Core Two – Factors Affecting Performance

HOW DOES TRAINING AFFECT PERFORMANCE?

· Energy Systems

-Alactacid system (ATP/PC)

Muscle contraction causes ATP to split and become ADP. Creatine phosphate then breaks down and creates energy to drive free phosphate back to ADP creating ATP again.

Source of Fuel: ATP found in body. Creatine phosphate found in meat and fish

Efficiency of ATP production: efficient fuel source, however it doesn’t last long

Duration the system can operate: 2 seconds ATP + 15 seconds CP. Generally 1-30 seconds worth of explosive movement

Cause of fatigue: lack of creatine phosphate

By-products of energy production: heat produced from energy

Process and rate of recovery: 2 minutes rest to replace CP levels

-Lactic acid system

In the lactic acid system instead of using CP, the body uses stored glucose in the muscles and liver caller glycogen. This process if called glycolysis and no oxygen is required.

Source of Fuel: carbohydrates and glycogen in muscles and blood sugar

Efficiency of ATP production: readily in supply. 100g glycogen = 3 mol. ATP glycolysis

Duration the system can operate: 30 seconds – 3 minutes. It is the dominant energy system

Cause of fatigue: lactic acid build up

By-products of energy production: lactic acid

Process and rate of recovery: lactic acid converted in liver to provide energy. 20 minutes-2 hrs to break down lactic acid

-Aerobic system

Source of Fuel: carbohydrates, fats and proteins

Efficiency of ATP production: extremely effective; 100g glycogen = 39 mol. ATP

Duration the system can operate: only limit is muscle fatigue. Starts at about 2-3 minutes

Cause of fatigue: depletion of fuel; fats and carbohydrates.

By-products of energy production: carbon dioxide; respiration, water; sweat.

Process and rate of recovery: depends on how much glycogen is used

· Principles of Training

-Progressive overload

Progressive overload implies that gains in fitness will occur only when the training load is greater than normal and progressively increased as improvements in fitness occur. The adaptations won’t occur if the resistance is either too small or too big.

-Specificity

Specificity implies that the effects of a training program will be specifically related to the manner in which the program is conducted. It draws a close relationship between activities selected for training and those utilised in a game or event. It implies that greatest gains will be made when an activity in the training program resemble the movements in the game or activity.

-Reversibility

In the same way that the body responds to training by improving the level of fitness, lack of training causes the opposites to occur. It is referred to as the “detraining effect”.

-Variety

Using the same drills and routines can become bored and unproductive. Because of this the coach must continually strive to develop the required attributes using different techniques to ensure that the athlete is challenged not only by the activity but also by the initiative and implementation.

-Training thresholds

Thresholds generally refer to a specific point which, when passed, takes the person to a new level. The lowest level we can work and have fitness gains is the aerobic threshold. The highest is the anaerobic threshold. [See diagram in book]

-Warm-up/Cool down

Purpose of warm-up: reduce risk of injury, increase body temperature, mentally prepare athlete, and stimulate cardiorespiratory system

Purpose of cool-down: minimise muscle stiffness, disperse lactic acid, build up and replenish energy stores

· Types of Training

-Aerobic

Aerobic training includes:

· Continuous training

· Fartlek training – continuous + overload

· Interval training – eg. run 500m then have a 2 minute break

· Circuit training – different stations with different activities

· Aerobics – dance, exercise lasting for 30 minutes

[See diagrams in book]

-Strength

Strength programs can be divided up into three categories:

· Isotonic – participants raise/lower or pull/push free weights to contract/lengthen muscle fibres

· Isometric – participants develop strength by applying a resistance and using exercises in which muscle length doesn’t change

· Isokinetic – participants use elaborate machines to ensure that the resistance applied to the muscle group is uniform throughout the full range of movement

There are four types of strength:

· 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 one’s weight

· Muscular endurance is the ability of a muscle group or the whole body to withstand fatigue

· Power is the ability to apply force at a rapid rate. Power is required in explosive sports such as jumping and sprinting and most team sports

-Flexibility (static, ballistic, PNF)

Flexibility is affected by a number of factors including:

· Age – muscles shorten and tighten as we grow older

· Sex – generally, females are more flexible than males

· Temperature – increased atmospheric and boy temperature both improve flexibility

· Exercise – people who are frequently involved in exercise tend to be more flexible than more sedentary people

· Specificity – flexibility is joint specific. The fact that a person is flexible in the shoulder does not automatically mean similar flexibility exists in their hips.

A flexibility program is essential for:

· Prevention of injury

· Improved coordination between muscle groups

· Muscular relaxation

· Decreasing soreness and tightness following exercise

· An increased range of movements around joint, maximising performance potential

· Preparing the athlete for training

HOW DOES THE BODY RESOND TO AEROBIC TRAINING?

· The Basis of Aerobic Training

-Pre-screening

Before beginning an exercise program it is essential that all subjects at risk be pre-screened. Pre-screening is especially important for:

· Males over 40yrs

· Females over 50 yrs

· Asthmatics

· People who smoke, are obese or have high blood pressure

· People with a family history or heart conditions

Pre-screening is essential to:

· Provide information that will be the basis of their exercise prescription

· Enable people to be aware of their limits

· Provide information about general health status

· Provide medical records that act as a benchmark against which fitness improvements can be assessed

An exercise prescription is like a doctor’s prescription, except that it will relate directly to exercise. It will specify:

Frequency

Intensity

Time/Duration

Type

-Application of the FITT principle

Frequency – the amount of times a week you would participate in physical activity. At least 3-4 days a week

Intensity – how hard you train each time you participate in physical activity; 70-85% of MHR.

Type – the type of activity the person participate in; aerobic supplemented by resistance.

Time – how long each session is. It is recommended that for fitness training a person trains for 20 minutes at high intensity, and for health training a person trains for 30 minutes at a moderate intensity.

· Immediate Physiological Response to Training

-Heart rate

Immediately when a person begins to exercise their heart rate will increase. For an untrained person their heart rate will increase at a faster rate and will take longer for them to recover. An average person’s resting heart rate is approximately 80beats/min and their training zone is between 130 and 170 beats/min.

-Ventilation rate

Before exercise the ventilation rate will increase in anticipation of exercise, it will then increase again during exercise as there is an increase in oxygen consumption and carbon dioxide production. After exercise breathing will remain rapid then slowly return to resting levels at 12 breaths/minute as oxygen stores are replenished.

-Stroke volume

When exercise increases, the amount of blood that the heart discharges increases considerably, stroke volume increases rapidly compared to heart rate but levels off at the peak of moderate exercise, the more blood being pumped around the body, the more oxygen that is available to the body, resulting in a better performance.

-Cardiac output

Cardiac output is the amount of blood pumped by the heart per minute. It increase with exercise and is equal to heart rate times stroke volume (CO=HR x SV). The working muscles demand for additional oxygen causes blood flow to be redistributed around the body, resulting in the increased need of blood. 

-Lactate levels

At rest the blood has a pH level of 7.4. However, as exercise intensity increases, the pH level drops and acidification of muscles increases. The lactic threshold is the point at which lactate levels rise above resting levels and after a short period of time will force the athlete to reduce the intensity of their training. 
· Physiological Adaptations in Response to Aerobic Training

-Resting heart rate

Resting heart rate is the number of heart beats a minute when the body is at rest. Trained athletes have lower resting heart rates than an untrained athlete. This is due to the efficiency of the cardiovascular system and, particularly, a higher stroke volume.

-Stroke volume and cardiac output

Stroke volume is the amount of blood ejected by the left ventricle during a contraction. A substantial increase is stroke volume is a long-term effect of endurance training as more blood is able to enter the left ventricle in a trained heart during diastole. Ventricles are enlarged by an increase in blood volume. The enlarged ventricle causes contractions that are more powerful, resulting in less blood remaining in the ventricles following systole. 

Cardiac output is the amount of blood ejected from the heart in one minute. It increases in a trained athlete due to the increase in stroke volume.

-Oxygen uptake

Oxygen uptake is an athlete’s aerobic power which is their VO2 level. An athlete’s max VO2 level is their maximum oxygen uptake by their muscles. Oxygen uptake decreases by about 1% every year after the age of 25, but aerobic training greatly influences this. Some increases in VO2 max can be due to an increased blood volume due to endurance training.
-Lung capacity

Lung capacity is the amount of air the lungs can hold. Lung volumes and capacity change little with training. 

Vital capacity is the amount of air that can be expelled after a max inspiration. This increases slightly due to training.

Residual volume is the amount of air that cannot be moved out of the lungs and shows a slight decrease from training.

Tidal Volume is the amount of air breathed in and out during normal respiration and in unchanged at rest, thought increases when at maximal levels of exercises. This however is an immediate response rather than an adaptation.
-Haemoglobin level

Haemoglobin is the oxygen carrying agent in red blood cells. It increases due to training to compensate in an increase in oxygen carrying capacity. Training at high altitudes also aids in increasing haemoglobin levels.

General endurance programs increase haemoglobin levels from 800g-1000g/100mL blood. 
-Blood pressure

The diastolic blood pressure remains almost unaffected by exercise; however, the systolic pressure significantly rises. The overall effect on blood pressure through exercise involves a lowering of blood pressure.

HOW CAN PSYCHOLOGY AFFECT PERFORMANCE?

· Motivation

Motivation is an internal state, which activates, directs and sustains behaviour towards achieving a goal.

-Positive and negative

Positive

Positive motivation occurs when the athlete performs because they have received rewards for similar actions, and they realise that continuing to perform as required will result in additional rewards.

Negative

Negative motivation can occur when an athlete may be inspired to perform more from a fear of consequences of not performing than as a result of motivated behaviour.

-Intrinsic and extrinsic

Intrinsic

Intrinsic motivation is a self-propelling force that encourages athletes to achieve because they have an interest in a task and enjoy the movements. They are motivated by the need to be more competent – “task orientation”.

Extrinsic

Extrinsic motivation arises from behaviours that result in some kind of reward for the effort. It may be necessary to provide focus and lift athletes to the levels they are capable of performing at. Sustained motivation, however, relies more on internal factors.

-Social, material and internal reinforcement

Social Reinforcement

Social reinforcement emanates from coaches, other players and any person who influences the athlete. It arises from social contact and develops in an atmosphere of interaction, teamwork and co-operation. It can be positive or negative.

Material Reinforcement

Material reinforcement is conferred in the form of tangible items like trophies. It can be positive or negative and is important while players are in the developmental stages of learning games, but less important to serious athletes.

Internal Reinforcement

Internal reinforcement is not visible like social or material. It is also called “covert” or “disguised” reinforcement. It can result from any situation or emerge from observation.

· Anxiety

Anxiety is predominately a psychological process characterised by fear or apprehension in anticipation of confronting a situation perceived to be potentially threatening.

-Trait and state anxiety

Trait Anxiety

Trait anxiety refers to a general level of stress that is characteristic of each individual. It varies according to how individuals have conditioned themselves to respond to and manage stress. It is the athlete’s general disposition to perceive a situation as threatening or non-threatening. 

State Anxiety

State anxiety is more specific. It refers to the emotional response of an athlete to a particular situation. It refers to a heightened presence of distress to a particular situation.

A state might be controlled by managing the situation.

A trait is controlled by the athlete.

-Sources of stress

Stress is a non-specific response that the body makes to demands placed upon it. Different types of stress include:

· Hyper-stress – too much stress

· Hypo-stress – too little stress

· Eustress – “good” stress

· Distress – “bad” stress

Stress is very closely linked to state anxiety. [See table in book]

-Optimum arousal

Arousal is the level of anxiety before or during performance. It is the emotional, mental or physiological activation required to produce a response. In terms of sport performance, it refers to the degree of energy and release and the intensity of readiness in performers. 

The inverted U hypothesis illustrates the connection between arousal and performance. If, in A, performance may suffer due to lack of motivation, disinterest, concentration and the inability to cope with distractions. B shows a balance between level of motivation and ability to control muscular tension, and is optimum arousal. If an individual is working in C, their feelings would be characterised by anxiousness and apprehensiveness resulting in poor performance. [See book for diagram]

· Managing Anxiety

-Concentration/attention skills

-Mental rehearsal

Mental rehearsal has been shown to enhance not only competition performance, but also the acquisition and building of motor skills. A commonly used technique in many forms of physical activity, it involves the mental repetition of a movement to increase the mind’s familiarity with the desired motion. It relies upon the power of imagery.

-Visualisation

-Relaxation

-Goal-setting

HOW CAN NUTRITION AFFECT PERFORMANCE?

· Balanced Diet

-Is it adequate for performance needs?

Carbohydrates and fluids are the two most important considerations in a balanced diet. Fluid is the body’s medium for cooling heated muscles and ultimately preventing dehydration. It assists in temperature regulation by transporting heart to outside the body. It is also important because it prevents damage to organs, by diluting toxic waste, aiding oxygen transport to cells, helping transport waste from the body, and helping eliminate carbon dioxide.

The aim is to maximise glycogen and hydration levels. Glycogen levels can be lowered by 55% as a result of sustained aerobic activity lasting one hour and full depleted in a two hour session.

It is important to drink adequate fluid in the days preceding an event. This will increase the body’s weight, particularly if glycogen has been increased in the diet.

· Supplementation

Supplement intake is routine for many competitors because it is believed to improve athletic performance. However, a well-balanced diet can provide all necessary vitamins and minerals.

-Vitamins

Vitamins are required in only very small quantities in the body. They act as catalysts that help the body use energy nutrients. They assist functions as energy release, metabolic regulation and tissue building. 

The body is unable to manufacture vitamins and food is the main source. Some athletes are inclined to supplement even thought their normal diet contains all the necessary vitamins.

The intake of excessive amounts of vitamins is not only unnecessary but potentially dangerous. The body can store vitamins A and D which may lead to muscle and joint pain. Overdoses of vitamin A can cause nausea, loss of appetite, fatigue and skin dryness.

It is known that super-supplementation doesn’t improve performance and any need for supplementation is really a need to develop positive nutritional habits. 

Supplementation should not be a response to a desire for improved performance, but rather arise out of special needs such as illness.

-Minerals

Minerals belong to the group of micronutrients that are essential for the body to function properly, but don’t provide energy. Iron and calcium are the two minerals that are commonly deficient in athletes and inadequate supplies will affect performance.

Iron is found in haemoglobin in red blood cells. These cells collect and transport oxygen. Diminished haemoglobin levels affect performance because the muscles are deprived of oxygen.

“Sports Anaemia” is a condition commonly associated with activity and is most frequently experienced in the early stages of heavy training programs and is characterised by lack of energy and fatigue. If training is gradual, progressive and supported by a balanced diet, the condition tends to subside. People most at risk of iron deficiency are:

· Endurance athletes as a result of sweat loss

· Females as a result of menstrual blood loss

· Vegetarians as a result of a lack of red meat in their diet

· Adolescent males as a result of a growth spurt

Calcium deficiency is more specific to health. Calcium is vital for bone structure. The quality of bone tissue deteriorates gradually from the age of around the mid-twenties. Adequate calcium intake during childhood and adolescence has a positive effect on bone quality during later life. 

Athletes should look to dietary sources rather than supplements to gain adequate calcium. People most at risk of calcium deficiency are:

· Females as a result of an insufficient intake of dairy

· Females whose menstrual cycles have ceased, leading to a loss of calcium from bone tissue

-Carbohydrate loading

Carbohydrate loading involves furnishing the liver and muscles with extra glycogen before an event because carbohydrates are lost readily through activity. The process of exhausting muscles of glycogen makes them increasingly hungry for it. In the glycogen-depleted state, muscles can store more glycogen than normal.

Athletes involved in short-term, low-intensity activity do not need to carbohydrate load. For endurance athletes, muscle saturation of glycogen is best achieved through:

· A balanced diet, focusing on food rich in carbohydrates. Emphases should be on complex carbohydrates.

· Tapering of training in the week before competition

Carbohydrate loading has the benefit of delaying the point at which the muscles being repeatedly used run out of fuel. Different carbohydrates affect energy levels in various ways. We now know that digestion rates vary regardless of whether the food is labelled “simple” or “complex”. Digestion rates are now expressed as a glycemic index. This ranks carbohydrate-type food according to how they affect blood glucose levels. Food that digests rapidly has a high glycemic index. Low glycemic foods do not cause the large swings in blood sugar levels like high glycemic food. The athlete can consume particular food according to when the greatest benefit will be realised. High glycemic foods are most beneficial as part of recovery, while low glycemic foods provide most benefit in the pre-event phase.

· Hydration

-Principles of body temperature regulation

The body’s normal temperature is 37 deg. and it remains there because a balance exists between the heat entering and leaving the body; heat gain and heat loss.

Temperature Control

The hypothalamus is the body’s thermostat. It reacts when the body’s temperature goes above or below its “set point” of 37.

Heat Balance Mechanism

Body temperature is kept within a small range despite large fluctuation in atmospheric temperature. When the amount of heat produced is equal to the amount of heat lost, the body is in a state of heat balance.

Heat Production

The body produces heat mainly through metabolic processes and exercise. 

Metabolism: major organs work continuously in performing their functions; these tasks result in considerable heat production.

Exercise: skeletal muscle is able to produce heat rapidly, the more vigorous the activity, the more heat that is able to be produced. 

Heat Loss

Body heat is lost as a result of the following processes:

· Radiation – loss of heat in the form or infra-red rays. Radiation accounts for 60% of heat loss.

· Conduction – transfer of heat from a boy to an object through contact. Conduction accounts for 3% of heat loss.

· Convection – transfer of heat by a moving fluid (body heating surrounding air). Convection accounts for 12% of heat loss.

· Evaporation – sweating. It is only effective if the sweat evaporates. Evaporation accounts for 12% of heat loss.

Exercise and certain environmental conditions can change the impact of these mechanisms.

Balancing Heat Production with Heat Loss

Circulating blood distributes heat within the body. By varying the quantity of blood circulating just below the skin, the body can control the amount of heat retained or lost. The body has two mechanisms that operate to constrict or enhance the dissipation of heat: vasoconstriction and vasodilation. The type of vessel affected is usually a small artery.

Vasoconstriction results in less blood and thus less heat circulating under the skin. It operates whenever core temperature goes below the set point. Its functioning accelerates if body temperate decreases rapidly, as is the case with hypothermia.

Vasodilation increases blood flow from the body core to its surface. The body uses vasodilation to cool itself down as the core temperature rises. It is operating constantly if core temperature is above the set point but ceases to function in cases of severe hyperthermia.

These mechanisms aren’t exclusively related to extreme changes of body temperature. They operate reflexively during the day when our core temperature can vary by 1 deg. and in response to movement changes such as beginning vigorous exercise. They work together to direct blood flow to where it is needed.

· Guidelines for Fluid Replacement

57% of the total body weight of the average person is water. Exercise in the heat can make it difficult for the body to maintain its heat balance. Moisture loss through evaporation can range from 0.5L-4.2L/hour. The body loses its main cooling aid through perspiration, causing progressive rises in core temperature. The most important cooling mechanism during physical activity is the evaporation of sweat.

Environmental warmth and humidity may limit the body’s ability to dissipate heat. Humidity prevents evaporation. Exercise in times of high temperature and humidity is to be avoided because it places the athlete at greatest risk.

The role of water in temperature regulation is critical. Blood plasm is 90% water. A reduction in water lowers plasma levels and causes blood pressure to decrease. This results in less blood being available to the muscles. Reduced plasma volume also affects the body’s circulatory function because plasma is the medium for carrying red blood cells, nutrients, carbon dioxide, waste and hormones around the body. The production of water doesn’t keep pace with fluid loss. The loss rate can exceed the metabolic production rate by 10 times. Minimal fluid loss affects endurance performance.

The amount of sweat depends upon:

· Metabolic rate

· Body size

· Environmental temperature

Progressive water loss produces the following symptoms:

· 1% loss- thirst

· 5% loss- discomfort and decline in aerobic effort

· 10% loss-breakdown in coordination

· 20% loss- upper limit of dehydration before death

Sweating causes some loss of electrolytes, while continued profuse sweating leads to dehydration.

Dehydration is characterised by:

· Increase in pulse rate

· Increase in core body temperature

· Decrease in blood pressure

· Decrease in water in the cells

· Gradual decline in circulatory function.

Hydration and Heat Disorder Prevention

Hydration involves not only the supply of sufficient fluid, but also the development of mechanisms to keep fluid loss to a minimum during exercise. The following are the most important:

· Hydrate before, during and after activity

· Drink every 15-20 minutes while running

· Drink water of low-carbohydrate concentration sports drinks

· Train properly and acclimatise to race conditions

· Wear clothing that “breathes”

· Avoid activity in times of high temperature and high humidity

· Avoid two consecutive days of competition or training with high fluid loss

· Avoid excess fat and any salt, alcohol or coffee

· Do not run if suffering from a fever

· Learn to recognise the symptoms of dehydration.

HOW DOES SKILL ACQUISITION AFFECT PERFORMANCE?

· The Learning Process

-A cyclic process

A skill is about achieving a goal while:

· Maximising the achievement certainty

· Maximising the physical and mental energy costs of performance

· Minimising time

Learning a skill involves four main steps

Perceiving

Perceiving comes in the form of information called “cues”. Data arrives at the brain via the senses. Messages travel rapidly to the brain which transcribes the data into a visual blueprint. Hence the person develops the perception of what needs to be done. (input)

Deciding

The brain interprets and codes the details so they can be used in a meaningful way. It needs to work out how to convert the cues into an appropriate physical response. (process)

Acting

The neuromuscular system guides the person in making the desired movement. This is called the “output”. (output)

Feedback

The relationship between feedback and the necessary action is important.

· If the action is highly unsuccessful, then feedback should suggest that the learner substitute or replace the action

· If the action is unsuccessful, then feedback should suggest that the learner modify the action

· If the action is successful, then feedback should suggest the learner repeats the action

· Characteristics of the Learner

-Personality

Personality develops as a result of the individual’s infinite social interactions and learning experiences.

The manner in which personality blends with learning is often seen in an athlete’s behaviour. Certain aspects of personality tend to be more favourable with certain learning environments.

-Heredity

Individuals are endowed with certain characteristics inherited from their parents. These are unchangeable and will limit the dimensions of their potential. The following important hereditary characteristics will influence success of otherwise in specific athletic events:

· The relative percentage of fast-twitch to slow-twitch fibres – athletes with a high percentage of fast-twitch fibres will be more suited to sprint and explosive events

· Somatotype – the tendency towards ectomorphy, mesomorphy or endomorphy determines an individual’s suitability for many activities

· Gender – higher levels or testosterone in males give them the potential to make greater increases in strength and power than females

· Height – differences in height provide considerable physical and biomechanical advantages to some players

· Conceptual ability – the ability to visualise a movement and make it materialise is a significant factor

-Confidence

Self-confidence is critical not only to improvements in skill acquisition, but also to the performance of many tasks faced in everyday living. It develops from experiencing success in learning situations.

-Prior experience

If an individual earlier learnt a movement that is similar to one being taught, they can accelerate the learning process. It is commonly referred to as the transfer of learning.

-Ability

Ability is seen in the way in which an individual is able to learn, process and implement new skills. It incorporates a range of factors like sense, acuity, perception, reaction time and intelligence.

· The Learning Environment

-Physical environment

The physical environment is the surrounding conditions under which a skill is being performed. The physical environment can affect interest and level of motivation. It may impose restrictions, like making it dangerous to execute certain skills or limiting playing time.

-Nature of skill

Open and Closed Skills

Open skills occur in an environment that is unpredictable and frequently changing.

Closed skills occur in an environment that id stable and predictable.

Gross Motor and Fine Motor Skills

Gross motor skills are commonly found in team games and many competitive and recreational activities like bushwalking and skiing.  They involve large muscle groups

Fine motor skills are found in activities that require finesse and limited movement. The execution of these movements requires precision and exactness, controlled by the smaller muscle groups. 

Discrete, Serial and Continuous Skills

Skills can be classified as discrete, serial or continuous according to where they begin and end. Discrete skills have a distinct beginning and end that can be identified.

Serial skills involve a sequence of smaller movements that are assembled to form as skill.

Continuous skills have no distinct beginning or end.

Self-paced and Externally-paced Skills

Pacing refers to the performer’s control over the timing of skill execution. Self-paced skills are movements for which the performer determines the timing and speed of execution.

Externally-paced skills are movements for which an external source controls the timing.

-Practice method

Massed and Distributed Practice

Massed practice involves a continuous practice session, with the rest intervals being shorter than practice intervals. It works best when performers are:

· Highly motivated

· Fresh

· Unable to attend a number of sessions

Distributed practice involves a number of broken practice sessions with the intervals of rest being longer than the practice intervals. It works best when:

· Performer lacks interest

· The task is difficult

· Motivation is low

· Task causes fatigue

· Excessive work causes discomfort

Whole and Part Practice

Whole practise is applied when a skill is practised in its entirety.

Part practise is when a skill is broken down into smaller components and each is practised separately.
-Feedback

Feedback has three functions:

· To reinforce what is being performed successfully

· To provide a basis for correcting performance aspects that need improvement

· To motivate the performer for continued effort and improvement

Internal and External Feedback

Internal feedback is received through the body’s proprioceptive mechanisms. This is made possible by the neuromuscular system sending messages to the brain about how the movement is being performed.

External feedback is derived from outside sources during performance of a skill. While it may vary in nature, its origin will be from outside the body.

Concurrent and Delayed Feedback

Concurrent feedback is received during the performance of the skill by the proprioceptive mechanism relaying it throughout the body.

Delayed feedback is received after the skill has been executed.

Knowledge of Results and Knowledge of Performance

Knowledge of results is information about the outcome of a movement. It suggests how successfully the skill was performed. It is always external.

Knowledge of performance is information about the pattern of the movement during execution. It gives feedback on the quality of the execution of the skill and may be external or internal.

· Stages of Skill Acquisition

-Cognitive

The fundamental requirement here is that the player gains an understanding of the task required. Conceptualisation is essential for good movement reproduction. If difficulty is experienced the skill could be broken into smaller movements for practice.

-Associative

The learner needs to repeat the movement to enhance the synchronisation of their mind and muscles. Errors tend to be smaller and less frequent here than in the cognitive stage. Practice will improve the way the skill is performed and the learner will eventually experience some success.

-Autonomous

The autonomous stage is characterised by the ability to automatically execute the skill. Execution of the movement is now properly sequenced and performed instinctively. Most important feature of performers in the autonomous stage is that they are able to attend to other cues while giving little thought to how to perform the skill.

· Rates of Skill Acquisition

-Learning curves and plateaus

Learning curves and plateaus illustrate the relationship between practice and performance; they reveal how performance alters as a result of practice.

The Linear Curve

The linear curve demonstrates that performance improves as practice increases. This is due to:

· High motivation

· Positive coaching

· Stimulating environment

· Performer’s interest

· Simplicity of skill

The Negatively Accelerated Curve

This curve shows that practice was highly successful in the early stages, and then tapered off. It suggests that learning has slowed and performance levelled. This is possibly due to:

· Physical fatigue

· Loss of interest

· Loss of motivation

· Lack of physical condition

· Other demands on the learner

· Boredom

· Limited ability of coach to assist

· Use of substandard equipment

The Positively Accelerated Curve

This curve shows only small gains in the early sessions, but significant improvement in the later stages. This could reflect:

· Increasing task complexity

· Information overload

· Learner gradually developing interest and motivation

The S-Shaped Curve

This curve is a combination of positively and negatively accelerated curves. Periods of rapid learning are interspersed with periods of only gradual progress. Reasons for this include:

· Mix of simple and complex tasks

· Learner’s inability to focus for long periods

· Learner’s need for constant motivation

The Learning Plateau

The learning plateau involves observable levelling-off of the learning curve to a point where it is virtually horizontal. It indicates little learning is occurring. It can occur for a number of reasons, including:

· Lack of practice

· Declining interest

· Lack of motivation

· Injury

· Time given to other sports

· Poor grasp of skill fundamentals

-Implications of rate of learning

Some skills are easy to acquire, while others remain difficult. Some learners progress much faster than other. Solving small problems in the initial stages could result in rapid learning of the rest of the skill.

· Skilled Performers Vs. Unskilled Performers

-Kinaesthetic sense

Kinesthesis is an awareness of muscular effort during movement. Inexperienced performers make mistakes because their “muscle memory” isn’t full developed, but highly skilled performers are especially alert to movement area and are able to make corrections while executing the movement.

-Anticipation and timing

Skilled performers are better able to predict what may happen in specific situations. This allows them added time in which to respond. A skilful player can vary the pace of a movement to prevent an opponent from anticipating an action.

Timing applies to skill execution and largely depends on temporal patterning to do so. It can also apply to the performer’s ability to position them to enable skill execution in the best possible manner.

-Mental approach

Achievements of skilled players are attributable to both physical effort and a highly trained mental approach. Skilled performers can:

· Recognise and respond to only relevant cues

· Respond to multiple cues

· Develop motor imagery or mental rehearsal techniques

· Develop high levels or internal motivation

· Realise the importance of optimal arousal and use it

· Establish goals and feel a desire to achieve them

· Use the benefits of experience to advantage

· Anticipate what is going to happen

Skilled performers exhibit the ability to focus.

-Consistency

Skilled performers show much more consistency than unskilled performers. The skilled performer is able to perform the desired movement repeatedly.

· Objective Measurement of Skill

Measurement is the process of using numeric information to assess a particular physical ability.

Where measurement is not part of the process of gathering information, assessment of the performance tends to be subjective and less accurate. The use of instruments such as measurement tape and stopwatches makes data more credible by eliminating guesswork; it increases the degree of objectivity. A completely objective observation occurs when judges apply the same criteria to measure a performance and do not need to interpret information. Observations can be made more objective by using:

· Check lists

· Measurement systems

· Established criteria

· Rating scales

-Skill-related tests

Skill related tests are tests designed to measure how well an individual is able to execute a specific motor skill. To be recognised and accepted, tests need to:

· Have a set of procedures for people to follow

· Use techniques that incorporate objective measurement devices

· Have an established set of norms or averages

· Be a valid test

-Validity and reliability of tests
Establishing validity is about determining the strength of a relationship between a performance component and a test designed to assess that component. The ranges of techniques commonly used to enhance the validity of a test include:
· Judgements about the test items

· Using already validated but similar tests as an indicator

· Accuracy prediction

· Ensuring test items contain the component being validated

A test can be proved to be reliable if the same tester repeats the same test on the same subject under the same conditions and equipment as originally prescribed and gets similar results.

· Judging the Quality of Performance

Adjudicators attempt to increase the objectivity of assessment procedures by placing numeric values on a movement component so it can be compared to other movements. However, while highly objective procedures are used for judging most activities, a degree of subjectivity exists in seeing and appreciating the performance before transcribing it as a numerical value.

-Characteristics of skilled performance

In a skilled performance, the player demonstrates the ability to:

· Anticipate responses and react to them quickly

· Coordinate movements

· Time movements

· Focus on tactics and strategies

· Execute skills with ease

· Adapt and modify movements

· Perform consistently and at a high level

· Gain the desired outcome from demonstrated movements

· Exhibit aesthetically pleasing actions

· Reveal resourcefulness in having a range of options

· Make time to perform movements

-Outcomes of skilled performance

A skilled performance has many positive outcomes for the performer. The long-term outcomes may include: 

· Financial remuneration

· Increased self-confidence and self-esteem

· Increased motivation

· The desire to improve skills

· Improved ability to analyse and evaluate performances

· The ability to transfer proficiency

· The ability to make an informed critical evaluation of the performances of others

Negative outcomes may also result. These can include:

· Increased media profile

· High expectations to perform

· Feelings of pressure to use performance-enhancing drugs

-Personal Vs. prescribed judging criteria

Personal criteria are the preconceived ideas or expectations that an individual brings to judge a performance.

Prescribed criteria are established by a sports organisation or body, and form the basis of assessment for competitions in that sport or activity. For organised competitions, judges are usually supplied with prescribed criteria well before the event.

