TRAINING ZONES

As is mentioned in the principles of training section on page 22 it is important that you work at the correct intensity so that you can improve your fitness. A good method to monitor how hard you are working during your training is to monitor your heart rate and compare it to your training zones (see diagram below). In order to calculate your own training zone you must first calculate your maximum heart rate (MHR). To calculate your MHR you need to subtract your age from 220. Now calculate your own MHR.

220 - 

(Your age) =


 this is your MHR

THE TRAINING ZONES


95-100% of MHR 





Speed zone ___________

                     
85- 95% of MHR



        Anaerobic zone ______________


65-85% of MHR

Aerobic zone_________


From the diagram we can see that there are 4 main zones and each zone is a percentage of your maximum heart rate and has an upper and lower limit. Each zone is inter-linked to a specific energy system. The recovery and aerobic zones relate to the aerobic energy system. The anaerobic training zone is linked to the Lactic acid energy system and the speed zone is related to the ATP-CP energy system.

The recovery zone as the name suggests is the range of heart rate that if you work inside will help your body to recover quicker from the effects of exercise. 

When you reach 65% of your MHR you reach your aerobic threshold. This is the point where you enter your aerobic training zone. In order to improve your aerobic fitness you need to work with your heart rate inside the aerobic training zone (65-85% of MHR) continuously for a minimum of 20 minutes 3 times per week. If your heart rate drops below the 65% level then you are not working hard enough and your aerobic fitness will not improve. If your heart rate rises above the 85% level you are working to hard and are training anaerobically. Thus by monitoring our heart rate we can ensure that we are working at the correct intensity. 

When your start your training it is safer to keep your heart rate at the lower end of the zone but as your fitness levels increase you should move to the upper end of the zone. Training to improve aerobic fitness can either be done continuously such as a 40 minute run or in intervals where the work intervals are relatively long with rest intervals of the same or a shorter period of time than the work interval and ensuring that the work periods are at least 20 minutes.

When your heart rate reaches 85% of your MHR you reach your anaerobic threshold. This is the point where you enter your anaerobic training zone. In order to improve your anaerobic fitness you must work with your heart rate inside your anaerobic training zone (85-95% of MHR). Yet again you can ensure you are working at the correct intensity by monitoring your heart rate. Training to improve anaerobic fitness is done through short intervals of work up to about a minute with long periods of rest to allow the body to recover. This is an excellent way to improve speed endurance.

When your heart rate reaches 95% of MHR you enter the speed-training zone. Your body is working up to its maximum capacity so training intervals are very short up to 15 seconds with very long rest periods to allow the body to fully recover and the number of training intervals is small as it is quality not quantity that counts in speed training

Monitoring Heart Rate

Both the intensity of training and recovery rates can be monitored using the heart rate. Pulse rate monitors can be used to give the athlete continuous feedback.  The training schedule below shows how the aerobic training zone is incorporated into the athletes training

Now that you have gathered information on your performance and identified an aspect of fitness that requires development it is time to create an appropriate training programme.  However, there are many planning considerations for a training programme in order for it to be effective.

PRINCIPLES OF TRAINING

In order to improve your fitness you need to develop a fitness training programme. To ensure that a sensible, realistic and appropriate programme is developed there are a number of principles of training that should be considered.


SPECIFICITY

The training you undertake must be specific to your own individual needs. Every activity requires a specific mix of fitness components and the training you do should address the areas of specific weakness whilst maintaining the other aspects of fitness. The 3 main factors to be considered are:

· The individual training must be specific to the individual. It is important that you assessed your initial levels of fitness to work out your strengths and weaknesses, this will also allow you to set your initial training workloads.

· The activity the training must reflect the fitness demands of the activity.

· The energy systems identify the energy systems used in the activity and their overall contribution and ensure your training reflects this

OVERLOAD

The purpose of training is to improve your level of fitness. This can only happen if you make your bodywork harder than it is used to this is called overloading. By making your bodywork harder it gradually adapts to the higher workloads and you become fitter. When you overload your body you need to consider:

· Frequency how often you need to train per week

· Intensity how hard you work (the workloads that you will use)

· Duration how long each individual training session will last

PROGRESSION

After a few weeks your body will have adapted to the overloading and your fitness levels will have increased in order to continue improving you need to continue to increase the workloads this is called progression. Progression can be achieved by:

· increasing the frequency of training e.g. from 3 up to 4 times a week

· increasing the intensity e.g. performing a weights exercise with 70kg instead of 65kg

· increasing the duration e.g. swimming for 50 min as opposed to 40 min

It is important that you don’t try to progress by too much too quickly or you may injure yourself or over train.

REST

It is important that you have rest days in your training programme to allow your body to recover, muscle fibres to rebuild and avoid to injury from over training. Therefore a heavy intense session should be followed by a rest day or a light recovery session.

MAINTENANCE & REVERSIBILITY

Fitness cannot be stored you have to keep training to maintain your fitness. If you stop training your fitness levels will start to drop and in a relatively short period of time the adaptations that have taken place will be lost i.e. your fitness levels will be reversed.

VARIETY

Using a variety of training methods relieves tedium and avoids boredom in training.
A good way to remember the principles is SPORT FIT.

Specificity

Progression

Overload

Reversibility
Tedium (variety)

Frequency

Intensity

Time (duration).

Warm up and Cool downs

Finally it is important to consider the principles of warm ups and cool downs as part of training programme design.

In order for you to train hard and avoid injury you must be fully prepared.  One way of doing this is to ensure that you are properly warmed up prior to performing.

A warm up is a planned series of exercises which are usually :

· Jogging or some form of aerobic activity

· Stretching and mobility exercises

As we progress through a warm up there are various changes that occur in our body to help prepare it for the training ahead.  Each stage of the warm up is carried out for a specific purpose.

Stage 1 (Jogging): To raise the body temperature and increase the heart rate and therefore the blood supply to the

          muscles.

Stage 2 (Stretching/mobility): To stretch the muscles and loosen the joints to prepare the muscles to work over the 





   full range and to avoid injury.

By following a proper warm up we will reduce the chance of injury taking place during training.  We will be more physically prepared because we will have a greater range of movement and our heart rate is up and we will also be mentally prepared to train hard.

Cool downs are important at the end of training. It is important that you do a small amount of light aerobic work to flush the body with oxygenated blood. This ensures that lactic acid is removed from your muscles. This coupled with some light stretching will help to limit muscle soreness and speed up recovery from the training.

METHODS OF TRAINING

In order to improve your level of fitness in any activity you have to train. This can be done through the activity or outside the activity. There are numerous training methods that have been developed some of which are outlined below and we will be carrying these out in the football and swimming practical sessions. The method of training selected will depend on which aspects of fitness you are trying to improve.

CONTINUOUS TRAINING

This form of training to improve your aerobic energy system, it will improve your performance in activities where you are continually moving over a long period of time. For example, cross-country running, long distance swimming etc. The training involves running, cycling or swimming etc. continuously at a steady pace over a relatively long period of time. In order for this training to be effective you have to work for a minimum of 20 minutes inside your aerobic training zone at least 3 times per week. 
FARTLEK TRAINING

You can use this form of training to improve aerobic and anaerobic energy systems. This form of will improve your performance in an activity where you are continually moving but having to change pace for example, football, hockey, netball etc. This training is sometimes called speed play as there are changes in pace/intensity from jogging to sprinting to walking and changes in terrain (e.g. flat to incline to decline etc). This type of training has the advantage that it is less boring than continuous training and it can be designed to replicate the type of running required in particular activities.
INTERVAL TRAINING

You can use this form of training to improve both aerobic and anaerobic energy systems. Therefore it can be used to make improvements in most activities. The training is divided into periods or intervals of work and rest. In order to improve the aerobic energy system (cve) the work to rest ratio is 1:1 or less. The work periods are relatively long with the performer working between 65% and 85% of their maximal effort e.g. run for 2 mins rest for 1min x10. The advantage of this training is that it allows partial recovery allowing the performer to maintain a higher level of work for longer as work-rate tends to drop gradually throughout a continuous training session. To improve the anaerobic energy systems (speed, strength, speed endurance or power) the work to rest ratio is 1: 4 or greater. The work periods are relatively short with the performer working between 85% and 100% of their maximal effort e.g. swimming front crawl, sprint a length in 20 seconds or under, rest for 100 seconds x 6. The long rest periods allow almost full recovery; this allows the intensity of the training to remain high, which is vital for improving the anaerobic systems   

CONDITIONING TRAINING

You train through participation in the activity and it can be used to improve the aerobic & anaerobic energy systems. The training can be done through the whole game, conditioned games or drills. The main advantages are that skills and fitness are developed together. The performer is developing activity specific fitness. The training is varied which avoids the effects of boredom and the performer tends to work harder for longer as they focus on the activity rather than how fatigued they are feeling.

ISOTONIC TRAINING

This is when you use isotonic contractions (i.e. the muscles contract and extend) to improve your muscle strength or endurance. Press-ups, sit-ups, chins and weight lifting are all isotonic exercises. Isotonic strength training involves using heavy workloads 65% -85% of max with few reps and sets this makes your muscles grow bigger and makes your contractions stronger. This form of training would improve your performance in activities like shot putt. Isotonic endurance training involves using light workloads 40%-60% of max with many reps and sets. This does not make your muscles bigger but makes more capillaries grow around the muscle. So more oxygen reaches the muscles and they can work for longer. This form of training would improve your performance in activities like rowing.
ISOMETRIC TRAINING

Isometric contractions (i.e. the muscles contract and hold one position) produce static strength. This is the strength you need to push or pull a very heavy object or hold up a very heavy load. The bent arm hang, the wall sit are isometric exercises. This form of training would improve your performance in rugby scrum aging or gymnastics.

PLYOMETRIC TRAINING

Plyometric training improves the anaerobic energy systems. You train explosively at maximal intensity using hopping, jumping, skipping, and throwing activities. This type of training improves speed and power it is very demanding and produces high levels of lactic acid. This type of training would improve your performance in activities such as sprinting, long jump or javelin. A training session tends to be dictated by the number of foot contacts about 100 – 200 per session depending on the performers fitness level

CIRCUIT TRAINING

Circuit training can be constructed to improve the aerobic or anaerobic energy systems. The training consists of a set number of stations, which the performer goes round in a specific order. At each station there is a different exercise to complete. The performer either has to complete a specific number of repetitions or work for a set time at each station before moving on.

MOBILITY TRAINING

Mobility training is used to improve flexibility and can be active where the performer holds a specific stretch for 30- 60 seconds. Mobility training can also be passive where a muscle group is stretched by a partner. This can be taken a stage further through PNF (proprioceptive neuromuscular facilitation) where the performer contracts the muscle at the end of the stretch and then relaxes this then allows their partner to stretch the muscle further.  
PRACTICAL EXAMPLES OF TRAINING METHODS

CONTINUOUS TRAINING IN FOOTBALL

The training involves running at a steady pace for 25 minutes round the football pitch. To ensure that you are working at the correct level you must stay inside your aerobic training zone. In order to do this you can self check your pulse or wear a Polar watch heart rate monitor. The advantages of this training are that it is very simple to carry out and can be done anywhere and does not have to involve any equipment or much preparation just a stopwatch and good footwear and clothing to run in. The main disadvantages are that it does not really reflect the type of running in a game of football and it can be boring.
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FARTLEK TRAINING IN FOOTBALL

This training is also continuous but it involves changes of pace direction and can involve changes on running surface from flat to inclined to declined. This is a 25 minute session and involves walking, jogging, ½ pace running and sprinting. You begin by jogging the length of the pitch, then sprinting diagonally to the opposite corner, then walking the length of the pitch and finally ½ pace running diagonally to the starting corner. This continues until the 25 minute time limit is reached. The advantages of this method are similar to continuous running though it does take a little more organisation. It also has the added benefit of being less boring and it can be tailored to replicate more game like runs.

              Start   jog






          sprint
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                          walk




                                                  ½ pace run


CONDITIONING TRAINING 

All swimming training that is pool based could also be described as conditioning as you are actually training whilst participating within the activity. This same method can be applied in other sports here are some football examples. These can either take the form of drills that use a particular skill or through games, which may be full size or have smaller numbers and may have rule changes or conditions placed upon them depending on the fitness objectives.

Drill example






START
pass & follow

       join back of queue











       


Introducing more balls or getting the passer to sprint to the second, third or fourth corner can vary the practice.

Conditioned game example

This game is played on a ½ pitch with 5v5 though this can be varied accordingly. Frequency 2 times per week Intensity 70-80% of MHR Duration 20 minutes
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Each team defends a row of cones (five or more). The cones are positioned at least one metre apart in a straight line, in each team’s own half of the field. Each team tries to knock over the cones of the opposing team with the ball. When a team succeeds, they place the cone back on the opponents line and, in addition, fetch one of their own cones and place it on the same line. This task must be done by the player who knocks down the original cone, the other players continue the game. Play is allowed both in front of and behind the line of cones. The game is won by the team which has the fewest cones left after a set time. A. When a player knocks down an opponent’s cone it should be brought back to the own line of cones. The winning team is then the team, which has the most cones at the end of the game. 

The intensity can be varied by changing the distance between the cones or the cones can stand in small groups, a cone can only be knocked down by a first time shot. If a player who is transporting a cone between the two lines is hit by the ball the cone must be returned. The cones do not have to be placed on a line. They just have to be positioned somewhere in a team’s own half of the field. The game can be played with two balls. Or a cone can only be knocked down when all the players from the attacking team are in the oppositions half of the field.

The advantages of this type of training are that fitness and skills can be developed simultaneously. It reflects the movements of the game. It is more enjoyable and less boring so motivation stays high. 

WEIGHT TRAINING

Weights can be used to improve strength and power or muscular endurance depending on the workloads used. Heavy workloads lifted slowly with a low amount of repetitions and few sets are used to develop strength, medium workloads lifted quickly will develop power whereas lighter workloads with a high amount of repetitions and sets will develop muscular endurance. There are a huge number of different exercises that target all the different muscle groups so to construct a weight training programme you must begin with identifying which muscle groups are important in your activity. Then find appropriate exercises to develop these muscle groups. Below is an example of a strength training programme to develop upper body strength.

Train on a Sunday, Tuesday and Thursday using the programme below and rest on a Monday, Wednesday, Friday and Saturday.

LONG TERM GOAL: To achieve a 20 – 30% improvement of my strength to improve my handstand

WARM UP: Jogging For 5 min Followed by stretching with a specific focus on upper body.

TRAINING PROGRAMME WEEKS 1-5

INITIAL SHORT TERM GOAL: To increase the maximal weight test results by 10%

	EXERCISE


	AREA OF THE

BODY
	WORKLOAD

75% OF MAX
	REPETITIONS

AND SETS

	BENCH PRESS
	CHEST, TRICEPS, BICEPS
	30Kg
	8 X 3

	SIT UPS
	ABDOMINALS
	BODY WEIGHT
	20 X 1

	SHOULDER PRESS
	DELTOIDS, TRAPEZIUS
	15Kg
	8 X 3

	BICEPS CURL
	BICEPS
	11Kg
	8 X 3

	SIT UPS
	ABDOMINALS
	BODY WEIGHT
	20 X 1

	TRICEPS PRESS
	TRICEPS
	7Kg
	8 X 3


The advantages of this type of training are that you can target specific muscle groups, improvements are easily identifiable as workloads increase. However it requires access to a gym with free weights or machines.

THE WEIGHT TRAINING EXERCISES
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CIRCUIT TRAINING

Circuit training can be carried out within or outside the activity and can be designed to improve a wide variety of physical and skill related aspects of fitness.

An example of a simple circuit outside the activity is shown below. The performer works for 60 seconds at each station and then has thirty seconds rest and the circuit is performed 6 times

Players working in small groups move around the playing area completing different tasks at each station for a set period of time. Groups complete the circuit twice and keep record of their score at each individual station.

This provides good feedback when applying the principle of overload to the circuit. Performance targets can be set based on the previous sessions s score.

Initial workload: 40 seconds per station / 80 seconds rest (work to rest ratio 1:2) Frequency: 1 — 3 sessions per week Intensity: 85% maximum heart rate Duration: 20 minutes +

Advantages of using circuit training: By considering various training principles a circuit can be designed to develop general or specific fitness levels. General fitness work might be appropriate during early pre-season and become progressively more specific towards the start of the season. A circuit may be short (6 stations) or long (12 stations) The total duration of each session can be adapted to suit the time available to the players. The workload can be increased progressively and individually. Each player can work at the intensity appropriate for him or her and for his or her positional responsibilities. Example: A midfielder would be expected to perform a higher number of repetitions during high intensity aerobic work than either a central defender or a goalkeeper. By alternating muscle groups or energy systems between stations a player can train for longer. As there are a set number of stations arranged prior to training organisation is easy with only simple equipment required.

PLYOMETRIC TRAINING EXAMPLE
	JUMPS IN PLACE
	SETS / REPS
	FOOT CONTACTS

	5-5-5 Squat jumps
	4x15
	60

	Tuck jumps
	4x6
	24

	
	
	

	STANDING JUMPS
	SETS/REPS
	FOOT CONTACTS

	Box / Bench Jumps (up)
	4x6
	24

	
	
	

	MULTIPLE JUMPS
	SETS / REPS
	FOOT CONTACTS

	Hexagon drill (barriers)
	4x12
	48

	Hurdle jumps
	4x5
	20

	Lateral barrier Hops with

Push off single leg
	4x12
	48

	
	TOTAL
	224


N.B. Good trainers with heel protection necessary. Expect soreness after first 2/3 sessions
HOME WORK 3

Answer the following question on lined paper:

Choose 3 methods of training that are appropriate for developing your weakness; explain what they are and justify why you picked them?       6

PHASES OF TRAINING

In any activity, the stage at which you are in the season will have an impact on your training programme.  In general there are 3 Phases of Training:-

1. PREPARATION PHASE (Pre-Season) In this phase, athletes have just started back training for their activity after there off-season.  Therefore their fitness levels will have started to regress through the principle of reversibility.  As a result this Phase of Training requires a lot of general fitness work to build all aspects of fitness back to ‘Peak Fitness’, ready for the start of the season.  However, the closer the athlete gets to the start of the season the more ‘Conditioned’ their training will become so that skill level is also at it’s peak.  Furthermore, a period of ‘Tapering Down’ is required a few weeks before the start of the season.  Tapering training is when the intensity is reduced so that fatigue and injury is avoided before the start of the season or a specific event within the season.

2. COMPETITION PHASE (In-Season) This is the stage of an athletes season where they compete against other teams or individuals in various league and cup competitions.  Training is primarily Conditioned so that skill level is kept at its peak, and fitness levels are maintained so training for fitness is less intense than in Pre-Season so that fatigue and injury are less likely (unless of course there is a specific aspect that is needing improvement).  In addition, there may be specific games or events within an athletes season that have extra weighting such as a cup final.  Therefore training would intensify in order to peak for this event followed by a period of tapering.

3. TRANSITION PHASE (Off-Season) Also known as a period of active rest, the transition phase is when an athletes competitive season is over and performers get the chance to rest from training and even go on holiday.  However, top athletes will rarely stop training all together.  Most will attempt to maintain some level of fitness through participation in other activities or sessions in the gym.  But as a result of training less, fitness levels will start to decline.

The following graphs are examples of 1 full training year for a rugby player and professional 100m athlete:

ADAPTATIONS TO TRAINING

As we stated earlier the purpose of training is to improve aspects of fitness and the efficiency and capacity of the energy systems to improve our overall performance. As we carry out regular training our body responds to the overloading and adaptations occur.

Through regular aerobic training our heart (cardiac) muscle becomes thicker making it more efficient as it can pump out more blood per beat (stroke volume) This results in a lower resting heart rate and during exercise the heart does not have to work as hard to supply blood to the working muscles.

 The lungs become more efficient at extracting oxygen from the air and our lung capacity increases.

The oxygen transport system becomes more efficient. The substance in our blood, which transports oxygen (haemoglobin) increases. More capillaries develop within trained muscles allowing more oxygen to reach the muscles. The muscle itself becomes more efficient at producing energy aerobically and there are increased stores of muscle glycogen. All of these adaptations enable exercise to be performed for a longer period of time.

Through regular anaerobic training our muscles increase in size and become stronger. Our muscle stores of ATP and PC increase, our body’s tolerance to lactic acid increases and the onset of lactic acid production is delayed. This means we can work more explosively at a higher level of intensity and delay the onset of fatigue and its performance limiting effects

HIGHER PHYSICAL EDUCATION

PREPARATION OF THE BODY

FOOTBALL
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TOPICS (a) & (b)

ASPECTS OF FITNESS & GATHERING DATA

TASK:

Taking all the planning considerations for a training programme into account, you now have to devise your own 6 week training programme for your identified weakness.  The programme should be laid out on a week by week basis in a table format that includes the basics of your programme with a more detailed description of each session below the table.  

SPEED








ANAEROBIC


TRAINING ZONE











AEROBIC TRAINING


ZONE





RECOVERY ZONE





Pass the ball to the next corner and sprint after your pass and join the back of the queue. Continue round square for a set time or a number of laps 








