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Kinematic Analysis

Conduct a complete kinematic analysis of a sporting action on two athletes of different abilities, or one athlete in at least two contexts in order to full describe the movement and highlighting training advice for the athlete or coach.

Write a 2000 words article (Journal of Sport science format) describing the data and justifying training advice.

Tasks


1. Using video and or other relevant biomechanical assessment techniques record a sporting performance that occurs primarily in 2 dimension.

1. Conduct and compare an identical second analysis on the athlete within a different context (fatigue, higher resistance, different equipment) or compare to a high performing athlete.

1. Describe the observed sporting action potentially in terms of;

2. Phases,
2. Joint angles,
2. Linear displacement, velocity and accelerations.
2. Angular displacement, velocity and accelerations.
2. Joint and muscle forces (if appropriate)
2. Additional biomechanical assessments as appropriate

1. Based on the information observed, collected and deduced justify training and performance recommendations.

1. Complete a 2000 work journal (in the format of the Journal of Sport Sciences) based report describing 
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The purpose of this study is to investigate the differences in technique when adding load to a Flat Barbell Bench Press and an Incline Bench Press.  There is limited information on how load may affect the technique when performing these two specific movements.  The purpose of this study is to find that out through practical experiments and to see if it does.
Correspondence: D. Gardner School of Sport, Health and Outdoor Education, Faculty of Business and Management UWTSD, Carmarthen, SA31 3EP. D.gardenr@uwtsd.ac.uk.


Introduction:
This study will be looking at the differences in the movement characteristics and the effect of weight on a Flat Bench Press and Incline Bench Press.  The starting position of a Flat Bench Press is with a supine position, body in contact with the bench, a wide grip with 81 cm distance between the palms (Henryk, Artur, Sobota 2010). On the downward phase of the movement the bar must touch the chest around nipple level, maintain full contact with the bench, wrists must be above elbows and elbows to move down past the torso away from the body, keep forearms approximately perpendicular to the floor and parallel on the floor. On the upwards phase push the bar upwards maintaining full grip on the bar until it is racked and while pushing it up extend elbows fully (Coburn and Malek, 2012).  According to Paris (2010) The Incline Bench Press is quite similar in movement and both uses the chest muscles. But as with this it is at the angle where you do the press as it is more parallel to the body during the press. It is performed on a similar bench, but the base and the pad are on an incline. The straight bar incline also puts more stress on the shoulder joints and uses them more in comparison to the Flat Bench Press. The coaching points are that the client should lie on the bench on a 45-degree angle so that the eyes are under the barbell, body must maintain contact with the bench, scapula’s should be retracted and pelvis should be tilted posteriorly, head, shoulder, upper back should be firmly and evenly placed on the bench and both feet should be placed on the floor on either side of the bench. Grasp the bar and lower the bar in a slow manner hitting the upper chest (Graham and John 2005).  This study will be analysing the difference of technique at two loads (50 % and 80% of one rep max) to see the difference in technique of movement and how load may affect the movement and that is why the study is being carried out. 
It also important to see what muscles are being used in these movements. According to Barnett, Kippers and Turner (1995) the bench press is very good for developing both heads of the pectoralis major. The different actions of the heads of the pectoralis major can be see by flexing the shoulder 60 degrees, from this the clavicular head is a shoulder flexor while the sternocostal head is an extensor (Lockhart, 1974).  It also shown to have the greatest muscle activation between all the high pushing muscles. Anterior deltoid activity proven to increase as inclination increased (Dunnick, 2015). In comparison to incline bench press, it is used to develop the clavicular head of the pectoralis major (Egger, Champion and Hurst 1989). The primary muscles involved in the incline is the shoulder join muscles and are responsible for moving the arm and the pectoralis major and anterior deltoid (Yessis and Coleman 2002).  The serratus anterior and pectoralis minor of the shoulder girdle, also the upper and lower trapezius and the scapula are there to activate the arm movements and the elbow joint (Yessis and Coleman 2002). 

 






The data will be analysed using the hudl technique. The tester will be using this app with the method and will be slowing down the video and recording each point of the movement to critically analyse it. The movement will be recorded every 0.3 seconds after each other trying to get in all the phases of a Flat Barbell Bench Press and an Incline Bench Press. This can allow the tester to pinpoint any flaws in the technique and be able to get reliable data. This can allow the tester to see every 0.3 seconds any technique errors in all the phases (upwards and downwards) and can see if load can affect the Flat Bench Press or the Incline Bench Press. 

Method
In this study the tester will be using an app called Hudl Technique. It is an app that can be provided for coaches and athletes to review game footage. This can enable the tester to record the desired movement (Flat Barbell Bench Press and Incline Dumbbell Bench Press). There are speed choices on the app to slow down the movement to make the analysis sheet more reliable and easier to analyse. When doing this there will be coloured stickers on the participants placed on the elbow, shoulder and hands. Then the participant will perform the desired movement and the information will be collected on the Hudl technique on the iPad. This will be a very straight forward way of collecting the information. The tester will use a transparent piece of laminate paper, a ruler, a protractor and markers. This will be used to critically analyse all the angles and the tester will use it to draw the lines from each point to the other. When this is all complete it can show the tester how each angle was different and can show the difference in technique between the different load and different type of press. The study was tested by using four different pieces of transparent paper, the papers will have 4 different diagrams. Two papers on Flat Barbell Bench Press; one on 50% and one on 80% of the one rep max. The other paper on Incline Bench press; one on 50% and one on 80% of the one rep max. The study indicated that for maximum reliability there must be only one participant for performing the desired movement. The participant is a member of the university and has over 2 years’ experience on gym and has a high knowledge about the movements..


Results
In relation to figure 1
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In relation to figure 2 


In relation to figure 3
Incline Bench press (50% of one rep max)
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In relation to figure 4
In relation to the angles analysed, all the angles were on the upwards and downwards phase of the movement. From figure 1 (Flat barbell Bench press 50%) you can see on the left side of the elbow and shoulder that the angles increase 1.2s and decrease when coming back up in the upwards phase of the movement. But if we compare it to the right side of the participants body the upwards angle phase is much lower. At 1.5s we see that the angle it as “-12” meaning that the right shoulder drops more than the left during this moment of the phase. The angles also decrease at a constant pace meaning that the participant was not struggling to get the bar up and no momentum was lost. 
From figure 2 showed the same upwards and downwards phased of the motion but 80% of the participants one rep max. The angles show a constant increase from 0.3s to 1.2s meaning no momentum was lost and there was no struggle bringing the bar down. But from 1.5s to 3.3s of the movement we can see the same difference saw in figure 1 that the upwards angle phase is on the right elbow and shoulder is much lower than the left side. At 2.1 s the angle on the right elbow is -6 and the angle on the right shoulder is -2 but on the left elbow it is 20 and the shoulder being 0. The biggest differences are in the participants right elbow during the lift of a Flat Barbell Bench Press. Another difference is that it took longer for the participant to push the bar back up. 
Moving on to the Incline Bench press (50% of one rep max) Figure 3 shows the angles on the upwards and downwards motion of the movement.  From Figure 3 you are able see that during the downwards phase of

Figure 1 
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Figure 3[image: ]
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the Incline Bench Press is that the angles decrease constantly meaning that there was no momentum lost. But on the upwards phase of the movement you can see again that there is a slight difference in the right elbow and right shoulder in comparison to the left-hand side. On 1.5 seconds the left elbow is at “26” and the right is on” 4”. 
Moving on to figure 4 still analysing the Incline Bench Press but with 80% of the one rep max. Already you can see that all the angles are decreasing constantly till the upwards phase of the movement.  Again, the difference is that it took longer for the participant to push the barbell back up but also the differences on the right elbow and shoulder in comparison to the left one. At 2.1s the right elbow is at “6” and the left one is on “12”.  The right shoulder is late pushing up and the left one goes up before it.
Discussion
[bookmark: _Hlk30158928]Correlating to my title “The differences in technique on a Flat Barbell Bench Press and Incline Bench Press when weight is added “.
It was very easy to identify the difference of technique when weight was added to the Flat Bench Press and Incline Press when the participant was performing the movement. It showed that left elbow and left shoulder was going up faster than the right elbow and shoulder on the upwards phase of the movement; and when load was added to the Flat Bench Press and Incline Bench Press. When the tester was filming the 4 movements it wasn’t easy to spot the difference in technique when it was on 50% 

Of the participants one rep max on the two different movements. But when the tester was filming the 80% of the participants one rep max on the two different movements It was clear there was an imbalance of pushing on the right shoulder at the left one was pushing up first before that one and can see that it affected technique.  This was also clear in the results as the angles severely decreased on the right elbow and right shoulder and comparing it to the left elbow and right shoulder. The results also show that adding heavier weight load can slow done the actual movement and take more time on the upwards and downwards phase. From the data you can see the relationships, on the 50% one rep max of the Flat Bench Press and Incline that there is a constant increase and then on the upward phase the left elbow and shoulder drops but the right elbow and shoulder drops severely. You can also see the pattern that the right elbow and arm are always lower in angle measurements in comparison to the right. From the data gathered, personally the data clearly shows the difference in technique in the 4 movements. The results are quite similar at the downwards movement, but the technique difference is very clear upwards. It showed the difference of how adding a load can influence the performers technique when going from 50% of the participants one rep max to the 80% of the one rep max. As on the 80% of the one rep max it took more time to perform the actual movement and the result showed the severe drop on the right-hand side of the arm which can affect technique.



























There were no unexpected results from this study and there were no anomalies in the results. The only part of the result that could have been unreliable is the severe decrease of the angle on the upwards phase on the right elbow and right shoulder. There was limited research on how adding weight load can affect the technique affect Flat Bench Press and Incline Bench press. But commonly when adding more load, it takes more time to fully complete the movement which happened in the study.
Conclusion
In conclusion to my title “The differences in technique on a Flat Barbell Bench Press and Incline Bench Press when weight is added”. I could see that from the data that there was a difference of technique when load was added. From the results it took more time for the movement to be completed and the right elbow and shoulder decreased a lot more in angle on the upwards phase meaning the left part of the arm goes up before the right.
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