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SeeS Sound Lesson plan

SeeS – Lesson Plans: Sound
To be presented at Wilson Elementary School Thursday, February 21, 2007
Opening and Wrap up For SeeS  - Sound
Overall Objectives:
· The students will form a conceptual understanding of the terms “sound waves”, “frequency”, “resonance”, “compressed waves”, “transverse waves” and “pitch”

· The students will form a conceptual understanding of how sound is created and how it travels in the air.
Average length of SeeS Session: 1 hour; 5-8 minute introduction, 15 minutes at each station and 5-8 minute conclusion
Supplies needed: 

Introduction

For introduction, you will need a person playing a guitar, cello or bass. 

Closing

For closing, you will need a singing rod, Spouting Bowl, drum, mallet, modified speaker, laser
Vocabulary:

· Sound waves-The longitudinal progressive vibrations in elastic medium by which sounds are transmitted.
· Frequency - the number of occurrences within a given time period
· Resonance – This is the vibration frequency of a rotating or moving object.
· Compressed (longitudinal) Waves – A wave propagated by means of compression and the vibrations are in the same direction as the plane of motion
· Transverse Waves – Vibrations are at right angles to the direction of the wave.
· Pitch – the property of sound that varies with variation in the frequency of vibration
Associated or informational files for this SeeS Session and LP (Word, PDF, Excel, Flash Videos):

· 2008_SeeS_Sound_IntroandClosing.ppt
· 2008_SeeS_Sound_Poster.ppt

· 2008_SeeS_Sound_Station.ppt

· 2008_LP_SeeS_Sound

· Supplemental
Planned Activity Stations:

	Station 1:
	Tuning Fork & Sympathetic Vibrations
	Chris A.

	Station 2:
	Amplitude & Channeling
	Chris B.

	Station 3:
	How Sound Travels – Slinky activity
	Ernie

	Station 4:
	Resonance & Pitch
	Matt


SeeS Session Outline:

I. Introduction 







2-3 minutes
A. Have one instructor talk about why they became involved in Physics

B. Instructor will talk about Sound and introduce the musician (Guitar player, Cello player.. etc)

C. Follow the script with the musician to discuss waves and use the slinky for more visual help for the students. 
II. Stations








40 minutes
A. Have students break into their groups of 4 to go to each station.


B. Rotate groups through the 4 stations
III. Wrap up








2-3 minutes
A. Wrap up the talk with a demo of lasers bouncing off a drum and a speaker.
Script to use with the Musician for introduction to Sound Activities

Instructor begins with short intro on relationship between Music & Physics.  (Bold letters denotes actions or things for the instructor to say.)
e.g. The vibrations on a string model many things important in Physics, from waves in the water to electrons in atoms!

Plucking the string
<Pluck the string>

Pluck the string and you get a transverse - sidewise  moving - wave in the string.

The end point at the bridge and up at the head stock hold the string and it moves in between.

<Pluck the string and then touch it in the middle to stop it> QUESTION: HOW IS THIS SUPPOSED TO BE DIFFERENT FROM JUST PLUCKING STRING??

Now this vibration actually causes the bridge to vibrate.

This causes the entire front piece of the guitar to vibrate, and since this is larger than the strings, it makes louder sounds. Some of these are reflected towards the back of the guitar, but then the back piece of the guitar helps to reflect them outward again through the sound hole. 

<<Demo sidewise/transverse wave on slinky>>

This is like the vibration on the string

<<Demo compression/longitudinal wave on slinky>>

But this is actually the type of wave that brings the sound to your ear – a sound wave.
How can I make the sound louder?

Pluck it harder - pull the string more before letting it go.

<Demonstrate soft and loud sounds by changing plucking strength> 

How can we change the pitch - we call that the frequency - of the note?

1.  Shorten the length of the string using the finger produces a higher pitch (frequency) tone.

2.  Playing on a thinner string increase the pitch (E A D G B E)

3.  Tension in the string this is used to tune the instrument!


<Play a short scale>

So that’s how we play a tune with different notes.

What about the timbre the “quality or color” of the note?
How does a voice sound different from a trumpet or a guitar?

Even with a guitar we can have different timbre.

<regular guitar, palm-muting (cleaners, sharper sound), using a slide >

Note timbre on one instrument is not that varied (certainly when played “classically”) and some of these techniques may be accentuating difference in loudness more than timbre.

Harmonics
When the finger is lightly presses at special places like ½, 1/3, ¼ etc of the string then a “purer” note is played.

This forces the string to vibrate not with fixed positions only at the ends as before, but now with a fixed position in the middle too!

 <Demonstrate harmonics on one string (pluck string, then hold down lightly to create harmonic) then play demo song with regular notes (hold down hard) and harmonic notes (hold down lightly) – this shows that harmonics are different than just simply creating different notes by holding down hard on string>

Chords – add this only if time - optional

And now we are ready for MUSIC, with notes of different pitch or frequency, volume/ loudness or amplitude and even timbre.

<Play a song on guitar to demonstrate music!>

Sound Station 1 Lesson Plan:  Tuning Fork and Sympathetic Vibrations        10 min
To be presented at Wilson Elementary School Thursday, February 21, 2008
Objective:
The students will
· Gain an understanding that sound is actually a wave.
Materials:

· 3 to 4 tuning forks
· about 5 mallets (just in case they break one)

· 3 to 4 baking sheets with dark bottoms 

· water

· 3 to 4 strong direct lights

· sympathetic vibration apparatus (tuning forks attached to the top of wooden boxes – boxes have one closed end and other end open)

· Corresponding poster from the file 2008_SeeS_Sound_Posters.ppt
Note:  This activity is really impressive if the table it is set on is near a wall and the room is not too bright.  The kids enjoyed seeing the reflection of the waves on the wall.

Vocabulary:

· tuning fork - a metal implement with two prongs that gives a fixed tone when struck

· waves - A wave is a disturbance that propagates through space, in this exercise, water
Procedures:

1. Set up the station with 4 to 5 working areas.  3 to 4 of the areas will have a tuning fork and a mallet next to a baking sheet filled with water.  A light should shine on the water to help make the waves more visible.  The 4th or 5th area will have the sympathetic wave apparatus set up with a mallet.  The more working areas for the children will help keep them engaged with the activity and not stuck waiting in a line for long.
2. Instructor explains to the students that sound is actually waves that travel through the air and to prove that it is waves, they will use a tuning fork, make it vibrate and then place it in the water while it is still vibrating.
3. Have the students line up behind each area and help them with the activity.  For the tuning forks they will tap it with the mallet to hear the tone and then place it in the water to see the waves.  For the sympathetic vibrations area, have them tap the tuning fork with the mallet after they have placed the two open ends of the box facing each other and touching.  If the apparatus is tuned properly, the wave will transfer from the vibrating tuning fork to the other tuning fork.
Sound Station 2 Lesson Plan:  Attenuation and Channeling

10 min

To be presented at Wilson Elementary School Thursday, February 21, 2008

Objective:
The students will
· Gain an understanding of how sound travels outward in all directions

· Gain an understanding of how sound gets soft as it normally spreads (1/r2) 

· Gain an understanding of channeling effects that allow sound to stay louder

Materials:

· Megaphones

· Corrugated Pipe

· 2 PVC Pipes

· Computer with sea noises (whales and such)

· Corresponding poster from the file 2008_SeeS_Sound_Posters.ppt
Vocabulary:

· Sound – vibrations in the air / medium that we sense (hearing)
· Channeling – a the focusing of sound allowing it to not dissipate as quickly
Procedures:

1. Keep all items away from the children until prepared to let them play with them.  Otherwise they will not listen to the instructions and directions..  

2. Explain how sound spread in all directions so it gets quiet fast.  Then introduce the concept of a megaphone and how it directs the sound towards where it is facing.  Then you can reverse the role of the megaphone by placing it to your ear to help gather the sound up to make it easier to hear.  Point out how these both mimic the body, the mouth and the ear.  Have the kids try these out but emphasize no yelling, indoor voices.  

3. After they have tried the megaphones, move to channeling and the tubes.  Since the sound has no where to spread but one direction, it stays the same volume.  (Demos include using the tube to change which direction your voice is coming from, perhaps your feet or from behind.)  Have the kids try channeling, but voices have to be kept quiet (not even indoor voices).  

4. The last 2-3 minutes should have the computer out and have the whale sounds playing so they can hear the neat whale voices being channeled around the ocean.  
End of activity questions to ask:

1. How does sound travel normally?

2. What can we do to make sound travel differently?
Sound Station 3 Lesson Plan – How sound travels – Slinky activity     10 min

To be presented at Wilson Elementary February 21, 2008

Objective:
The students will
· Get an idea how sound travels by showing waves in a spring.

· Get a basic introduction to harmonics.

· Get an introduction to wave properties:

· Wave Speed

· Wave length

Materials:

· Lead Brick

· Large Spring

· A dozen SlinkyTM or so.
· Corresponding poster from the file 2008_SeeS_Sound_Posters.ppt
Vocabulary:

· Standing Wave

· Harmonic

· Wave Length

Procedures:

1. First have to students sit where they can not touch the large Spring.
2. Next, use the large spring to show the students different types of waves and how to make the waves go faster.

3. After the demo and asking if there are any questions, have the students get in groups of two and give each a slinky.

4. Have each group try to create the different waves. (Make sure they are spread out from each other and that they don’t over stretch the slinky.)

Sound Station 4 Lesson Plan:  Resonance and Pitch


10 min

To be presented at Wilson Elementary School Thursday, February 21, 2008

Objective:
The students will
· Understand the phenomenon behind three types of ‘instruments’

· Understand the idea of pitch 

· Understand that different ways of changing pressure of air all lead to sounds 

Materials:

· Various bottles of different neck length

· ‘Boomwackers’ with end caps

· Singing corrugated pipes

· Corresponding poster from the file 2008_SeeS_Sound_Posters.ppt
Vocabulary:

· Helmholtz resonator

· Pitch

Procedures:

1. First tell children that we are going to learn about three different ways to makes sounds.

2. Helmholtz resonator: tell children first going to learn about the Helmholtz resonator. Ask if they can guess that this is – then tell them that bottles are Helmholtz resonators. Demonstrate noise by blowing across top of bottle.

3. Explain physics – small column of air in neck of bottle vibrates up and down when blown across top. This leads to pressure differences inside the bottle cavity, and these give rise to sound (like how intro teaches that our voices make sound by making pressure waves in the air).

4. Allow children to attempt sound by blowing across bottles. Also, have some bottles with different neck sizes, different levels of water inside. Discuss with children how these differences change the pitch (sound) coming from the bottle (water increases the pitch).

5. Next take out a boomwacker. Ask if the children have ever seen a pipe organ. Say that boomwackers are similar. Columns of air inside the tube can be standing waves, which make sounds that our ears can hear. Again, stress that pressure differences inside the air make the sound. 

6. Hit the boomwacker with the cap on and with the cap off. Hit boomwackers of different lengths. Ask the children to describe the difference in sounds that they hear. Allow the children to make sounds with the boomwackers.

7. Now introduce the singing tubes. Tell children that, just like boomwackers, standing waves of differently-pressured air are created in the tube. But instead of hitting the tube, we swing it around to create the waves. Play singing tube. Swing faster to achieve different tones.

8. Allow the children to swing the tubes. Ask them how many different notes can they reach. Different notes are reached as the air moving through the tubes reach a high-enough velocity for the next frequency of note to occur.
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