[bookmark: _GoBack]Carleton University

Laboratory Report


Course #:	Phys 1003						Experiment #: 1
						           
            


Reaction Time



Date Performed: September 22, 2016
Date Submitted: 
Lab Period: 
Partner: 
Station #: 
TA:  
Purpose:
The purpose of this lab was to determine the reaction times to both an audible and a visual stimulus. This was done by using a timer and a switch, the switch had both a silent and an audible clicker. Once the switched was pressed the timer would start and a button would be pressed to determine the reaction times.


Theory: 
Reaction time is the amount of time it takes to respond to a stimulus. In this lab the reaction times to an audible and a visual stimulus were tested. Each stimulus was tested 30 times and plotted the data on to a histogram. The standard deviation of the mean was also calculated.


The formulas that were used to determine if the data plotted onto the graph was in a Gaussian distribution the formula (𝑡̅− 𝜎, 𝑡̅+ 𝜎) was used, and if more than half the bin was in that equation it would be added it. All the bins would be added together and would be divided by the total number of trials and multiplied by 100%. If the result was around 68% that means it was in a bell curve. To determine if the results were consistent or not the formula     [image: C:\Users\Ilyas\Desktop\phys formula.PNG]was used.

One other formula that had been used was                                             

𝜎𝑥𝑎𝑣 = |𝑥1 − 𝑥2 | + (𝜎𝑥1 + 𝜎𝑥2) 2  

The reason this formula was used because the results were inconsistent. Inconsistent results tend to have discrepancies that are too big, which means there are systematic errors in some of the measurements.  If they happened to be consistent this formula would not have had to been used.

Apparatus: 

· Switch (with audible and silent switch)
· Clock (used for timing the reaction time)
· Stopper (used to stop timer)
· Logger pro (used to analyze results)


Observations: 

Data tables & Histograms attached on the back.
Figure 1
Calculations: 

See attached pages.
Figure 2


Results:

	
	Average time 𝒕̅(s)
	Standard deviation 𝝈 (s)
	Number of samples N
	Standard deviation of the mean 𝝈𝒎𝒆𝒂𝒏 (s)
	Percentage of data in (𝒕̅± 𝝈) interval

	Visual
	0.1860
	0.02222
	30
	4.056*10^-3
	67%

	Auditory
	0.1423
	0.01794
	30
	3.275*10^-3
	60%


For rest of results see Figure 3

Discussion:

Statistically speaking it is proven that auditory stimuli are generally processed faster than visual stimuli. This being said the standard deviation of the mean for auditory data should be less than the visual. However, in the data that was gathered in this lab proved quite the opposite.
It was not expected that the auditory reaction times would be consistent due to the fact that there were many auditory switches that were being used at the same time which would cause errors in the data. The visual reaction times being inconsistent however were unexpected because there should not have been too many sources of error. One source of error could have been blinking.  
The statistical error compares to the reading error on the clock because it is not precise enough. The time had varied with impulse and errors therefore it didn’t show the results precisely enough.  It would indeed benefit to have a more precise clock because when measuring reaction time every sig fig counts. Buying a cheaper clock would result in more statistical errors.

The percentage of data in the auditory graph was 67% and the visual graph was 60%. This is very similar to the 68% that is generally required for the data. This shows that the reaction times calculated did meet the requirements for the lab but had some statistical errors.

A real life application of reaction time is during the Olympics when the starting pistol is shot. The reason the Olympics use an auditory stimulus is because as stated before it is proven that auditory stimulus is processed faster than a visual one. If the Olympians do not react in a fast enough time it could cost them and their country to lose the race. 
The reason it takes time for us to react to a stimulus is because first and foremost everything takes a certain amount of time to reach us but also because it takes some time for the brain to process the information that it has received. 
The average time it takes for the human eye is approximately 0.1 – 0.4 seconds. The average reaction time that was calculated in this lab was very similar with a value of 0.2. this shows that the average reaction time calculated was almost the same amount of time as it takes to blink.
Some improvements that can be taken into consideration for the next lab would be to perhaps let each group do their experiments at different times. For example, each table that are in close proximity would be doing a different experiment at each time, one table would test the visual reaction time whilst the other table would test the auditory reaction time.  This would reduce the noise levels which would result in less errors.

Conclusion:

In conclusion this lab determined the reaction times for both an auditory and visual stimulus. Both graphs for the reaction times were plotted to try and follow a Gaussian distribution. It was expected that the auditory reaction time would be generally faster than the visual reaction time. However, the results calculated determined that the visual reaction time in this case was faster. 
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