Name: __________________
Hour: _______
Nervous System Lab 
Introduction: The human nervous system is composed of the brain and spinal cord (Central Nervous System, CNS) and the nerves which branch out from the CNS, the Peripheral Nervous System (PNS). Sensory neurons of the PNS carry information to the CNS. Signals from the brain are carried to motor neurons (PNS), which carry out responses by muscles. 

In this lab, you will be comparing the rate at which sensory neurons, working through the brain, can elicit responses via motor neurons. We will also be mapping out the density of sensory neurons on the skin and mapping out your visual blind spot as well as acoustic testing.
Purpose: To identify differences in the nervous system based on reaction response time and nerve density. 

Part 1: Reaction time 
Part A – Arm and shoulder. Each group will be equipped with a meter stick. Select a group member, and use the same person for ALL of the following tests in Part 1. 

Have the group member stand upright, with their arms extended straight out in front of the body, palms of the hands facing each other. The palms should be 10 cm apart. Place the meter stick exactly in the middle of the palms, with the 50 cm mark at the TOP of the index finger. The meter stick should be oriented so that “0” end is down and the “100” end is up. 

Once you are organized, another group member will hold the top of the stick, and then let go (DO NOT WARN THEM OR COUNT DOWN). The meter stick’s fall should be stopped by bringing the arms together to stop the fall of the meter stick. Record the distance that the stick fell by looking at the measurement lines on the meter stick that align with the index fingers as the palms hold the stick. 

Final position cm - 50.0 cm = Distance traveled 
Repeat this process three more times, recording your data in the table you have on your lab. 

Part B – Thumb and Index finger. Have the group member stand upright, with their right arm extended straight out in front of the body, with the thumb and forefinger separated by 10 cm. As before, place the meter stick at the 50 cm mark between the finger and thumb, with the 50 cm mark aligned with the top of the index finger. Release the stick, and record the distance that the meter stick falls before the student catches it. 

Repeat this process three more times, recording your data in the table you have on your lab. 
	 Partner 1
	Fall Distance in Centimeters (cm)
	 

	 
	Trial #1
	Trial #2
	Trial #3
	Trial #4
	Average

	Part A - Arm & Shoulder
	 
	 
	 
	 
	 

	Part B - Thumb & Forefinger
	 
	 
	 
	 
	 


	 Partner 2
	Fall Distance in Centimeters (cm)
	 

	 
	Trial #1
	Trial #2
	Trial #3
	Trial #4
	Average

	Part A - Arm & Shoulder
	 
	 
	 
	 
	 

	Part B - Thumb & Forefinger
	 
	 
	 
	 
	 


Part 2: Mapping Nerve Endings 

Obtain two pins from your instructor. With these you will try to determine the distance between sensory neurons on several areas of the skin. You will also need a metric ruler, which the instructor will provide. 

You may use the same group member that you used for Part 1, or you may choose a different group member. Have them sit in a chair with their eyes closed. Touch (don’t poke) the skin in each of the areas below with the two pins, beginning 1 cm apart. Move the pin heads toward each other, lifting and touching each time, until the person (eyes still closed) reports that they feel the sensation of only one pin touching them. Record the distance between the pins in millimeters at which the person can no longer distinguish that there are two pins touching them, and feel only one. 

Repeat this three more times for each area of the body that you are to test. 

	 Partner 1
	Distance Between Pins, in Millimeters (mm)
	 

	 
	Trial #1
	Trial #2
	Trial #3
	Trial #4
	Average

	Pad of Right index finger
	 
	 
	 
	 
	 

	Back of upper arm
	 
	 
	 
	 
	 

	Back of neck
	 
	 
	 
	 
	 


	 Partner 2
	Distance Between Pins, in Millimeters (mm)
	 

	 
	Trial #1
	Trial #2
	Trial #3
	Trial #4
	Average

	Pad of Right index finger
	 
	 
	 
	 
	 

	Back of upper arm
	 
	 
	 
	 
	 

	Back of neck
	 
	 
	 
	 
	 


Part 3:  Temperature Effect on Neurons
One group member will get their hand wet and attempt to pick up as many pennies as they can in 30 seconds.  They must pick them up from the desk with their finger tips, NOT slide them to the edge.  They can only pick up one at a time.  If possible the person chosen should NOT have long finger nails.  Record the number below.  Then have the same person immerse their hand in ice water for at least 1 minute 30 seconds.  The sensations they feel should go from cold, to pain, to numbness.  Then time them again for 30 seconds at picking up pennies.  Compare the two counts.  
Wet hand count:    Partner1:_______# of pennies.   Partner2:_______# of pennies.
Cold wet hand count:  Partner1______ # of pennies.   Partner2______ # of pennies.
Part 4:  Mapping the Blind Spot

One group member will be selected to be tested.  You will need a blank piece of paper (preferably without lines) on which you can make a mark (black dot or + works fine).  Put the paper on something hard to write on and hold 25 cm from the test person.  You may want the test person to sit in a desk and place the paper on the wall.  The test person should close their left eye and focus with their right eye (or vice versa) on the mark.  One of the other group members will move a small object such as a  pin stuck in the eraser of a pencil along the surface of the paper toward the mark from the right side.  When the test subject can no longer see it, tell them to stop so one of the other group members will mark the paper (this is the outer edge of the blind spot).  Then continue to move the object until the test subject can see the object again at which time they will tell the other member to stop and mark (this is the inner edge.)  Do this again from several other directions and then connect the dots.  Finally, repeat and mark the blind spot of the partner.  
Part 5:  Hearing and Frequency Testing

With your partner go into the computer lab and log in.  Access the N drive by clicking on coursework under my computer, then click Lincoln, then Stankowski, then human anatomy, then acoustic lab, then sound files.   In this folder you will find a variety of different sound frequencies to test on your partner.  To test; place a pair of headphones on, and face away from the computer.   Have your partner as quietly as possible access the different individual files one at a time.  Include the blank one and feel free to repeat any file to maximize accuracy and randomness.    Have the partner with the headphones on close their eyes to avoid distractions.  They should signal with a thumbs up when they hear a tone.   Place an X in the box if the sound was heard. 

	Partner

1
	
	Partner

1
	
	Partner 2
	
	Partner 2
	

	125 hz
	
	2000 hz
	
	125 hz
	
	2000hz
	

	160 
	
	2500 
	
	160
	
	2500
	

	200 
	
	3150 
	
	200
	
	3150
	

	250 
	
	4000 
	
	250
	
	4000
	

	315 
	
	5000 
	
	315
	
	5000
	

	400 
	
	6300 
	
	400
	
	6300
	

	500 
	
	8000 
	
	500
	
	8000
	

	630 
	
	10000 
	
	630
	
	10000
	

	800 
	
	12500 
	
	800
	
	12500
	

	1000 
	
	14000
	
	1000
	
	14000
	

	1250 
	
	16000
	
	1250
	
	16000
	

	1600 
	
	20000
	
	1600
	
	20000
	


You should have a graph for each section except #4, which should have a ‘blind spot map’

Remember to always refer specifically to your graphs and then support that with outside cited information within the body of the answer.   Include a bibliography.
QUESTIONS:
1.  Was there a difference in the average distances between arms and fingers for the meter stick drop?  Explain why.  

2.  Was there a difference in average distance between neurons in the different areas tested on your body?  Which was the shortest and which was the longest?  Explain why.  

3.  Was there a difference in the number of pennies the person was able to pick up between the hot and cold water?  Explain why.  
4.  What was the shape of the blind spots?  Is there a discrepancy in the size of the blind spots?  Explain why?  
5.  What was the range of Hz heard by each partner?  Why is there a discrepancy?  What controls this as you age?  (If you would like the teachers data, please ask)  Explain.

