Good Vibrations

An Inquiry Based Lesson about Sound

Jenny Reed and Karen McNees

Grade Level: 3rd 

Tennessee State Standards: 

 
SPI 0307.11.3 Distinguish between pitch and volume.


SPI 0307.11.4 Identify how sounds of different pitch and volume are produced.

Objectives: 


What is the difference between pitch and volume?


How are sounds of different pitch and volume produced?

Given a container and large balloons, students will produce sounds and vibrations

 related to a drum.


Given rubber bands and cups, students will create a stringed instrument with

 varying sounds and pitches.


Given a straw, students create a flute with varying degrees of pitches.


Given 8 glass bottles, students experiment with water to create a pipe organ.


Using 4 self-created instruments, students will perform a song demonstrating the

 knowledge they have learned about pitch, volume, and vibrations.

Materials:


Cylindrical containers, puffed rice cereal, large balloons, rubber bands, pencil

 with eraser

Cups or Boxes
Straws, Scissors

8 glass bottles (plastic would be optional), water, spoon

Websites:


www.brainpop.com Video and experiment about Sound


http://pbskids.org/zoom/activities/sci/ Interactive activity making a xylophone

 with bottles and water

Activities:


1. Students will brainstorm about the characteristics of sound using a bubble map.

Students may work independently or with a partner. Give students about 5 minutes to brainstorm and then discuss the characteristics of sound in whole group.

2. Watch BrainPop video on Sound. This gives a good introduction on what sound 

is and how it can be produced. You may also use the packet of information about sound to give background knowledge throughout the lesson.
3. Explain that students will participate in activities for the purpose of exploring

how sound is produced through various instruments. Students will rotate through 5 different sound stations. Students will be in groups of 3 to 4.
Station 1: “How Is Sound Produced By A Drum?” Students will use a cylindrical container and a large balloon to make a drum. They will place puffed rice cereal on top of the drum and then hit it with the eraser end of a pencil. Students should note what happens to the cereal when the drum is hit light and hard. Students will answer questions about the sound and vibrations the drum makes.

Station 2: “How Can You Make A Drinking Straw Flute?” Students will cut a “V” shape at the end of their drinking straw. Students will blow through their straw to produce a sound. Students can cut straws into different lengths to observe different pitches. Students will answer questions about the sound and pitches the straw flute makes.

Station 3: “Can You Play A Song Using A Homemade Xylophone?” Students will go to the website http://pbskids.org/zoom/activities/sci/ to use the interactive software to make a xylophone using empty bottles and water. They will fill the empty bottles with various amounts of water. They will hit each with a spoon to create sounds. Students can then record a song to play for the class.
Station 4: “How Is Sound Produced By A Banjo?”  Students will make a banjo by stretching rubber bands of varying sizes over a small box or cup.  Students will pluck the rubber bands to hear the different pitches.  Students will answer questions about the different pitches and what makes them different. 
Station 5: “How Can You Make A Bottle Pipe Organ?”  Students will put different amounts of water in each bottle.  Students will blow across the top of the bottle to make sounds of various pitches and volumes.  Students will experiment with the water levels to get different pitches and volumes.  Students will answer questions about the sounds they hear and what makes them different.  
Closure Activity:


Students will get with a partner to share three things they learned about their stations. Students will work with their partner to finish the bubble map about the characteristics of sound. They will include what they have learned during the stations. Students will write down any questions they still have about sound, pitch, and volume. The class will discuss these questions as a whole, look up answers to the questions, or continue with activities that would help them find the answers to their questions.

Alternate Activities for Advanced Learners and Struggling Learners:


Advanced Learners: Students could create a stringed instrument to play an 8 note scale on their own. Students would describe the instrument and play it for the class. Students could research the ear to advance their learning about how the ear hears sounds and processes the sounds it hears.

Struggling Learners: Station 3 http://pbskids.org/zoom/activities/sci/ would allow the struggling learner to work with the instruments easily without worry of making it correctly. Another activity would be if the teacher brought in different examples of instruments so that the students could handle them and look at them to see how sound could be made using the instruments. Students could make lists of items and the sounds they hear when they listen to the item.
Alternate Activities for further investigations:

“Percussing” Sounds from the body.


“Aeolian Sounds” Creating wind sounds using elastic bands.


“Roaring Cup” Compares to musical instruments like bells and violins that have 



cavities.


“Homemade Music” Homemade xylophone
Assessments:


1. Questioning: Students will answer questions from each station about what they

observed and learned. Students will answer these in a science notebook that will be taken up and graded based on their answers to the following questions:
Station 1:  What vibrates in a drum to produce sound? What part of the drum vibrates to produce sound? What is your evidence? What is meant by loudness? How do you vary the loudness of a drum?

Station 2:  What is a flute? How is sound produced in a flute? How can you vary the pitch of a sound produced by a flute? What part of a straw flute vibrates to produce a sound? What can you vary to change the pitch of a straw flute? How do you think clarinets, oboes, and saxophones produce sound? Use the pictures to help you. How could we find out?

Station 3:  What is a xylophone? How is sound produced using a xylophone? How did you change the pitch of the bottled xylophone? What did you notice about the water you put into the bottles?

Station 4:  What vibrates to produce sound in a stringed musical instrument, such as a banjo? What part of a rubber band banjo vibrates to produce sound? What is your evidence? What do you think might affect the pitch of the sound from a banjo? What variables can you change to vary the pitch of a rubber band banjo? How do you vary the loudness of the banjo? How can you vary the pitch of the sound produced by a stringed instrument such as a guitar or ukulele?
Station 5:  How can you vary the pitch of the sound coming from the bottle? What part of a bottle vibrates to produce sound? How is the air in the pop bottle made to vibrate? What can you vary to change the pitch of a pop bottle? How do you think pipe organs and horns produce sounds?

2. Performance Assessment: Students will choose an instrument to create on their
own at home. They will organize a group of 3 more people with different instruments to form a band. Students in the group will work together to play an 8 note scale starting from low pitch to high pitch. Groups may choose to play an easy song such as “Mary Had A Little Lamb.” Students will perform their scale and song in front of the class. Students will be graded on their ability to demonstrate the 8 note scale from low pitch to high pitch and songs must demonstrate different pitches, volumes, and sounds using their instruments.
3. Multiple Choice Assessment: Students will answer questions on a multiple 

choice assessment. Questions will come from the discussion of the class as well as the questions from each station.
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	CATEGORY 
	4 
	3 
	2 
	1 

	Participation 
	Used time well in stations and focused attention on the task. 
	Used time pretty well. Stayed focused on the task most of the time. 
	Did the stations but did not appear very interested. Focus was lost on several occasions. 
	Participation was minimal OR student was hostile about participating. 

	Journal/Notebook 
	Answers are clear and accurate, notes are taken regularly. 
	Answers are clear and accurate, notes are taken occassionally. 
	Questions are not answered completely. Notes are taken occassionally, but accuracy of notes might be questionable. 
	Questions are not answered, or not clear. Notes rarely taken or of little use. 

	Summary 
	Summary describes the skills learned, the information learned and some future applications to real life situations. 
	Summary describes the information learned and a possible application to a real life situation. 
	Summary describes the information learned. 
	No summary is written. 

	Performance 
	Instrument is made correctly and used to make varying pitches, volumes, and sounds. The scale is played in the correct order from low pitch to high pitch.The band is well organized. Band added a song to play. 
	Instrument is made correctly and used to make some varying pitches, volumes, and sounds. The notes of the scale are mostly in order, with a few exceptions. The band is mostly well organized and attempted a song. 
	Instrument is made with several errors and pitches, volumes, and sounds vary little. The notes of the scale are mostly out of order. The band is not well organized and no song attempted. 
	Instrument is made incorrectly or not made at all. Pitches, volumes, and sounds do not vary. The band is not organized and no song attempted. 


16/16 = A

0-11/16 = F
15/16 = A



14/16 = B

13/16 = C

12/16 = C

