Exercise physiology 
Introduction 
The subject that I am using is a female who participates as a rugby player within rugby union. Rugby union is often described as being a high contact field-based team sport consisting of an 80-minute game split into two 40-minute halves. The game involves short periods of high intensity activity shown in forms of sprinting, tackling, rucking, scrummaging, and mauling. Lower intensities happen in-between these with standing, walking, and jogging when the more maximal intensity parts are not needed for that player. 
[bookmark: _Int_PvClA3rn]The most important requirements needed within this type of sport include strength, power, and agility. The strength and power components are used within the contact and collision element of the sport typically within tackling as well as when throwing and catching the ball. The strength element also plays a key role within other components due to it helping with the development of power as well as strength, so when looking to reach elevated levels of power it is clear that high levels of muscular strength are a key factor for this. It is said by Haff, G. Gregory, and Michael H. Stone. (2015) that the development of the strength and power ‘allows athletes to develop greater performance on speed and agility activities.’ 
The agility side takes place when dodging the opponents and manoeuvring around them to attempt at scoring a try. Being strong in all these areas will create a significant impact upon their performance within training and games. 
[bookmark: _Int_X0bajLUI]Another component which is greatly important in this sport among most is cardiovascular fitness. This is due to the length of games time the player may receive, with a standard game lasting 80 minutes sometimes players are required to play the full if not most of the game. as well as being said that during a game ‘players will generally cover approximately 6500 to 7500 m, with an average heart rate around 172 bpm’. (Cahill, Nicola, et al. 2013). This means they need to sustain energy and top performance for this length of time which having good cardiovascular fitness can help with. 
Testing a person's power (in their lower body) can be done using the Keiser leg press machine or alternatively with a force platform both calculating the force that is produced from the individuals leg movement. Power in the upper extremities can be calculated using a medicine ball throw with the measurement of how far the ball has travelled determining the amount of power the person has produced within their upper body. 









Method 
During the testing of my chosen participant, I decided to focus on agility, measured with the t test, power testing both upper and lower with a medicine ball throw and jumping using a force platform. This can alternatively be measured with a calculation of the height of a vertical jump as well as the Keiser leg press machine which calculates the amount of force a person is able to exert within their lower extremities. However, I feel the force platform will give me a more accurate result in finding the amount of force produced in my participants lower body hence the reason as to why I will be using this method. 
The purpose of a T test is explained by Physiopedia as ‘commonly used to assess the ability of team sport athletes to change direction, including acceleration, deceleration, and lateral movement during preseason testing protocols.’ this means that it will be a well fit test to use considering the participant is a team sport athlete in which their sport utilises agility widely. The agility T test was originally set out by Semenick D (1990) with four cones being arranged in a T shape with a cone being placed 9.14 m from the starting cone and then 2 other cones placed 4.57 m on either side of the second cone. All the times were recorded using an electronic timing gate being placed at the start and finish to get a more accurate time of how fast the individual was able to complete the test.
 The participants were asked to sprint forwards to the second cone and touch it, then shuffling sideways towards the left to the third cone and toughing it with their left hand and then repeating the same towards the fourth cone to the right and touching with their right hand. Then shuffle back towards the middle cone and touching it before travelling backwards towards the start/finish cone. This is when the time will be stopped as the person has gotten back to the original cone, with the time being started as soon as they have left that starting cone. 
Force platforms are described by Ambler, Will (2022) as ‘an instrument that allows athletes and coaches to detect and measure forces exerted onto the ground during movement or exercise.’ with a common test that is used being the jump test. This involves the individual standing in the middle of the force plate with their hands on their hips. They then proceed to jump straight up without squatting down and bending their knees first, then landing safely back down. The platform then calculates the force that the person exerts through the jumping. 
The medicine ball throw test is said to be ‘a physical fitness test that measures upper body power and explosiveness.’ (Matassessment 2023). It is carried out with a tape measure placed along the floor and the participant then standing just behind the 0 mark and where the tape measure starts. They hold the medicine ball against their chest and push as hard as they can to throw it forward. Where the back of the ball lands in line with the measuring device is their score of power produced. 








Results
[bookmark: _Int_fP2IBffY]Upon completing the T test for agility my subject obtained a score of 10.97 seconds meaning this was the amount of time it took them to go through the test from start to finish. All of the other participants who also completed the test had a had a higher time score ranging from 11.12 seconds and 14.13 seconds meaning they performed a lot slower than my subject within the test.  this is shown within figure 1 (below) with the participants labelled anonymously with their scores with my chosen subject having the lowest score therefore being the quickest time. The normative data accumulated by many including Physiopedia, Topend sports, and Sport Science Insider places my subject in the good category compared to the average female as shown in the figure 2 below. 

Figure 1 
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Figure 2
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Within the force platform jump test which tested the participant for their lower limb power they scored 2271.36 watts. The other individuals who also participated in the test had scores from 2067.84 watts and 3303.76 watts showing that the chosen subject did not produce the most power in the test compared to others. Within the table below (figure 2) showing all participants score the subjects score is seen to be more average due to it not being the highest amount or lowest. Normative data for this test is not set out straight forward due to the more popular test being done by measuring vertical jump height using measurement of centimetres instead of watts. 

Figure 3
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Upper body power was tested through the medicine ball throw which a score of 176cm was produced by the subject. The length the participant threw to was not the most out of all the participants, however, also was not the least making them produce a more average score, which is shown in figure 4 below. Normative data for this test has not been produced officially to be compared to. 

Figure 4
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Discussion and conclusions 
Due to my chosen subject being a participant in rugby union these components both power (throughout the body) and agility are particularly important to be able to have a successful performance throughout their games. During the parts in a game or training session where a player may need to try and get past the opposition, they will need to be able to change direction quickly and easily to allow to get past them to have a chance at scoring for their team. This is done the same when the opponent is trying to get past you as you will need to change your direction quickly to match them in where they are going to try and get around you. This is why agility is so important all throughout the game for every single player no matter of the position they play. 
[bookmark: _Int_xnc1PGd3][bookmark: _Int_BblTMA4D]The results from the chosen subject were compared to other female results to allow for a fair comparison between what was scored. Throughout all the results that were collected from the T test that tested each individual's agility ability, my subjects score was shown to be the best due to the less time it took her to complete the whole test compared to all the others. Her score of 10.97 seconds was shown to be within the good range when put against a normative data table for other females. This category is where abouts this athlete should be due to her chosen sport, however it can be improved through agility focused sessions to be able to get up into the excellent section of the normative table. 
[bookmark: _Int_s1bii56S]During the game when players would need to perform movements such as tackling, scrummaging, mauling, and lineouts power within the lower body is greatly needed. This is due to the need to push against another player whether that be to get them on the ground (tackling) or pushing against them (scrummaging), as well as jumping up which would be in part of a line out. The force platform jump test calculates the amount of force a person exerts through their lower extremities when jumping up on it. When comparing the individual, I am testing, against the other females who also participated in the test she scored averagely as she did not produce the highest amount of force out of everyone but also was not the one who produced the least.
[bookmark: _Int_bLsslIG0]Normative data for this test was not obtained, however due to the comparison of results against other females it can be argued that the individual would have most likely been on the lower end of the table, in either the average or poor sections. This means improvement within this area would be beneficial for the sports performer due to the large involvement this has within rugby. 
When players carry out skills such as throwing the ball to a player, and lifting a player up within a lineout a lot of upper body power is needed to help with these movements. Other parts where predominantly lower body is used like scrummaging, and tackling the upper body still assists within it meaning great power from this area is needed throughout most of the parts in the sport. Similar to her lower body power score the upper body power tested by the medicine ball throw was also around the average mark due to its placement in comparison to the other female partakers. Meaning to be able to perform the best of her ability within her sport improvement in this area would be needed due to the demand of this skill. 
For this individual creating a training session that focuses on full body power would be beneficial due to the improvements needed. Exercises such as box jumps, kettle bell swings, overhead presses, and squats can be utilised into training sessions or set out within a circuit to help work on and increase a person's power. 
If improving on their agility further was something they wanted to pursue, easy running drills can be done using cone to either dodge in and out of or sprinting to them in various places which would cause them to need to change direction to do this. Even though they are already above average within this component it is always useful to further on their skills and aim to fit into the excellent category to maximise their potential.
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m Males (seconds) Females (seconds)

Excellent <9.50 <10/50
Good 9.51-10.50 10.51-11.50
Average 10.51-11.50 11.51-12.50

Poor >11.50 >12.50




