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Regents Biology Laboratory Investigation

HUMAN SENSES
Background Information

The human body is, as you, no doubt, now realize, quite an amazing machine.  It can process huge amounts of information from many different inputs.  It is aware when food is in the stomach, or even when food is on the way.  It can tell what the external temperature is and can act accordingly to moderate the internal temperature.  In short, it is a master of taking in information of all types.

You are by now also familiar with the five senses that most humans use.  They are sight, hearing, touch, taste and smell.  The body uses special nerves called sensory nerves to pick up these signals.  In the eyes, there are nerves that are sensitive to light, and that send a signal to the brain when different amounts (rods) or different wavelengths (cones) of light are received.  In the ear, there are nerves that can sense the vibration of the small ear ossicles, the incus, malleus and stapes.  These nerves transmit the frequency and amplitude of the vibrations of the eardrum to the brain, which perceives it as sound.  In the skin, there are nerves that are sensitive to pressure, and that will send more signals as more pressure is applied.  The senses of taste and smell are closely linked, and they operate in much the same way.  Special receptor cells are activated by the binding of a small particle of whatever is being tasted or smelled.  That means that if you smell something fowl, such as a sewer, small particles of sewer water are actually binding to cells in your nose, causing nerves to send a signal to your brain that is interpreted as “yuck.”

Not all organisms have the same senses, or the same degree of senses.  Some protists have an area of their cell that can sense light, but cannot see images.  Many canines have ears that can detect a higher frequency of sound than humans can.  Some insects can see in ultraviolet light, and some snakes can use infrared (heet) radiation to produce images of their prey.  

But how well do these senses work?  Today you will explore the various types of input your body can receive, and study how your brain processes these stimuli.
Purpose

The purpose of this investigation is to clarify how each of the five human senses works, and to explore how the brain receives and processes the stimuli that they provide.

Materials

Oil of Peppermint
Oil of Cloves


Cotton swabs
Taste solutions


Reflex hammer
Blind-spot determiner

Meter stick
Toothpicks


Modeling clay
Metal Probe


Ice water
Warm water

PENCIL

Procedure
You will be using a wide variety of instruments and tools during this lab.  Only use the tools for their intended purpose; any misuse will result in immediate rejection from the lab.

SECTION I – SIGHT

A.  BLIND SPOT

1.  Obtain a blind-spot determiner and a meter stick.


2.  Hold the blind-spot determiner about 40 cm away from your face, in front of your right eye, with the dot on the right.


3.  Close your left eye, and focus your right eye on the cross.


4.  Slowly move the paper towards your face, keeping your right eye focused only on the cross.  There will be a point when the dot disappears.  Stop at this point.

5.  Have a partner measure the distance between your eye and the paper.


6.  Repeat the process, using the opposite eye.


7.  Record the data in table 1.

B.  EYE DOMINANCE

1.  Make a finger monocle with one hand.


2.  With both eyes open, focus on an object at least four meters away, across the room.

3.  Close one eye, and then the other.  Whichever eye, when open, can still see directly through the finger monocle is your dominant eye.
QUESTION 1:  Which eye is your dominant eye?

QUESTION 2:  Is your dominant eye the same as your dominant hand?  Ask around the class and see if you can find a pattern.

	
	Left Eye Blind Spot
	Right Eye Blind Spot

	Distance
	
	


Table 1.  Blind spot distances
SECTION II – SMELL

1.  Obtain a bottle of Oil of Cloves, and one of Oil of Peppermint.


2.  Close one nostril with a finger (on the outside of your nose, not on the inside…), and gently sniff the bottle of Oil of Cloves.

3.  Keep sniffing until you can no longer smell the scent, then determine how long it takes for you to be able to smell the scent again.

4.  Run two more trials, and record your results in table 2.  


5.  Repeat the process, but when you can no longer smell the Oil of Cloves, smell the Oil of Peppermint.
	
	Number of Sniffs
	Time to Smell Again

	Trial 1
	
	

	Trial 2
	
	

	Trial 3
	
	


Table 2.  Olfactory fatigue using Oil of Cloves

QUESTION 3:  What happens when smelling the Oil of Peppermint after the Oil of Cloves?

QUESTION 4:  Why do you think that you observed what you did?
SECTION III – TASTE

A.  JELLYBEANS


1.  Have a partner obtain a jellybean with the provided spoon.


2.  Plug your nose and close your eyes.

3.  Eat the jellybean.


4.  Have your partner tell you what taste it should have been.

QUESTION 5:  Could you taste the flavor of the jellybean?

QUESTION 6:  Why do you think that is?
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B.  TONGUE TASTE AREAS


5.  Dip a CLEAN cotton swab into one of the four solutions, either sweet, sour, bitter, or salty.


6.  Touch the swab to the back, front, sides and middle of your tongue, as shown on the taste map.

7.  Make an “X” where you can taste the solution.  


8.  Throw out the swab, take a fresh swab, and repeat the process with the other three 
solutions.


QUESTION 7:  Why would different areas of the tongue be sensitive to different tastes?

SECTION IV – TOUCH

A.  REFLEXES
N.B. – the hammers should only be used for testing reflexes, and not for striking anyone, or anything else.


1.  Obtain a reflex hammer.

2.  Have a partner sit on the edge of a desk, with his or her legs freely swinging.


3.  Gently strike the quadriceps tendon, located directly below the patella.


4.  This should cause the quadriceps to contract, moving the lower leg out.


5.  Have your partner sit on as desk as before, but with his or her foot bent upward.


6.  Strike the Achilles tendon, located on the back of the ankle, with the reflex hammer.


7.  This will cause a contraction of the soleus muscle, located on the back of the leg, and will cause the foot to move downward.


8.  Have your partner sit as before, but with one shoe removed.


9.  Starting at the heel of the foot, gently move the reflex hammer towards the little toe, then, upon reaching the ball of the foot, move the hammer toward the big toe.

10.  This should cause the foot to twitch, and the toes to curl inward.

QUESTION 8:  Can you find any other reflex areas on the body?  If so, where?
QUESTION 9:  Reflexes do not involve the central nervous system.  If that is the case, what can they tell a doctor about the patient being tested?
B.  THRESHOLD OF FEELING


1.  Obtain two toothpicks and a gob of modeling clay.


2.  Insert the toothpicks into the clay so that they are 1 mm apart.

3.  Select an area of the body from table 3, and gently touch the toothpicks to your partner.


4.  Have your partner record whether he or she felt one point, or two.


5.  Widen the gap by 1 mm, and repeat until two distinct points can be felt.


6.  Repeat this procedure for all the areas on the chart, plus two of your own choosing.
	Area of Body
	When Two Points Were Felt

	Forearm
	

	Back of Hand
	

	Palm of Hand
	

	Fingertips
	

	Back of Neck
	

	Lower Back
	

	Ankle
	

	
	

	
	


Table 3.  Areas of the body and their sensitivities. 

C.  HEAT AND COLD RECEPTORS

1.  Mark a square on the inside of your wrist with masking tape.


2.  Heat a metal probe up in warm water.  Do not make it too hot!


3.  Explore the square of skin with the probe, and record how many places you can feel the warmth.

QUESTION 10:  How many places can you feel warmth?


4.  Now cool the probe in an ice bath, and repeat the process.  Record how many areas of the skin can feel cold.

QUESTION 11:  How many places can you feel cold?

Analysis
QUESTION 12:  Why are some areas of the body more sensitive than others?

QUESTION 13:  Do the same receptors sense cold and heat?  How can you tell?

QUESTION 14:  Why is there a blind spot on the human eyeball?
QUESTION 15:  Why do people sometimes see, feel, taste, touch, or smell things that aren’t really there?  What is physiologically going on?
QUESTION 16:  If you could change two things about this lab, what would they be?
Figure 1.  Tongue Taste Map
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