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A comparison between a slow and fast pace running on the spot movement with a skipping rope

Abstract (162 words)
[bookmark: _GoBack]This article was set out to find how the technique would be different in the slow speed and fast speed movements when running on the spot using a skipping rope. This was an interest to myself as I enjoy the whole idea and use of exercising with a skipping rope as it is quite a simple movement, but very beneficial to the body. Also, the different movements in which an individual can perform with a skipping rope is interesting as it provides multiple ways to improve overall fitness for better use of our body and over all fitness. The method used was the application on an Ipad called Hudl, this programme enables the video of the exercise to be slowed down to show the movements during the exercise, and this allowed me to find the key changed when increasing or decreasing the speed. offer an answer to the question being considered in that there is a clear indication of a change occurring.

Introduction (223 words)
Bio-mechanics is the study in the way our body is structured and how it can function with the mechanical aspect of biological systems (ScienceDirect, 2009). By using the methods in which bio-mechanics use to gather and analyse data, it will make the process of finding the answer to title of this article more accurate and reliable. Bio-Mechanics use various methods in gathering data to analyse, such as a gait analysis, which allows the bio-mechanic to study the way in which an individual walk,	 such as their pattern (Physio works,2018). Another topic is a running analysis which follows the running patterns, using video analysis as a means of collecting and looking over footage from a previous game, a live game or a chosen exercise in which the bio-mechanic may want to collect information on the work on all parts of the body. They also look at how injuries can occur and how they occurred in injured athletes to try and improve future knowledge for everyone it may concern (NCBI, 1998) This article will be focusing on the different angles and movement patterns that may be visible when recording an individual using a skipping rope at a slow pace, also at maximum speed capability.  The focus is finding a difference in angles of the chosen points when switching from a slow to fast pace speed.

Methodology (427 words)
For the purpose of this article I chose to do the exercise I chose to do the exercise myself as out of my group I discovered that I had the most experience in using a skipping rope at normal and maximum pace. I had my lecturer record the exercise, we placed four sticky spots on different points of my body which we thought would need to be analysed. We chose the right side of the body and placed a spot on the knee, hip, toe and shoulder. We thought these would be the most ideal places to focus on as they are the main moving parts in the exercise. The technique I used when going faster than a normal pace seemed to have a slight difference from my lecturers’ point of view. It will be interesting to investigate why this happens when a change of pace occurs
 It is common for this to happening when jogging at a steady pace and comparing that to sprinting. I have previously gathered research about the functions of the body during exercise and have discovered that this type of action happens regularly. The other equipment that was required apart from the sticky circles, was the skipping rope itself, originally the title was to be a comparison in weighted and non-weighted ropes but this changed as the main focus would have only been an emphasise in the wrists which would be required to work harder to move the rope in a fully circular motion, other then that the feet movement may not have seen a change. Instead of using a weighted rope for this exercise, I had used an un-weighted rope, enabling me to go faster than I may have been able to do with the weighted rope as the forearms were not liable to get fatigued as quickly allowing me to skip for a longer period and to control the pace easier. 
The exercise was recorded by my lecturer using the hudl technique app on an iPad for the slow-motion effect (Hudl, 2019) when I reviewed the footage in a slower motion allowing me to identify frame by frame what was happening with the body and I realised the difference in technique as the exercise changed paces. Slowing down the footage allowed me to plot on a laminated sheet the angles of which the knee and hip were at when at the start of a skip and break it down all the way to half completed and then fully completed and find out the differences in the angles of the body.		

Results (386 words)
In this section, I will be looking at the data which was collected from the exercise which is being discussed. It was evident that there would be a difference in the technique when increasing the pace of the skipping. My lecturer pointed this out as he watched my warm up. The main identified difference was that the knee was coming up slightly but noticeably higher when I was increasing in pace.
Using the stick-on circles allowed me to follow the chosen areas to watch for that were of interest, and more reliable than just watching the exercise from a normal perspective. When watching back on the recording the circles were clear and easily visible during the performance, this gave for a more accurate chance of plotting the point on the laminated sheet, giving better results then if I had not used the circles.
In order to plot out the circles on a laminated sheet I needed to stop the recording where the right-hand side of the body was beginning the movement of the exercise. I then stopped every 0.1 second and laid out the circles in the position they were at during each 0.1 second stopped, this was done every 0.1 second until the right foot had stopped a full action of the movement, the indication is when the right foot had touched the ground. This was the same method for measuring the slow and fast paced movement.
Below are the results from the recording, this was the data that had been acquired by the plotting on the laminated sheet. It shows the averages of each pace and the standard deviation which if investigated more could be of use for more accurate results, and possibly show more meaning of the differences to the paces. 
The results show a 10-degree difference in the knee’s angle when at its highest point between a slow paced and a fast-paced speed, but the average speed of both movements is the same. Also, the hip when at its highest point was the same for the slow pace but different for the fast pace, the reason for this is unknown, but it proves the point of the main topic of this article, which is finding a difference in angles of the chosen points when switching from a slow to fast paced speed. 
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	20.49
	151.5714
	155.5714
	average 
	

	2.00
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	2.90
	142.2857
	149.2857
	
	
	

	2.00
	19.01664
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Discussion (399 words)
According to NCBI (2017) the angles increase when speed is increased is that the amount of force being applied to each step requires the knee and hip joints to increase their range to exert more force. The theory applies to running but because skipping has patterns, although there will be slight differences in the way they increase or decrease in range. (NCBI, 2017)
The answer from the results shown in the above data shown, is that there is an increase in both hip and knee angles when switching from slow to fast paced speed when performing a running on the spot skipping exercise. 
When researching online for similar articles I was unable to find topics relating to skipping, but I was able to find some information on running and the change in angles of the hip and knee joints, which is a similar motion to skipping at some degree. 
These results are satisfactory on some scale, in that being the predictions were right that the hip and knee angle would shorten at a faster pace which was evident by the footage and results. However, by carrying out this investigation I am curious to know more regarding how and why it happens and whether it would be possible to further investigate the use of different muscles that are working during this movement, and how they are all connecting.
This investigation may have been even more interesting if I were able to use a force platform and measure the amount of force which was being generated by each leg when changing speeds, a possible result prediction may be that the knee is being raised higher during a faster pace due to the amount of momentum being applied when being raised from the ground and then requiring more effort and energy to bring it down (Fundamentals of biomechanics, 2007). However, this may not be the result, but it is an interesting idea to be able to use a force platform for this skipping exercise. 
A potential downfall to the way in which this procedure was carried out was that it was a rushed attempt, possibly causing a change in the technique in which I may tend to use when warmed up and more into the motion, however this would not be likely to cause a massive change but is still a possible way to improve the results slightly if carried out again. 
Conclusion (252 words)
From carrying out this assessment and creating the article, I have been able to find the basic answer to the main question. It is evident that the knee and hip angles are increased when performing at maximal speed when using a skipping rope. The evidence is within the data shown earlier in the article and from reviewing the footage in a slower motion to discover how the movements happen.  No implications or setbacks occurred the only way the results may have been different is if a decent enough time was set for practicing so I could have been in the flow of the movement but maybe feeling rushed could have a slight difference, but again not anything very drastic is to be expected from that change. As there was no relevant research to link up with this idea it would be very interesting to see what could be taken from this article and see if research may be investigated concerning this article question. Using a force plat form as stated before may give different results and more in-depth data to examine and find possible patterns in the muscles when performing this exercise, and how effective it may be for an individual pursuing a sporting career or hobby. 
This research is important and may encourage readers to carry out more in-depth analysis. This article could be the start of that future research and development in the topic. Possibly finding out whom it may be most effective for in terms of sporting activity.
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