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Reaction Times
The purpose of this exercise is to measure different individuals’ reaction times, and see whether some people are inherently faster than others.
Equipment:
• Pasco Photogate Timer with Memory (ME-9215A or B)


• Pasco Accessory Photogate (ME-9204B)

Procedure:
1. Plug the stereo jack on the Accessory Photogate’s cord into the Photogate Timer, and supply power to the Photogate Timer (either by installing batteries or using an appropriate power adaptor).  Set the switches on the Photogate Timer to Pulse mode with a 0.1 ms display setting (for ME-9215A).  Push the Reset button to set the display to 0.0000.
2. The student whose reaction time is to be measured watches the display, with a finger poised over the Start/Stop button, while the other student hides the Accessory Photogate out of sight.  The student with the Accessory Photogate briefly sweeps a pencil, finger, or similar object through the light beam to obstruct it, thus starting the Photogate Timer.  The student watching the display then pushes the Start/Stop button to stop the timer as soon as he or she notices that it has started counting.  The final time displayed (the student’s “reaction time”) should be recorded.  [N.B.:  The student who breaks the light beam should be careful to do so only once.  If the beam is broken a second time (e.g., by sweeping one’s finger back through the beam), that will immediately stop the timer from counting and display an erroneous “reaction time” reading!]
3. Make several (e.g., N = 25) measurements of each student’s reaction times.  Compute each student’s average reaction time T.  To assign an uncertainty 
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 to this value, compute the standard error of the mean, 
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 is the sample standard deviation of the N estimates.
4. Now decide how to answer the question, “Is one student faster than the other, to within the precision of these measurements?”  Perhaps the simplest way to answer this question is just to compare whether the “error bars” centered on the two average reaction times overlap.  But using that criterion to obtain a “yes or no” answer to the question is an oversimplification:  a more accurate way to answer the question would be to test the hypothesis “the two students’ reaction times are equal” at some specific level of certainty (e.g., 95%).  How would you use your results to perform this test?

5. Finally, consider the entire population of students in the class.  Record each individual’s average reaction time 
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.  Can you use these data to answer questions like the following?

a. What is the probability that the fastest student in the class really does have a faster reaction time than the slowest student?

b. What is the probability that the reaction times of all individuals in the class are in fact equal?
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