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Introduction 
The purpose of this lab was to measure the linear accelerations for 10 individuals in a 30 meter sprint. Furthermore the purpose was to compare the acceleration profiles of the males and females. Stereotypically speaking, males are thought to be faster than females in sprinting, or running in general.  This lab will help us determine if this stereotypical assumption is correct, as it compares the sprint times of males and females. 
Acceleration is the result of an object changing velocity or direction, over a period of time. Acceleration contains a direction as well as a quantity, whereas velocity does not (Kent, 2005).  However we are dealing with linear acceleration, which only has one direction, forward. In the 30 meter sprint, many factors, such as gender and body mass, influence acceleration and velocity. Especially in accelerating, body mass has great influence, as it is the movement of the subjects center of mass, in relation the gravitational force, that allows him or her to accelerate with more efficiency (Kugler, 2010).  Recent studies have shown gender differences in sprinting abilities for distances exceeding five meters, in a linear manner. The different level of fitness and strength are brought on by differences in the physiology of the two sexes, giving one gender an advantage in sprinting and accelerating (Mujika, 2009).
During this lab we will try compare the acceleration profiles of 10 subjects, and evaluate the relationship between body mass and acceleration, as well as gender and acceleration. My hypothesis is that as body weight decreases, so will one’s ability to accelerate. However I feel males will be able to accelerate faster than the females, due to the fact that they possess more muscular power to accelerate their own body mass. 

Methodology 
Five male and five female subjects, with ages ranging from 17-19, were used in this study.  The materials used include six pylons, spaced five meters apart, a tape measure, five stop watches, and 10 volunteers recording times at each pylon.  The participants would line up at the pylon marking the start and would choose a sprint position of their choice. A “go” stimulus is the presented, starting the timers, as well as starting the sprint.  After the “go” stimulus is presented, in this case the TA specifically said go, the subject would sprint as fast as they could for thirty meters. As the Subject reached each pylon, the volunteers would record how long it took for the subject to get to the pylon. This exact process was repeated for each test subject.
The five meter distances were measured out with a tape measure, and the sprint times were recorded with stop watches. Velocity and acceleration were later calculated from the times recorded by the volunteers. Furthermore Microsoft excel was used to calculate the means and standard deviations for each component. 
Results
The results in figure 1 clearly indicate that male velocity (mean 5.28; 0.83±) as well as male acceleration (mean 1.47; 1.03±) is higher than the female mean results. Also in table 1 you can see that the males outperformed the females in every distance of the sprint.  The initial acceleration was very similar between the two genders, however after the five meter mark the males stayed dominant in velocity and acceleration.


Table 1. Results of the 30m sprint test; female and male calculated velocity, as well as acceleration. Also the means of each calculation.
	Distance 
m
	Male Velocity 
m/s
	Female Velocity m/s
	Male acceleration m/s^2
	Female acceleration
m/s^2
	

	5
	4.00    0.41±
	3.41    0.35±          3.23    0.67±	3.14    0.56±

	
	
	

	10
	4.86    0.34±
	4.21    0.74±          1.15    0.33±	1.06    0.55±

	
	
	

	15
	5.54    0.28±
	4.52    0.28±          1.51    1.05±    	0.49    0.35±

	
	
	

	20
	5.97    0.19±
	4.93    0.41±          0.63    1.10±	0.32    0.27±

	
	
	

	25
	6.03    0.29±
	4.91    0.51±          0.85    1.70±	0.06    0.61±

	
	
	

	Mean scores 
	5.28    0.83±
	5.10    0.63±          1.47    1.03±           1.01    1.24±    

	
	
	


Figure 1. Shows the mean scores for each calculated component for the 30m sprint










Discussion
The objective of this study was to compare the acceleration profiles of males and females, and work to develop a relationship between gender and acceleration, as well as body mass and acceleration. The major finding of this study was that Males are generally faster at accelerating in a 30 meter sprint. As seen in both table one and figure one, body mass had no major effect on acceleration, which is contradictory to the hypothesis.  These results only partially support the hypothesis due to the males having higher velocities and accelerations at every distance in the 30m sprint. 
In figure one you can clearly see that the males have the higher scores, however the mean velocities for the males and females is relatively close. However the males still are on top which is congruent to popular belief that males are generally faster than females. This evidence also sides with Mujika’s (2009) work, having the male’s stats constantly out score the female’s stats. This evidence partially confirms my hypothesis because even with the possibility of an error in the accuracy of the times, the male’s scores were still consistently higher than the females.   
Some of the error contributing to inaccuracy of the results include: Subjects not having ideal clothing for sprinting, subjects not hiving ideal footwear for running, false starts by the subjects, and inaccurate timing by the volunteers. To correct these errors in the future, one must ensure all the subjects come prepared for the activity. Furthermore high tech timing equipment can be used to get the most accurate times possible, reducing the possibility of a human error. 



Conclusion 
The major finding of this study was that males ten to have higher acceleration profiles than females. This reflecting how the physiology of the males is different than the females possibly helping their sprint acceleration and velocity.  
With this knowledge, males can be studied to determine what part of their physiological make up is aiding in the efficient ability to accelerate quickly, then it can be applied to females for adaptation. Furthermore the knowledge can be applied to developing prosthetics that will aid in the physiological part of running, which will ultimately benefit people who have lost limbs and the ability to exercise. 
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Appendices to follow 
Mean Sprint Test Scores
Male velocety m/s	male velocity	female velocity 	male acceleration	female acceleration	5.28	Female velocity m/s	male velocity	female velocity 	male acceleration	female acceleration	5.0999999999999996	Male acceleration m/s^2	male velocity	female velocity 	male acceleration	female acceleration	1.47	Female acceleration m/s^2	male velocity	female velocity 	male acceleration	female acceleration	1.01	m/s and  m/s^2
