Sound: The Human Ear and Sound

Outcomes: 

Students will be expected to describe and illustrate how the human ear is designed to detect vibrations and compare the range of sound heard by humans to that heard by some animals (300-3, 300-4)

Materials: 

· Model of the human ear

· 1 long paper roll (used gift wrap rolls are perfect)

· plastic wrap

· medium sized disc of foil

· rubber bands

· 2 cardboard paper discs  

· Double-stick tape

· pink tissue paper

· flashlights

· 1 large box

· scissors 

· cardboard fork shape

· (1 set of each item is needed for each group

Procedure:

Engage – Show students the model of the human ear and ask them what they know about it, have a brain storm, point to different parts of both the outside and the inside of the ear model and see if students can identify any of the parts. After the class has discussed the ear, explain how the ear works:

After the vibrations hit your eardrum, a chain reaction is set off. Your eardrum, which is smaller and thinner than the nail on your pinky finger, sends the vibrations to the three smallest bones in your body. First the hammer, then the anvil, and finally, the stirrup. The stirrup passes those vibrations along a coiled tub in the inner ear called the cochlea.

Inside the cochlea there are thousands of hair-like nerve endings, cilia. When the Cochlea vibrates, the cilia move. Your brain is sent these messages (translated from vibrations by the cilia) through the auditory nerve.

Your brain then translates all that and tells you what you are hearing. Neurologists don't yet fully understand how we process raw sound data once it enters the cerebral cortex in the brain.

Ask them if they knew:

Your ears aren't just good for helping you hear. They help you keep your balance as well. Near the top of the cochlea are three loops called the semi-circular canals. These canals are full of fluid that moves when you move your head. It pushes up against the cilia and sends messages to your brain that tells it how your body is moving. You know that feeling of dizziness after you have been spinning around? Well, the fluid in you ears spun as well. That makes the cilia move in all different directions and confused your brain.

Explore – Have students build their own working model of the human ear. 
1. Students will create an eardrum by stretching a piece of plastic wrap across the end of the paper roll fixing it in place with a rubber band.

2. Students will create a set of ossicles (little bones) with two cardboard discs and a fork shape of thin cardboard.  This will be held together with doublesided tape.

3. Students will then attach a disk of shiny foil to one end of the roll, and will attach the other to the plastic wrap "ear drum" on the tube.  This will complete the middle ear.

4. Students will then make an outer ear from a cone of cardboard with a hole at its end and will place it on the inside of the tube.  Students may design their cone  with pink tissue paper, for a more realistic look.

5. Students will then place the middle of the model of the ear on a box, leaving the ends of the rolls hanging off of the front and back.

6. Students will then shine a light onto the mirror and will ask a partner to talk into the ear and watch for vibrations.

7. Have the students to watch the window of the ear.  Have them describe how it responds to shouting, whispering, whistling etc.

Explain – Ask students why some people can hear some things while others can’t. Discuss the difference in frequencies that different people can hear or can’t hear. Ask students if they think animals can hear different pitches (frequencies) than we can.

Extend – Have students discuss what they know about animal hearing and to match up ranges of frequencies with different animals on the board to see how close they can get to guessing. Talk about the best hearing animals and the worst hearing animals and the different ranges of different animals.

Apply -  Have students come up with possible reasons why certain animals have a greater range of hearing than others and why that might be important (ex. Bats and echo location). 

Table of Animal Hearing Ranges 
	Species
	Lowest Frequency (Hz)
	Highest Frequency (Hz)

	Human
	64
	23,000

	Dog
	67
	45,000

	Cat
	45
	64,000

	Cow
	23
	35,000

	Horse
	55
	33,500

	Sheep
	100
	30,000

	Rabbit
	360
	42,000

	Rat
	200
	76,000

	Mouse
	1,000
	91,000

	Gerbil
	100
	60,000

	Guinea Pig
	54
	50,000

	Hedgehog
	250
	45,000

	Raccoon
	100
	40,000

	Ferret
	16
	44,000

	Opossum
	500
	64,000

	Chinchilla
	90
	22,800

	Bat
	2,000
	110,000

	Beluga Whale
	1,000
	123,000

	Elephant
	16
	12,000

	Porpoise
	75
	150,000

	Goldfish
	20
	3,000

	Catfish
	50
	4,000

	Tuna
	50
	1,100

	Bullfrog
	100
	3,000

	Tree Frog
	50
	4,000

	Canary
	250
	8,000

	Parakeet
	200
	8,500

	Cockatiel
	250
	8,000

	Owl
	200
	12,000

	Chicken
	125
	2,000


