Reflex Lab
A reflex arc represents the simplest type of nerve pathway found in the nervous system.  This pathway begins with a nerve that receives an impulse, takes it to a connecting neuron, and ends with a neuron stimulating a response.  Most of the reflexes in the lab are stretch reflexes.  Stretch reflexes are important to maintain proper posture, balance, and movements.  Doctors often test reflexes to check for damage to the nerves or spinal cord.  
1. Blink reflex: Have your partner hold a clear sheet protector in front of his/her eyes close to (almost touching) their face. Stand a few feet away and throw a cotton ball directly at your partner’s eyes. 
2. Knee-jerk reflex (patellar reflex):  Have your lab partner sit on a table (or sturdy chair) with legs relaxed and hanging freely over the edge without touching the floor.  Gently strike your partner’s patellar ligament (just below the patella) with the blunt side of a rubber percussion hammer.  The normal response is a moderate extension of the leg at the knee joint.   
3. Ankle-jerk reflex:  Have your partner kneel on a chair with back toward you and with feet slightly dorsiflexed over the edge and relaxed.  Gently strike the calcaneal tendon (just its insertion on the calcaneus) with the blunt side of the rubber hammer.  The normal response is plantar flexion of the foot.  

4. Biceps-jerk reflex:  Have your partner place a bare arm bent about 90* at the elbow on the table.  Press your thumb on the inside of the elbow over the tendon of the biceps brachii.  Gently strike your finger with the rubber hammer.  Watch the biceps brachii for a response.  The response might be a slight twitch of the muscle or flexion of the forearm at the elbow.
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Unlike the other activities on this reflex page, this project does not test a simple reflex. Rather, this activity is designed to measure your response time to something that you see. 
a. Get a ruler or yardstick. Hold the ruler near the end (highest number) and let it hang down. 
b. Have your partner put his or her hand at the bottom of the ruler and have them ready to grab the ruler (they should not be touching the ruler). 
c. Tell your partner that you will drop the ruler sometime within the next 5 seconds and they are supposed to catch the ruler as fast as they can after it is dropped. Record the level (inches or centimeters) at which they catch the ruler (you can convert the distance into reaction time with the chart below). Test the same person 5 times (vary the time of dropping the ruler within the 5 second "drop-zone" so the other person cannot guess when you will drop the ruler). 

Distance on the ruler to reaction time conversion chart
	Distance
	Time

	2 in (~5 cm)
	0.10 sec (100 ms)

	4 in (~10 cm)
	0.14 sec (140 ms)

	6 in (~15 cm)
	0.17 sec (170 ms)

	8 in (~20 cm)
	0.20 sec (200 ms)

	10 in (~25.5 cm)
	0.23 sec (230 ms)

	12 in (~30.5 cm)
	0.25 sec (250 ms)

	Distance
	Time

	17 in (~43 cm)
	0.30 sec (300 ms)

	24 in (~61 cm)
	0.35 sec (350 ms)

	31 in (~79 cm)
	0.40 sec (400 ms)

	39 in (~99 cm)
	0.45 sec (450 ms)

	48 in (~123 cm)
	0.50 sec (500 ms)

	69 in (~175 cm)
	0.60 ec (600 ms)


This reaction time experiment required visual information (the movement of the ruler) to travel to your brain. Then your brain sent a motor command ("grab the falling ruler") to the muscles of your arm and hand. If all went well, you caught the ruler!! 
Name:___________________________________________     Class period:_________
    Date:______________

Reflex Lab
Complete the following table as you perform each reflex test.

	Reflex Tested
	Response Observed
	Effector Involved

	Blink
	
	--------------------------------------------

	Knee-jerk
	
	

	Ankle-jerk
	
	

	Biceps-jerk
	
	


1. What do you think is the purpose of the blink reflex?
2. What do you think is the purpose of the knee-jerk reflex?  
3. List the major events that occur in the knee-jerk reflex, from the striking of the patellar ligament to the resulting response (if you need help with this, refer to your book).
4. Freddy touches a hot stove, withdraws his hand, and then yells. Why does the yelling always occur after the hand is withdrawn? 
5. Does Freddy become aware of the pain before the hand is withdrawn?  Explain why.
6. What would happen if the motor neuron was severed and the stimulus (such as heat) was still present?
7. Fill in the table with the distance and the reaction time.  

	Trial number
	Distance on ruler
	Reaction time

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


8. Compare your best reaction time to the best reaction time of at least 5 other students.  What do you think is the reason for this difference? (Do NOT simply write “they are faster/slower”, explain possible reasons for the difference.)

_______________________________________________________________________________________

_______________________________________________________________________________________
_______________________________________________________________________________________

_______________________________________________________________________________________

Reflex Lab: Teacher Notes

A reflex arc represents the simplest type of nerve pathway found in the nervous system.  This pathway begins with a nerve that receives an impulse, takes it to a connecting neuron, and ends with a neuron stimulating a response.  Most of the reflexes in the lab are stretch reflexes.  Stretch reflexes are important to maintain proper posture, balance, and movements.  Doctors often test reflexes to check for damage to the nerves or spinal cord.  

1. Pupil to Pupil: The size of the pupils should change based on the amount of light.  More light = smaller pupils (This is the pupillary response: it "automatically" keeps out excessive light that may damage the eye.), less light = larger pupils (let in more light so you can see).
2. Blink reflex: This reflex and serves to protect our eyes from damage.
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Knee-jerk reflex (patellar reflex):  The knee jerk reflex is called a monosynaptic reflex because there is only one synapse in the circuit needed to complete the reflex. It only takes about 50 milliseconds between the tap and the start of the leg kick. That is fast! The tap below the knee causes the thigh muscle to stretch. Information is then sent to the spinal cord. After one synapse in the ventral horn of the spinal cord, the information is sent back out to the muscle...and there you have the reflex. 
4. Ankle-jerk reflex:  Have your partner kneel on a chair with back toward you and with feet hanging over the edge (relaxed).  Gently strike the tendon (just above the heel) with the edge of the ruler.  The normal response is backward movement of the foot.

