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Introduction
A hundred-meter sprinter, a football running back, and a hockey player. These three individuals all do very different things, but share one similarity: the need to increase their velocity very quickly. Velocity is simply the rate of displacement over time (), but an individual who is able to increase their velocity quickly is defined as someone with good acceleration. Thus, acceleration is defined as a rate at which the velocity of a person or object changes, over a certain period of time. This can be represented by the equation  , where vf is the final velocity and vi is the initial velocity, over the period of time. Acceleration is a vector quantity, so when it comes to linear acceleration there are no angles associated with the value, just a straight line direction. 
	When comparing gender and acceleration, there are several factors that could affect whether or not someone has good acceleration. For example, the fact that generating more power and strength means one will have greater anaerobic performance and perhaps greater acceleration (J. L. Mayhew, 1990). Another factor could be the longer strides of the certain runners compared to the others, something that may not make a difference in the first few metres, but likely aids in acceleration once top speed is reached. Training techniques such as plyometric training will also affect the acceleration of a runner (Lockie RG, 2012). 
	The purpose of this experiment is to determine and compare the linear acceleration results of males and females, and to evaluate the relationship of acceleration and gender. The hypothesis of this experiment is that the male subjects will exhibit a greater acceleration than the female subjects. This prediction is based on several natural factors including anaerobic power and stride length, that give males an advantage when sprinting. As well as an apparent biomechanical efficiency of the lower extremities, which would lead to more efficient sprinting in males (Wesley CA, 2015). 
Methodology
Participants
	The subjects in this experiment were 5 males between the weights of 70.8kg and 82.5kg, and 5 female students between the weights of 59.0kg and 73.9kg. All subjects were first year Human Kinetic students at the University of Ottawa and so were likely between the age of 18 and 20. 
Equipment
The facility that the experiment took place in was the gymnasium at the University of Ottawa. The materials used included: measuring tape, 5 cones (one at each 5 metre segment) and 5 stop watches. 
Experimental Procedures
Subjects started standing upright and began a 25-metre sprint at the count of 3 that was called by a student. At each of the 5 cones (placed at the 5, 10, 15, 20 and 25 metre marks), there was an individual timing from the start of the sprint, until the moment that the subject reached the cone. Once finished, the times for each 5 metre segment of the sprint were recorded. This was done for 5 males and 5 females. 
Data Analysis
After the data was collected, the velocities of the subjects for each 5 metre segment were calculated using equations 1 and 2 in the Appendix, and then the accelerations for each segment were calculated using equation 3 in the Appendix. The mean acceleration values for each individual were then calculated, along the with mean acceleration values for male and female, using equation 4 in the Appendix. The standard deviations of the mean acceleration values were calculated using equation 5 in the Appendix.  
Results:
	After conducting the experiment, recording data, and performing calculations, the mean accelerations for five males at 5m, 10m, 15m, 20m, and 25m were determined to be 3.53m/s2, 3.29m/s2, 1.31m/s2, -0.246m/s2, and 2.39m/s2, respectively. The mean accelerations for five females at 5m, 10m, 15m, 20m, and 25m were determined to be 2.80m/s2, 3.52m/s2, 2.26m/s2, 0.0500m/s2, and 5.86m/s2, respectively. These mean acceleration values can be seen in Table 2, along with their standard deviations. Also, the mean velocities at each 5m segment for both males and females can be seen in Table 1.
Table 1: Mean Velocities of 5 Males and 5 Females at Each 5m Segment.
	Distance (m)
	Mean Male Velocity (m/s)
	Mean Female Velocity (m/s)

	0m
	0m/s
	0m/s

	5m
	4.19m/s
	3.74m/s

	10m
	6.65m/s
	6.38m/s

	15m
	7.51m/s
	7.39m/s

	20m
	7.22m/s
	6.71m/s

	25m
	8.28m/s
	9.00m/s






Table 2: Mean Accelerations and Their Standard Deviations of 5 Males and 5 Females at Each 5m Segment.
	Distance (m)
	Mean Male Acceleration (m/s2)
	Standard Deviation For Males (m/s2)
	Mean Female Acceleration (m/s2)
	Standard Deviation For Females (m/s2)

	5m
	3.53 m/s2
	0.465 m/s2
	2.80 m/s2
	0.323 m/s2

	10m
	3.29 m/s2
	0.823 m/s2
	3.52 m/s2
	1.56 m/s2

	15m
	1.31 m/s2
	0.490 m/s2
	2.26 m/s2
	3.71 m/s2

	20m
	-0.246 m/s2
	1.50 m/s2
	0.0500 m/s2
	4.79 m/s2

	25m
	2.39 m/s2
	3.04 m/s2
	5.86 m/s2
	10.0 m/s2



Discussion:
	The purpose of this experiment was ultimately to compare the acceleration times of five males versus five females, to gather data about the gender differences of acceleration. This was conducted by having five males and five females sprint for 25 metres, while being timed at each 5 metre segment. The hypothesis for this experiment was that the male subjects would have better acceleration values than the female subjects based on having more power, stride length, and a potential advantage in biomechanics. 
	The results of this reaction were as follows. For the males, the mean acceleration values for 5, 10, 15, 20 and 25 metres were found to be 3.53m/s2, 3.29m/s2, 1.31m/s2, -0.246m/s2, and 2.39m/s2, respectively. For females, the mean acceleration values were found to be 2.80m/s2, 3.52m/s2, 2.26m/s2, 0.0500m/s2, and 5.86m/s2, respectively. What the results indicate is that for at least 4 of the 5 metre segments, the females had a greater acceleration. Although there was one segment where males had a slightly greater acceleration, ultimately the hypothesis was not fully supported for this experiment. 
	Due to the fact that there was one segment where males had slightly greater acceleration than females, it is hard to say that females consistently had a greater acceleration. However overall, females did have greater acceleration values and it could be because pound for pound, females seem to have better acceleration than males when it comes to knee flexion and extension, two primary movements in sprinting (Lee E. Brown, 1995). Another reason that supports the experimental evidence of females having greater acceleration comes from the ground contact time. Essentially, what this represents is the amount of time your foot spends on the ground each time it takes a stride and generally the less time it is on the ground, the more you are accelerating (Weyand PG, 2000). And it’s been proven that women have a lesser ground contact time than men, due to their shorter swing time and stride length, and therefore would be able to accelerate faster (Chapman RF, 2012).
	There were several sources of error in this experiment that could have skewed results and decreased the accuracy of results. The first and most apparent would be the human timers at each 5 metre segment. The reaction times of the humans with the timers might not have been instant, and thus the times might not have been quite as accurate as they could be. The next source for error would be the sample size. With only 5 participants for each gender, the results of one or two participants could greatly impact the overall mean of the group. Finally, the training level of the individuals was not elite, at least for the majority of the subjects. A sprinter with a high level of training would not only have acceleration at the start, the acceleration would likely stay more constant throughout the distance. This is as opposed to an amateur sprinter who would likely not have consistent acceleration due to lack of training (Letzelter, 2006). This was simply a constraint or limitation of the experiment. To improve the accuracy of the experiment, infrared or sensor timing devices could be used, along with a greater sample size comprised of only elite level sprinters.
Conclusion:
	It was experimentally determined that the mean acceleration for 5 males at the distances of 5, 10, 15, 20, and 25 metres were 3.53m/s2, 3.29m/s2, 1.31m/s2, -0.246m/s2, and 2.39m/s2, respectively. The mean acceleration values for 5 females at the same distances were 2.80m/s2, 3.52m/s2, 2.26m/s2, 0.0500m/s2, and 5.86m/s2, respectively. These results did not fully support the hypothesis. In the future, ways to take this experiment further would be to examine the factors behind their role in gender differences in acceleration such as stride frequency or ground contact time, and then determine what would be the best training method(s) for each gender to improve their acceleration, based on those factors.    
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Appendix:
1. Calculations for the mean of each segment were done by adding each acceleration value and then dividing it by the number of values (5 for each gender). 
*All sample calculations are done for male 1, segment 0-5m. 
2.     d=0 t=0, therefore Vi = 0m/s
3.     d = 5m   t = 1.26s

4.   



5.  
 
 



