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Assignment
The whole sport of sprinting has gradually changed over the many centuries that has passed from the original Olympic games, forever adapting to the new research and new findings completed by sports scientists and various people. During the onset of the modern Olympic games, there was only the 100 metre dash and a 400 metre dash with further styles such as relay races were added at a later date. Another way in which the Sprint had adapted was the conditions that the athletes were sprinting in, these included not having to run with ropes separating the sprinting lanes as well as being able to utilize the crouching position at the start of a race. Furthermore, the material that tracks are now made of nowadays has much more grip than the conditions of Olympians during the early modern Olympic games, among other things lighter shoes and better training techniques used by athletes and coaches when preparing for competitions. The material that athletes run has been studied extensively to find more optimal ground consistency varying from softer to harder materials, with the conclusion being that viscoelastic materials provide the ideal conditions whereby the energy created by the impact of the foot landing can be distributed safely to protect the athletes ligaments while at the same time having the ability to absorb enough energy to then allow the athlete to drive themselves forward. Running shoes over the ages have changed dramatically from “The first sneakers were made of leather, which unfortunately had the tendency to stretch when wet, and wore out very quickly. Also, the first runners were not really meant to absorb the shock from impact” (Mentalitch, 2019) to when air cushioned running shoes where designed by NASA that compressed under impact providing the necessary absorption needed and providing more stability reducing the risk of negative health impacts caused by excessive running. Additionally, it is now much easier to have shoes specifically made for an individual to suit their desired needs such as extra absorption or a much lighter weight. Moreover, the design of the shoe can help decrease the time that it takes an athlete to run a specific distance, as concluded by a study that “footwear and running surface used can combine to generate mean group 40-m sprint time differences in the range 0.1-0.15s. Running with spike shoes yield ~0.05s better times for each 20m interval sprinted, and this impact occurs regardless of spike shoe familiarization.” (Haugen, TH, 2020). The way that professional sprinters have changed since the 1800s has changed remarkably from “a top runner’s (Captain Barclay) training consisted of long walks with a single ½ mile run at a fast speed thrown in before breakfast and after dinner.” (Magness Steve, 2010) to the rise of interval training in the 1930s where “Woldemar Gerschler looked at the Finish and Sweden training systems and decided they lacked speed work. So, he came up with a system based on stressing the heart to 180bpm during an interval then letting it recover to 120bpm during the rest.” (Magness Steve, 2010) which resulted in athletes running of very high volumes roughly 80x200m every day. Today this has adapted further to more endurance training with a lower volume of exercises with high intensity and regular breaks with enough time for the body to recover.

I recorded my athlete at different areas of his sprint, these included the start and the acceleration, to then be able to the analyse the precise movements at each stage, the sprint was also performed on ground that was most similar to that used in stadiums by athletes. I began my study by having the athlete change into the normal clothing and shoes he uses when running which consisted of a regular t-shirt and trainers. Having set up the recording equipment, the individual proceeded to get into the starting crouching position at the designated area and after a countdown a 30 metre sprint was completed. At the start of the individuals sprint, he began in a sprinters four point position “crouched position with both hands on the starting line, and your front knee leaning over the starting the line. Your back knee should be on the ground next to your front ankle.” (Hunter Bennett, 2020) and following the countdown he extended his knees while leaning forward to correctly distribute his body weight between his arms and legs. “The start occurs with an explosive driving force from both feet, with the rear leg moving first with a forward swing. At the same time, the alternate arm should move actively” (Kinetic Select, 2018) During this start the main muscles that are all used are the gluteus maximus, quadriceps, biceps femoris and calf muscles. Furthermore, both the knees extend  and the ankles dorsiflex are then able to generate larger amounts of force to then exert when having a stiff ankle joint that goes through plantar flexion and the ability to extend the knee during first phase. The back leg is the dominant creator of force during the push with the extension of the hip, the front leg becomes more active towards the ends of the phase. The following stage of the sprint that was analysed was the acceleration stage, where the front leg begins to exert more force. The adductor magnus, gluteus maximus and hamstrings supply most of the force as the foot is on the ground which is then exerted just before the leg is nearly straight and the hip is extending to reduce the breaking affect that the foot has when it lands. The hamstrings also make the thigh swing parallel to the ground providing force to decelerate by acting as a hip extensor and also a knee flexor as a result of it swinging and during the last past of the support phase eccentric hip flexion, concentric knee extension and concentric plantar flexion also take place. The key factor that allows for maximum efficiency is for the individual to be able to position their body at the optimal angles which also vary throughout the stages of the sprint. At the beginning of the four point start “the front leg should be bent to approximately 90 degrees and the back leg to approximately 120 degrees” (Hunter Bennett, 2020) and as the runner progresses to the next phase the highest speed can be reached with “extended knee joint angle at the mid-support (Yada et al., 2011), smaller knee joint angle at toe-off (Bushnell and Hunter, 2007; Yada et al., 2011), greater minimal knee joint angle during the swing phase (Ito et al., 2008)” (Front. Sports Act. Living, 2019) The upper body also plays a very important part during the phases of the sprint with concentric shoulder flexion on the up move and eccentric should extension at the movement down. 
As the individual got into the four point position the angle of the leading shin was 89 degrees while the angle of the back leg was 111 degrees as well as the angular displacement of the plantar flexion ankle was 46 degrees, with these angles the individual had relatively good positioning while maintaining his head down however there was still room for improvement to optimise the weight distribution across his arms and legs. Whilst in phase one he pushed off with both feet exploding outwards reaching full triple extension of the hip, knee and ankle increasing stride length with each step with the angle of the entire body being at 54 degrees. At each stride the angle of the leg that was ahead ranged from 28 to 35 degrees with his head facing upwards until the acceleration phase finished. The speed of the participant was 12.2m/s at its maximum velocity and the strides increased at an uneven range.
From the results we can see that the individual had good body positioning, however there was still room to improve. We know that for the optimal angle of “the front leg should be bent to approximately 90 degrees and the back leg to approximately 120 degrees” (Hunter Bennett, 2020) which the participant was unable to achieve with only 111 degrees for the back leg 89 degrees for the front leg, as a result of the weight distribution for was slightly off resulting in a slower speed. Furthermore, as the athlete exploded from his position his body shot up to an angle of 54 and when comparing this angle to that of a professional athlete we can see that the individual was 45 degrees, we can also see that the participant lifts his head up before the end of the acceleration phase which causes an uneven centre of gravity resulting in a further decrease of speed. When comparing the techniques of both the professional athlete and the participant we can see that the professional athlete took many more strides and each stride was longer than the previous one, as well as maintaining the optimal angle for each hip angle movement and knee angle movement which the individual is able to achieve but not on a consistent basis. Moreover, we can see from analysing the professionals movements, that his arms play a crucial role during his technique as they help create a powerful stride which the individual does not take advantage of. There are many ways in which an athletes speed can reach its potential such as, wall drives, weighted sled drags and by improving stride length. Wall drives would be a useful exercise for the individual to practice the angle of the drive phase of the sprint and reach the optimal angle of around 45 degrees. Additionally, 3 sets of 10 metres with 3 minute rests of the weighted sled drags would also be beneficial as it helps practice efficient acceleration by allowing the participant to run at the triple extension position. Increasing stride length can be done by performing easy exercises like the standing triple long jump which also help develop a powerful hip extension which is crucial during the drive phase. The technique of the arms can be improved on by practising the line of motion of the movement building up to a sprint speed without running.
From the sprint that was completed by the individual we have been able to deduce areas that he needs to work on when sprinting. These include, improving on the angle of the whole body during the extension of the drive phase to closer to 45 degrees and then angle of the leading Shinto roughly 90 and the angle of the back leg to around 120, increasing the stride length as well as hip extension using the standing triple long jump as well as weighted sled drags to increase the strength of acceleration. During the next study I would like to also measure the force that is distributed during the drive phase of the sprint to then be further able to analyse what kind of a difference the impact of strength of the impact can make on the general speed of the athlete. Furthermore, I would also like to include different surfaces that the sprint could have been performed on and determine the impact that they have on the athletes performance.
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