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ASPECTS OF FITNESS & GATHERING DATA
AREAS AND ASPECTS OF FITNESS

Fitness is the ability to meet the demands of the activity and the environment in which you are participating. To say that someone is fit is too general for our purposes. When we look at fitness for effective performance in activities we see it is much more specific and covers a wide range of different aspects. In order to perform effectively in any activity there are 3 areas of fitness






PHYSICAL  



   SKILL RELATED

                                                             MENTAL

If any one fitness side is lacking then your performance will not be fully effective

Each of the 3 areas of fitness physical, skill related and mental can be further sub-divided into specific aspects of fitness.

PHYSICAL ASPECTS OF FITNESS

Stamina: This is the body’s ability to keep working for long periods of time it can also be referred to as endurance. Specifically it is made up from cardio-respiratory and muscular endurance.
Cardio-respiratory endurance: This is the ability of your heart lungs and the blood vessels to supply oxygen and nutrients to the working muscles over long periods of exercise. It is also sometimes called cardio-vascular endurance and is sometimes referred to as aerobic endurance. 

Muscular endurance: This is the ability of a muscle or group of muscles to maintain repeated contractions over long periods of exercise. It is also sometimes called Local muscular endurance.

Strength This is the maximal force that a muscle can exert as it contracts. Strength can be further divided into static or isometric (the muscles contract and hold one position), dynamic or isometric (the muscles move contracting and extending) and explosive strength or power (the muscle contraction happens at high speed)
Flexibility: This is the range of movement of a specific joint or muscle group. It is also sometimes called suppleness or mobility.

Speed: This is the rate of movement of the whole body or a single part of the body, the time it takes to move over a given distance.
Speed endurance: This is the ability to continually make repeated fast runs over a long period of time and is some times referred to as anaerobic endurance 

Power: This is the combination of strength and speed and is sometimes called explosive strength.

SKILL-RELATED ASPECTS OF FITNESS
Agility: This is the ability to quickly change direction or body position.

Balance: This is the ability to maintain a controlled and stable body position with the centre of gravity over the base of support. Balance can be static such as holding a handstand or dynamic on the move such as in skiing.

Coordination: This is the ability to move your body parts in a controlled and synchronised manner in response to what your senses tell you.

Reaction-time: This is the time it takes you to react to a stimulus. For example the time it takes you to begin running in response to hearing a starting pistol in a sprint.

Timing: This is the ability to judge when to and apply an action at the right moment. For example timing a slide tackle at the right moment in a game of football.

Movement anticipation: This is the ability to read a situation and effectively select the correct response.

MENTAL ASPECTS OF FITNESS

Motivation: This is your will your desire, your drive to succeed and achieve your goals

Level of Arousal: This is the level of your excitement, anticipation, stress, aggression, apprehension and nervousness. It refers to the state of mental preparedness for participation in the activity.

Concentration: This refers to your ability to remain focused on a task.

Stress: This is the level of anxiety felt as a result of physical mental and emotional pressures.

Relaxation: This is the ability to control our stress and lower our levels of anxiety when we feel pressure.

Every activity in which you participate requires a combination of the various aspects of the 3 areas of fitness for a successful performance. Though different activities require different combinations and place different degrees of importance on the separate aspects of fitness

ASPECTS OF FITNESS TASK

Complete the table below by listing the following aspects of fitness under the appropriate aspect of fitness

( coordination


( anxiety control
( timing

( agility

( speed



( flexibility

( concentration

( balance

( cardio respiratory endurance

( reaction time

( power


( level of arousal

( motivation



( muscular endurance
( managing emotions
( speed endurance

( relaxation



( mental rehearsal
(concentration

( strength

( movement anticipation
	                                 ASPECTS OF  FITNESS



	PHYSICAL
	SKILL-RELATED
	MENTAL

	
	
	


Now read p40-45 of the Thorburn H/Int2 workbook and make additional notes

ICT TASK – 

In pairs your task is to design and present a PowerPoint presentation on the Areas and Aspects of Fitness.
So far we have looked at all the various aspects of fitness in isolation however you must be able to apply these to your performance in specific activities. For the purposes of the course we will look at the concepts and fitness performance requirements in football and swimming to enable us to answer the internal and external analysis of performance assessments. However there is nothing to stop you applying these concepts within an activity of your choice that you participate in and feel that you could write about in a more informed manner.

PERFORMANCE FITNESS REQUIREMENTS FOR FOOTBALL             
Football is a fast fluctuating game that involves bouts of fast high intensity sprinting interspersed with periods of lower intensity jogging and walking. This is continual throughout the 90 minute period of the game therefore this implies that all types of endurance are going to be vital to maintain your performance throughout the game. 

PHYSICAL ASPECTS OF FITNESS

Cardio respiratory endurance (CRE) is required to last the full 90 minutes of the game. During the game you will do a lot of work both on and off the ball. You will make repeated runs to support attacks, get into space to receive the ball, make runs with the ball, chase back to defend etc. The energy required to do this is supplied aerobically (this will be explained in detail on p24), which requires your heart, lungs and blood system to supply O2 to the working muscles throughout the game. Therefore a high level of CRE delays the onset of fatigue. This means that your work rate stays high you can fulfil your role in the team and you will be able to maintain a high skill level (as fatigue can also effect your control, touch and concentration)

Speed and speed endurance. Speed is required when trying to beat an opponent to a 50/50 ball, to lose defender, to get in to space, to support an attack, to dribble round an opponent or to chase back and close down an attack. If you lack speed then you will be unable to maintain possession of the ball or win it back or take on your opposite player effectively. This happens continually throughout the game as you repeatedly sprint over varied distances. Therefore speed endurance is more important because if it is poor you will be unable to maintain sprinting throughout the duration of the game. The energy required to do this is supplied anaerobically (this will be explained in detail on p24) as the aerobic system is to slow to meet the energy demands. These results in lactic acid build up and it is this, which leads to muscle fatigue. Therefore with improved speed endurance (anaerobic endurance) the body can delay the production of lactic acid and tolerate higher concentrations of it thus delaying fatigue.    

Muscular endurance as stated earlier there is a lot of running in football this requires repeated contractions of our thighs (quadriceps), hamstrings, gluteals (buttocks) and calves. Therefore muscular endurance is vital to delay the onset of fatigue, which prevents our muscles from working to full capacity thus affecting our ability to run and execute skills effectively. Having effective muscular endurance also delays the production of lactic acid 

Strength is required in football to be able to make strong effective challenges for the ball and win tackles to prevent yourself being eased of the ball, it is important to be able to hold off defenders when trying to hold the ball up in attack or to stand up to and maintain possession from the strong challenges of the opposition as you take them on and try to beat them. Without a good level of both upper body and leg strength you will lose possession of the ball and will be less likely to win it back in tackle situations.

Power or explosive strength. Leg power is required to jump high in the air to compete for defensive and attacking headers if you lack power you will be out jumped and unable to clear the ball from the danger area nor will you be able to convert crosses and corners into scoring opportunities. Leg power is also required when shooting in open play or at a set piece to produce a powerful shot that may beat the keeper or force a weak save that another player could capitalise on.  Arm power is also important for long distance throw ins or for a goal keeper when throwing the ball out.

Flexibility this allows player to reach and stretch to make tackles or shots at goal such as overhead kicks or stretching for a volley. It allows a wider range of movement and will help to prevent injury. 
SKILL-RELATED ASPECTS OF FITNESS

Agility is required to enable players to quickly change direction, for example, when making runs into the penalty box, turning to close down an attack, quickly adjusting to closely mark a player who is trying to loose you or adjusting their upper body to reach a corner kick and head the ball towards the goal. Attackers need to use agility to lose defenders and create space, leading to better scoring opportunities.

Balance. In football dynamic balance is very important. Players need this because they are moving and adjusting body position constantly when looking for scoring opportunities in the penalty box or trying to mark an opponent closely. Good balance will help players to keep their shots on target, and to reach and play difficult volley strikes with accuracy it will also help to maintain possession when a defender tries to push you of the ball.

Co-ordination. Players require this to control the ball and dribble in tight situations the need to coordinate the movement of many different body movements and touch skills. Hand - eye co-ordination is another example. If a goalkeeper had poor hand -eye co-ordination it would cause a number of problems. For example, the goalkeeper would not be able to co​ordinate the run out from goal, time the jump up to reach the crossed ball, and make a secure 2 handed catch. A keeper with poor co-ordination would probably fumble or completely miss the ball and as a result the opposition would have more chances to score goals.

Reaction time it is important to have a fast reaction speed to move out to close down attacks, to block shots off the line when covering the near post at a corner kick, to pounce on fumbled saves etc. Having a slow reaction time means that you will give the initiative to your opponent and it may be the difference between getting to a ball and winning it or not.

Timing Players have to time passes so they reach team mates, time runs into the box to meet crosses or beat the offside trap and time tackles so as not to commit fouls 



MENTAL ASPECTS OF FITNESS

Level of arousal it is important to be in the right frame of mind when playing. If you are not “up for the game” then you will not perform to the best of your ability and lack enthusiasm. However, if you are too psyched up or anxious you will also not perform to your best for example you may be overly aggressive and make rash challenges.

Control of emotions it is important to be aggressive so that you don’t back out off tackles but it is important to control your emotions so that you don’t get too wound up put in dangerous tackles or retaliate too strong challenges or argue  with the refs decisions and get booked for dissent. It is also important to remain positive and not be too hard on yourself if you make a mistake, as this can get you down and lead to a drop in performance

Motivation it is important that you are motivated to do your best if not you will lack the desire to try hard and will give up too easily when the going starts to get tough.

Concentration this is important so that you remain focussed on your role and carry out your specific duties. For example you may have to man mark a specific player but if you fail to stay focussed on this task they could get free from you and open up the defence leading to a shot or even a goal. 

It is also important to remember that there are a number of different playing positions in a football team and whilst they all require similar basic fitness requirements they are needed in different degrees. This is due to the differing physical, skill related and mental demands of the specific role they have to perform in the game. See next page
ROLE SPECIFIC FITNESS

Goalkeepers require flexibility to reach balls placed high into the corners; strength to catch and hold onto or block powerful shots or hold off challenges from the opposition; speed to move quickly off the line to narrow angles or meet a cross; agility to quickly change direction to react to deflections for example; reaction time to quickly initiate a dive, jump or move off the line etc in reaction to the ball or opposition; coordination to run out and jump to collect a cross; balance to get body weight behind ball and not get caught flat footed; concentration to remain focused on game especially after a period of having little to do and determination to prevent a goal being scored.     

Defenders require CRE to cope with the demands of the game for the duration of 90 mins; speed endurance to continually make repeated sprints over varied distances for the duration of the game; strength to put in and win strong challenges and to hold players off when in possession; power to jump high in the air to make clearing headers or hit long passes up to the attack; timing to time tackles to win the ball and not give away a foul or penalty; reaction time to get of the mark quickly to close down and limit attacks; aggression/determination (but controlled) to win tackles and not to let your opponent beat you but without putting in rash and illegal challenges and concentration to remain focussed on your marking task and not let your opponent get away

Midfielders require CRE to cope with the demands of the game for the duration of 90 mins; speed endurance to continually make repeated sprints over varied distances for the duration of the game; strength to put in and win strong challenges and to hold players off when in possession; power to jump high in the air to make clearing or attacking headers, to hit long passes up to the attack or to take powerful shots at goal; timing to time tackles to win the ball and not give away a foul and timing runs to support attacks or create scoring chances; reaction time to get of the mark quickly to close down and limit attacks or pounce on goal keepers mistakes; aggression/determination (but controlled) to win tackles and not to let your opponent beat you but without putting in rash and illegal challenges and concentration to remain focussed on your marking task and not let your opponent get away or not to stray offside when attacking

Strikers require CRE to cope with the demands of the game for the duration of 90 mins; speed endurance to continually make repeated sprints over varied distances for the duration of the game to lose defenders and create scoring chances; strength to put in and win strong challenges and to hold players off when in possession to hold up the ball; power to jump high in the air to make headers at goal or to take powerful shots at goal; agility to create gaps and move into scoring positions, to turn and lose defenders and keep tight ball control timing runs to support attacks or into the box to create scoring chances or beat the offside trap; reaction time to get of the mark quickly to pounce on goal keepers mistakes; aggression/determination (but controlled) to take on and beat you opponent without over-reacting to strong challenges and concentration not to stray offside when attacking

FITNESS ASSESSMENT AND GATHERING DATA

Why do we need to assess our fitness levels? It is important to gather information on your level of fitness for the activity that you participate in order to identify your strengths and weaknesses this will allow you to develop your performance. Fitness assessment in relation to performance development has the following key purposes:

· Provides objective, accurate and reliable information about the performer in relation to the specific performance demands of the activity

· Identifies areas of individual strengths and weaknesses 

· Provides a clear focus for planning a programme to improve performance related fitness

· Provides a baseline or start point

· Allows a process of monitoring and recording fitness development through comparison of the results of subsequent tests

The process of fitness assessment allows the individual to progress by maximising strengths and addressing and therefore minimising weaknesses.

There are 2 main ways of assessing fitness the first is assessing fitness directly within the activity and the second is out with the activity through standardised fitness tests. Whichever methods are used there are a few general principles, which should guide the process. The following should be considered before you begin to collect and record data about your fitness. 

· What information is needed?

· What methods will be used to collect data?

· What will the data actually measure?

· How will the data be recorded?

· How will the data be used?

In order for the data collected to be useful it must be 

· Accurate; a true reflection of the performers ability

· Relevant; to the performer and the activity

· Valid; it actually measures what it sets out to

· Reliable; the assessment can be repeated consistently (test-retest method)

· Objective; it is non biased

· Contributes to informed decision making, and leads to action capable of improving performance

· Enables comparison, by measuring initial baseline data with subsequent assessment

There are 2 types of data that can be collected quantitative which is data that can be specifically measured e.g. objective data like the number of press ups in 30 seconds and qualitative which is data gathered form personal judgements, opinions and reflections e.g. subjective data like a coaches opinion of your performance.

FITNESS TESTING AND DATA GATHERING METHODS

GATHERING DATA WITHIN THE ACTIVITY

This involves the fitness level of a performer being assessed while they participate within the activity. Thus the methods that are used have to be carried out as the activity takes place without influencing or intruding on the actual activity. If the method did it would effect the validity of the data and may change the outcome of the activity.  It would be ridiculous to stop a game of hockey and carry out a speed test, as this would interfere with the game and we would not be gathering the data within the context of the activity. Gathering data within the activity provides a lot of general information, which then leads to the identification of specific fitness weaknesses, which can then be assessed in greater depth out with the activity through standardised fitness tests
METHODS OF GATHERING DATA AND WHY THEY ARE APPROPRIATE

Thoughts and feelings The simplest method of gathering data within the activity is through the performers thoughts, feelings and reflections. This is useful as a starting point and can indicate where weaknesses may lie. It is particularly useful for assessing the mental aspects. However it is not totally reliable as it could be biased and is an opinion of the performer not necessarily an actual fact. To gather quality data more scientific procedures need to be adopted.

Coach’s opinions This tends to be more accurate as the coach has an expert opinion, which tends to be objective. The coach is comparing your performance to his/her criteria of a good performance drawn from their own experience. Yet again this is an opinion and not a fact and it is governed by the coaches level of experience but can be a good starting point from which to gather more in depth data.

Video this is a particularly good method of gathering data in any activity but is especially good for team games or fast moving games where something could be missed. Video is particularly useful in these situations as it can be paused or played in slow motion or rewound and replayed as often as the viewer requires. This allows a very accurate and detailed observation to be carried out. Video provides the performer with visual evidence of their performance. Video is also a permanent record that can be compared to a later video to see if there are any changes to the performance after a fitness training programme of improvement has been carried out. However video assessment is only as effective as the criteria that are used to assess it, simply filming your performance and watching it will be of limited value. The most common and easiest way is to analyse the video in relation to criteria on an observation schedule or comparing to a video of a model performance.

Observation Schedule. This is a sheet, which is made up before participation in the activity. It can take various formats from a simple tally sheet e.g. recording how many breaths that a swimmer takes per length to a complex grid that requires judgements on the effectiveness of a specific aspect of fitness at a specific time in a game. An observation schedule can be tailored to meet the requirements of the activity and the data to be collected. It can gather a lot of general data or much more focussed specific data depending on the criteria used. In order for an observation schedule to be effective there needs to be some time spent considering its design and research to ensure that the criteria it contains are relevant and actually measure what it is intended to. The Schedule is only as effective as the person who completes it. This means that to complete a schedule the observer requires an understanding of the activity. The more complex and detailed the data required the more expertise the observer should have. For simple observation schedules it would be appropriate to use a classmate but for more in depth analysis a teacher or coach would be better. The observation schedule can be completed whilst watching the activity or afterwards from a video of the activity. An observation schedule is an appropriate method as it provides a permanent record, it can identify strengths and weaknesses, it has specific criteria to compare your performance to, it can be made specific to your needs, it is simple to use, can allow a before and after training comparison to check for improvements.

Mapping sheet. This is another type of observation schedule. A plan of the playing area is drawn out and the movements of the player are drawn onto the plan. For example mapping the movements of a specific player in a football team to analyse their work rate.

Heart rate monitor. Wearing a heart rate monitor whilst participating in the activity can allow you to measure your heart rate a set times in the game. This can indicate how hard you are working and how your body is coping with the demands of the activity. More detailed analysis can be carried out by interfacing with a computer this can allow you to identify the number of short explosive bursts or longer extended runs, recovery rate and work rate. This is an appropriate method as it can gather very specific and accurate information. The computer data can provide a permanent record and can be used for before and after comparison and you can set training heart rates and monitor these using the watch.  However it does not indicate the effectiveness of the work so it is probably best used in conjunction with an observation schedule or video.

DATA GATHERING TASKS

The following 2 tasks are examples of how we can gather data during the activity. The first will be during football and the second during swimming. These tasks are important to give you practical experience of data gathering and they will also be used to allow you to complete the first 2 learning outcomes of your internal assessment. This is also similar to the process you will have to undertake to complete your investigation.

FOOTBALL TASK

Your teacher will set up a class game. The game will last for 40 minutes (2 x 20 min halves), which will be videoed by the teacher. The videoing will be carried out from an elevated position to get a better overall perspective of the game and each player’s performance. Every 10 minutes as the game progresses you will be required to note how you feel both physically and mentally. Once the videoing has been completed you will be required to analyse your own performance with the help of the teacher(expert opinion) by completing the following 2 observation schedules.

To complete the first observation schedule you have to analyse your movement noting the type of movement you make and how effective it was and when it occurred during the game. An effective movement gets a ( in the appropriate box for example if you make an effective short sprint into space to receive a pass in the 0-5 min period of the first half you would tick that box. An ineffective movement would get X for example if you were walking back to defend when you should have been running in the 16-20 min period of the second half you would put a cross in that box  

	TIME

MINUTES
	WALKING
	JOGGING
	HALF 

PACE

RUNNING
	SHORT 

SPRINT

(10M OR

LESS)
	LONG

SPRINT

(OVER 

10M)
	LONG 

RUNS
	ADDITIONAL COMMENTS

	1ST
HALF
	
	
	
	
	
	
	

	0-5 

mins


	
	
	
	
	
	
	

	6-10 

mins


	
	
	
	
	
	
	

	11- 15

mins


	
	
	
	
	
	
	

	16-20

mins


	
	
	
	
	
	
	

	2ND 
HALF
	
	
	
	
	
	
	

	21-25 

mins


	
	
	
	
	
	
	

	26-30

mins


	
	
	
	
	
	
	

	31-35

mins


	
	
	
	
	
	
	

	36-40

mins


	
	
	
	
	
	
	


SKILLS SHEET

The second observation schedule is similar to the first but this time you are assessing the effectiveness of your skill level as the game progresses. In the same way as before place a tick or cross in the appropriate box to indicate if the skill was effective or not.

	TIME

MINUTES
	SHORT 

PASSING
	LONG 

PASSING
	CONTROL 

OF THE 

BALL
	DRIBBLING
	TACKLING
	HEADING


	                       SHOOTING

	
	
	
	
	
	
	DEF
	ATT
	PLACED
	VOLLEY
	DRIVEN

	1ST
HALF
	
	
	
	
	
	
	
	
	

	0-5 

mins


	
	
	
	
	
	
	
	
	
	

	6-10 

mins


	
	
	
	
	
	
	
	
	
	

	11- 15

mins


	
	
	
	
	
	
	
	
	
	

	16-20

mins


	
	
	
	
	
	
	
	
	
	

	2ND 
HALF
	
	
	
	
	
	
	
	
	
	

	21-25 

mins


	
	
	
	
	
	
	
	
	
	

	26-30

mins


	
	
	
	
	
	
	
	
	
	

	31-35

mins


	
	
	
	
	
	
	
	
	
	

	36-40

mins


	
	
	
	
	
	
	
	
	
	


GATHERING DATA TASK

Write up a summary of your thoughts and feelings as the game progressed under the time intervals below. Include how you felt physically e.g. level of fatigue, boy temp, breathing etc. and mentally level of motivation, concentration etc

	TIME
	PHYSICAL 
	MENTAL

	START
	
	

	10 MINS
	
	

	20 MINS
	
	

	30 MINS
	
	

	40 MINS
	
	


This process has allowed us to gather a lot of general data about our performance related fitness in football. This will allow us to identify our strengths and weaknesses. When we have identified our weaknesses we can gather specific or focused data on a particular weakness. This can be done in the activity with a more specific observation schedule (the swimming task is an example of this) or out with the activity through standardised fitness tests (these will be explained later)




FITNESS








