HEARING











Session #33

6.P.1.3  The form of the human ear can receive sound waves as vibrations and convert them to signals that are processed by the brain. Investigate how sound travels through different solid materials. Compare how sound travels through different states of matter. Investigate how the vocal cords work to produce sound: structure of vocal cords, function of vocal cords and conditions that affect the sound vocal cords make. Investigate how the ear works: structures within the ear, functions of those structures, conditions that affect hearing.

Warm Up
If a tree fall in the forest does it make a sound? Use what you know about sound to justify your answer.

Stations #1 The Ear

Use the following site to complete the work:

http://library.thinkquest.org/05aug/00386/hearing/

1.  Label the inner, middle and outer parts of the ear.
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2.  Fill-in the following notes:

Your ears are in charge of ____________________ sounds, processing them, and sending sound ___________________ to your _____________________ . 

And that's not all - your ears also help you keep your _______________________. 
So if you bend over to pick up something, you won't fall down . 

The ear is made up of _____________________ different sections: 
- the _______________________ ear.
- the _______________________ ear.
- the _______________________ ear. 
These parts all _________together so you can hear and _______________sounds. 
3.  Hit the play button on the second diagram.

4.  As a group discuss what is occurring.

5.  In your own words explain the process.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Stations #2 The Outer Ear

Use the following site to complete the work:

http://library.thinkquest.org/05aug/00386/hearing/ear/
1.  Label the parts of the outer ear.
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2.  Fill-in the following notes:

The outer ear is called the pinna. 
This is the part of the ear that people can ___________.
It's what people ______________ to wear earrings and what your friend ____________________into when it's time for a secret. 
The main job of the outer ear is to collect _________________, whether they're your friend's whispers or a barking dog. 

The outer ear also includes the ___________________, where ______is produced. 
Earwax contains ______________ that fight off ________________ that could hurt the skin inside the ear canal. 
It also _____________________dirt to help keep the ear canal ____________.
3.  The outer ear consists of which three parts of the ear?

___________________________

___________________________

___________________________

4.  If the outer ear was a “super” hero what would its job be? Explain your answer.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Stations #3 The Middle Ear

Use the following site to complete the work:

http://library.thinkquest.org/05aug/00386/hearing/ear/middleear.htm
1.  Label the parts of the middle ear.
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2.  Fill-in the following notes:

After sound waves enter the outer ear, they travel through the _____ ___________ and make their way to the middle ear. 
The middle ear's main job is to take those sound _____________ and turn them into ______________________ that are delivered to the __________________ear. 
To do this, it needs the ________, which is a thin piece of skin stretched tight like a drum. 

The eardrum (or tempanic membrane) _______________the outer ear from the middle ear and the ossicles. 
They are the three tiniest, most _______________________ bones in your body. 
They include: 
· the malleus , which is attached to the eardrum and means "_____________" in Latin 

· the incus, which is attached to the malleus and means "_______________" in Latin 

· the stapes, the smallest bone in the body, which is attached to the incus and means "______________________" in Latin 

When an acoustic sound goes into the external ear canal, it vibrates the tympanic membrane.
The vibration is then transmitted to the cochlea via the ossicles. 
*Therefore, the middle ear plays an important role that _____________________ the sound to the _____________________ vibration. 
If you shout something at a swimmer who is under the water, he cannot hear the sounds, because almost all the sounds are reflected on the surface of the water. 
Stations #4 The Inner Ear

Use the following site to complete the work:

http://library.thinkquest.org/05aug/00386/hearing/ear/innerear.htm
1.  Label the diagram of the Inner Ear
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2.  Fill-in the following notes:

Sound comes into the inner ear as vibrations and enters the ________________ , a small, curled tube in the inner ear. 
The cochlea is filled with ______________, which is set into _____________, like a wave, when the ossicles vibrate. 

The cochlea is also lined with tiny cells covered in tiny __________________ that are so small you would need a __________________________to see them.  They may be small, but they're awfully important. 


When sound reaches the cochlea, the ______________(sound) cause the hairs on the cells to move, creating ________________signals that the brain understands as _________________.   The brain puts it together. 

3.  Scroll to the bottom and Click Play to see the animation.

4.  After view the animations that show the different frequencies.  Explain the connection between the frequency and the distance the sound wave travels within the cochlea.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station #5 Conditions that Affect Hearing

Use the following site to complete the work:

http://library.thinkquest.org/05aug/00386/hearing/hearingimpairment/whatcauses.htm
1.  Fill-in the following notes:

Ear infections (Otitis media) cause a_________________of fluid or pus behind the eardrum, which can _______________ the transmission of sound. Even after the infection gets better, fluid might stay in the middle ear for weeks or even months, causing ​​​​​​​​​​​​​____________ in hearing. But this fluid is usually temporary, and whether it goes away on its own (which is usually the case) or with the help of ___________________, once it's gone a person's hearing returns to normal. Blockages in the ear, such as a foreign object, impacted __________or dirt, or fluid due to colds and ____________________________, can also cause conductive hearing loss.
People also get conductive hearing loss when key parts of the ear - the eardrum, ear canal, or ossicles - are damaged. For example, a tear or hole in the eardrum can interfere with its ability to vibrate properly. 
Causes of this damage may include inserting an object such as a cotton swab too far into the ear, a sudden explosion or other loud noise, a sudden change in air pressure, a head injury, or repeated ear infections. 

Sensorineural hearing impairment results from problems with or damage to the inner ear or the auditory nerve. Its causes include: 

· Genetic disorders . Some genetic (inherited) disorders interfere with the proper development of the inner ear and the auditory nerve. 

· Injuries to the ear or head. Injuries such as a skull fracture can cause hearing loss. 

· Complications during pregnancy or birth. Some babies are born with hearing impairment due to infections or illnesses that the mother had while she was pregnant, which can interfere with the development of the inner ear. Premature babies are also at higher risk for hearing impairment. 

· Infections or illnesses. Certain conditions, such as repeated ear infections, mumps, measles, chickenpox, and brain tumors, can damage the structures of the inner ear. 

· Medications. Certain medications, such as some antibiotics and chemotherapy drugs, can cause hearing loss. 

· Loud noise. A sudden loud noise or exposure to high noise levels over time can cause permanent damage to the tiny hairs in the cochlea, which then can't transmit sounds as effectively as they did before. 

2.  Have you or anyone that you know ever had a condition that affected your hearing?  Using the information above what do you think was the cause of the condition?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Station#6 Vocal Cord-Production of Sound
1.  Go to the following site:  http://youtu.be/JzyHKYQzPBk
2.  Directions:

Listen and Watch the short video segment.  You will watch it three times.  The first time just watch and listen, the second time you will fill in the notes and the third time check your work.

The human voice system as like a __________________instrument.
At its center is a vibrating element that produces sound with varying tone and _______________.
The vibrating element in the human voice is the vocal chords.
When air is exhaled from the __________ and through the larynx it causes the vocal cords to vibrate.
During normal breathing the vocal cords are held apart and no sound is produced, but when the moving cartilages are drawn together by muscles a vibrating gap is formed that generates sound.
The cartilages tilt to control vocal cord tension and like the strings of a musical instrument the greater the tension the higher the pitch, the lower the tension the lower the pitch.
Loudness depends on how _______________ the air moves past the chords.
When we yell we have to push the air rapidly through our vocal chords.
Speech is formed by a _______________________ of tongue, mouth and lips all working together to control the flow of air and sound from the vocal chords.
3.  Next, go to the following website: http://youtu.be/9Tlpkdq8a8c
You will answer the following questions:


1.  What do you notice about the shape of the vocal cord while creating a high pitched noise?

Draw a diagram


2.  What do you notice about the shape of the vocal cord while creating a low pitched noise?

Draw a diagram


3.  How is the pitch of a sound related to the length of the material?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

