SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	Science  8th Grade                            

	Recommended  Days of Instruction:  1
	(one day equals 55 min)

	Standard(s) addressed:  8-6

	The student will demonstrate an understanding of the properties and behaviors of waves.

	Properties of Waves 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.5 Explain hearing in terms of the relationship between sound waves and the ear.

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm 
Oregon Museum of Science and Technology: Dangerous Decibels
http://www.dangerousdecibels.org/virtualexhibit.cfm#
A virtual tour that includes interactive models of the propagation of a sound wave, the movement of a sound wave through the human ear, variations in sound frequency, and the measurement of the intensity of everyday sounds.


	See Module 8-6.5
Teaching the Lesson 8-6.5A 

Sound Waves & the Ear – 
“How Sound Travels” 


	From the Science Support Document

The objective of this indicator is to explain hearing in terms of the relationship between sound waves and the ear; therefore, the primary focus of assessment should be to develop a cause-and-effect model that shows the functions of the three main parts of the ear and how they transmit and transfer sound waves for hearing to occur in the brain.  



	Module 8-6.5 Continued 

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.5 Explain hearing in terms of the relationship between sound waves and the ear.

	Nova Online: Voyage to the Mystery Moon
http://www.pbs.org/wgbh/nova/titan/sounds.html
Cassini-Huygens researcher Bruce Betts explains how sounds were used to collect data about

Titan. The interactive site begins with an explanation of how sound is transmitted on Earth and

how humans perceive sound, then provides a sample of two sounds that were recorded by the

Huygens probe with an accompanying explanation of what those sounds revealed about Titan.


	
	However, appropriate assessments should also require students to recognize the three major parts of the ear; summarize how the major parts of the ear transfer sound waves to the brain for interpretation; or interpret a diagram of the ear that depicts how sound is transferred and transmitted at each part.

	

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-6.5 Explain hearing in terms of the relationship between sound waves and the ear.

	Suggested Streamline Videos:

http://etv.streamlinesc.org
Breaking the Silence: An Introduction to Sound

Segment 3: Energy and Sound: Loudness and Frequency (3:33)

Segment 4: What is Pitch? (2:05)

Relates the energy of a sound wave to the amplitude of the wave, and then shows how this is

different from the frequency of the wave. The segment presents demonstrations that students can

easily reproduce to illustrate the concepts.
Breaking the Silence: An Introduction to Sound

Segment 8: Energy and Sound: How Do Sound Vibrations Reach Our Ears

This segment includes an animation of the vibration of molecules in air producing a compression wave, as well as an animation of the wave interacting with a human ear.

3:29
	
	


Eighth Grade
Science

Module 

8-6.5
Sound Waves & the Ear

Lessons
A-B

From the South Carolina Science Support Documents: 

Indicator 8-6.5: Explain hearing in terms of the relationship between sound waves and the ear.
Taxonomy level of indicator:

Understand Conceptual Knowledge 2.7-B

Previous/Future Knowledge: 

In 3rd grade (3-5.5), students recalled that vibrating objects produce sound and that vibrations can be transferred from one material to another. Students have not been introduced to the concepts of sound waves or their interactions with the ear in previous grades.  Students will further develop the concepts of sound waves in high school Physical Science (PS-7.7).
It is essential for students to know the relationship between the ear and sound waves to explain hearing as follows:

· Sound waves are gathered by the outer ear which is shaped to help capture the sound waves (energy transferred in particles of air) and send them through the ear canal, which transfers them to the eardrum.  

· The vibrations of air particles cause the eardrum to vibrate. 

· If the vibrations follow each other slowly (low frequency) the sound is heard as a low pitch.  If the vibrations follow each other in rapid succession (high frequency), the sound is heard as a high pitch. 

· Sound waves with large amplitudes push on the eardrum with more force and are heard as loud sounds.  Sound waves with small amplitudes push on the eardrum with less force and are heard as soft sounds. 

· Vibrations from the ear drum are transmitted to three small bones of the middle ear, which transmit the vibrations to the inner ear.  
· The vibrations in the liquid of the inner ear cause the tiny hairs to vibrate.  The vibrating tiny hairs transmit the energy to nerves attached to the hairs. 
· The nerve impulses are transmitted to the brain and interpreted as hearing.  
It is not essential for students to know the specific anatomy of the three main parts of the ear in more detail than what is listed above (for example, names of ear bones).

Assessment Guidelines:
The objective of this indicator is to explain hearing in terms of the relationship between sound waves and the ear; therefore, the primary focus of assessment should be to develop a cause and effect model that shows the functions of the three main parts of the ear and how they transmit and transfer sound waves for hearing to occur in the brain. However, appropriate assessments should also require students to recognize the three major parts of the ear; summarize how the major parts of the ear transfer sound waves to the brain for interpretation; or interpret a diagram of the ear that depicts how sound is transferred and transmitted at each part.
Teaching Indicator 8-6.5 Lesson A: Sound Waves & the Ear “How Sound Travels”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. This lesson is designed to introduce the concept of wave motion and characteristics of different types of waves and mediums. This lesson can also be used in conjunction with 8-1.3, 8-1.4, 8-1.6. STC – Human Body & STC - Light kits provide an opportunity for conceptual development of the concepts within the standard. 
Prepare the FOCUS questions before you teach the lesson they can be displayed through a projector (LCD, SMART or Promethean Board), written on the board during the engage, activity or copied onto a transparency and used on an overhead. Students should have completed Lesson 8-6.4A before beginning this lesson. You will need a 3D model of the ear for this lesson (There is a modification listed in the Explain part of the lesson if you can’t get one).
Misconceptions:
Students may have difficulty understanding that waves pass through matter. Some students may believe that matter is transported by waves. Some students may not recognize light as a wave. Some students tend to identify light with its source (e.g., light is in the bulb) or its effects (e.g., patch of light). They do not have a notion of light as something that travels from one place to another.
From AAAS Atlas of Science Literacy (Project 2061):

Student Misconceptions:
The majority of elementary students and some middle-school students who have not received any systematic instruction about light tend to identify light with its source (e.g., light is in the bulb) or its effects (e.g., patch of light). They do not have a notion of light as something that travels from one place to another. As a result, these students have difficulties explaining the direction and formation of shadows, and the reflection of light by objects. For example, some students simply note the similarity of shape between the object and the shadow or say that the object hides the light. Middle-school students often accept that mirrors reflect light but, at least in some situations, reject the idea that ordinary objects reflect light (Guesne, 1985; Ramadas & Driver, 1989). Many elementary- and middle-school students do not believe that their eyes receive light when they look at an object. Students' conceptions of vision vary from the notion that light fills space ("the room is full of light") and the eye "sees" without anything linking it to the object to the idea that light illuminates surfaces that we can see by the action of our eyes on them (Guesne, 1985). The conception that the eye sees without anything linking it to the object persists after traditional instruction in optics (Guesne, 1985); however, some 5th-graders can understand seeing as "detecting" reflected light after specially designed instruction (Anderson & Smith, 1983).
Safety Note:
Students should observe all lab safety procedures as well as school and district policies. There are no chemical or physical hazards present if proper laboratory behavior is observed.
Lesson time:
1 Day (55 Minutes)
Materials Needed:
· String – 1 per group Part I
· Metal Spoons -1 per group Part I
· Scissors- 1 per group Part I
· 4-150 mL Beakers - 1 per group Part II
· Water- 1 per group Part II
· Vegetable Oil- 1 per group Part II
· Corn Syrup- 1 per group Part II
· Pencil- 1 per group Part II
Focus Question:
How are vibrations of sound waves affected by different mediums, different frequencies, and different forces causing the vibration?
Engage (10 minutes):

1. Show ETV Streamline SC: Breaking the Silence: An Introduction to Sound
2. Segment 8: Energy and Sound: How Do Sound Vibrations Reach Our Ears (3:29) 
3. Have students recall from lesson 8-6.1 & 8-6.2:

a. Sound is a mechanical wave

b. Waves are caused by vibrations 

c. Mechanical Waves require a medium to travel in.  

d. Waves travel at different speeds within different mediums. 
e. The size (magnitude) of the force that creates the wave or the energy transferred by the wave affects the amplitude of the wave.
Explore (30 minutes):
PART I

1. Cut 2 pieces of string 40 cm long.

2. Tie the 2 strings to the handle of a metal spoon.

3. Hold one end of each string in each hand.

4. Lightly tap the spoon against a solid object and listen to the sound. Tap it faster and tap it slower.  Tap it harder and tap it softer.
5. Wrap each end of the string around your index fingers.

6. Put your index fingers up to your ears and tap the spoon against the object again.  Tap it faster and tap it slower.  Tap it harder and tap it softer 

7. Compare the differences in the sound produced in each situation. Record observations in your notebook.  
8. Walk around the room and tap your spoon on a variety of other objects. Tap slower, tap faster.  Tap harder, tap softer.  What do you observe.  Record in notebook.
PART II
1. Fill a beaker to the 130-mL line with water.  Fill another beaker with 130-mL of vegetable oil.  Fill a third beaker with 130-mL of corn syrup.  Leave the fourth beaker empty.

2. Hold the pencil and tap the side of the beaker about halfway down from its rim.  Use the metal band near the end of the pencil to make a clear sound.

3. Listen to the pitch (frequency) of the sound.  Observe whether the sound continues for a moment or if it stops suddenly.  Write a description of the sound you hear in your data table.
4. Repeat steps 3 and 4 for the remaining beakers. 
5. Compare the sounds made by the beaker filled with air and the beaker filled with the different liquids.
Explain (15 minutes):

1. Using a diagram of the ear,  explain and demonstrate the following:
a. Sound waves are gathered by the outer ear which is shaped to help capture the sound waves (energy transferred in particles of air) and send them through the ear canal, which transfers them to the eardrum.  

b. The vibrations of air particles cause the eardrum to vibrate. 

i. If the vibrations follow each other slowly (low frequency) the sound is heard as a low pitch.  If the vibrations follow each other in rapid succession (high frequency), the sound is heard as a high pitch. 

ii. Sound waves with large amplitudes push on the eardrum with more force and are heard as loud sounds.  Sound waves with small amplitudes push on the eardrum with less force and are heard as soft sounds. 
c. Vibrations from the ear drum are transmitted to three small bones of the middle ear, which transmit the vibrations to the inner ear.  
d. The vibrations in the liquid of the inner ear cause the tiny hairs to vibrate.  The vibrating tiny hairs transmit the energy to nerves attached to the hairs. 
e. The nerve impulses are transmitted to the brain and interpreted as hearing.  
NOTE: If you do not have a 3D model and use the following interactive website instead: http://www.fearofphysics.com/Sound/dist.html 
2. Ask students the following questions:

a. How did the pitch (frequency) of the sound change as the density of the medium changed?
b. How does the density of the material in the beaker affect how long the sound continued to be heard after the pencil tapped the beaker?
Extend:

1. Design and test a model eardrum. http://www.smm.org/sound/nocss/activity/ssl8.htm
Standard 8-6: The student will demonstrate an understanding of the properties and behaviors of waves.





Indicator 8-6.5: Explain hearing in terms of the relationship between sound waves and the ear.





Other indicators addressed:


8-1.6 Use appropriate tools and instruments (including convex lenses, plane mirrors, color filters, prisms, and slinky springs) safely and accurately when conducting a controlled scientific investigation.


8-1.7 Use appropriate safety procedures when conducting investigations.
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