Lab: Investigating Reaction Time by Catching a Ruler
Reflexes are quick reactions that your body has to stimuli, for example: immediately pulling your hand away from a hot burner, or quickly applying the brakes when the brake lights of the cars in front of you suddenly come on.  Speed is crucial when it comes to reacting to stimuli!  Within your body there are many different pathways that responses can take. In this lab we are going to study two of these:  
 The first is the Spinal Reflex Arc, where a stimulus is received and passed to the spinal cord, immediately initiating the body’s reaction (no processing time).  After signaling the reaction, the spinal cord sends a message to the brain explaining what just happened.  This pathway is initiated by receptors (pressure, heat, temperature) whose messages have to travel through the spinal cord to get to the brain.  
The second is the Conscious Stimulus Response, where a stimulus is received and passed to the brain.  The info is first processed by the brain, and then a message is sent to the affected area causing it to pull or duck away from the stimulus.  This pathway is initiated by receptors whose messages do not travel through the spinal cord.
In this lab we will test the speed of both pathways, and try to determine which is faster!
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Part one: Conscious Stimulus Response  

1.  Work in pairs. One of you holds a ruler between thumb and forefinger so that the ruler hangs with its ‘zero’ mark at the bottom. Center the ruler to fall through the exact middle of the space created by the thumb and forefinger.  The other waits with thumb and forefinger of one hand 8cm apart, and level with the zero mark of the ruler.  Fingers must be 8cm apart so that the ruler has room to pass through without touching the thumb or forefinger.  If touching happens, your body will initiate the Spinal Reflex Arc instead of the Conscious Stimulus Response.  Redo any trial where the ruler touches the catcher’s hand.
2.  The student holding the ruler drops it without any warning (this includes: verbal cues, facial expressions, wobbling the ruler before release, or any other body language cues).  The brain is good at picking up on cues, and will cheat, using these cues for a head start, thereby affecting your results. The other student must catch the ruler between thumb and forefinger. 

3.  Make note of the number of centimeters the ruler has dropped by looking at the position of the thumb and forefinger on the ruler.  Mark the measurement from the top of the thumb.  Repeat the test until you have 10 results for each person.
4.  Fill in the data table on the next page.  

5. Use the following equation to calculate your reaction time for the average of your results.  You must show an example calculation under the data table
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t =   d/490cm/sec2
6. Repeat test with 2 additional people.  To keep your results reliable try to keep your test subjects similar.
Part two: Spinal Reflex Arc
7.  Repeat steps 1-5, except this time the ruler dropper should move the ruler closer to either the thumb or forefinger before dropping it, so that the ruler is ensured to touch skin as soon as it begins to fall.  Touch will initiate the spinal reflex arc.  Redo any trial where the ruler doesn’t touch skin as soon as it’s dropped.
8.  Draw out the feedback loops for both part one and part two.   Draw these feedback loops after the sample calculation, but before the Analysis.  
Data:
Table 1:  Reaction Times Conscious Stimulus Response

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Ave. Distance (cm)
	Ave. Reaction Time (sec)

	Person
	Distance (cm)
	Reaction Time (Sec)
	Distance (cm)
	Reaction Time (sec)
	Distance (cm)
	Reaction time (sec)
	Distance (cm)
	Reaction time (sec)
	Distance (cm)
	Reaction time (sec)
	
	

	1
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	


Table 2:  Reaction Times Spinal Reflex Arc

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Ave. Distance (cm)
	Ave. Reaction Time (sec)

	Person
	Distance (cm)
	Reaction Time (Sec)
	Distance (cm)
	Reaction Time (sec)
	Distance (cm)
	Reaction time (sec)
	Distance (cm)
	Reaction time (sec)
	Distance (cm)
	Reaction time (sec)
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Lab Observations:  
Data Analysis:

1. Create a graph for the results of your experiment.  You will be graded on the quality of your graph.  

· Use a straight edge to create all lines

· Use graph paper

· Give your graph a descriptive title

· Remember to graph the averages only.  

· You will need two graphs one for average distance and one for average reaction time.

Analysis Questions: Answer questions in complete sentences.
1. Is there a difference in reaction time between the Conscious Stimulus Response and the Reflex Arc.  Explain.

2. Is your data reliable enough to make a conclusion about reaction time between the Conscious Stimulus Response and the Reflex Arc?  Why or why not?

3. Describe three ways to improve this experiment.

4. What is the difference between the Conscious Stimulus Response and the Reflex Arc?

5. Using the diagram on page 904 as a guide, draw the spinal reflex arc for this experiment.

6. How might the results change if you did this experiment with a professional athlete?  Why might this be so?

7. How might the results change if you did this experiment with a person of 70 years old? Why might this be so?
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