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[bookmark: _Int_oHYAnDSE]During this case study I will be researching, testing and evaluating my chosen subject in specific fitness tests and components that are relevant to them, their chosen sport and position. The purpose of this study is to have a clear view and understanding of the subject's current activity levels and compare their standards of performance and results to professionals in their field of sport. By analyzing this data, it becomes clear to the subject and the researcher what components need to be improved and also what strengths the subject already provides. This is beneficial to the subject as it clarifies what they need to work on to become the best possible performer. 
The subject is a 20-year-old woman who's chosen sport is netball, specifically in the shooting positions. She has years of experience in this field and has always had a very active lifestyle. As she is experienced in this activity and experienced in her chosen position, I'm positive she already has a good understanding of the physical needs it requires. To be successful in netball within any position you will be highly dependent on your physical fitness characteristics including things like strength, power, speed, and agility (Taylor KL, Bonetti DL, Tanner R. 2013). Also, as the games are 60 minutes long to ensure you perform consistently throughout the game time and recover effectively between bursts of high-intensity exercise (Chandler PT, Pinder SJ, Curran JD, Gabbett TJ. 2014), netball players must also display a high level of aerobic fitness as their heart rate will be raised throughout the game because of intensity. (Steele JR. 1990). Strength is needed to be able to throw at a greater distance. During a game, Netball players must also successfully complete multiple high-intensity short-duration sprints as the play is constantly changing depending on which opposition has the ball (Fox A, Spittle M, Otago L. 2012). This therefore requires fast and efficient change of direction by cutting and pivot maneuvers. The performance also includes an average of 60 jump landings per game through jumping to receive a catch or jumping to defend a pass (Fox AS, Spittle M, Otago L. 2013). Many of the skills displaced in a netball game require high levels of concentric and eccentric force production (Thomas, Christopher. 2019).


Sprints 
To set up the 30m sprint test begin by using a measuring tape and marking down a straight line of 30m. Place two light gates at the beginning and at the end, for this specific test we also placed light gates at the 10m mark. Ensure all light gates are connected to the device and are correctly placed. The participant must then stand at the starting line and begin their sprint when ready. The light gates will measure the seconds it takes for the participant to travel past them. Note the 10m and 30m times. 

Vertical jump 
[bookmark: _Int_iO9TMBm6]On the computer enter the participants' details, for example weight and name and press begin test. The participant must then stand on the platform ( Hur, Kokkola,Finland) with shoes on, waiting for the platform to calculate and validate the weight given. Then press begin. The participant must stand flat footed with legs shoulder width apart and hands on hips. After the three beeps the participant must do a static jump as high as possible with hands remaining on hips. The participant will repeat this three times and then accept the highest score. 

Medicine ball 
Begin by setting out a measuring tape along the floor in a straight line. Place a medicine ball at the start of the tape. 6kg for woman and 9kg for men. Sit at the start of the tape with legs crossed and ball in hands. Place the ball to your chest and when your ready push the ball out as far as possible. Repeat three times and note the best score out of the three. 
Vo2 max 
[bookmark: _Int_wNX3Ht0C][bookmark: _Int_MB1Y9O5S]The participant will begin by ensuring all aspects of the bike are adjusted to make it more comfortable for them. Then they will begin a 5-minute low intensity warm up. The examiner will then select the test on the screen of the wattbike (Wattbike, Nottingham, Uk) and the participant may begin. Through this test the bike will increase the watts every minute to ensure maximal effort is achieved. Ensure the Douglas bag (Hans Rudolph, Kansas, USA) you will be using is fully empty of previous expired air and that the mouthpiece is then properly adjusted to the bag. Throughout the text the examiner will ask the participant to point to an intensity skill to show how hard they believe they are working in that moment. Once the participant points to the somewhat hard threshold, begin putting the mouthpiece (Hans Rudolph, Kansas, USA) and nose clip in place but with the value closed. And once the participant has signaled to the examiner that they are in their final minute, then you begin to collect the expired air by opening the entry valve. Collect this sample for exactly 60 seconds. Then the examiner removes the mouthpiece and turns the bike to cool down mode for the participant. To then measure the expired air, hold the sample line of the Douglas bag firmly closed and then remove the clip then attach the sample line of the Douglas bag to the sample line of the Servomex gas analyzer (Servomex, Bristol, UK). Record the numbers on the Servomex within the last 15 seconds of the sampling period. Note the score down then at the end of the sampling period, hold the sample line of the Douglas bag firmly closed until the clip/stopper has been replaced. 




Sit and reach 
Have the subject do a warmup by doing some static stretching. Then the subject must remove their shoes and sit with feet flat on the platform of the box (Habdirect, Southam, UK) with knees fully extended. The arms should be extended straight forward with one hand over the top of the other. Then to begin the test the subject must reach forward with fingertips on the measuring tape as far as they can and hold it for 1-2 seconds. Record the point reached. Record the point reached and repeat for three trials and use the best result.
T test 
[bookmark: _Int_TBJxAT3b]Cones are placed 10m apart in a t shape with one down the center like and one either side of it. Light gates were set up at the starting line. Ensure they are connected to the device and lined up properly before beginning. The subject must run through the light gate to the center cone and touch it with their right left hand. The subject then side steps over to the left cone, making sure not to cross over their feet. Touch the left cone with their left hand then proceed to sidestep the other direction all the way over to the right-hand cone. Touch the right cone with the right hand and sidestep back to the middle and touch the middle cone with the left hand. Run backwards in a straight line back through the light gates to stop the timer. Note your time down 
Keiser leg press 
Adjust the seat to fit the subjects' legs at a comfortable angle. Hold down both buttons on the hand rest. Set to a suitable weight for your participant. Once the screen counts down to zero the participant must push the feet pads explosively with their legs extending. Keep repeating this until failure as the resistance will get stronger so it will be heavier to push each time, once you've reached failure put the fob from the machine (Keiser,Fresno, USA) into the computer and view your scores.
Wing gate 
[bookmark: _Int_D7afK3SU]Add subject information to the computer and allow it to calculate the weight needed. Adjust the bike seat to fit the participant comfortably. Add the calculated weight to the basket at the front of the bike. Once all set press starts on the computer. Once the participant starts pedaling fast enough the basket will drop the weight and the 30 second timer will begin. The participant must pedal as fast and explosively as possible for the duration of the test. Once the test is over, look at the computer results to see the subject's peak power and power drop and many other statistics. Note the relevant results.






Elite results collected from (SINCLAIR, C., COETZEE, F.F. and SCHALL, R., 2020.)

	
	Subjects score 
	Mean 
	Elite score 
	SD 
	Z SCORE

	Height 
	162cm
	163.8cm
	172.7cm
	6.1 
	-1

	Weight 
	62kg
	65.2kg
	70.4kg
	12.9 
	-0.6

	Vo2 max 
	33.9
	39.9
	41.1
	11.6
	-0.6

	Body fat%
	26.9%
	29%
	28.2%
	6.6
	-0.01

	Wing gate (pp)
	580.6
	613.4
	
	129.7
	

	T test 
	12.27
	13.9
	
	2.18
	

	Sit and Reach
	20
	23.2
	
	15.0 
	

	Vertical Jump 
	22.54
	33.8
	43.2
	6.9
	-2

	10m Sprint
	1.95s
	2.10
	1.88s
	0.08
	0.7

	Medicine ball throw
	1.95m
	1.92m 
	
	41.4
	

	Keiser leg press 
	452 
	945.1
	
	437.7
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[bookmark: _Int_9zjf8ax2]This is the results compared to the elite scores I was able to find; by looking at the graph it is clear that my subjects body composition is in good condition as she is under the average weight of an elite player which in higher intensity sports is beneficial as carrying excess body fat and weight would only slow you down. Research in netball has shown players from higher standards have greater body mass and less body fat percentage than players from lower standards (Hogarth L, Farley A, McKenzie M, etc. 2021).
Also, by analyzing the graph it is clear to see that the subject is quite a lot below average on her vertical jump scores which I believe could have a negative effect on her performance in her specific position. It is already clear from the graph that she is shorter than the average elite player in her position so therefore if she wanted to better her performance of course she cannot change er height, but she could increase the distance she is able to jump to eliminate that problem as much as possible “Vertical jump is crucial in netball for reaching high passes, intercepting the ball, and shooting accurately.”(jumphigherguide, 2024).
My subjects Vo2 max test results have also shown as below the elite level. Fitness is key in all invasion games and athletes should always to training to better their fitness even at the elite level. I would recommend that my subject works on this component by adding continuous training to their weekly plan, for example long distance running or even swimming. Also, as we have researched that netball is a very start and stop game with explosive take offs and movements through the game, I would recommend my subject to participate in interval training also (verywellfit, 2024).
[bookmark: _Int_QPHZFXab]Lastly on this graph there is a collum that shows my subject score to be above average, but as it is sprinting that isn't a positive thing as you would strive for the lowest time possible. So, these results show that she is slower than the elite players. Hopefully, adding interval training to her plan will also positively affect her speed. Although speed isn't a key aspect in her chosen position it is beneficial to a netballer in any case when it comes to escaping her defenders in the circle. As this was a 10m sprint test that shows that the subject might just not be as quick of the mark, it would be beneficial for the subject to include speed conditioning practices in their fitness plan (Four four two, 2014).
Although I was unable to find elite scores for the other test my subject performed I can see by comparing to the class spreadsheet that her wing gate peak power scores and her Keiser leg press scores are lower than the standard athlete therefore I would take an educated guess that they would also be lower than the elites in her position. This is something she needs to work on as I've stated previously her height is significantly lower than the elite therefore her leg power needs to be at a high level to be able to beat her defender to the ball. To improve leg power and strength I would recommend my subject to add weightlifting to her routine as squatting and lunges with added weight builds muscle. To improve jumping my subject must also add plyometric training to her plan by adding something as small as a jump after her squat (Healthline, 2019)
[bookmark: _Int_vdvjw8de]My subject T test score is below the class average which is surprising as agility is a key component in netball as we discovered in previous research. This can be improved by doing practices that involve fast change of direction, activities that challenge your reaction time and improving balance and stability on your feet (ACE, 2014). 
My subject was above the class average with her medicine ball throw results. This is a relevant skill for netball as it involves passing with great strength but of course we don't know the results of the elite level players in this particular test.
Sit and reach score was also under the class average therefore that could also be improved to an extent as it isn't incredibly effective to a netballer's performance. The NHS (2022) recommend regular stretching, dance classes and yoga lessons. 
From an overview of all the results data and recommendations collected it's clear that my participant already has the general health and fitness of an efficient netball player but is lacking in some of the skill aspects involved in the game.
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