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Having obtained feedback from your research proposal form group with 2-3 other students from your degree discipline and agreed to conduct one of your proposals. Discuss this with the module tutor or your discipline tutor and subsequently conduct the small scale research project.

Task 

Having agreed a final research question and obtained ethical approval conduct the research required to answer the question. Product your own journal based article, in the format of the journal of Sport Sciences that effectively presents your research;  

a. Title
b. Abstract
c. Introduction
d. Methods
e. Results
f. Discussion
g. Conclusions
h. References

Depending on the nature of your data / information collected there may be additional subsections under these heading. More detail of the specific requirements for each section will be provided during lecturers but you should certainly read the JSS to get an understanding of the sections and the main JSS web site will provide additional information on requirement and formatting;

http://www.tandfonline.com/loi/rjsp20 

Your discipline tutor may instruct you on an alternate article format. You will not be penalised for following this new format as they will be the people marking the article.

Assessment

Produce a 2000 word journal article (individual – this is not a group assignment, apart from collecting the data) using the information gained from the group research. The article should be that of a journal relevant to your degree discipline, but using the referencing style of Cite Them Right.
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Failure to follow these guidelines will cost you marks!
The force on impact when landing with and without shoes

Abstract

When landing from the jump phase despite what wearing footwear or not, the body is exposed to high reaction forces which could result in injury. There are many different factors that contribute to the impact force when landing such as the height from which the jump was made from and how-to body has landed. A research proposal was performed at UWTSD lab where 11 female individuals took part in an experiment where they had to drop from different heights of 0.1m and 0.3m on to a force platform. Measurements were then taken from both heights while they wore footwear and also when they were barefooted. The reasoning for this was to determine the two different forces someone gives while wearing footwear and being barefooted, height and weight was taken in to consideration. After each participant completed each drop jumps from both heights, the results were calculated to find the mean/average score and also the standard deviation.
 
Introduction

This research proposal will look at the impact forces in footwear compared to the impact forces being barefoot when drop jumping from certain heights. Barefoot running has had a lot of biomechanical attention, there are well known successful athletes that prefer to compete barefooted such as Zola Budd-Pieterse and Abebe Bikila (Sinclair et al., 2013). This shows that shoes are not always a preference for sporting performance.  However, various research has shown that athletes are more likely to experience injuries whilst training and competing with shoes, between 37 and 56% of runners will suffer a musculoskeletal injury annually (McCallion et al., 2014). Research carried out by Sinclair et al., (2013) shows that with barefoot running there is an increased risk of overuse injury. The research proposal will also show an overview of how the data was collected and compared, the equipment that was used and a description on how the experiment was carried out including the measurements used. The assignment will then go on to discuss the results found from the force platform and the differences between landing with shoes and without shoes. Furthermore, it will also be shown how the calculations were completed to show the mean results from the subjects as well as finding the standard deviations between the two different subjects. 

Methods

In this section of the assignment the methods used for the experiment and its completion will be discussed together with the steps outlined and the equipment that was used before and after the jump was performed on to the force platform. 11 females participated in the experiment. All of them were students from UWTSD and were aged between 19 – 40. The mean/average age for the participants was 27. All of the female’s weights were recorded and was between 59kg – 81kg, the mean/average weight for the participants was 70kg.The first step was to correctly place the force platform on a flat surface. A force platform can also be known as force plates. A force platform is sometimes used to assess postoperative limb function after orthopaedic surgery (Molsa et al., 2010). A force platform has plates inside which are known as load cells which measure the reaction of forces as they happen during the jumping or walking phase, it can also measure movement from balancing on a single leg. The force platform is great for jumping and getting power profiles with a lot of granularity in force production (Freelap, 2020). The values a force platform presents are typically newtons. Newton’s are the force necessary to provide a mass of one kilogram with an acceleration of one metre per second (Encyclopædia britannica, 2020). The force platform was used to collect all the results from the experiment, it was firstly used to gather all of the participants weights before completing both jumps. Weight was calculated in kilograms. The force platform was connected to a laptop were the results would then show up on the screen after each of the jumps was completed, before each jump was conducted the drop distance had to be entered into the laptop. The first jump had a drop distance of 0.1metres, we then converted that in to centimetres which is 10 centimetres. The second jump had a drop distance 0.3metres, converting that in to centimetres gives 30centimetres. Before any of the 11 female participants completed the experiment, their weight had to be collected by standing in the middle of the force platform which would then send the reading to the laptop. After all 11 subjects had their weight collected with footwear on, they then had to perform the drop jump first from the height of 0.1m and then secondly from 0.3m. all of the readings were collected and entered into a table (see appendix 1 for table). After all of the subjects completed the jumps they then would have to complete the same experiment but without footwear on so they would then have to stand on the force platform again so that their weight could be calculated without footwear on and they would then perform the jumps from 0.1m again and also 0.3m (see appendix for table). When the all the jumps had been completed by all subjects with and without footwear all the data was put in to a table. The purpose for the experiment was to determine how much force was produced in newtons from each of the jumps and to see if wearing footwear or doing the jumps without footwear would produce more force when landing on the platform from two different heights. After all of the testing was completed the results were then put in to the table which displayed each subjects result wearing footwear and not wearing footwear.

Results

In this section, all of the results that were collected from the force platform will be discussed. Throughout the experiment and after each subject completed the jump their results would be transferred on to the laptop. The first participant that completed the drop jump weighed 75kg, her first jump from the 10cm height whilst wearing footwear was 2270N, she then completed another drop jump from the same height but barefooted and had a score of 2575N. At the second height of 30cm wearing footwear she recorded a score of 2354N, and then 2899N from the same height but barefooted. As you can see there is a difference of 368N greater force of impact when footwear isn’t worn from 10cm height and then an extra 545N of impact force from the 30cm height. The second participant that completed the drop jumps weighed 67kg, her first jump from 10cm scored 1979N with footwear and 2398N barefooted. The second drop jump from 30cm height with footwear was 2103N and 2563N barefooted. These figures show that there is a significant impact force without footwear with a difference of 419N from 10cm and 460N difference from 30cm. the third participant that completed the drop jump weighed 65kg, her first drop jump with footwear from 10cm was 1901N and 2232N barefooted, the second drop jump from 30cm with footwear was 2040N and 2487N barefooted. Again, you can see there is a higher impact force barefooted, there was difference of 331N from 10cm and a difference of 447N from 30cm. The fourth participant weighed 68kg, in her first drop jump she scored 2010N with footwear and 2335N barefooted. On her second drop jump but from 30cm she scored 2135N with footwear and 2602N barefooted. The scores again show there is more impact without footwear with a difference of 325N from 10cm and 467N from 30cm. the fifth participant weighed 81kg, her first drop with footwear from 10cm scored 2389N and 2780N barefooted, her second jump from 30cm with footwear scored 2543N and 3199 barefooted. As you can see again there is a significant higher force without footwear, with a difference of 391N from 10cm and 656N from 30cm. The sixth participant weighed 67kg, her first drop jump with footwear she scored 1999N and 2300N barefooted. However, from 30cm she scored 2103N with footwear and 2563N barefooted, as you can see there was again as greater impact force without footwear with differences of 301N from 10cm and 460N from 30cm. The seventh participant weighed 71kg, her first jumped scored 2100N with footwear and 2438N barefooted from the height of 10cm. her second drop jump scored 2229N with footwear and 2776N barefooted from the height of 30cm. from the results you can see there was again more impact force with the barefooted drop jump with the difference of 338N at 10cm and 547N from the height of 30cm. participant eight weighted 69kg, on her first drop jump she had a score of 2039N from 10cm with footwear and 2369N without footwear. On her second jump from the 30cm height she scored 2166N with footwear and 2640N barefooted. The results again show higher force barefooted with a difference of 330N from 10cm and 474N from 30cm. The ninth participant weighed 80kg, her first drop jump she scored 2332N with footwear and 2847N barefooted. On her second drop jump from 30cm, she scored 2511N with footwear and 3061N barefooted. Again, there is more impact force barefooted with the differences being 515N from 10cm and 550N from 30cm. The tenth participant weighed 78kg, on her first jump from 10cm with footwear she scored 2210N and 2778N barefooted, on her second drop jump but from 30cm she scored 2449N with footwear and 2984N barefooted. The results show again higher impact force barefooted with difference of 535N with footwear from 10cm and 568N barefooted from 30cm. The final participant weighed 59kg, on her first drop jump she got a result of 1701N with footwear and 2126N barefooted from the height of 10cm. On her second jump but from the height of 30cm she had a result of 1852N with footwear and 2357N barefooted. As you can see from the results there is still a higher impact force barefooted with a difference of 425N from 10cm and 505N from 30cm. 

Discussion

As shown in the above results, you can see that there is a significant increase in impact force when wearing footwear compared to barefooted. All 11 female participants that completed drop jumps from 10cm and 30cm showed a greater impact force when landing with footwear compared to landing barefooted. The results show that footwear absorbs a lot of the impact force when doing the same activity barefooted. This is the result of one object falling onto another object (Sciencing, 2020). In this experiment the footwear would cause impact force when hitting the force platform this is also known as kinetics. To calculate the mean/average results from each of the chosen heights, all results would need to be added together and then divided by how many participants there was, in this case there was 11. The mean score for footwear at 10cm height was 2078.82N and 2225.91N from 30cm height. The mean score for barefooted from 10cm was 2470.73N and 2739.20N from 30cm. after gathering all of these scores you are then able to work out the standard deviation. The standard deviation for footwear at 10cm was 197.84N and 215.51N from 30cm. the standard deviation for barefooted was 241.38N at 10cm and 264.99N at 30cm height. As you can also see from the results people that weighed more and whose age was higher produced a greater impact force compared to those who weighed less and whose age was low, this then comes down to the individuals body mass.

Conclusion 

To conclude, impact force was absorbed more wearing footwear compared to being barefoot. All 11 females that took part in the experiment scored higher N numbers barefooted than wearing footwear. This is down to the design of the footwear that is being worn, for example if you have footwear with bigger soles then they are going to absorb more impact force compared to those with smaller shoe soles. Being barefooted all the impact has nowhere to go that is why they scored higher barefooted because there is a greater impact with the ground initially and it’s not being absorbed in to the footwear. 
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Appendices

Appendix 1 
	Participants
	
	Running shoes
	
	
	Bare foot
	
	

	Female participants
	Age
	Weight (KG)
	0.1m
Impact force (N)
	0.3m
Impact force
(N)
	Weight (KG)
	0.1m
Impact force
(N)
	0.3
Impact
Force
(N)

	1
	28
	75
	2207
	2354
	75
	2575
	2899

	2
	19
	67
	1979
	2103
	67
	2398
	2563

	3
	20
	65
	1901
	2040
	65
	2232
	2487

	4
	30
	68
	2010
	2135
	68
	2335
	2602

	5
	40
	81
	2389
	2543
	81
	2780
	3199

	6
	19
	67
	1999
	2103
	67
	2300
	2563

	7
	34
	71
	2100
	2229
	71
	2438
	2776

	8
	36
	69
	2039
	2166
	69
	2369
	2640

	9
	28
	80
	2332
	2511
	80
	2847
	3061

	10
	25
	78
	2210
	2449
	78
	2778
	2984

	11
	19
	59
	1701
	1852
	59
	2126
	2357
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