[image: ]Carleton University

Laboratory Report

Course #: 34162						Lab Experiment #: 1


Reaction Time



Date Performed: Thursday, September 17, 2015
Date Submitted: 











[bookmark: _GoBack]
Purpose 
	The experiment was performed to determine the participates (my partner and I’s) average reaction time for two different cases, using 30 trials per case. Case “A”, has an audible output signaling the participant to click a button, and case “B” involves a visual signal being produced. In both cases the participant focuses on delivering the fastest reaction time possible, to press a button when the visual/audible signal is sensed.

Theory
To understand Human Reaction times, one must know how they are possible. This involves a great deal of depth into our body, these reactions are only possible because our bodies contain hundreds of kilometers of nerves which connect the brain to our organs and muscles. When the human body receives a signal input, such as light going into the eye, or sound waves vibrating our inner ear sensory tissues. A signal is then received in our brain, which we can refer to as a point Tinitial for this experiment. The brain will then process what the body should do as a reaction to that input, which in turn results in a signal being sent to the given muscle(s), or part(s) of the body used to react. Once the human body reacts using the signal sent from the brain we can refer to this point in time as TFinal. 

Reaction time is not necessarily the time from an event occurring in the world, to the time of human reaction. But rather is the reaction from the time the brain receives the signal, to the point where it has processed it and reacted. Referring to the above paragraph; Reaction time is calculable using the time of TFinal - Tinitial. For one case, The silent switch would start the clock, requiring the subject to press their button to stop the clock. For the other case the clicker switch would be used with the subject’s eyes closed, requiring them to hit the switch based on their reaction to sound. Referring to data previously acquired from others, we know any times under 0.10s, and over 0.60s are to be discarded because of a participant, or apparatus error that would only have made such an unnatural time possible. Using logger pro software, the standard deviation as well as the mean can be calculated instantly, and placed on both the audio, and the visual reaction time graphs. 





When calculating standard deviation, and mean. logger pro uses the following equations to produce the values instantaneously on the graph;

Table 1: Equations Logger Pro uses
	Standard Deviation
	Mean

	
	



The standard deviation mean, calculable with the equation; ,
will be used to find the true reaction times relationship from the mean of the trails. Other wise known as the precision of the trails, in relationship to the mean, and the standard deviation. For both cases, the reaction time will be formatted with the precision such that; 

Reaction time = . Once both values of reaction times are known, they can be compared using the equation; 

. 

If the result of the equation is less than, or equal too two, the values can be labeled consistent. If not, the values are inconsistent, and the data is not as similar to each other as it could be.











Apparatus 

Figure 1: Clocks Circuit Diagram
[image: ]S1 - Subjects Reaction Switch

S2 – Silent, Clock Start Switch
S3 – Audible, Clock Start Switch



Table 2: Material Used
	Measuring Devices
	Other

	Digital clock/timer (Carleton university)
Logger Pro Software

	Electrical Wire
2 - push buttons
1 – telegraph audible button
Power source




Observations 

Table 3: Reaction Time Observations For Both Visual And Audible Trials
	Reaction Time
	Histogram
	
	Reaction Time
	Histogram

	Visual 
(s)
	Vis-Bin
(s)
	Vis-hist (s)
	
	Auditory
(s)
	Aud-Bin
(s)
	Aud-Hist
(s)

	0.22
	0.13
	1
	
	0.20
	0.13
	2

	0.23
	0.15
	0
	
	0.20
	0.15
	4

	0.26
	0.17
	0
	
	0.30
	0.17
	4

	0.28
	0.19
	1
	
	0.20
	0.19
	6

	0.22
	0.21
	10
	
	0.15
	0.21
	6

	0.21
	0.23
	11
	
	0.12
	0.23
	5

	0.18
	0.25
	3
	
	0.15
	0.25
	1

	0.20
	0.27
	2
	
	0.22
	0.27
	0

	0.22
	0.29
	1
	
	0.21
	0.29
	1

	0.24
	0.31
	0
	
	0.16
	0.31
	1

	0.21
	0.33
	0
	
	0.18
	
	

	0.20
	0.35
	0
	
	0.20
	
	

	0.27
	0.37
	1
	
	0.12
	
	

	0.24
	
	
	
	0.22
	
	

	0.21
	
	
	
	0.17
	
	

	0.21
	
	
	
	0.14
	
	

	0.22
	
	
	
	0.17
	
	

	0.23
	
	
	
	0.18
	
	

	0.20
	
	
	
	0.16
	
	

	0.22
	
	
	
	0.22
	
	

	0.36
	
	
	
	0.18
	
	

	0.21
	
	
	
	0.29
	
	

	0.22
	
	
	
	0.15
	
	

	0.21
	
	
	
	0.18
	
	

	0.22
	
	
	
	0.22
	
	

	0.12
	
	
	
	0.18
	
	

	0.22
	
	
	
	0.21
	
	

	0.25
	
	
	
	0.19
	
	

	0.20
	
	
	
	0.22
	
	

	0.23
	
	
	
	0.25
	
	




The previous page shows Table: 3, a table of the observation data in the order it was recorded; top - down. The data marked in red, will later be excluded from the calculations because they were deemed outliers, and were not accurate trials. These outliers were not accurate because the button may not have been clicked appropriately, or it was possible for the subject to anticipate when the clock would start. All other data points are accurate to the clocks precision of  0.02seconds.

Calculations 

Table 4: Calculations
	Number of Samples
= Trials – Outliers
= 28

	Average Time ()(s)
Average Timevisual = (Sum of data) / (# of trials)
Average Timevisual = 6.35/28
Average TimeVisual = 0.22(s)

	Standard Deviation





0.02


	Standard Deviation Mean










Table 5: Visual, Auditory Data Comparison Test
	Comparison Test







Results 
Table 6: Results
	
	# Of Samples
N
	Average Time
(s)
	Standard Deviation
(s)
	Standard Deviation Mean
mean(s)
	Percentage of data within 1  interval

	Visual
	28
	0.22
	0.022
	0.0038
	82%

	Auditory
	28
	0.18
	0.032
	0.0061
	68%



= 0.22s (+/-)  0.0038s
 = 0.18s (+/-) 0.0061s
Referring to Table 5; , and  , have inconsistent data points.

 = 
 =  0.20s (+/-) 0.0050s
Discussion
When the brain is presented with new data in the forms such as those in this experiment, it takes time for it to react. In the two cases we utilized, a visual cue, and an audible cue are produced, which the human subject is taught before hand to react too. The reaction takes a few milliseconds for the brain to process because this information is new, and the brain needs to first associate it with being relevant to the job at hand. Sometimes the brain can be slightly distracted during these single variable experiment’s, this causes slight differences in reaction time between trials, and ultimately case inconsistencies.
	
For both trials, visual and audible, it was expected they would produce similar results. However using the comparison test visible in table 4; both visual and audible trials contained inconsistent results to each other. This occurred because of human reaction variances in reaction time for each trial. When the subject is tested once, it is very unlikely their reaction time for the next trial will be the same. This creates some different data points on the graph, which in this case followed a different pattern for the visual case, than in the audible case. Viewing graph’s 1.1/1.2, and comparing the standard deviation means, we can see the spread for the visual reaction times have a much tighter grouping than the audible reaction times. This is likely because the visual reaction times occurred after the audible reaction tests, giving the human subject time to condition to the form of activity it is being being presented with. There is further proof of this when considering the percentage of data within one standard deviation. The percentage of data within one standard deviation was 82%, and 68%, for both visual and audible cases respectively. Both of these cases follow a Gaussian distribution, since there are fewer and fewer data points as the x-axis is examined further from the mean. 
Since it is likely the Gaussian distribution would loose its shape a bit as the number of trials increase, this may point to the need for a more accurate clock. When more trials are complete the mean becomes more and more precise as the number of accurate data points begin to greatly out number the amount of outliers. This results in a significantly steeper Gaussian distribution, and a significantly more accurate graph. If more trials for this experiment were to be completed, a more accurate, and precise clock would most certainly be beneficial. Although in a reaction time experiment of approximately 30 trials, a clock to the precision of 0.01(s) (+/-) 0.02(s) is appropriate.
The possible sources of error can include test subject anticipation, and conditioning. In this experiment the investigator tried to keep the start time random (when the button to start the clock would be pressed), but this technique is not exactly 100% effective. The experiment was conducted by collecting all data for one case at a time, with a practice period in the beginning. Even with this practice period it shows the grouping of data has a much smaller standard deviation mean in the later conducted case.  It is possible a better solution to conduct the experiment would be to randomly cue the subject with either a visual, or audible cue. This would allow for the brain to be equally conditioned throughout the trials. In the laboratory room there were other groups also performing this experiment, causing distractive and imitating noises to those in this experiment. The experiment could possibly be more precise if conducted in a room with minimalized distractions of all forms, resulting in less distraction for the test subject to react.

Using data produced from others others in similar experiments, the results in this report can be compared to external results. Human Bench Mark; an internet reaction test website, uses an instantaneous change in colour on the screen to cue the participant to click the left mouse button. They have achieved ten’s of thousands of data points, and have found a mean visual reaction time of 0.215 milliseconds, as well as data for audible reactions. Using a second source, I have calculated the average reaction time, and percentage difference, from other sources below in Table: 7-9.

Table 7: Comparable Sources
	Source
	Visual Reaction (s)
		Audible Reaction (s)

	Backyard Brains
	0.25
	0.16

	Human Benchmark 
	0.22
	0.19



	Mean
	0.235
	0.175



Table 8: Percentage Difference, Visual
	Visual Reaction Time Percentage Difference

	



7% Below



Table 9:  Percentage Difference, Auditory
	Audible Reaction Time Percentage Difference

	



3% Above



The average reaction time for both visual and audible can be thought of as accurate when compared to both Human Benchmark, and Backyard Brains, experiments. Their experiments also depict our audible reaction to be more quick than our visual. This might be a result of human evolution, since it would make sense that our audible reactions be more important when sensing threats, and when hunting. 
	
Most hand held fire arms produce a bullet traveling at 450m/s. If a bullet was fired at myself I could possibly avoid it if I stand further than the distance it would travel in my reaction time of 0.22s. 99m is the distance an average bullet would travel in my reaction time. Since bullets travel close to, or exceed the speed of sound, this reaction would only be successful if I could react from the visual cue of a muzzle flash in a darker environment. Although I can react in the same amount of time it takes a bullet to travel 100m, it would be necessary to account for the time to actually move my body away from its current position if stating it is possible to dodge a bullet. 
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