Neural Impulse Activity
Materials: Stop Watch

Procedure:
Have several (10-30) students stand in a line with one hand on the shoulder of the student in front of them.  Instruct them to squeeze the shoulder of the student in front as soon as they feel a squeeze on their shoulder, with the last student shouting when squeezed.  Simultaneously squeeze the first student’s shoulder and start a stopwatch.  Stop it when the last student shouts.  You have measured the total reaction time for the group of students.  Conduct  6 to 10 trials to allow for improvement and stabilization; you could also plot a learning curve if desired.
Next, have your students sit down and consider whether they would expect a faster, slower, or similar time if they squeezed the ankle of the adjacent person.  From the chapter’s discussion of neural pathways, most students can reason that it should take longer to feel the squeeze, because the sensory input has to travel farther (from the ankles versus the shoulder).  

 Then repeat the procedure with students holding the ankle or hand of the student in front of them.  Again, allow enough trials for the reaction times to level off.  At this point, conduct 4 final reaction time trials, with 2 trials of shoulder squeezes and 2 of ankle or hand squeezes, in ABBA order.  Each pair of trials can be averaged to obtain the mean reaction time to shoulder trials and to ankle or hand trials.  The reaction time to shoulder squeezes should be less than that to hand or ankle squeezes.  You can compute the mean difference between the two types of squeezes and divide the difference by the number of students in the chain to derive an approximate difference in the speed of nerve conductance between the two body locations.  It should be clear to students that the reaction time to shoulder squeezes is less because of the shorter distance that the nerve impulses must travel to reach the brain.  
You can extend this activity by having students stand and this time grab both shoulders of the person in front.  Squeeze either the student’s left or right shoulder.  Tell students to squeeze whichever shoulder (right or left) was squeezed on them.  This takes 8 or 9 minutes to get around a group of around 30).  This illustrates how a simple reaction-time measure can assess the speed of cognitive processing.  
Finally, ask for more demanding mental processing, by saying: “Squeeze the shoulder opposite to whichever shoulder was squeezed on you – if your right shoulder was squeezed, then squeeze the left shoulder of the person in front of you.”  Obviously, reaction speed provides an index to the complexity of information processing.  

Discussion:

This activity provides a clear demonstration of the speed of neural communication and how cognitive processing can slow down reflexes.  You can calculate how fast neural transmission takes place with individual students. You can also demonstrate that, with practice, the impulse travels faster down the chain, showing how learning can increase our ability to perform certain tasks.  
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