.

» Reinforcement of confidence: A fast athlete feels more competitive and capable of
dominating game situations.

* Reduction of fatigue risk: Better execution speed saves energy over the duration of
an effort.

Development of Speed in Training Speed training is based on several principles:

* Explosive strength work: plyometric exercises, short sprints, jumps, and throws.

* Neuromuscular training: improvement of coordination and reactivity.
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* Technical training: optimization of the sports gesture to reduce time and energy
losses.
* Specific training: integration of speed in competition-like situations.
* Recovery and prevention: management of nervous and muscular fatigue to maintain
speed quality.

5. Interaction with Other Physical Qualities Speed does not develop in isolation.
It depends on and interacts with:
« Strength: muscular power conditions acceleration capacity.
« Coordination: synchronization of movements optimizes rapidity.
« Endurance: it allows speed to be maintained over time.
* Flexibility: it favors amplitude and fluidity of movement.

A balanced physical preparation is therefore indispensable to fully exploit speed potential.

The Different Forms of Speed

1. Reaction Speed Definition Reaction speed is the ability to respond as quickly as possible
to a visual, auditory, or tactile stimulus.

Example ¢

A sprinter’s start at the pistol signal.

* A goalkeeper reacting to a sudden shot.

* A boxer dodging a blow as soon as he perceives the opponent’s movement.
Influencing Factors

* Time of signal perception.

* Speed of nervous transmission.

* Coordination between the nervous system and muscles.

2. Displacement Speed Definition Displacement speed corresponds to the ability to cover a
given distance in the shortest possible time.

Example

A 100-meter runner reaching maximum speed in a few seconds.
* A football player sprinting to intercept the ball.

* A swimmer accelerating over the final meters of a race.
Influencing Factors

* Explosive strength of the lower limbs.

* Running or displacement technique.
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* Coordination and movement frequency.

3. Gestural or Execution Speed Definition Gestural speed is the rapidity with which a
technical movement is executed. It depends on coordination and precision of the gesture.

Example

* A tennis player executing a fast serve.

* A basketball player chaining a dribble and a shot.
* A judoka performing a throw in a very short time.
Influencing Factors

* Intermuscular coordination.

* Technical mastery.

* Repetition and automatization of the gesture.

4. Frequency Speed Definition Frequency speed corresponds to the ability to chain identical
movements at a high cadence.

Example

* A runner increasing the frequency of his strides.
* A cyclist pedaling at a high cadence.

* A swimmer multiplying arm cycles rapidly.
Influencing Factors

* Neuromuscular coordination.

* Speed endurance.

* Economy of movement.

5. Repetition Speed Definition Repetition speed is the ability to repeat several rapid actions
over a short period without loss of efficiency.

Example

* A footballer chaining several successive sprints.

* A handball player performing several rapid shots.
* A boxer launching a series of blows in a burst.

Influencing Factors
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* Anaerobic alactic endurance.
* Recovery between efforts.
» Strength and coordination.

6. Maximal Speed Definition Maximal speed is the greatest speed an athlete can reach over
a given distance. It represents the optimal combination of movement frequency and
amplitude.

Example

* A sprinter reaching peak speed between 50 and 70 meters.
* A speed skater in the maximal acceleration phase.

* A swimmer in full propulsion.

Influencing Factors

* Muscular power.

* Propulsion technique.

* Coordination and muscular relaxation.

Methods for Developing Speed

1. Reaction Exercises Objective Improve the rapidity of response to a visual, auditory, or
tactile signal.

Methods

* Reaction games: starts on sound or light signals.

» Work with a partner: reacting to an unpredictable movement or gesture.

* Use of equipment: bouncing balls, luminous cones, electronic timers.

Examples

* Sprint start on whistle blow.

* Reaction to a falling object.

» Response to an opponent’s change of direction.

2. Short Sprint Exercises Objective Develop displacement speed and acceleration capacity.
Methods

* Sprints of 10 to 60 meters with full recovery.
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* Hill sprints to strengthen lower limb power.

* Sprints with resistance (elastic bands, sleds, weighted vests).
Examples

* 6 X 30 m at maximal intensity with 2 minutes recovery.

* 5 X 40 m on a slight incline.

* 4 x 20 m with resistance band.

3. Plyometry Objective Improve explosive strength and muscular reactivity.
Methods

* Vertical and horizontal jumps: bounding, drop jumps, hurdle jumps.
* Rebound exercises: stretch-shortening cycle work.

» Combinations of jumps and sprints.

Examples

* 3 x 10 low hurdle jumps.

* 4 x 8 drop jumps from 40 cm.

* 20 m sprint after each set of jumps.

4. Gestural Frequency Work Objective Increase movement cadence while maintaining
coordination.

Methods

* Rhythm ladders: rapid coordination work of foot contacts.
« High-frequency running over short distances.

* Rapid leg exercises (high knees, butt kicks).

Examples

* Rhythm ladder course with step variations.

* 3 x 20 m running at maximal frequency.

* 4 x 15 s rapid high knees.

5. Explosive Strength Work Objective Develop the capacity to produce maximal force in a
very short time.

Methods
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* Dynamic weight training: light loads at high execution speed.
» Olympic exercises: snatch, clean and jerk, explosive pulls.

* Jumps with light loads.

Examples

* 4 x 6 jump squats with 30% of maximal load.

* 5 x 3 explosive pulls.

* 3 x 10 jumping lunges.

6. Technical and Coordination Work Objective Optimize gestural patterns to reduce time
and energy losses.

Methods

* Video analysis to correct posture and stride.

* Technical running exercises: work on foot contacts, pelvic placement, and relaxation.
« Discipline-specific drills.

Examples

* Low-position start work for sprinters.

* Change-of-direction exercises for team sports.

* Running sequences emphasizing posture and frequency.

7. Combined Training Objective Combine several methods for global speed development.
Methods

» Mixed sessions: plyometry + sprint.

» Contrast training: alternation between resisted and unresisted exercises.

* Specific sequences: strength + speed + technique.

Examples

* 3 drop jumps followed by a 30 m sprint.

* 4 x (10 m resisted + 20 m unresisted).

* Session combining explosive strength training and short sprints.

The Golden Age for Developing Speed
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1. Definition of the Golden Age The golden age of speed development refers to the period of
life when the organism shows the greatest receptivity to speed training. During this phase,
reaction, coordination, and movement frequency capacities develop naturally and can be
strengthened through adapted work.

This period generally occurs between 7 and 14 years, depending on sex and biological
maturity.

2. Phases of Speed Development

a. 6 to 9 years: Initiation Phase

* Development of reaction speed and motor coordination.

* The child learns to react to simple signals and perform rapid movements.

* Exercises must be playful and varied.

Examples: chase games, starts on signal, rapid relays.

b. 9 to 12 years: First Sensitive Period

» Development of gestural speed and movement frequency.

* The nervous system reaches great plasticity, favoring technical learning.

* This is an ideal period for working on execution rapidity and coordination.
Examples: short sprints, rhythm exercises, rapid footwork.

c. 12 to 14 years: Second Sensitive Period

* Development of displacement speed and maximal speed.

» Appearance of muscular growth and improved strength.

* Training becomes more structured, with introduction of plyometry and power work.
Examples: 30 to 60 m sprints, plyometric jumps, explosive start exercises.
d. After 15 years: Consolidation Phase

* Speed continues to develop, but at a slower pace.

» Emphasis is placed on explosive strength, technique, and sports specificity.
* Training becomes individualized according to the discipline.

Examples: resisted sprints, dynamic strength training, specific technical work.

3. Differences According to Sex
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* In boys, the most favorable period is between 10 and 14 years, before full puberty.

* In girls, it appears slightly earlier, between 8 and 12 years, due to earlier nervous
maturation.

These differences must be taken into account to adapt the content and intensity of training.
4. Training Principles During the Golden Age

* Variety and pleasure: favor games and dynamic situations.

* Progressivity: avoid heavy loads and prolonged efforts.

* High frequency, moderate intensity: short maximal repetitions with complete recovery.

* Emphasis on technique: learning correct gestures from a young age.

» Safety and prevention: respect growth and avoid nervous fatigue.

6. Importance of the Golden Age Working on speed during this period allows:
* Durable improvement of coordination and reactivity.
* Creation of effective motor automatisms.
* Laying the foundations for future performance.
* Avoiding motor development delays in adolescence.
Athletes who benefited from early and well-structured training often present better speed in
adulthood.

Tests and Measurement of the Quality of Speed

Introduction Evaluation of speed is essential to determine an athlete’s performance level,
track progress, and adapt training programs. Speed tests measure different components:
reaction speed, displacement speed, gestural frequency, and maximal speed. These
measurements provide objective data to guide physical and technical work.

1. Objectives of Speed Tests
* Evaluate an athlete’s ability to execute a movement rapidly.
* Identify strengths and weaknesses in the different forms of speed.
* Track performance evolution over time.
* Adapt loads and training methods.
» Compare performances between athletes or training groups.

2. Measurement Principles Speed tests must be conducted under standardized
conditions:
» Complete warm-up before the test.
* Identical surface and equipment for each session.
* Precise timing (electronic preferred).
« Sufficient recovery between attempts.
» Maximal motivation and concentration of the athlete.

3. Reaction Speed Tests
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a. Simple Reaction Test
Objective: measure response time to a visual or auditory stimulus.

Procedure: the athlete reacts to a light or sound signal by pressing a button or performing a
movement.

Material: electronic timer or reaction software. Example: reaction test at sprint start (time
between signal and first movement).

b. Complex Reaction Test
Objective: evaluate the ability to react to multiple or unpredictable stimuli.

Procedure: the athlete must choose an adapted response according to the received signal
(e.g., change of direction).

Example: reaction test to random light signals on an interactive wall.
4. Displacement Speed Tests

a. 10-Meter Sprint Objective: measure acceleration capacity.
Procedure: standing start, timing over 10 m.

Material: photocell gates or manual stopwatch. Example: 3 attempts, best time recorded.
b. 30-Meter Sprint

Obijective: evaluate maximal speed reached.

Procedure: standing or flying start, timing over 30 m.

Example: classic test for team sports and athletics.

c. 60-Meter Sprint

Obijective: measure ability to maintain maximal speed.

Procedure: standing start, timing over 60 m.

Example: used for sprinters and high-level athletes.

5. Gestural Frequency Tests

a. Foot Contact Frequency Test

Objective: measure rapidity of leg movements.

Procedure: the athlete performs high knees or rapid steps on the spot for a given time (5 to
10 s). Measurement: number of cycles completed.
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Example: frequency test on rhythm ladder.

b. Arm Movement Frequency Test

Objective: evaluate upper limb gestural speed.

Procedure: the athlete performs rapid alternating movements for 10 s.
Measurement: number of complete repetitions.

7. Repeated Speed Tests a. Repeated Sprint Ability (RSA)
Obijective: measure the ability to repeat several sprints with incomplete recovery.

Procedure: 6 to 10 sprints of 30 m with 20 to 30 s recovery.
Measurement: average time, best time, and fatigue index.
Example: test used in football, rugby, and basketball.

b. 10 x 10 Meters Test

Objective: evaluate resistance to speed.

Procedure: 10 shuttles of 10 m at maximal intensity.

Measurement: total time and regularity of sprints.

8. Discipline-Specific Tests
* Football: 5-10-20 m sprint test with changes of direction.

* Basketball: lateral speed test (shuffle test).
» Swimming: 25 m dive start test.
* Tennis: multidirectional displacement test (T-test).

9. Interpretation of Results
Results must be compared to reference values according to:
» Age, sex, and level of practice.
* Sports discipline.
* Test conditions.
An improvement in time or frequency indicates progress in coordination, power, or reactivity.

QCM on the Speed Course
Part 1: Definitions and General Concepts

1. Speed in sport is defined as: a) The ability to maintain a prolonged effort. b) The
ability to execute a movement in the shortest possible time. ¢) The ability to produce
maximal force. d) The ability to coordinate several movements. Answer: b
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2. According to Weineck (1992), speed depends mainly on: a) Muscular endurance. b)
Neuromuscular coordination. ¢) Joint flexibility. d) Respiratory capacity. Answer: b

3. Speed is a quality: a) Purely acquired. b) Purely hereditary. ¢) Both hereditary and
acquired. d) Dependent solely on strength. Answer: ¢

4. The golden age for developing speed generally occurs between: a) 3 and 6 years. b) 7
and 14 years. ¢) 15 and 20 years. d) 25 and 30 years. Answer: b

5. Maximal speed corresponds to: a) Speed reached after a long effort. b) The highest
possible speed over a short distance. c) Average speed over a course. d) Reaction
speed to a signal. Answer: b

Part 2: Forms of Speed 6. Reaction speed corresponds to: a) The ability to repeat several
sprints. b) The ability to respond rapidly to a stimulus. ¢) The ability to maintain a constant
speed. d) The ability to execute a precise technical gesture. Answer: b

7. Displacement speed is generally measured over: a) 5 to 10 meters. b) 10 to 60 meters.
c) 100 to 400 meters. d) More than 800 meters. Answer: b

8. Gestural speed corresponds to: a) The rapidity of execution of a technical movement.
b) Displacement speed over a given distance. ¢) Stride frequency. d) Reaction speed
to a signal. Answer: a

9. Frequency speed refers to: a) The number of movement cycles per unit of time. b)
Maximal speed reached. ¢) Average speed over a course. d) Reaction speed. Answer:
a

10. Repeated speed is the ability to: a) Repeat several rapid actions with incomplete
recovery. b) Maintain a constant speed over long distance. c) React to several
simultaneous signals. d) Execute a technical gesture slowly. Answer: a

Part 3: Influencing Factors 11. The most modifiable factor in speed development is: a)
Heredity. b) Sex. ¢) Training. d) Age. Answer: ¢

12. Fast-twitch muscle fibers (type Il) are responsible for: a) Slow and sustained
contraction. b) Rapid and powerful contraction. ¢) Muscle recovery. d) Motor
coordination. Answer: b

13. For girls, the sensitive period for developing speed occurs between: a) 6 and 9 years.
b) 8 and 12 years. ¢) 13 and 16 years. d) 17 and 20 years. Answer: b

14. Speed depends mainly on: a) Strength, coordination, and technique. b) Endurance and
flexibility. ¢) Breathing and concentration. d) Flexibility and posture. Answer: a

15. Sex influences speed because of: a) Hormonal and muscular differences. b)
Differences in motivation. c) Size differences only. d) Coordination differences.
Answer: a
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Part 4: Development Methods 16. Short sprints (10 to 60 m) serve to develop: a)
Endurance. b) Displacement speed. ¢) Flexibility. d) Maximal strength. Answer: b

17. Plyometry allows the development of: a) Explosive strength and muscular reactivity.
b) Aerobic endurance. ¢) Joint flexibility. d) Fine coordination. Answer: a

18. Gestural frequency work aims to: a) Increase the cadence of movements. b) Improve
maximal strength. c) Develop flexibility. d) Reduce heart rate. Answer: a

19. Combined training associates: a) Strength, speed, and technique. b) Endurance and
flexibility. ¢) Coordination and relaxation. d) Strength and endurance only. Answer: a

20. Speed training must be: a) Long and continuous. b) Short, intense, and well
recovered. c) Performed only at the end of the session. d) Based on moderate efforts.
Answer: b

Part 5: Tests and Evaluation 21. The 30-meter sprint test measures: a) Reaction speed. b)
Maximal speed. ¢) Endurance. d) Flexibility. Answer: b

22. The RSA (Repeated Sprint Ability) test evaluates: a) The ability to repeat several
sprints with incomplete recovery. b) Reaction speed. ¢) Maximal strength. d)
Dynamic flexibility. Answer: a

23. The foot contact frequency test measures: a) Displacement speed. b) The rapidity of
execution of leg movements. ¢) Explosive strength. d) Muscular endurance. Answer:
b
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Conference 10: Coordination in Sports Training

1. Definition

Coordination is a fundamental motor quality that allows for the organization and regulation
of body movements in an efficient and harmonious manner according to a specific objective.
According to Meinel (1984), motor coordination is "the capacity to execute motor actions
with a high degree of efficiency, economy, and adaptability.”

For Schmidt and Lee (2011), it corresponds to "the capacity of the central nervous system to
organize muscles and body segments to produce a fluid and precise movement."

Coordination encompasses several sub-capacities, such as:
« Orientation capacity: Perceiving and adjusting one's position in space.
« Differentiation capacity: Adjusting the force and speed of movement.
» Reaction capacity: Responding quickly to a stimulus.
* Rhythm capacity: Synchronizing movements in time.
« Balance capacity: Maintaining body stability.

2. History and Evolution of the Concept

The study of motor coordination has its origins in the work of movement physiologists and
psychologists at the beginning of the 20th century.

Bernstein (1967) was one of the first to conceptualize coordination as a process of "mastery
of the degrees of freedom" of the human body. He showed that movement is not a simple
mechanical execution but a complex organization between the nervous system and the
muscles.

In the 1970s and 1980s, sports science research deepened the understanding of coordination
through neurophysiological and biomechanical approaches.

The work of Meinel and Schnabel (1987) allowed for the integration of coordination into
the classification of basic physical qualities, alongside strength, speed, endurance, and
flexibility.

Today, coordination is considered an essential component of motor development, particularly
in sports requiring precision, agility, and rapid adaptation to changing situations (football,
gymnastics, tennis, dance, etc.).

3. Importance in Sports Training
Coordination plays a central role in sports performance. It directly influences the technical
quality, execution speed, and adaptability of the athlete. Good coordination allows for:

» Improving the efficiency of the technical gesture and reducing energy expenditure.
 Increasing the precision and fluidity of movements.
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 Facilitating motor learning and the memorization of gestures.

« Preventing injuries through better postural and gestural control.

« Optimizing reactivity to changes in competition situations.
Coordination training must be integrated from the early stages of sports training, especially in
young athletes. It relies on varied exercises involving perception, decision-making, and fine

motor skills. Modern methods favor dynamic, playful learning situations close to real game
conditions.

4. Determining Factors of Coordination Quality

4.1. Introduction

Coordination is a fundamental motor quality that allows for the execution of precise,
harmonious, and efficient movements. It relies on the nervous system's capacity to organize
and control muscular actions according to the requirements of the task. In the sports field,
coordination conditions technical performance, speed of adaptation, and gestural mastery. Its
development depends on several physiological, neuromuscular, and psychomotor factors.

4.2. Definitions of Coordination

» According to Meinel and Schnabel (1987), coordination is the capacity to organize
and regulate movement processes according to a motor objective.

« For Weineck (1992), it corresponds to the capacity of the central nervous system to
command muscles in an efficient and economical way to achieve a precise gesture.

« Cometti (2002) defines it as the ability to combine and synchronize muscular actions
in time and space to achieve optimal performance.

4.3. Determining Factors of Coordination

1. The Central Nervous System

The central nervous system (brain, cerebellum, spinal cord) plays an essential role in
coordination.

» The brain plans and controls voluntary movements.

» The cerebellum adjusts precision, balance, and synchronization.

« The spinal cordensures the rapid transmission of nerve impulses.
Good coordination therefore depends on the speed and precision of neuronal
connections.

2. Proprioception

Proprioception is the conscious or unconscious perception of the position and movement of
the body in space. It relies on receptors located in the muscles, tendons, and joints.
Developed proprioception allows for instantaneous adjustment of gestures, improvement of
balance, and correction of motor errors.
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3. Neuromuscular Control

Coordination depends on the capacity to activate the right muscles at the right time and with
the right intensity.
» Selective muscular recruitment: Activation of the muscles necessary for the action.
» Inhibition of antagonist muscles: Avoids unnecessary contractions.

* Inter-muscular synchronization: Harmonious cooperation between several muscle
groups.

4. Motor Experience

Motor learning and the repetition of gestures strengthen neuronal connections and improve
coordination. The more an individual practices varied activities, the more they develop their
capacity to adapt their movements to different situations. Early motor experiences (games,
sports, physical activities) are decisive for the development of coordination.

5. Age and Maturation

Coordination develops mainly during childhood, a period when the nervous system is most
plastic.

» Golden age of coordination: Between 6 and 12 years, according to Weineck (1992).

« After puberty, progress is slower, but coordination can be maintained and perfected
through regular practice.

6. Sensory Capacities

Sensory information (vision, hearing, touch, balance) is essential for adjusting movements.
» Vision: Guides the precision and trajectory of the gesture.
» Hearing: Helps with synchronization (rhythm, tempo).

» Vestibular system:Controls balance and stability.
A sensory alteration can reduce the quality of coordination.

7. Strength and Flexibility
Efficient coordination requires a balance between strength and flexibility.

» Sufficient strength allows for stabilizing body segments.

« Adequate flexibilityfacilitates the amplitude and fluidity of movements.
An imbalance between these two qualities can harm gestural precision.

8. Rhythm and Tempo

The capacity to perceive and reproduce a rhythm directly influences coordination. Rhythmic
exercises (dance, music, jumps, dribbles) develop temporal synchronization and movement
regularity.
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9. Concentration and Attention

Coordination requires sustained attention to adjust gestures according to external stimuli.
Good concentration allows for anticipating changes in situations and rapidly adapting the
motor response.

10. Motivation and Emotional State

Motivation influences the quality of movement execution. A stable emotional state favors
precision and fluidity, while stress or fatigue can alter coordination.

5. Different Forms of Coordination in Sports Training

5.1. General Definition

Coordination refers to the capacity to organize and harmonize body movements to achieve a
precise motor objective with efficiency, fluidity, and energy economy. It relies on the
cooperation between the central nervous system and the muscles, allowing for the adjustment
of motor actions according to the requirements of the task.

5.2. Main Forms of Coordination

1. General Coordination

General coordination groups together all the basic motor capacities allowing for the execution
of varied and global movements. It constitutes the basis of motor development and precedes
sports specialization.

« Examples: Running, jumping, throwing, climbing, rolling; global motor exercises
like agility courses or team games; rhythmic motor activities (dance, gymnastics,
balance games).

2. Specific Coordination

Specific coordination corresponds to the capacity to execute movements adapted to a
particular sports discipline. It builds on general coordination but integrates the technical and
tactical requirements specific to the sport practiced.

« Examples: Eye-hand coordination in tennis or basketball; eye-foot coordination in
football; arm-leg coordination in swimming; coordination of the striking gesture in
boxing or karate.

3. Intra-muscular Coordination

Intra-muscular coordination concerns the capacity to effectively activate the fibers of the
same muscle to produce an optimal contraction. It directly influences the strength, precision,
and stability of the movement.

» Examples: Control of muscle tension during a squat or a vertical jump; adjustment of
force in a javelin throw; maintaining a stable posture in gymnastics.
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4. Inter-muscular Coordination

Inter-muscular coordination refers to the capacity to make several muscles or muscle groups
work in a synchronized manner to achieve a fluid and efficient movement.

« Examples: Synchronization of arms and legs during a sprint; coordination of trunk
muscles and upper limbs in a volleyball service; harmonious sequence of movements
in a dance choreography.

5. Eye-Hand and Eye-Foot Coordination

These forms of coordination concern the relationship between visual perception and motor
action. They are essential in sports requiring precision and reactivity.

« Examples: Catching a moving ball (eye-hand); dribbling and shooting in football
(eye-foot); aiming at a target in archery or golf.

6. Rhythmic Coordination

Rhythmic coordination is the capacity to execute movements while respecting a given tempo
or cadence. It is linked to the perception of time and the regularity of the gesture.

« Examples: Maintaining a constant rhythm in running; performing a choreography to
music; performing synchronized movements in rowing or synchronized swimming.

7. Balance Coordination

This form of coordination allows for maintaining or regaining a stable position, whether in
movement or in a static posture.

» Examples: Holding a position on a beam in gymnastics; keeping balance on a bicycle
or a skateboard; stabilizing the body after a jump landing.

6. The Golden Age of Coordination

The golden age of coordination corresponds to the childhood period during which perception,
reaction, and motor control capacities develop rapidly due to the plasticity of the nervous
system. It is a phase where the child easily learns new gestures and improves the precision,
fluidity, and synchronization of their movements.

According to Meinel and Schnabel (1987), this period is between 7 and 12 years, a time
when sensory, motor, and cognitive functions reach a sufficient level of maturity to allow for
optimal motor learning.

6.1. Characteristics of this Period

« High nervous plasticity: The brain rapidly assimilates and automates motor patterns.
« High curiosity and motivation: The child spontaneously explores new movements.
« Developed imitation capacity: The child easily reproduces observed gestures.

« Motor flexibility and adaptability: Errors are naturally corrected through
experience.
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6.2. Importance of the Golden Age in Sports Training

During this period, it is essential to offer a wide variety of motor activities to stimulate all
forms of coordination (balance, rhythm, orientation, reaction, differentiation, etc.). The
objective is not early specialization but the global development of motor skills.

« Examples of adapted activities: Skill games (balls, hoops, ropes); rhythmic and
dance activities; agility and balance courses; team games favoring perception and
decision-making.

6.3. After the Golden Age

After 12 years, coordination continues to develop but at a slower pace. Adolescence marks a
period of rapid growth that can temporarily disrupt motor skills (modification of body
segments, center of gravity, etc.). Therefore, it is recommended to consolidate coordination
gains before this phase.

7. Methods for Developing Coordination

1. Method of Movement Variety

This method consists of offering a wide diversity of exercises and motor situations to
stimulate different forms of coordination. It favors motor creativity and adaptability.

« Principles: Vary the types of movements (jumps, throws, rotations, displacements);
modify execution conditions (speed, direction, surface, equipment); introduce new
constraints (obstacles, partners, opponents).

« Examples: Agility courses with changes of direction; ball games with modified rules;
arm-leg coordination exercises to music.

2. Method of Varied Repetition

It aims to automate technical gestures while maintaining adaptability. Unlike mechanical
repetition, varied repetition introduces slight modifications in each execution.

« Principles: Repeat the same gesture in different contexts; change the speed, distance,
or trajectory of the movement; alternate internal conditions (fatigue, balance, vision).

« Examples: Passes in football with variable distances and partners; ball throws at
different heights and speeds; dribbling exercises on terrains of different textures.

3. Method of Games and Playful Situations

Games are a privileged means for developing coordination, especially in children. They
simultaneously involve perception, decision-making, and motor skills.

» Principles: Favor spontaneity and diversity of motor responses; introduce simple
rules stimulating reactivity and precision; encourage cooperation and friendly
competition.

« Examples: Chase and avoidance games; relays with obstacles; skill games (hoops,
balls, ropes).
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4. Method of Sensorimotor Training

This method develops coordination by strengthening the relationship between sensory
perceptions (vision, hearing, touch, balance) and motor responses.

» Principles: Use exercises involving proprioception and balance; introduce sensory
perturbations to improve adaptation; work on gestural precision under constraints.

« Examples: Exercises on unstable surfaces (cushions, balance boards); throws or
catches with eyes partially closed; sensory courses with variations in textures and
supports.

5. Method of Rhythm and Synchronization

Rhythmic work improves temporal coordination and movement regularity. It is particularly
useful in sports requiring precise synchronization.

» Principles: Associate movements with a tempo or music; vary the cadence to develop
rhythmic flexibility; work on synchronization between partners or with a sound
signal.

» Examples: Rhythmic step exercises in athletics or dance; duo coordination (passes,
synchronized movements); technical sequences on a musical background.

6. Method of Complex Progression

This method consists of progressively increasing the difficulty of exercises to strengthen
motor mastery.

» Principles: Start with simple movements, then introduce combinations; add spatial,
temporal, or cognitive constraints; integrate coordination into situations close to
competition.

« Examples: Increasingly rapid technical sequences; multitasking exercises (dribbling
while observing a signal); game simulations with rapid decision-making.

8. Tests and Measurement of Coordination

8.1. Introduction

The evaluation of motor coordination allows for measuring an individual's capacity to
execute precise, rapid, and harmonious movements. These tests are essential for monitoring
motor development, detecting coordination deficits, and adapting training programs. They
can be used in school, medical, or sports contexts.

8.2. Objectives of Coordination Tests

« Evaluate the quality of motor control and gestural precision.
« ldentify the strengths and weaknesses of coordination.

« Monitor the evolution of motor capacities over time.

« Adapt training exercises according to the results.
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8.3. Types of Coordination Tests

1. General Coordination Tests

These tests measure the global capacity to execute varied movements and adapt to new motor
situations.

« Examples: Motor course test (crossing obstacles, jumps, throws, rolls, changes of
direction); Harre's global coordination test (combination of timed runs, jumps, and
rotations); precision throwing test (throwing a ball into a target at different distances).

2. Eye-Hand Coordination Tests
They evaluate the capacity to coordinate arm and hand movements with visual information.

« Examples: Ball bounce test (bouncing a ball on the ground or against a wall for a
given time); visual pursuit test (following a moving target with a pointer or stylus);
throw-catch test (throwing and catching a tennis ball with one hand at different
speeds).

3. Eye-Foot Coordination Tests

These tests measure the precision and speed of leg movements in relation to visual
perception.

« Examples: Foot juggling test (number of successful juggles without the ball touching
the ground); precision shooting test (aiming at targets on the ground or suspended
with a ball); ball control test (timed slalom between cones).

4. Rhythmic Coordination Tests

They evaluate the capacity to execute movements while respecting a given rhythm or
cadence.

« Examples: Rhythmic tapping test (reproducing a heard rhythm by clapping hands or
tapping feet); jJump rope test (maintaining a constant rhythm for a given time);
cadenced step test (walking or running following a metronome).

5. Balance Coordination Tests
These tests measure the capacity to maintain body stability in a static or dynamic position.

« Examples: One-leg balance test (holding the position as long as possible, eyes open
then closed); beam test (walking on a narrow beam without falling); Y-Balance test
(reaching points in different directions with one foot while keeping the other in
support).

6. Fine Coordination Tests

They evaluate the precision and dexterity of small movements, often used in sports requiring
fine motor skills.

« Examples: Purdue Pegboard test (inserting pegs into holes as quickly as possible);
trajectory drawing test (following a sinuous line without going out); object
manipulation test (stacking or moving small objects with speed and precision).
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8.4. Measurement and Analysis Methods

« Timing: Measuring the execution time of a task.

» Counting: Number of successes or errors.

» Qualitative observation: Analysis of fluidity, precision, and movement control.

» Technological tools: Force platforms, movement sensors, video analysis software.

8.5. Interpretation of Results

Results must be compared to established norms according to age, sex, and training level. A
complete evaluation combines several tests to obtain a global view of coordination. Progress
is measured by the decrease in execution time, the increase in precision, and the regularity of
performance.

10. MCQ on Coordination Quality

Part 1: Multiple Choice Questions

1. Motor coordination can be defined as:

A. The capacity to produce a maximal effort.

B. The capacity to execute precise, harmonious, and efficient movements.
C. The capacity to maintain a static posture.

D. The capacity to increase muscle mass.

Answer: B
2. According to Meinel and Schnabel (1987), coordination is:

A. A secondary physical quality.

B. A motor adaptation capacity.

C. A capacity for regulation and organization of movement.
D. A form of muscular endurance.

Answer: C
3. The golden age of coordination development is generally between:

A. 3 and 6 years.
B. 7 and 12 years.
C. 13 and 18 years.
D. 20 and 25 years.

Answer: B
4. Inter-muscular coordination corresponds to:

A. The efficient activation of fibers of the same muscle.

B. The synchronization between several muscles or muscle groups.
C. The capacity to maintain balance.

D. The capacity to reproduce a rhythm.

Answer: B
5. Eye-hand coordination is particularly required in:
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A. Cycling.

B. Tennis.

C. Marathon.

D. Cross-country skiing.

Answer: B
6. Rhythmic coordination develops mainly through:

A. Maximal strength exercises.

B. Pure speed exercises.

C. Musical and cadenced activities.
D. Endurance exercises.

Answer: C
7. The Harre test is used to evaluate:

A. Explosive strength.
B. Aerobic endurance.
C. General coordination.
D. Joint flexibility.

Answer: C
8. The method of movement variety aims to:

A. Repeat the same gesture without change.
B. Introduce diversified motor situations.
C. Work only on muscle strength.

D. Improve reaction speed only.

Answer: B
9. Good coordination allows for:

A. Increasing energy expenditure.

B. Reducing the precision of the gesture.

C. Improving the efficiency and fluidity of movement.
D. Decreasing execution speed.

Answer: C
10. Intra-muscular coordination concerns:

A. The relationship between vision and movement.

B. The coordinated activation of fibers of the same muscle.
C. The synchronization between arms and legs.

D. Static balance.

Answer: B

Part 2: Comprehension Questions

11. What is the main difference between general coordination and specific
coordination?

A. General coordination is linked to a specific sport, specific coordination is not.
B. General coordination concerns basic movements, specific coordination concerns the
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technical gestures of a sport.
C. Specific coordination is innate, general coordination is acquired.
D. No difference.

Answer: B
12. Which method is most suitable for developing coordination in children?

A. Maximal strength training.
B. Games and playful situations.
C. Resistance exercises.

D. Weightlifting sessions.

Answer: B
13. Which test allows for evaluating eye-foot coordination?

A. Foot juggling test.

B. Rhythmic tapping test.
C. Hole board test.

D. Y-Balance test.

Answer: A
14. What is the main function of coordination in sports performance?

A. Increase muscle strength.

B. Improve the precision, speed, and adaptability of the gesture.
C. Reduce heart rate.

D. Increase body mass.

Answer: B
15. Which factor most influences the development of coordination?

A. Age and nervous plasticity.
B. Body size.

C. Diet.

D. Maximal strength level.

Answer: A
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Conference 11: Flexibility in Sports Training

Introduction

Flexibility is a fundamental physical quality in sports practice. It determines an individual’s
ability to perform movements with a large range of motion while maintaining muscular
control and coordination. This quality plays an essential role in performance, injury
prevention, and movement efficiency.

Definitions of Flexibility

» Weineck (1992): Flexibility is the ability to perform movements with the greatest possible
amplitude, thanks to joint mobility and muscular elasticity.

» Grosser and Mller (1981): Flexibility is the ability of the musculo-articular system to
allow movements of great amplitude, active or passive.

« Cometti (2002): Flexibility corresponds to the faculty of a muscle to lengthen without
excessive resistance, allowing an optimal range of motion.

» Matveiev (1981): Flexibility is the ability to perform movements with maximum
amplitude, depending on joint mobility and muscular distensibility.

« Zatsiorsky (1995): Flexibility is the mechanical and functional property of the musculo-
skeletal system that allows the performance of ample and coordinated movements.

History of Flexibility in Sports Training

Interest in flexibility dates back to Antiquity, particularly in Greek and Roman practices
where gymnastics and wrestling required great bodily mobility. In the 19th century, with the
systematization of Swedish and German gymnastics, flexibility became an educational and
hygienic objective.

In the 20th century, the work of physiologists and coaches (Matveiev, Weineck, Cometti)
enabled a better understanding of the neuromuscular and biomechanical mechanisms of
flexibility. The emergence of stretching methods (static stretching, dynamic stretching, PNF)
transformed training approaches. Today, flexibility is integrated into overall physical
preparation, adapted to each sports discipline.

Importance of Flexibility in Sports Training
* Injury prevention: Good flexibility reduces the risk of muscular and tendon injuries.

 Performance improvement: It promotes better movement amplitude, fluid coordination,
and increased energy efficiency.

 Recovery: Flexibility exercises facilitate muscular relaxation and blood circulation after
effort. « Postural balance: It contributes to stability and bodily symmetry.
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« Specific adaptation: Each sport requires a particular level of flexibility (dance,
gymnastics, martial arts, swimming, football, etc.).

The Different Forms of Flexibility

1.

Active Flexibility

Active flexibility corresponds to the ability of an individual to reach maximum joint
amplitude through the voluntary contraction of agonist muscles, without external
assistance. Example: Lifting the straight leg forward without assistance.

Objective: To develop strength and muscular control in extreme ranges.

Use: Gymnastics, martial arts, dance, swimming.

2.

Passive Flexibility Passive flexibility refers to the maximum joint amplitude obtained
through an external force, such as a partner, gravity, or an apparatus.

Example: A coach helping an athlete stretch their hamstrings.

Objective: To increase muscular length and joint mobility. Use: Rehabilitation,
assisted stretching, physical preparation.

Static Flexibility Static flexibility consists of maintaining a stretching position
without movement for a certain period.

Example: The split position or back stretch in a fixed position.

Objective: To improve tolerance to stretching and muscular relaxation.

Use: Yoga, gymnastics, post-effort recovery.

Dynamic Flexibility Dynamic flexibility corresponds to the ability to perform ample
and rapid movements throughout the entire joint range.

Example: Swinging the leg back and forth before a sprint.

Objective: To prepare the muscles and joints for effort and improve coordination.
Use: Warm-up, sports requiring explosive gestures (football, athletics, martial arts).
Ballistic Flexibility Ballistic flexibility is a form of dynamic flexibility characterized
by rapid and bouncing movements, using momentum and inertia.

Example: Repeated rebounds during a calf stretch.

Objective: To develop muscular reactivity and mobility specific to certain sports
gestures.

Use: Disciplines requiring explosive movements, but to be practiced with caution to
avoid injuries.

Functional Flexibility Functional flexibility refers to the ability to use joint
amplitude effectively in gestures specific to a sports activity.

Example: Arm movement amplitude in a swimmer or trunk rotation in a golfer.
Objective: To optimize performance according to the technical demands of the sport.
Use: Specific physical preparation, technical training.

Residual Flexibility Residual flexibility corresponds to the ability to maintain a
certain joint amplitude after an effort or period of inactivity.

Example: Maintaining good mobility after a competition or injury.

Objective: To preserve mobility and prevent muscular stiffness.
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Use: Recovery, physical maintenance.
The Golden Age for Developing Flexibility

The Golden Age of Flexibility According to several authors in sports sciences:
Factors Favoring the Development of Flexibility

1. High muscular elasticity: Children’s muscle fibers are more flexible and less prone to
stiffness.

2. Significant joint mobility: Articular surfaces are freer and ligaments more extensible.

3. Neuromuscular plasticity: The developing nervous system favors the learning of
ranges and muscular release.

4. Absence of morphological constraints: Before rapid growth, body proportions
facilitate ample movements.

5. Maotivation and play: Playful and varied activities naturally encourage movements
with large amplitude.

Evolution of Flexibility with Age

* Childhood (6-10 years): Ideal period to develop general flexibility through games,
dynamic exercises, and light stretching.

* Pre-adolescence (11-13 years): Maintenance and refinement of specific flexibility through
more structured exercises.

» Adolescence (14-17 years): Rapid growth can cause a temporary loss of flexibility; it is
essential to continue regular and progressive work.

« Adulthood: Flexibility naturally decreases, but can be maintained through regular and
adapted stretching.

» Advanced age: Joint mobility decreases, but constant maintenance helps preserve quality
of life and motor functionality.

Methods of Development Adapted to the Golden Age

* Motor games: circuits, dances, acrobatics, global motor activities.

* Dynamic stretching: ample and controlled movements promoting mobility.
* Gentle static stretching: maintaining lengthening positions without pain.

* Artistic and sports activities: gymnastics, dance, martial arts, swimming.

* Coordination work: exercises combining flexibility and postural control.

Importance of Appropriate Supervision
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The development of flexibility in children must be supervised with caution. Exercises must
respect growth, avoid excessive stress on joints, and prioritize regularity over intensity. The
objective is to establish lasting motor habits and good body awareness.

Methods of Developing Flexibility
Objectives of Flexibility Development

* Improve joint range of motion.

* Prevent muscular and tendon injuries.

* Optimize movement performance.

* Promote recovery and muscular relaxation.
* Maintain functional mobility in daily life.

1. Static Stretching Definition
Method consisting of maintaining a muscular lengthening position without movement for a
determined duration (15 to 60 seconds).

Types

* Passive static stretching: performed with the help of an external force (partner, gravity,
equipment).

* Active static stretching: performed by voluntary contraction of agonist muscles.
Advantages

* Improves passive flexibility.

* Promotes muscular relaxation.

* Reduces tensions after effort.

Precautions

* Do not force the amplitude.

* Avoid before intense effort, as it can temporarily decrease muscular strength.

2. Dynamic Stretching Definition Method based on ample, controlled, and progressive
movements that reproduce sports gestures.

Objectives * Develop active flexibility.
* Prepare muscles and joints for effort.

* Improve coordination and movement fluidity.
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Examples

* Leg swings.

* Arm circles.

* Trunk rotations.
Precautions

* Avoid sudden movements.

* Control speed and amplitude.

2. Ballistic Stretching Definition
Method using rapid and bouncing movements to reach maximum amplitude.

Objectives

* Develop dynamic flexibility and muscular reactivity.
* Prepare muscles for explosive gestures.
Disadvantages

* Increased risk of micro-traumas if poorly executed.
* Reserved for experienced athletes.

3. PNF Method (Proprioceptive Neuromuscular Facilitation) Definition
Technique combining muscular contraction and relaxation to increase joint amplitude.

Steps
1. Passive stretching of the target muscle.
2. Isometric contraction of the stretched muscle for 5 to 10 seconds.
3. Relaxation followed by a new deeper stretch.

Advantages

* Very effective for improving active and passive flexibility.

* Develops body awareness and neuromuscular control.

Precautions

* Requires technical supervision.

* To be practiced after complete warm-up.

4. Global Methods Yoga
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Work combining breathing, postures, and progressive stretching.

Effects: Improves flexibility, posture, and relaxation.

Pilates Method focused on strengthening the body’s center and joint mobility.
Effects: Develops functional flexibility and stability.

Active Global Stretching (SGA) Method based on global and active stretching postures.
Effects: Improves posture, coordination, and general flexibility.

5. Methods Specific to the Discipline Each sport requires a particular type of
flexibility:
* Gymnastics and dance: extreme and symmetrical flexibility work.

 Martial arts: dynamic and functional flexibility.
* Swimming: shoulder and trunk mobility.
* Football and athletics: lower limb flexibility for power and injury prevention.

6. Principles of Flexibility Training
* Progressivity: Gradually increase the amplitude and duration of stretches.

« Regularity: Practice several times a week to maintain gains.

* Prior warm-up: Always stretch after muscular warm-up.

« Controlled breathing: Breathe deeply and exhale during the stretch.
« Individualization: Adapt exercises to age, level, and discipline.
Tests and Measurement of Flexibility Quality

Introduction

Flexibility is an essential component of physical condition, influencing performance,
coordination, and injury prevention. To evaluate this quality, it is necessary to use reliable
and reproducible tests that measure joint amplitude and muscular lengthening capacity.

These tests serve to diagnose the level of mobility, track progress, and adapt training
programs.

Objectives of Flexibility Evaluation
* Determine the initial level of joint mobility.
* Identify muscular or joint imbalances.

* Monitor the evolution of flexibility during training.
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* Adapt stretching and physical preparation exercises.
* Prevent injuries related to a lack or excess of flexibility.
Measurement Principles Flexibility can be measured in two ways:

1. Angular measurement: Evaluation of joint amplitude using a goniometer or
inclinometer.

2. Linear measurement: Evaluation of the distance reached during a functional test (in
centimeters).

Tests must be performed after light warm-up, under standardized conditions, and without
pain.

1. Sit and Reach Test Objective Measure the flexibility of the posterior chain (hamstrings,
lower back).

Material Flexion box or graduated ruler.

Procedure

* The subject sits with legs straight, feet against the box.
* They slowly bend the trunk forward, arms extended, without bending the knees.
* The distance reached by the fingertips is measured.
Interpretation

* Result expressed in centimeters.

* The greater the distance, the better the flexibility.

* Norms:

> Men: 20 to 30 cm = good level.

> Women: 25 to 35 cm = good level.

2. Trunk Flexion Test in Standing Position Objective Evaluate lumbar and hamstring
flexibility.

Procedure * The subject stands with legs straight.

* They slowly bend forward, arms relaxed.

* The distance between the fingertips and the floor is measured.
Interpretation « Fingers touching the floor: normal flexibility.

* Palms touching the floor: excellent flexibility.
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* Positive distance (fingers above the floor): lack of flexibility.

3. Lateral Trunk Flexion Test Objective Measure lateral trunk flexibility.
Procedure * The subject stands with arms at the sides.

* They slowly slide one hand along the thigh without tilting the trunk forward.
* The distance between the hand and the floor is measured.

Interpretation « Compare both sides to detect possible asymmetries.

4. Shoulder Flexion Test Objective Evaluate scapulo-humeral joint mobility.
Procedure

* The subject raises one straight arm above the head, palm facing forward.

* The angle between the arm and the trunk is measured with a goniometer.
Interpretation

* Normal amplitude: approximately 180°.

* Reduced amplitude: shoulder stiffness or pectoral muscle tightness.

5. Knee Flexion Test (Heels-to-Buttocks) Objective Measure quadriceps flexibility and
knee mobility.

Procedure

* The subject is in prone position.

* They flex one knee to bring the heel toward the buttock.

* The distance between the heel and the buttock is measured.
Interpretation

* Heel touching the buttock: excellent flexibility.

* Distance greater than 10 cm: quadriceps stiffness.

6. Trunk Rotation Test Objective Evaluate spinal column and oblique muscle flexibility.
Procedure

* The subject sits with arms crossed over the chest.

* They rotate the trunk to the right then to the left.

* The angle of rotation is measured with a goniometer or visual reference.
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Interpretation

* Normal amplitude: approximately 45° on each side.

7. Split Test (Grand Ecart) Objective Measure adductor and hamstring flexibility.
Procedure

* The subject attempts to spread the legs as far as possible.

* The distance between the pelvis and the floor is measured.

Interpretation

* Low distance: very good flexibility.

» High distance: lack of adductor flexibility.

8. Goniometric Measurement Objective Precisely evaluate the joint amplitude of a specific
articulation.

Material Manual or digital goniometer.

Procedure

* Position the center of the goniometer on the axis of rotation of the joint.
* Measure the angle between the moving bone segments.

Advantage

* Precise and reproducible measurement.

* Used in physiotherapy and scientific research.

Conclusion on Flexibility Quality Flexibility constitutes a fundamental physical quality,
indispensable to performance, injury prevention, and bodily well-being. It represents the
capacity of the musculo-articular system to perform movements with a large amplitude,
thanks to joint mobility and the elasticity of muscles and tendons.

Its development relies on physiological, neuromuscular, and morphological factors, but also
on the regularity and quality of training. Flexibility reaches its maximum potential during
childhood, a favorable period for motor learning and tissue plasticity. However, it can be
maintained and improved at any age through adapted, progressive, and well-supervised
exercises.

In sports practice, flexibility plays an essential role in movement efficiency, coordination,
and recovery. It allows the execution of more ample, more precise, and more economical
movements, while reducing mechanical stress on joints and muscles.
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Thus, flexibility should not be considered as an isolated quality, but as a complementary
element to the other components of physical condition (strength, endurance, speed,
coordination). Its regular maintenance contributes to bodily balance, sustainable performance,
and the functional health of the athlete as well as the occasional practitioner.

QCM on the Flexibility Course
Part 1: Definitions and General Concepts

1. Flexibility is defined as: a) The ability to produce a maximal effort. b) The ability to
perform movements with a large joint amplitude. ¢) The ability to maintain a stable
posture. d) The ability to resist fatigue. Answer: b

2. According to Weineck (1992), flexibility depends mainly on: a) Muscular strength
and speed. b) Joint mobility and muscular elasticity. ¢) Endurance and coordination.
d) Power and resistance. Answer: b

3. Flexibility is a quality that is: a) Purely muscular. b) Purely articular. c) Musculo-
articular. d) Psychological. Answer: ¢

4. Flexibility reaches its golden age of development between: a) 3 and 6 years. b) 6 and
12 years. ¢) 13 and 18 years. d) 20 and 25 years. Answer: b

Part 2: Forms of Flexibility 5. Active flexibility corresponds to: a) An amplitude obtained
thanks to an external force. b) An amplitude obtained by the voluntary contraction of
muscles. ¢) An amplitude obtained by rapid rebounds. d) An amplitude obtained in a static
position. Answer: b

6. Passive flexibility is: a) Performed without external assistance. b) Performed with the
help of an external force. ¢) Performed only in movement. d) Performed only after
effort. Answer: b

7. Dynamic flexibility is characterized by: a) Rapid and controlled movements. b)
Positions maintained without movement. c) Isometric contractions. d) Relaxation
exercises. Answer: a

8. Ballistic flexibility is distinguished by: a) Slow and progressive movements. b) Rapid
and bouncing movements. ¢) Prolonged static contractions. d) Relaxation postures.
Answer: b

Part 3: Development Methods 9. The PNF (Proprioceptive Neuromuscular Facilitation)
method combines: a) Stretching and muscular contraction. b) Stretching and breathing. c)
Stretching and massage. d) Stretching and vibration. Answer: a

10. Static stretching is recommended: a) Before intense effort. b) After warm-up or
during recovery. c¢) During maximal effort. d) Cold, without preparation. Answer: b
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11. Dynamic stretching is particularly useful: a) In the warm-up phase. b) In the recovery
phase. ¢) During sleep. d) In complete rest periods. Answer: a

12. Yoga and Pilates mainly develop: a) Explosive strength. b) Global flexibility and
posture. ¢) Reaction speed. d) Muscular endurance. Answer: b

Part 4: Tests and Evaluation 13. The Sit and Reach test measures the flexibility of: a) The
shoulders. b) The hamstrings and lower back. ¢) The quadriceps. d) The calves. Answer: b

14. The split test mainly evaluates: a) The abdominal muscles. b) The adductors and
hamstrings. ¢) The back muscles. d) The calves. Answer: b

15. Goniometric measurement allows: a) Evaluating muscular strength. b) Measuring
joint amplitude. ¢) Calculating heart rate. d) Measuring reaction speed. Answer: b

Part 5: Importance and Application 16. Good flexibility allows: a) Increasing muscle
mass. b) Reducing the risk of injuries. ¢) Decreasing coordination. d) Slowing recovery.
Answer: b

References « Cometti, G. (2002). Les méthodes modernes de musculation. Dijon: Editions Revue EPS.
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Conference 12: Training in Extreme Conditions

Introduction:

Training in extreme conditions is a specific approach to physical preparation aimed at
adapting the body to unusual or hostile environments.

These conditions may be related to climatic factors (heat, cold, altitude, humidity),
environmental factors (aquatic, desert, polar environments), or physiological factors (sleep
deprivation, hypoxia, thermal stress).

In the field of high-level sports, this form of training is used to improve the athlete’s
tolerance to intense constraints and to strengthen their adaptation capacities. It stimulates
particular physiological mechanisms, such as the increase in red blood cell production at
altitude, thermal regulation in hot environments, or the conservation of body heat in cold
environments.

However, training in extreme conditions requires rigorous planning, careful medical
monitoring, and in-depth knowledge of the body’s reactions. Poor management of these
parameters can lead to significant health risks, such as dehydration, hypothermia,
cardiovascular disorders, or chronic fatigue.

Thus, the study of training in extreme conditions is of major importance for coaches, physical
trainers, and sports science researchers.

It helps understand how the human body adapts to extreme environments and optimize
performance strategies while preserving the safety and physical integrity of athletes.

1- Training at Altitude :
Introduction :

Altitude training is a physical preparation method used to improve performance, particularly
in endurance disciplines. It involves training in an environment where atmospheric pressure
is reduced, leading to a decrease in oxygen availability (hypoxia).

This physiological constraint stimulates specific adaptations in the body, aimed at optimizing
oxygen utilization and strengthening aerobic capacity.

Physiological Principles

At altitude, the partial pressure of oxygen decreases, which reduces the amount of oxygen
transported by the blood.

The body responds to this hypoxia through several adaptation mechanisms:

* Increased production of erythropoietin (EPO), a hormone that stimulates red blood cell
formation.
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* Rise in hemoglobin levels and total blood volume, improving oxygen transport.
* Improvement in respiratory efficiency and oxygen diffusion in tissues.

» Muscular adaptations: better oxygen utilization at the cellular level and an increase in the
number of mitochondria.

These adaptations allow, upon return to sea level, an improvement in aerobic performance
thanks to better muscle oxygenation.

Altitude Training Methods

1. Live and train at altitude Athletes reside and train at altitudes between 1,800 and
2,500 meters.

Advantage: complete adaptation to hypoxia.
Disadvantage: decrease in training intensity due to fatigue and lack of oxygen.
2. Live at altitude, train at sea level Method known as Live High — Train Low.

Principle: benefit from the physiological adaptations of altitude while maintaining
high training intensity at sea level.

Result: significant improvement in aerobic performance.

3. Intermittent hypoxic training Athletes train at low altitude but perform sessions in
simulated hypoxic conditions (tents, chambers, or hypoxic masks).

Advantage: precise control of the hypoxia dose.
Disadvantage: adaptations sometimes lesser than those obtained in real altitude.
Effects on Performance
 Improvement in VO,max (maximum oxygen consumption).
* Increase in endurance capacity and anaerobic threshold.
* Optimization of oxygen transport and utilization.
« Strengthening of resistance to fatigue.

However, the effects vary according to the duration of the stay, altitude, training load, and
individual sensitivity to hypoxia.

Risks and Precautions Altitude training involves certain risks:
» Acute mountain sickness (headaches, nausea, insomnia).

* Excessive fatigue due to the decrease in training intensity.

107




Dr. AGBOUBI HABIB: Course on theories and methodology of sports training (Bachelor's level)

* Dehydration linked to dry air and increased breathing.

* Loss of muscle mass in case of prolonged stay.

To limit these effects, it is recommended to:

* Gradually increase exposure to altitude.

* Hydrate well and adapt nutrition.

* Monitor physiological parameters (heart rate, oxygen saturation).

* Plan a recovery period after returning to sea level.

Sports Applications Altitude training is particularly used in:

* Endurance sports: running, cycling, cross-country skiing, swimming.

 Team sports: football, rugby, where altitude preparation is integrated into pre-season
camps.

* Mountain sports: mountaineering, trail running, biathlon.
Conclusion

Altitude training is an effective method for stimulating physiological adaptations related to
endurance. By exposing the body to a hypoxic environment, it promotes red blood cell
production and improves oxygen utilization capacity. However, its effectiveness depends on
rigorous planning, careful medical monitoring, and individualization of training loads. When
well mastered, it constitutes a valuable tool for optimizing aerobic performance and
resistance to fatigue.

2- Training in Humid Environments :
Introduction

Training in humid environments or under conditions of high humidity represents a particular
environmental constraint for the body.

Air humidity directly influences thermoregulation, sweating, and the body’s ability to
dissipate heat. In a sporting context, training in a humid environment helps develop heat
tolerance, improve effort management, and strengthen thermoregulation mechanisms.
However, these conditions require progressive adaptation and rigorous monitoring to avoid
risks related to dehydration and thermal stress.

Characteristics of the Humid Environment

Humidity corresponds to the amount of water vapor present in the air.
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* High relative humidity (>70%): the air is saturated with water vapor, which limits sweat
evaporation.

* Low humidity (<30%): the air is dry, favoring evaporation but increasing dehydration.

In a hot and humid environment, body temperature rises more rapidly because sweat
evaporates with difficulty. This leads to internal heat accumulation and earlier fatigue.

Physiological Responses to Training in Humidity

1. Increase in body temperature: the body struggles to evacuate heat, which stimulates
thermoregulation mechanisms.

2. Increased sweating: sweat production increases to compensate for the decrease in
evaporation efficiency.

3. Hydric and electrolytic loss: excessive sweating leads to a loss of mineral salts
(sodium, potassium, magnesium).

4. Increase in heart rate: the heart works harder to maintain blood circulation and
internal temperature.

5. Progressive adaptation: after several days, the body improves its heat tolerance and
regulates sweating better.

Objectives of Training in Humid Environments

* Improve tolerance to heat and humidity.

* Strengthen thermoregulation mechanisms.

* Prepare athletes for competitions in tropical or hot climates.
* Develop resistance to thermal fatigue.

» Optimize hydration and recovery management.

Training Methods

1. Progressive training Exposure to humidity must be gradually increased over several
days to allow effective acclimatization.

Recommended duration: 7 to 14 days of progressive adaptation.

2. Training in a humid room Use of climatic chambers or covered swimming pools to
simulate a hot and humid environment.

Advantage: precise control of temperature and humidity. Disadvantage: risk of
overheating if the session is too intense.
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3. Training in a natural environment Practice outdoors in tropical or coastal areas.
Advantage: real adaptation to environmental conditions.

Disadvantage: difficulty in controlling climatic parameters.

4. Combined heat-humidity training Method used to prepare for competitions in
extreme environments (marathons, triathlons, team sports in hot climates).

Principle: combine endurance work and heat management to strengthen physiological
resistance.

Risks and Precautions

* Severe dehydration: due to excessive sweating.

* Heat stroke: dangerous elevation of body temperature (>40°C).

» Cramps and electrolytic disorders: caused by the loss of mineral salts.
* Performance drop: linked to thermal fatigue and decreased plasma volume.
Preventive measures

* Drink regularly before, during, and after exercise.

» Wear light and breathable clothing.

 Adapt training intensity according to temperature and humidity.

* Monitor heart rate and signs of overheating.

* Promote recovery through cooling and rehydration.

Long-Term Adaptations After a period of training in a humid environment, the body
develops several adaptations:

* Decrease in resting body temperature.

* Improvement in cutaneous blood circulation.
* Increase in plasma volume.

* Better sweating efficiency.

* Reduction in heart rate during exercise.

3- Training in Hypoxia :

Introduction
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Hypoxic training is a physical preparation method consisting of exposing the body to an
oxygen-depleted environment. This technique, inspired by altitude training, aims to stimulate
physiological adaptations related to the decrease in partial oxygen pressure.

Used in many sporting disciplines, particularly endurance ones, it improves aerobic
performance, effort tolerance, and recovery capacity.

Definition and Principle
The term hypoxia refers to a reduction in oxygen availability in the tissues.

In training, this condition is obtained either naturally (at altitude) or artificially (using devices
simulating altitude).

The objective is to provoke an adaptation of the body to an environment where the oxygen
concentration is lower than that of sea-level air (approximately 21% O5,).

Types of Hypoxic Training

1. Natural hypoxia Carried out at altitude (between 1,800 and 3,000 meters), it exposes
the athlete to reduced atmospheric pressure.

Advantage: complete physiological adaptations
Disadvantage: decrease in training intensity due to fatigue.

2. Simulated hypoxia Use of chambers, tents, or hypoxic masks reproducing altitude
conditions.

Advantage: precise control of the hypoxia dose.

Disadvantage: adaptations sometimes lesser than those obtained in real altitude.
3. Combined methods

* Live High — Train Low: live in hypoxia, train at sea level.

* Intermittent Hypoxic Training (IHT): alternation of periods of hypoxia exposure and
recovery in normal air.

* Intermittent Hypoxic Exposure (IHE): passive exposure to hypoxia without exercise.
Physiological Adaptation Mechanisms Exposure to hypoxia leads to several adaptations:
* Stimulation of erythropoietin (EPO) production, increasing the number of red blood cells.
* Rise in hemoglobin levels and total blood volume.
* Improvement in oxygen diffusion to muscle tissues.

* Increase in the number of mitochondria and oxidative enzymes.
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 Optimization of ventilation and muscle perfusion.

These adaptations improve oxygen transport and utilization capacity, promoting aerobic
performance.

Effects on Performance

* Improvement in VO,max (maximum oxygen consumption).
* Increase in the anaerobic threshold.

 Improvement in tolerance to prolonged effort.

* Optimization of post-effort recovery.

« Strengthening of resistance to fatigue.

The effects vary according to the duration of exposure, training intensity, and individual
sensitivity to hypoxia.

Risks and Limitations

* Excessive fatigue due to decreased available oxygen.

* Sleep disorders and headaches.

* Temporary decrease in performance during the adaptation phase.
* Risk of overtraining if the load is not adjusted.

* Poorly tolerated hypoxia in some athletes (dizziness, nausea).
Precautions

* Prior medical evaluation.

* Progressive exposure to hypoxia.

» Monitoring of oxygen saturation (SpO5).

« Adapted hydration and nutrition.

* Sufficient recovery periods.

Sports Applications Hypoxic training is used in:

* Endurance sports: running, cycling, swimming, cross-country skiing.
 Team sports: football, rugby, to improve resistance to fatigue.

* Mountain sports: mountaineering, trail running, climbing.

* Rehabilitation: improvement of cardio-respiratory capacity in certain patients.
R —————————
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Conclusion

Hypoxic training constitutes an effective method for stimulating physiological adaptations
related to endurance and aerobic performance. By exposing the body to an oxygen-poor
environment, it promotes red blood cell production, improves oxygen diffusion, and
strengthens effort tolerance. However, its use requires rigorous planning, careful medical
monitoring, and individualization of training loads. When well mastered, it represents a
valuable tool for optimizing performance in disciplines requiring high aerobic capacity.

4- Training During Ramadan :
Introduction

The month of Ramadan represents a particular period for Muslim athletes, marked by daily
fasting from sunrise to sunset.

This religious practice involves abstinence from food and drink for several hours, which
modifies biological rhythms, eating habits, and physical capacities.

Training during Ramadan therefore requires specific adaptation to preserve performance,
health, and the athlete’s physiological balance.

Effects of Fasting on the Body

Fasting leads to several physiological modifications:

* Decrease in energy reserves (muscular and hepatic glycogen).

* Reduction in hydration and plasma volume.

* Alteration of thermoregulation due to dehydration.

* Modification of circadian rhythm (sleep, alertness, hormonal secretion).

* Variation in energy metabolism, with increased use of fats as an energy source.
These changes influence endurance capacity, strength, concentration, and recovery.
Objectives of Training During Ramadan

* Maintain general physical condition.

* Preserve muscle mass and strength.

* Adapt training loads to the decrease in energy.

* Prevent dehydration and excessive fatigue.

* Promote recovery and sleep quality.

Optimal Training Periods
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1. Before sunset (before iftar) Advantage: allows training while fasting, stimulating fat
mobilization. Disadvantage: risk of fatigue, dehydration, and performance drop.
Recommended for: light sessions, technical work, or mobility.

2. After iftar (after breaking the fast) Advantage: possibility to hydrate and eat before
exercise. Disadvantage: sometimes difficult digestion if training immediately follows
the meal. Recommended for: strength, endurance, or high-intensity sessions.

3. Before suhoor (morning meal) Advantage: hydration and energy intake possible just
after the session. Disadvantage: morning fatigue and sleep disruption. Recommended
for: short and moderate training sessions.

Training Adaptations

* Reduction in the volume and intensity of sessions.

* Priority to quality rather than quantity.

* Emphasis on technique, flexibility, and coordination.

* Maintenance of muscular strength through moderate loads and a limited number of sets.
* Endurance work at low or moderate intensity.

* Active recovery and stretching after each session.

Nutrition and Hydration Before fasting (suhoor)

* Meal rich in complex carbohydrates (oats, rice, wholemeal bread).

* Protein intake (eggs, milk, yogurt).

* Fruits and vegetables for vitamins and minerals.

» Abundant hydration (water, milk, natural juices).
After fasting (iftar)

* Progressive resumption with water and dates.

* Balanced meal: carbohydrates, proteins, healthy fats.

* Avoid overly fatty or sugary foods.

* Drink regularly between iftar and suhoor to compensate for fluid losses.
Sleep and Recovery Sleep is often fragmented during Ramadan.

To limit fatigue: * Favor short naps (20 to 30 minutes).

* Maintain regularity in sleep schedules.
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* Reduce intense activities outside of training sessions.

* Prioritize relaxation and stretching before bedtime.

Practical Recommendations

* Adapt the training program to each athlete according to their level and tolerance to fasting.
* Avoid competitions or maximal sessions during the first days of Ramadan.

* Monitor signs of dehydration (cramps, dizziness, decreased concentration).

* Plan the most demanding sessions after iftar.

* Consult a health professional or physical trainer for personalized monitoring.

5- Training in Hot Environments and Cold Environments

1. Training in Hot Environments

Characteristics of the Hot Environment A hot environment is characterized by high
ambient temperature (above 30°C) and often significant humidity. These conditions limit the
dissipation of body heat and increase the physiological load of effort.

Physiological Responses

* Increase in body temperature and cutaneous blood flow.

* Increased sweating to promote evaporation and cooling.

* Decrease in plasma volume due to loss of water and mineral salts.
* Rise in heart rate to maintain blood flow.

* Risk of dehydration and heat stroke if hydration is insufficient.
Adaptations to Heat Training

* Improvement in thermal tolerance.

* Increase in plasma volume.

* Decrease in resting body temperature.

* Better sweating efficiency.

* Reduction in heart rate during exercise.

Recommendations

* Gradually acclimatize to heat (7 to 14 days).

* Drink regularly before, during, and after exercise.
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» Wear light and breathable clothing.
* Avoid the hottest hours of the day.
* Monitor signs of overheating (headaches, dizziness, cramps).
2. Training in Cold Environments

Characteristics of the Cold Environment A cold environment is defined by a temperature
below 10°C, which can reach extreme conditions below 0°C. Cold influences muscle
contraction, blood circulation, and effort perception.

Physiological Responses

* Peripheral vasoconstriction to limit heat loss.

* Increase in energy metabolism to produce heat.

* Risk of muscle stiffness and decreased coordination.

* Decrease in skin and muscle temperature, reducing power and contraction speed.
* Risk of hypothermia in case of prolonged exposure.
Adaptations to Cold Training

 Improvement in cold tolerance and thermal regulation.

* Increase in metabolic heat production.

* Better protection of extremities through vascular adaptation.

* Optimization of fat mobilization as an energy source.
Recommendations

* Perform a prolonged and progressive warm-up.

* Wear insulating and breathable clothing.

 Maintain sufficient hydration (cold masks the feeling of thirst).
* Avoid prolonged pauses outdoors.

* Dry and change quickly after exercise.
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3. Comparison of Training in Heat and Cold
Factor Hot Environment Cold Environment
Body temperature Increases rapidly Decreases progressively

Main risk Heat stroke, dehydration Hypothermia, frostbite

Cardiovascular response Bglls|(lEEIREIE Moderate heart rate
Sweating Significant Low
Hydration Essential and frequent Often neglected but necessary
Warm-up Short and light Long and progressive
Adaptation Improved thermoregulation Increased heat production

4. Sports Applications

 Hot environment: endurance sports (marathon, cycling, football, triathlon) practiced in
tropical or desert climates.

» Cold environment: winter sports (skiing, biathlon, skating, mountaineering) and
outdoor sports in winter conditions.

* High-level athletes use these environments to strengthen physical and mental
resistance.

Conclusion on Training in Extreme Conditions Training in extreme conditions constitutes
an essential approach to developing the body’s adaptation capacity and resistance in the face
of unusual or constraining environments. Whether it is heat, cold, altitude, humidity, hypoxia,
or fasting, each condition imposes specific physiological demands that stimulate the body’s
adjustment mechanisms.

These forms of training improve performance, tolerance to fatigue, and management of
environmental stress. They also promote better energy efficiency, optimized
thermoregulation, and strengthened cardio-respiratory adaptation. However, their
implementation requires rigorous planning, attentive medical monitoring, and
individualization of training loads in order to avoid risks of overwork, dehydration, or
physiological disorders.

Thus, training in extreme conditions should not be perceived as a constraint, but as a strategic
tool for physical and mental preparation. When well supervised, it allows athletes to broaden
their adaptation capacities, improve their performance in varied contexts, and strengthen their
resilience in the face of environmental challenges.
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Short MCQ on Training in Extreme Conditions

1. Training in extreme conditions mainly aims to: a) Reduce the training load. b) Improve the
body’s adaptation capacity. c¢) Decrease performance. d) Avoid any physiological constraint.
Answer: b

2. Altitude training mainly acts on: a) Muscular strength. b) Red blood cell production. ¢) Joint
flexibility. d) Motor coordination. Answer: b

3. The main risk of training in a hot environment is: a) Hypothermia. b) Dehydration and heat
stroke. c) Loss of coordination. d) Lack of oxygen. Answer: b

4. Inacold environment, the main adaptation sought is: a) Increased sweating. b) Metabolic
heat production. ¢) Reduction of metabolism. d) Elevation of ambient temperature. Answer:
b

5. Hypoxic training consists of: a) Reducing the amount of available oxygen. b) Increasing body
temperature. c) Decreasing heart rate. d) Suppressing sweating. Answer: a

6. Training in high humidity causes: a) Better sweat evaporation. b) Difficulty in dissipating
heat. ¢) A decrease in body temperature. d) A decrease in sweating. Answer: b

7. During Ramadan, training must be: a) More intense and longer. b) Reduced and adapted to
fasting schedules. ¢) Completely eliminated. d) Performed only at noon. Answer: b

8. One of the major benefits of training in extreme conditions is: a) Increased oxidative stress. b)
Improvement in physiological and mental tolerance. c) Decreased endurance capacity. d) Loss
of muscle mass. Answer: b

9. Poor management of training in extreme conditions can lead to: a) Better recovery. b) Health
risks. ¢) Faster adaptation. d) A decrease in basal metabolism. Answer: b

10. The overall objective of training in extreme conditions is: a) To increase difficulty without a
specific goal. b) To strengthen the athlete’s performance and resistance. ¢) To reduce the
workload. d) To avoid any physiological adaptation. Answer: b
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Conference 13 Recovery in Sports Training

definition :

Recovery refers to all physiological, psychological, and nutritional processes that enable the

body to return to its equilibrium state after physical exertion. It aims to restore functional

capacities, promote adaptation to training, and prevent overtraining or injuries.

Definitions with authors

1. Bompa (1999):

"Recovery is the period necessary for the organism to restore its energy reserves and
repair the tissues stressed during exertion, in order to allow an improvement in
performance.”

2. Cometti (2002):
"Recovery corresponds to the set of methods implemented to allow the athlete to
regain a level of performance identical to or higher than that before the effort.”

3. Weineck (2005):
"Recovery is an active and continuous process that accompanies training and
determines the effectiveness of the workload. It is inseparable from the development
of performance.”

4. Dupont & Berthoin (2008):
"Recovery is the post-exercise phase during which physiological functions disrupted
by effort return to their resting level, allowing supercompensation and therefore
progression."

Summary :
Recovery is not merely a rest phase, but an essential component of training planning. It
encompasses biological dimensions (energy replenishment, elimination of metabolic waste),
psychological aspects (relaxation, motivation), and methodological factors (sleep, nutrition,
active or passive recovery techniques). Well-managed recovery optimizes performance and
reduces the risk of chronic fatigue.
Types and Forms of Recovery in Sports Training
Introduction
Recovery is an essential component of sports training. It allows the body to restore its
physical, mental, and energetic capacities after exertion. Depending on the nature of the
activity, the intensity of the load, and the performance objectives, different forms and types
of recovery can be implemented.
1. Types of recovery
1.1. Passive Recovery
Passive recovery involves allowing the body to rest without physical activity. It promotes the
natural regeneration of tissues and the replenishment of energy reserves.
Examples:

o Sleep and restorative napping

o Complete rest between two sessions
« Hot bath or sauna for muscle relaxation

1.2. Active Recovery
Active recovery involves light physical activity that promotes blood circulation and the
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elimination of metabolic waste.
Examples:
o Light jogging after a match or intense training session

« Dynamic stretching or gentle yoga
« Swimming or low-intensity cycling

1.3. Nutritional Recovery
It aims to restore the body's energy and water reserves. Nutrition plays a key role in muscle
repair and the prevention of fatigue.
Examples:
o Carbohydrate and protein consumption after exercise

e Rehydration with electrolyte-rich beverages
« Balanced Post-Workout Snacks

1.4. Psychological recovery
It concerns the mental and emotional relaxation of the athlete, essential for maintaining
motivation and concentration.
Examples:
o Relaxation or Breathing Techniques

o Meditation or positive visualization
e Non-sport leisure activities

1.5. Therapeutic Recovery
It encompasses external interventions aimed at accelerating muscle regeneration and reducing
post-exertional pain.
Examples:
e Sports massages

o Cryotherapy (cold) or thermotherapy (heat)
o Pressotherapy or electrostimulation

2. The forms of recovery according to the timing
2.1. Immediate Recovery
It takes place immediately after exertion and aims to quickly bring the body back to a stable
state.
Examples:
e Light stretching

« Hydration and rapid carbohydrate intake
e Gradual cooldown

2.2. Short-term recovery
It takes place in the hours following the effort and prepares the body for the next session.
Examples:

o Complete post-training meal

e Quality nocturnal sleep

e Cold bath or massage
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2.3. Long-term recovery
It is integrated into training planning over several days or weeks, particularly during periods
of overload.
Examples:
e Scheduled rest days

e Recovery Microcycles in Annual Programming
o Relaxation sessions or recreational activities

3. Importance of Recovery in Performance
An appropriate recovery allows:
e Injury and Overtraining Prevention

o Performance Improvement through Overcompensation
e The maintenance of motivation and psychological well-being
e Optimization of training load

Recovery methods in sports training
1. Physiological means of recovery
1.1. Sleep
Sleep is the most natural and effective means of recovery. It promotes the secretion of growth
hormones, muscle regeneration, and the consolidation of motor learning.
Examples:
o Nighttime sleep of 7 to 9 hours

e 20 to 30-minute nap after training

1.2. Rest and Passive Recovery
Complete rest allows the body to regenerate without muscular exertion. It is essential
following high training loads.
Examples:
« Days without physical activity

« Hot bath or sauna for muscle relaxation

1.3. Active Recovery
It consists of performing light physical activity that promotes blood circulation and the
elimination of metabolic waste.
Examples:
o Light jogging or low-intensity cycling

o Gentle stretches or yoga
e Recovery swimming

2. Nutritional means of recovery
2.1. Rehydration
Water and electrolytes lost during exercise must be replaced to maintain fluid balance and
prevent fatigue.
Examples:
e Isotonic beverages

e Mineral water rich in sodium and potassium
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2.2. Energy Restoration
Glycogen stores must be replenished quickly after exercise.
Examples:
o Consumption of simple carbohydrates (fruits, juices, energy bars)

o Complete meal rich in complex carbohydrates

2.3. Muscle Repair
Proteins are essential for the reconstruction of damaged muscle fibers.
Examples:

« Dairy products, eggs, lean meats, legumes

o Post-workout snacks combining carbohydrates and proteins

3. Psychological Means of Recovery
3.1. Relaxation and Breathing
Relaxation techniques help reduce stress and promote mental relaxation.
Examples:
o Deep breathing or cardiac coherence

e Meditation or sophrology

3.2. Leisure Activities
Non-sportive activities contribute to mental recovery and motivation.
Examples:

e Reading, music, walking

e Time spent with family or friends

4. Technological and Therapeutic Means
4.1. Massages and Self-Massages
They improve blood circulation, reduce muscular tension, and promote relaxation.
Examples:
e Manual massage by a professional

o Use of massage rollers or percussion guns

4.2. Cryotherapy and Thermotherapy
The alternation of heat and cold helps reduce muscle pain and accelerate recovery.
Examples:

o Cold bath after intense exercise

« Sauna or hot bath for relaxation

4.3. Pressotherapy and Electrotherapy
These techniques promote venous drainage and muscle regeneration.
Examples:

e Pressotherapy boots

e Muscle Electrostimulation Devices

5. Organizational means
5.1. Recovery Planning
Recovery must be integrated into training planning to avoid overtraining.
Examples:
« Alternation between heavy and light loads
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5.2. Monitoring and Individualization

Recovery Microcycles in Annual Programming

Each athlete responds differently to training load. Personalized monitoring allows for the
adjustment of recovery methods.
Examples:

Monitoring of resting heart rate

Fatigue and well-being questionnaires

Complete rest without physical
activity.

Light physical activity after
exertion.

Post-exercise dietary and fluid
intake.

Mental and emotional relaxation
after exertion.

Use of external techniques to
accelerate regeneration.

Planning and management of
rest in training.

Allow the natural regeneration
of the organism.

Promote blood circulation and
the elimination of metabolic
waste.

Restore energy reserves and
repair muscle tissues.

Reduce stress and maintain
motivation.

Reduce muscle pain and tension.

Optimize workload and prevent
overtraining.

Sleep, nap, hot bath, sauna.

Light jogging, gentle
swimming, low-intensity
cycling, stretching.
Hydration, carbohydrates,
proteins, balanced meal.
Relaxation, meditation,
breathing, leisure.
Massages, cryotherapy,
pressotherapy,
electrostimulation.

Rest days, recovery
microcycles, individual

monitoring.
Conclusion

Recovery is an essential component of training, on the same level as workload. It allows the
body to restore its physical, mental, and energetic capacities, thereby promoting progression
and performance. Well-planned recovery, adapted to individual needs, prevents fatigue,
injuries, and overtraining. It therefore constitutes a determining factor in sporting success and
the maintenance of the athlete’s health.

MCQ on Recovery in Sports Training

1. What is the primary function of recovery after physical exertion?
a) Increase training load

b) Restore the body's capacities

¢) Reduce the duration of training

d) Increase energy expenditure

2. Active recovery consists of:

a) Resting completely without activity

b) Performing light activity promoting blood circulation
c) Sleeping after exertion

d) Taking a hot bath
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3. What is the most natural and effective recovery method?
a) Massage

b) Cryotherapy

c) Sleep

d) Stretching

4. Nutritional recovery primarily aims to:

a) Improve sports technique

b) Restore energy reserves and repair tissues

¢) Reduce mental stress

d) Increase heart rate

5. Which technique belongs to psychological recovery?
a) Pressotherapy

b) Stretching

¢) Meditation

d) Cryotherapy

6. Cryotherapy is used to:

a) Stimulate energy expenditure

b) Reduce muscle pain and inflammation

c) Improve flexibility

d) Increase body temperature

7. What form of recovery occurs immediately after exertion?
a) Long-term recovery

b) Immediate recovery

c) Delayed recovery

d) Planned recovery

8. Organizational recovery consists of:

a) Planning rest periods within training

b) Sleeping after each session

c) Receiving regular massages

d) Drinking isotonic beverages

9. What is the effect of insufficient recovery?

a) Rapid improvement of performance

b) Injury prevention

¢) Risk of overtraining and chronic fatigue

d) Increase in motivation

10. Which combination of methods promotes complete recovery?
a) Rest, nutrition, relaxation, and planning

b) Intensive training and reduced sleep

c) Stretching only

d) Massage without hydration

Answers:
1-b|2-b|3-c|4-b|5-c|6-b|7-b|8-a]|9-c|10-a
R —————————
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Conference 14 : Planning and Periodization of Sports
Training

Introduction:
Planning and periodization constitute the foundations of modern sports training. They allow
for the organization of workload over time in order to optimize performance, promote
progression, and prevent overtraining. These two concepts are complementary: planning
defines the overall structure of training, while periodization specifies its distribution and
cycles.
1. Training Planning
1.1. Definition
Planning is the methodical organization of training over a given period (season, year,
Olympic cycle). It aims to achieve a performance objective at a specific date while taking
into account competitions, recovery phases, and the athlete's capacities.
1.2. Objectives of Planning

e Structuring training loads over time

e Promote continuous progression
o Preventing fatigue and injuries
« Reaching peak performance at the desired time

1.3. Planning Stages
Analysis of the discipline and competitive schedule

Assessment of the athlete's initial level

Definition of short-, medium-, and long-term objectives

w0 npoPe

Distribution of loads and recovery periods
5. Monitoring and adjustment based on results

2. The periodization of training
2.1. Definition
Periodization is the division of planning into successive cycles, each having a specific
objective. It allows for alternating phases of load, recovery, and competition to maximize
physiological adaptations.
2.2. The different periodization cycles

e Macrocycle: long period (often a season or a year) encompassing several mesocycles.

e Mesocycle: intermediate period (3 to 6 weeks) focused on a specific objective
(development, maintenance, recovery).

e Microcycle: short period (generally one week) corresponding to the detailed planning
of sessions.

2.3. The Phases of Classical Periodization
1. Preparation phase: development of basic physical qualities (endurance, strength,
technique).

2. Competition phase: maintenance of achievements and pursuit of peak performance.
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3. Transition phase: active recovery and physical and mental regeneration before a new
cycle.

3. The principles of planning and periodization
o Progressivity: gradual increase of training loads.

« Load/recovery alternation: balance between effort and rest to promote
supercompensation.

« Individualization: adaptation of the program to the characteristics of each athlete.
e Specificity: choice of exercises directly related to the practiced discipline.
« Variability: regular modification of content to avoid stagnation.

4. Periodization Models
4.1. Linear Periodization (Classical)
The loads progressively increase over time, with increasing intensity and decreasing volume
as competitions approach.
4.2. Undulating Periodization
Loads vary cyclically in the short term (weekly or daily), allowing for finer adaptation and
better fatigue prevention.
4.3. Block Periodization
Each block is dedicated to a specific objective (strength, power, endurance). This model is
often used in high-level sports to target specific qualities.
5. Importance of Planning and Periodization
A well-designed planning and periodization allow for:
o To optimize performance at the key moment of the season

o To effectively manage training load
e To reduce the risk of injuries and overtraining
e To promote motivation and continuous progression

Conclusion
Planning and periodization are essential tools for structuring sports training. They ensure
coherent progression, optimal adaptation, and maximum performance at the right time. By
combining scientific rigor and individualization, they form the foundation of effective and
sustainable training.
a sports training session
Introduction
The training session constitutes the basic unit of training planning. It encompasses all
physical, technical, tactical, and psychological activities carried out within a defined period to
achieve a specific objective. Each session must be structured, progressive, and adapted to the
athlete’s level in order to promote progression and avoid excessive fatigue.
1. Definition of the training session
According to Weineck (2005), the training session is "the basic unit of the training process,
during which physical and psychological loads are applied with the aim of provoking specific
adaptations."
It therefore constitutes the concrete framework in which the principles of planning and
periodization are applied.
2. Objectives of the training session

« Develop physical qualities (strength, endurance, speed, flexibility).
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o Improve technical and tactical skills.

« Strengthen the psychological aspects (motivation, concentration, confidence).
e Preparing the body for competition.

« Promote active recovery or regeneration depending on the type of session.

3. Structure of a Training Session
An effective session generally consists of three main phases:
3.1. Warm-up phase (10 to 20 minutes)
Obijective: to prepare the body for exertion, increase body temperature, and reduce the risk of
injury.
Content:
e Light running or joint mobilization
o Coordination and Muscle Activation Exercises
e Dynamic stretching

3.2. Main phase (30 to 90 minutes depending on the sport)
Objective: to develop the targeted physical, technical, or tactical qualities.
Content:

« Specific training (strength, endurance, speed, technique, tactics)

o Exercises adapted to the day's objective
e Intensity and volume planned according to the training period

3.3. Cool-down phase (10 to 15 minutes)
Objective: to promote recovery and gradually return the body to a resting state.
Content:

o Light stretching

o Controlled breathing
o Hydration and relaxation

4. Types of Training Sessions
o Development session: aims to improve a specific physical or technical quality.

e Maintenance session: preserves gains during competitive periods.

e Recovery session: allows regeneration after intense effort.

o Test or assessment session: measures the progress made.

« Tactical or strategic session: improves decision-making and collective coordination.

5. Design Principles of a Session
e Progressiveness: gradual increase in intensity and volume.

o Specificity: exercises directly related to the practiced discipline.
« Individualization: adaptation to the capacities and needs of each athlete.
e \Variety: alternating content to maintain motivation.

« Integrated recovery: consideration of rest between exercises and sessions.
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6. Example of the structure of a typical session (football)

Duration Objective Examples of exercises
Warm-up 15 min Preparing the body for Light running, passing, dynamic
exertion stretching
Main phase 60 min Develop technique and Small-sided games, passing work,
tactics shooting, game situations
Cool-down 10 min Promoting recovery Stretching, breathing, group debriefing

7. Importance of the Training Session
Each session contributes to the construction of overall performance. When well designed, it
allows:

e Aprogressive adaptation of the organism

e Acontinuous improvement in performance
« Effective Injury Prevention
o Better mental and physical preparation for competition

Conclusion

The sports training session is the fundamental pillar of the training process. Its success relies
on rigorous planning, a clear structure, and constant adaptation to the athlete’s needs. By
combining demand, consistency, and recovery, it becomes an essential tool for achieving
optimal performance.

e MCQ on the Planning and Periodization of Sports Training
e 1. Sports training planning consists of:
a) Performing exercises without a specific order
b) Organizing training loads over time to achieve a goal
c) Increasing the training load every day
d) Eliminating rest periods
e 2. Periodization corresponds to:
a) The organization of competitions only
b) The division of planning into successive cycles
c) The evaluation of performance at the end of the season
d) Recovery after exertion
e 3. The macrocycle represents:
a) A training session
b) A short period of one week
¢) A long period encompassing several mesocycles
d) An active recovery phase
e 4. The mesocycle generally lasts:
a) 1 day
b) 1 week
c) 3 to 6 weeks
d) 1 year
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5. The microcycle most often corresponds to:
a) One training day
b) One training week
c) A complete season
d) A competition phase
e 6. What is the first step of planning?
a) The evaluation of the athlete's initial level
b) Post-competition recovery
¢) The definition of the microcycle
d) The analysis of the final results
e 7. The preparation phase mainly aims to:
a) Develop basic physical qualities
b) Reduce training load
¢) Rest before the competition
d) Test performance
e 8. The competition phase aims to:
a) Decrease motivation
b) Maintain gains and reach peak performance
c) Develop maximum strength
d) Eliminate technical sessions
e 9. The transition phase allows:
a) Increasing the training load
b) Recovering and regenerating the body
¢) Participating in additional competitions
d) Intensifying technical work
e 10. The principle of progression means:
a) Always repeating the same exercises
b) Gradually increasing training loads
c) Eliminating rest periods
d) Reducing intensity at each session
e 11. The linear periodization model is characterized by:
a) A constant variation of loads in the short term
b) A progressive increase in intensity and a decrease in volume
¢) An absence of planning
d) A random alternation of exercises
e 12. Block periodization consists of:
a) Working on several qualities simultaneously
b) Dedicating each block to a specific objective
¢) Reducing the duration of the season
d) Eliminating recovery phases
e 13. Individualization of training means:
a) Applying the same program to all athletes
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b) Adapting the content to the needs and capacities of each individual
c¢) Eliminating physical tests

d) Reducing the duration of sessions

14. Variability in planning allows:

a) To avoid monotony and stagnation

b) To increase fatigue

c) To repeat the same exercises

d) To reduce motivation

e Answers:
1-b|2-b|3-c|4-c|5-b]|6-d|7-a|8-b|9-b|10-b|11l-b|12-b|13-b | 14-a|
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