Option: Improving Performance
How do atheletes train for improved performance?

· Training For Strength

· Strength training is a program of repetitive, progressive exercise that uses a range of devices such as free weights to increase strength and ultimately improve athletic performance. 
· The strength training program needs will only be successful if the exercise is specific, the overload principle is applied and progressive resistance is used.

· There are four types of strengths: Absolute strength is the maximum force that can be generated by a muscle, Relative strength is the maximum strength that can be generated by a muscle relative to a persons weight, Muscular endurance is the ability of a muscle group to withstand fatigue and Power is the ability to apply force at a rapid rate.

Exercise Design for Major Muscle Groups

· All strength programs utilise repetition of a series of exercises and overload to work a muscle group.
· As the muscle adapts to a particular load, the resistance must be increased, otherwise significant gains will not be made.

· Any weight training session should start with exercises that involve the larger muscle groups early in the workout and specific exercises towards the end of the workout.

· Exercises used in resistance training programs include: Squats, leg presses, leg curls, bench presses, lats pull down, crunches and barbell curls.

Types of Resistance Training

· Isotonic programs use free weights with fixed resistance and modify loads to allow completion of an exercise a desired number of times. If more can be completed, the resistance is increased.
· During isotonic training, the muscle length changes constantly as the resistance is move through a full range of motion.

· The biggest limitation with isotonic exercises is that resistance does not remain maximal through the full range of movement, so it fails to develop muscle fibres fully.

· During isometric training muscles develop tension but do not change length. 
· The isometric exercises must be performed at the joint angles; therefore for the full development of a muscle the exercise could require four or five different angles.

· Isokinetic training involves the use of elaborate machines that allow maximum tension to develop in the muscle through the full range of movement. 

· Isokinetic machines automatically adjust the resistance according to the force exerted against them, which ensures that strength gains will be constant throughout the whole range of movement.

Overload Techniques

· Forced Repetitions is when a partner assists that athlete to lift a heavier weight at the position of the movement where help is required.
· Pyramid sets are continuous sets progressing from light to heavy resistance, while decreasing the number of repetitions.

· Blitzing is when a specific muscle group is bombarded with a range of exercises until the muscle is completely fatigued.

· Training For Power and Speed

Effects of Training on the Anaerobic Energy System 

· Fast-twitch fibres are more responsive to weight training as they produce an increase in muscle size and strength. 

· Hypertrophy occurs in fast-twitch fibres in response to resistance training.

· The resistance training program needs to apply the overload and specificity principles to ensure that most adaptations take place in the fast-twitch fibres. 
Power and Speed Development

· Strength training builds power.
· In resistance training, movements need to be performed quickly which causes the recruitment of fast-twitch fibres.
· Starting strength and explosive strength are two important components that influence power development.

Resistance Training For Power and Speed Events
· The resistance training program needs to apply the overload and specificity principles to ensure that most adaptations take place in the fast-twitch fibres, in order to develop power.

· To develop speed the resistance should be low to medium and the contractions should be executed quickly and rhythmically.
Plyometric Training

· Plyometrics refers to a special range of exercises in which a muscle is lengthened using an eccentric contraction and this is rapidly followed by a shortening or concentric contraction.

· Plyometrics contributes to power development because it has been demonstrated that is a muscle is stretched before it is shortened, it will contract more forcefully. 

· Training For Endurance
Effects of Training on the Aerobic System

· Endurance training lead to the recruitment of slow-twitch fibres.
· Physiological changes which occur as a result of endurance training include:  Increased myoglobin, increased glycogen storage, fats available for use as fuel, increased blood flow to working muscles, increased ATP-CP stores, decreased heart rate, increased stroke volume and cardiac output of the heart and increased oxygen uptake.

Resistance Training for Endurance Events

· Effective endurance training requires the use of less resistance and more repetitions.
· Aerobic capacity is improved through progressively overloading the respiratory system and stressing the oxidative capacity of the muscles.
· Principle training methods which should be used include interval training and long/slow distance running. 

· High intensity, continuous training has been shown to improve VO2 Max and lactate tolerance

· When work rates are equal to or slightly above the lactate threshold it produces the best results.

· Training methods which improve aerobic capacity include an increase in VO2 Max, an improved tolerance of lactate and an improved economy of effort.
Measuring Training Effect (Max VO2)

· Maximal oxygen uptake (VO2 Max) refers to the maximum amount of oxygen that can be taken up by the muscles and is achieved just prior to physical exhaustion.
· A high degree of aerobic fitness requires a well adapted ability to take in, carry and utilise oxygen.
· A common test for VO2 Max is performing on a treadmill while attached to machines which measure heart rate and ventilation.
· Oxygen consumption continues to increase linearly with increases in workload (increased speed or incline on the treadmill) until a point is reached at which an increase in intensity does not lead to an increase in oxygen consumption, this is the Max VO2

· Indications that Max VO2 has been reached includes hyperventilation and a maximum heart rate.

· Training For Flexibility 
Types of Flexibility Training and the Specifics of Performance

· Flexibility is the range through which joints and body parts are able to move.
· There are two types of flexibility, dynamic flexibility (muscle goes through full range of motion) and static flexibility (range of movement in a fixed position). 
· Static stretching is safe and the movement is smooth and performed slowly, taking the muscle to a point where there is stretch without discomfort. It is used for warm-ups and cool downs.
· Ballistic stretching involves repeated movements such as swinging or bouncing to gain extra stretch. It’s only used by professional athletes as it may produce injuries due to incorrect technique.
· PNF stretching involves stretching with a partner or an object acting as the resistance. The stretching order incorporates static stretching, isometric contractions and a period of relaxation in the lengthened position. It is used in strengthening and stretching the muscles. 
· Range of Motion stretching is the smooth repetition of the types of movements required in the game.
· Flexibility is affected by age, gender, temperature, exercise and specificity. 
· A flexibility training program should perform a safe stretch program 3-4 times a week, ensure muscles are warmed up before stretching and stretch no further when pain is felt.
Contraindications for Flexibility Training  
· A contraindicated exercise is one that has potential to cause harm. These include hyperextension, hyperflexion, excessive twisting and joint impingement. 

· Hyperextension refers to extending a joint beyond its normal range.

· Hyperflexion refers to flexing a joint beyond the normal range of movement.

· Excessive twisting is the application of too much twisting force while the body is in a fixed position.

· Joint impingement refers to compression of a joint while in a particular position.

· Training for Skill and Improvement
Variety of Practices/Drills
· Players learn physical skills through repetition of movements in what are called skills practices/drills
· Skills taught repeatedly under the same conditions and using the same situations will not challenge the players and will lad to loss of interest and motivation.

· Skills practice can be varied by changing the complexity of the activity, concentrating on one or more skills, use real game or small-side games and by changing group organisation.

· Variations include: Individual skill development, minor games, phase practice, functional practice and small games. 

Analysis of Technique

· Effective coaching requires skilful observation of performances, analysis and feedback to the players in order to improve performance, detect faults or determine the cause of poor performance.

· The skill needs to be broken down in to observation phases.

· Looking may involve watching repeated performances through video analysis and observational skills, in order to fins strengths and weaknesses. 

Technique Correction

· Responsibility of the athlete to use the feedback on the correct technique, to modify their performance

· Variety of feedback methods and communication are important at this stage because the athlete needs to understand the information, remember it, correct the performance and practice it

· It is essential that the athlete practices until the performance becomes automatic.

How does competition affect performance?
· Phases of Competition
Pre, In and Post Season Preparation

· Pre-season Preparation occurs from 6 to 12 weeks and requires a high level of training at moderate levels of intensity. The preseason training aims to improve all aspects of fitness, developing techniques, introduce strategies and familiarise players with them and teach appropriate mental skills.
· Aims are best achieved through programs that focus on endurance, strength and skill in a variety of environments.  

· In-season Preparation involves maintaining the fitness which had been developed in the pre-season. However, intensity should increase whilst volume decreases. This aim of this period is to maintain stamina, practice and improve strategies, perfect skill execution and gain competitive experience.

· This can be achieved through supplementary work on fitness components, use of highly specific skills, continuation of conditioning training and use of small games. 
· Specificity is essential during the in-season preparation.

· Post-Season Preparation is a phase where the athlete can physically and mentally recover from training and competition. This period is characterised by one week of total rest, training sessions gradually being reduced to a couple of times per week, a gradual reduction in intensity and volume, a change in the environment, diet modification and to work on their weaknesses.

Peaking for Performance

· Peaking is the phase of training in which performance is optimised to meet the demands of a race, competition or series.
· For the athlete to peak in their performance involves months of preparation, gradual increases in volume and intensity of training and a short tapering period just prior to performance

· The training program needs to be organised so that physical and mental functioning is optimised at the right time. 

Tapering

· Tapering is a period of reduced training immediately prior to competition. So the intensity and volume of training needs to be reduced in order to be effective.

· A tapering period is essential for allowing tissues to rebuild and for the full replacement of energy stores. 

· Dietary Considerations
Pre, During and Post Performance

· Pre-game meal should be consumed 3 to 4 hours before competition; the meal should consist of complex carbohydrates and maintain adequate fluid levels.
· During competition it is essential to maintain adequate hydration by regular fluid intake and not to wait till thirst develops. Some liquid glucose can be consumed to refill glycogen stores. 

· Post performance the athlete should eat food high in carbohydrates to replace glycogen stores and replace fluids which have been lost during the event.

Dietary Supplements

· The most popular dietary supplements for athletes are vitamins and minerals.
· Dietary supplementation is an attempt balance a diet that otherwise might be lacking.

Hydration and Fluid Replacement

· Important to consume water during and after exercise 

· Athletes should attempt to replace water at the same rate as it is lost

· Failure to replace lost fluids results in dehydration, and this in turn will lead to fatigue, muscular cramps, headaches and nausea

· Dehydration is probably the first factor which will decrease performance, following practical points are essential:

· hydrate before exercise

· take in small amounts whenever possible during training or the performance 

· drink plenty after exercise

· avoid caffeine, tea and alcohol after training or games
    Gender Considerations

· Average adult female is:

· Shorter

· Lighter

· Has more adipose (fat) tissue

· Has less muscle

· Many physiological differences between males and females-but not all affect training and performance

· With respect to training frequency and intensity, time and type females perform similarly to males

· Physiological differences include: menstrual problems, iron deficiency and a greater requirement for calcium
· Environmental Considerations 
Altitude
· Altitude is height above sea level and it affects physical performances in which the aerobic energy system dominant for the supply of energy. 
· The partial pressure of oxygen progressively decreases with ascendancy.
· Decreased partial pressure means that less oxygen is available to the tissues, resulting in hypoxia.

· As hypoxia develops, cardiac output is increased at sub-maximal workloads, but decreased during maximal work.

Acclimatisation
· Adjustment to altitude results in people's gradual adaptation to hypoxic conditions. It takes 2 to 3 weeks for biological effects to maximise.
· The first response is the increase in lung ventilation made necessary by the demand for more oxygen. Athletes consciously breathe deeply and fully in search of additional air.

· The lower partial pressure of oxygen results in erythropoietin production, which causes growth in red blood cell numbers and a subsequent ​increase in haemoglobin. This increases the oxygen-carrying capacity of the blood.

· There is increased capillarisation of muscle cells and an elevated concentration of oxidative enzymes in the blood.

· Psychological Preparation

The Role and Use of Sports Psychologists
· Many competitors have realised that a mix of physical and psychological preparation is critical for success.
· The use of sport psychology is intended to prepare the athlete's mind for competition in the same way as the body.
· Sports psychologists help develop the athlete’s motivation, stress management, imagery, arousal, concentration, positive self-talk and goal setting.
· The sports psychologists aim is to help athletes overcome the pressures of competition, improve performance, provide psychological assistance and to educate coaches and players.
Relaxation Techniques

· Progressive muscular relaxation, muscles are tightened and relaxed.
· Mental relaxation, generating relaxing thoughts through visualising tranquil experiences.

· Mental rehearsal, athlete mentally pictures themselves executing the performance successfully.

· Centred breathing, slow and deep breaths are taken in order to trigger muscular relaxation.

· Flotation, the athlete is aided by a buoyancy vest and floats in the water.

· Meditation requires the exclusion of interference that might come from the surrounding environment.

· Sports massage, gliding and stroking used on soft tissue by therapist.

What are the coaching considerations for improving performance?

· Establishing Training Programs

Determined by Phases of Competition

· The phases of competition are pre-season, in-season and post-season. During this time the coach must develop physical stamina, physical fitness components, skills, strategies and mental training.
Linked to Long Term Plan
· The annual plan is most used because most competitions are organised on a seasonal basis.

· The aim of the annual plan is to ensure there is a balance between work and recovery and that peaking occurs at the right time. 

· The annual plan is divided in to macrocycles and microcycles; this ensures that there are periods of high intensity are follows by periods of unloading. 

Designed to Optimise the Performance of Athletes

· All plans need to ensure that peaking occurs at the intended time for both individuals and teams.

· The training loads and recovery periods should be individualised, even though team preparation is the overall purpose.

Data Gathering and Analysis of Training and Performance

· Effective programs are developed around data gained from previous seasons and current performances.
· Data is gathered in the form of personal and team goals, tests and standards, psychological needs, performance needs, equipment needs and positive and constructive interaction between team players.

· Information from these and other sources is gathered, assessed and used to formulate the annual plan.

· Elements of A Training Session
Overview
· It is common for coaches to provide a brief overview of what will be expected during the session.
· This ensures that the intentions of the coach and the expectation of the players are the same.

· Specific issues can be addressed such as discussions of previous performances and special tactics.

Warm Up

· Prepare the athlete physically and mentally for the demands of the training session

· Increases in intensity until the athlete is prepared for the full training demand.
· The body should be warmed up in general until the athlete begins to sweat.
· Stretching should then be used as stretching reduces the risk of injury, promotes blood circulation, increases muscle relaxation and improves performance.

Skill Instruction
· Coach briefly meets with them to explain the objectives and activities involved in the session

· Effective instructions are clear, concise, relevant, factual, well timed, constructive, positive, informative and demonstrable. 
· Good instruction requires prior organisation and effective communication skills.

Skills Practice

· Skills practice aims to improve the fundamentals of the game

· Develops cognitive abilities

· Develops communication skills 

· Targets individual needs in specific areas and 

· The pressure should increase during the performance.  
Conditioning
· Fitness training is an integral part of all training sessions. It is important that during the fitness session that heart rate reaches the training zone intensity, and remains there for at least twenty minutes.
· Conditioning is used to avoid having practice adversely affected by fatigue, or poor light

· Effective coaches are able to continue to address fitness through skills practices.

· While fitness can be addressed in some skill learning situations, it is important not to fatigue players excessively as concentration and interest will suffer.

· It is important to make regular testing part of the program in order to provide feedback and to be a source of motivation.

Warm Down

· The warm down is the period of time following physical activity where the body temperature, circulation and respiratory rates are returned to their pre-exercise state.
Evaluation

· Evaluation is an assessment of the performance after the training session, where the coach and players report on the value of the session. 

· The evaluation should assess the performance outcomes and behavioural outcomes. 

· Players are given a chance to express opinions on issues that may have arisen during training.

· Evaluation by the coach as a preparation for future sessions. This includes the analysis of the fitness testing and skills testing results as well as a review of the games performance.

Health and Safety Considerations

· There should be an even competition in terms of size, age, gender, strength etc.
· The grounds and facilities must be safe in order to reduce the risk of injury.

· Protective equipment should be worn, like mouthguards, helmets, padding, wetsuits, sunglasses etc.

· Safe playing equipment should be used and the coach should make sure that it is reliable and stable.

· Overtraining
· Overtraining is a chronic psychological and physiological condition caused by training loads that are too demanding for an athlete to manage. 
Amount and Intensity of Training

· High-intensity training requires a longer period for regeneration and refreshment. 
· When there is too much work and insufficient time for recovery, the athlete becomes physically fatigued and mentally drained in what is called the overtraining state.
· Overtraining is detected by an increasing resting heart rate, higher blood lactate levels, the observation of poorer performances, the amount of drive and level of enthusiasm the athlete has.
· To help prevent overtraining ensure proper nutrition, monitor training loads, vary exercise intensities and monitor physiological changes.  
Physiological Considerations

· Stressors include environmental stress, sleeping disorders, poor nutrition, excessive training volume and excessive training intensity.

· Physiological symptoms of overtraining include insomnia, decreased appetite, loss of muscle strength and coordination, increased resting heart rate, increased susceptibility to infections, lethargy and injury.
Psychological Considerations

· Psychological stressors that contribute to overtraining include pressure to perform, psyching up to often, boredom, fear, lack of self-confidence, loss of motivation and anxiety.
· Athletes may undertake the following strategies to overcome the effects of overtraining. They include the reductions or cessation of training, active rest, change of environment, change of routine and mini break

· The Use of Technology
· Various aids in technology are designed to correct technique, create resistance, offer support or padding and improve performance. Many have revolutionised how sports are played and trained.
Training Innovation

· Some examples of technological advances in improving sports performance include: Clothing (type of material, swim suits, aerodynamics, shoes), Protective equipments (tackle suits and bags, helmets, mouthguards, shin pads, head gear), Computer programs and software (stats, performance indicators), Testing procedures (Max VO2, float tanks, wind tunnels, sprint gates, beep test), Nutrition (high-energy food and drinks), Video analysis, Drugs (improving performance, avoiding testing), Alternative therapies.
· Training innovations have allowed athletes to go faster and higher and be stronger

Video Analysis of Performance
· Many coaches record the performance of athletes/teams on video so they can better evaluate the performance of individuals later

· By using videos, a coach is able to replay movements, correct techniques and evaluate performance

· Provide valuable information on past performances and planning for future performances

· Video allows analysis of player movements, strategies and techniques, with an attempt to improve technique, improve visualisation, establish biomechanical efficiency and analyse strategies.
Data Gathering and Analysis
· Data is gathered through using video analysis, statistics, results and records and personal information.
· This information is used to evaluate performances, isolate weaknesses, and strengths, and to improve future performances

· The data may be used by tacticians, statisticians, coaches and players to improve both team and individual performances.

