Problem Based Unit: Sound Off! Let’s Make Waves – A Sound Discovery
	Stage 1 - Desired Results

	Established Goals: 

· Discover the unique characteristics of sound waves (vibrations) that create the pitch, timbre, and dynamic of a sound. (AZ Standard General Music 5.2.1.2)


	Understandings: Students will understand that…
· Sound is caused by vibration

· The length of the wave affects pitch (AZSGM 5.1.5.3,4)
· The amplitude or height of the wave affects volume or the dynamic (AZSGM 5.1.5.5)
· The shape of the wave affects the timbre of the sound
	Essential Questions:

· What is sound?

· How does the wave form affect the sound?  

	Students will know:

· The definitions of the words vibration, pitch, dynamic, timbre, wave (AZSGM 5.1.5.5)
· The effect of the wavelength (AZSGM 5.1.5.3,4)
· The effect of the amplitude/height of the wave (AZSGM 5.1.5.5)
· The effect of the shape of the wave form
	Students will be able to…

· Recognize loud and quiet wave forms (AZSGM 5.1.5.5)
· Recognize high and low pitched wave forms (AZSGM 5.1.5.5)
· Determine whether a sound will be the same or different sounding based on the shape of the waves.

	Stage 2 - Assessment Evidence

	Performance Tasks: 

1. Students will recognize loud and quiet wave forms from recorded sounds on the SMART board using sound editing software (Audacity)

2. Students will predict the change in amount or size of vibration and check their predictions with an experiment

3. Students will analyze wave forms and determine the general pitch of the wave based on its wave length.

4. Students will analyze wave forms and determine which probably sound similar and which sound different.
	Other Evidence: 

· Observation

· Discussion in class about the topics using the correct terminology.



	Stage 3 - Learning Plan

	Learning Activities:

	Week 1
	Week 2

	Objective:  Determine how sound is made and what property is responsible for the sounds dynamic level. (PT 1 & 2)
	Objective: We will determine what properties of sound change the pitch and timbre of the sound. (PT 3)

	What is sound?

Earthquake Experiment – car and calling drums(PT 2)
Sound Recording (PT 1)
	How does the wave form affect the sound?

Sound analysis:
· Pitch (PT 3)
· Timbre (PT 4)


Performance Task 3 Example for week 2     ( Performance tasks 1, 3, and 4 would be done with similar type questions and would be asked and evaluated from recordings what we had done in class.  We would look at the class recordings, find a spot with differences, and I would ask questions similar to the following.  I would not use any paper/pencil tests or pre-made multiple choice questions.  It would all be evaluating things they have created.  Students would answer either on their white boards or with a number of fingers or some other quick assessment.  If there is disagreement between the answers, we would have peer discussion on the topic to resolve the difference in opinion.
Which of the following Wave lengths will make the highest sound?

Which will make the lowest sound?

Why did you choose the answers you did for the above questions?
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Earthquake Experiment
Objective: Be able to explain in writing, speech, or visuals, the properties of sound.
AZ Standard: GM 5.2.1.2 – Explain the nature of sound as vibration.
Materials Needed:

12 Matchbox cars

3  Calling Drums

1 Timpani Stick

Process:

1. Set up the drums side by side so the are in a row

2. Have some students setup the matchbox cars in an organized pattern (parking lot, freeway, whatever) on one of the end calling drums

3. Have the students guess (hypothesize) what will happen to the cars if you hit the drum furthest from the drum with the cars on it.

4. Once they have created a hypothesis, hit the drum and see what happens.  Have the students state whether they were correct in their hypothesis or not.

5. Now have the students hypothesize what they think will happen if you hit the middle drum which is closer to the cars.  Have them state it in relation to hitting the farther drum.  Will it cause the cars to vibrate more or less?

6. Test the hypothesis.  Verify whether it was correct.

7. Discuss why the cars move when you hit the drum.  Have students guess (hypothesize) how the sound of one drum is getting to the other drum.

8. Through the discussion guide students to the point that sound travels in waves or vibrations through the air.

9. For fun when you are done, you can have the students see what happens when you hit the drum with the cars on it.  (They love watching the cars flip and bounce.)

10. Before the students go have them make up some general statements that summarize the properties of sound that they observed.

a. Over distance the vibrations get to be _____ (less)

b. The closer you are to the source of the sound the _______ it will be. (louder)

c. The ______ (bigger/smaller) the vibration, the (louder/quieter) the sound.

11. For an extension you can discuss how the sound from the drum is like an earthquake on earth and what an earthquake would probably sound like.

12. Have the students help clean up the cars and instruments.
