Lesson-By-Lesson Guide

Sound

(Insights Kit)

Science Goal 4
The learner will conduct investigations and use appropriate technology to build an understanding of the concepts of sound.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Essential question for the Unit:

What is sound and what makes it?  How is sound made, changed, and received?

Pre-Unit preparations:

· Send home the parent letter on page 23 of the manual.  Also include the Exploring Sounds Worksheet found on page 29.  Have children return worksheet to help evaluate prior knowledge.

· Collect toilet paper rolls, black film canisters, books about sound, a variety of metal cans with the edges covered in tape, music, books about sound, and cardboard boxes.

· Designate an area of the room for children to bring in samples of music, homemade instruments, or other items related to this unit.
· The students will be bringing home worksheets for most lessons to do prior to class discussions.
· Make sure that when students make instruments in the classroom that you look ahead to see if you need to use them in future lessons.

Investigation 1 – Sound

Lesson 1

Investigation 1:  Exploring Sounds

Students listen to, identify, and describe sounds on a C.D.

Students explore and describe sounds they make around the classroom.

Objectives:

4.05
Observe and describe how sounds are made using a variety of instruments and other “sound makers” including the human vocal chords. 

Focus Question:

What do you know about sound?

Estimated time – two forty-five-minute sessions

Activity, Part 1:

· Prepare a sound chart like the one on page 17 of the Teacher’s Manual.

· Tell students that you would like them to listen to some sounds.

· Play the CD so students can hear the different sounds.

· Ask children if they can identify the sounds.

· Use the chart to record answers.

· Encourage the children to make the sounds they hear.

· Help children use a variety of descriptors. 

· Tell students they will be exploring sound and will be adding to this chart as they make observations.

Activity, Part 2:

· Introduce science notebook.

· Demonstrate the proper use of the notebook.

· Give the children notebook pages from the Teacher’s Manual on pages 25 and 27. 

· Give students the opportunity to explore and describe sounds they make around the classroom.  (Be sure to establish classroom rules that allow student’s freedom during exploration, but does not disturb others.)

· Discuss the sounds the children made.

· Create a chart of words that describe sounds.

· Ask the children what questions they have about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  Make sure to include the following if they do not think of them.

• sound


Integration Hints:

· Challenge the children to choose a room in their house, sit silently, and try to identify as many sounds as they can. 

· Have students take a survey of what sounds people find most pleasant or most annoying.

· Have students make a sound puzzle for another students.  An example is shown on page 20 of the Teacher’s Manual. 

Science Notebook Helper:

· Refer to page 15 of the Insights Teacher’s Manual to introduce the essential elements of effective science notebooks.

· Use pages 25 and 27 to guide children with entries.

Assessment Opportunities:

Use anecdotal notes to determine children’s understanding. 
Lesson 2

Comparing and Describing Sounds

Students will understand that a great variety of sounds can be detected in our environment.  They will understand that sound has different characteristics, including pitch and volume.

Objectives:

4.05
Observe and describe how sounds are made using a variety of instruments and other “sound makers” including the human vocal chords. 

Focus Question:

What kinds of different sounds can you hear? 

Estimated time – two forty-five-minute sessions

Activity, part 1:

Note:  You will want to have prepared the film canisters ahead of time.  You will also need to assign students to groups of four for the film canister activity.  Have a variety of music ready to play for the children.
· Review the chart from Lesson One. 

· Allow children to share any sound related items they have brought in.

· Have the children listen to sounds in the classroom while being completely quiet.

· Have students record what they hear in their science notebook.

· Have the children share their observations.  Focus questions can be found on page 34 of the Teacher’s Manual.

· Divide the class into groups of four to play the matching game with film canisters.

· Have the students record their findings on page 43 of the manual.

· Have the students try to identify the objects in the containers.

· Encourage children with questions such as: Does this sound like anything you’ve ever heard before? Can you think of something else that it could possibly be? 

· Record the results of their experiment.

Activity, Part 2: 

· Gather students together and shake each canister.  Have them try to describe the sounds they hear.

· Categorize the sounds using a chart like the one found on page 37.  You may add sounds of your own to this discussion.

· Have students listen for these same characteristics in music.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  

Integration Hints:

· Read some haiku poems to the class and have them write their own poems describing different sounds.

· Play a variety of music for the students.  Survey their likes and dislikes.  Encourage them to compare what they have heard.

· Play a variety of music for the students.  Have them draw what the music makes them feel.  See if there are some similarities between students.

· Play a short film and have the children listen to the music.  Does the music add to their understanding of the film?  Would the film be the same without the music?

Science Notebook Helper:

Have the students write a paragraph about one of the sounds they heard during this lesson.  Encourage them to use as many describing words as possible.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.  

· Refer to the group recording sheets used during the matching sounds activity.

Lesson 3

What is Sound?  Sounds made by the Body

Students will understand that the voice makes vibrations and you can feel them and that sound is caused by vibrations.

Objectives:

4.01
Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.04
Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05
Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

What causes sound?  How do you know?

Estimated time – two forty-five-minute sessions

Activity, part 1:

Note:  You will want to have prepared the toilet paper rolls and other kazoo materials ahead of time.  You will also need to divide the class into partners.  Make the charade cards ahead of time.
· Review the chart from Lesson One.  Add to the chart as needed.

· Allow children to share any sound related items they have brought in.

· Explain how to play sound charades.

· Have volunteers try making a variety of sounds for the class.  (You may want to do this in groups so that any very shy children are more comfortable.) 

· Tell the students that they are going to explore how these sounds are made.

· Have children keep their notebooks with them and you can use the worksheet found on page 59 of the manual.

· Divide students into pairs and have them spread out.  

· Instruct children to put a hand on their throat and make “ahhh” sounds.

· Have the children describe what they feel.

· Try this with a variety of sounds. (Note:  Some of the sounds they make will not use the vocal cords such as clicking their tongue.  The will not feel a vibration from these sounds.  You may want to list these separately and refer to them later.)

· Have the children share their findings and discuss results.

· If the children have not made the connection to the word vibrations, give them this word at this time.  Question the children about what they know about vibrations. 

Activity, Part 2: 

· Divide students into.

· Show the students the kazoo that you have made and the diagram on Notebook page B. 

· Have the children follow the diagram to make their own kazoos.

· Give them time to explore on their own with the kazoos.

· Challenge children to find which type of sounds work best with the kazoo.

· Focus the students’ attention on the vibrations of the wax paper.

· Have children share their findings.

· Have children compare kazoo sounds with their voices.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  Make sure to include the following words if they do not come up with them.

•  vibrations

Integration Hints:

· Discuss onomatopoeia – words that sound like what they are such as thump.  Examples for this can be found on the Internet at http://georgetown.edu/cball/animals and at http://www.doghause.com/sounds.html.

· Show the children the Reading Rainbow episode entitled Mama Don’t Allow.  In this show, a man narrates the above titled book using his voice to create all of the sounds in the book – including musical instruments

· Invite a singer to come to your room and demonstrate the range that their voices have.

· Look up entertainers such as Luciano Pavarotti and Rich Little to see the variety of ranges that the human voice can create.

Science Notebook Helper:

Have students write about sounds that they can make that they think their friends cannot.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.  

· Use worksheets from the manual to determine children’s understanding.

Note:  Keep kazoos for use in lesson 12.

Lesson 4

What is Sound?  Exploring Vibrations

Students will understand that vibrating objects produce sound, some vibrations are visible as quick back and forth movement, and different size vibrations produce different sounds.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

How do vibrations cause sound?  How can changes in vibration change sounds?

Estimated time – two forty-five-minute sessions

Activity, part 1:

Note:  Prepare cans ahead of time.  Make sure that you have covered the edges with masking tape if necessary to avoid cuts.  (There are some tools that will cut the sharp edges completely off.) This is a material intensive lesson.  Make sure that you have everything you need ahead of time.  Make examples of the tools you will use.
· Review the chart from Lesson One.  Add to the chart as needed.

· Students share objects from home that vibrate.

· Introduce the tuning fork and demonstrate its use.

· Explore and discuss the tuning fork.  Demonstrate vibrations using water.

· Divide class into groups of 4 and then have them in pairs.  Have them practice with the tuning forks.

· Have students draw and label the tuning fork experiments in their notebook.

· Show students how to set up pegboard.

· Allow them to work in pairs to explore the rubber bands.  Challenge them to make low sounds and high sounds and to observe what happens. 

· Have students share their discoveries.  They may want to demonstrate on the pegboard.

Activity, Part 2: 

· Divide students into groups.

· Demonstrate how to make a drum with the balloon, rubber band, and can.

· Have the students make the drum and use them to make as many different sounds as they can.

· Use sand to observe movements in the drumhead.  Encourage the students to explore with making the sand move more or less and what happens when you set the drum down on a solid surface.

· Have students describe their observations in their notebook.

· Gather students together to share their observations.

· Demonstrate sand moving on a paper plate on top of a CD player.

· Discuss how sound is related to vibrations.

· Review sound chart and discuss sounds made by things visibly vibrating.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

NOTE:  Keep the drums that the class has made for future lessons.
Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  Make sure to include the following words if they do not come up with them.

•  tuning fork

Integration Hints:

· Encourage students to experiment with observing vibrations at home using sand or rice.

· Read about a famous drummer such as Buddy Rich.

· Have children research how sound is used to cause an avalanche after a large snowfall in the mountains.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.  

· Use worksheets from the manual to determine children’s understanding.

Lesson 5

Characteristics of Sound:  Exploring Pitch with Drums

Students will understand that pitch is the relative highness or lowness of a sound.  They will understand that stretching the materials of a drumhead creates higher tension and higher pitch; less tightness creates less tension and lower pitch.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

What is pitch and how can it be changed using a drumhead?

Estimated time – two forty-five-minute sessions

Activity, part 1:

Note:  Invite students to bring in drums they may have at home.
· Review the chart from Lesson One.  Add to the chart as needed.

· Have students share drums from home as available

· Have the students get the drums they made in the previous lesson.

· Ask volunteers to demonstrate the two drums they and their partner made.

· Compare and contrast the sounds from the two drums.  Teach the students that the difference in highness or lowness of a sound is called pitch.
· Look at your list of sounds and decide which has a high pitch or a low pitch.
· Order drums by pitch.  Ask students for their ideas about why the drums have different pitches and what makes the pitch high or low.
· Divide the students into groups of four.  Have them make new drums with material provided.  (At least 4 drums per group)
· Challenge students to make their drums have different pitches.

· Discuss what they can do to achieve this change.  Encourage students to experiment and find alternate ways to change the pitch of their drums.

Activity, Part 2: 

· Gather students for a class discussion.  Have them bring notebooks and drums.

· Have a child demonstrate their drums from high to low pitch.  Have a volunteer explain how the group made the drums with higher or lower pitches.

· Encourage students to make comparisons by using questions on page 85 of the teacher’s manual.

· Have each group share it’s experiences in this manner.  (Focus the children’s attention on the idea of tightness or tension.)

· Have each group choose one drum to put in front of the class.  As they do so, have them put the drums in order of pitch from highest to lowest.  Discuss why each drum might have a different sound.  (size, tension, materials used,…)  Help children understand that while the pitch on a drum might be the same, the timbre or quality of the sound may differ.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  Make sure to include the following words if they do not come up with them.

· pitch

· timbre (quality)

· tension

Integration Hints:

· Research how different cultures use drums as part of their traditions and heritage

· Invite musicians to come in and demonstrate how different instruments are played.  Have them show how rhythm patterns are written down, and how to tune a drum.

· Have students create their own rhythm and write it down for someone else to play.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  Worksheets can be found on pages 89 and 91 of the manual.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.  

· Use worksheets from the manual to determine children’s understanding.

NOTE:  Keep the drums that the class has made for future lessons.
Lesson 6

Characteristics of Sound:  Exploring Pitch with Rubber Bands

Students will understand that increasing the tension of a rubber band raises the pitch and decreasing the tension lowers the pitch.  They will see that faster vibrations cause a higher sound; slower ones cause a lower sound.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

 How does the increased or decreased tension in a rubber band change pitch?

Estimated time – one forty-five-minute session

Activity

Note:  Experiment with pegboards, golf tees, and rubber bands ahead of time to gauge problems that the children may come across.  For instance, if rubber bands have been used before or are old, the tension will be different and the pitch will vary.  
· Gather students with their notebooks and Home-School Worksheets.  Have them share examples of high and low pitched sounds that they found around their homes and describe them.

· Review relationships between vibrations and sound.

· Review relationships between pitch and tension.

· Have the students explain how we can change pitch in a drum. 

· Review the definition of tension.

· Divide class into pairs.

· Challenge students to arrange rubber bands and golf tees so that when plucked the pegboard instruments make sounds with at least 5 different pitches.

· Have the students write their findings in their notebooks.

· Challenge students to create configurations with segments of the same length that have different pitches.  (This should help them understand that length isn’t the variable here but tension.)

· Encourage children to make connections between change in tension and change in pitch.

· Have students share their findings.  Guiding questions can be found on pages 98-99 of the teacher’s manual.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  

Integration Hints:

· Challenge children to design and draw their idea of a make-believe instrument capable of playing very, very low sounds and very, very high sounds.

· Research pitch by learning about dolphin, whale, and bat communication.

· Have students make a set of wind chimes using different materials for a variety of pitch.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  Worksheets can be found on pages 101, 103, and 105 of the manual.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.  

· Use worksheets from the manual to determine children’s understanding.

NOTE:  Keep the drums and guitars that the class has made for future lessons.
Lesson 7

Pitch and Size

Students will understand that the size of a vibrating object affects the pitch it makes and that the larger objects produce a lower pitch than smaller objects (made of the same material).

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

 How does size affect pitch?

Estimated time – two forty-five-minute sessions

Activity, Part 1

· Review what they have learned about pitch so far.

· Review statements made on charts and evaluate for accuracy based on what you have learned so far.

· Ask children to come up with other things that might affect pitch.  If they come up with size, let them know that today they will experiment with how size affects pitch.  Other suggestions can be recorded on the chart for future research.

· Divide the class into groups.

· Have the children string the medium and large size washers on separate strings and (a) explore different ways to make sound, (b) compare the sound of two different sizes of washers, and (c) describe their findings in their notebook.

· Add in small washers to the explorations and have students compare these sounds to those of the other two sizes.

· Have students summarize their findings and share them with the class.

Activity, Part 2
· Demonstrate how to make sound using a paint stirrer.  Hold it flat on the surface of a desk with the end hanging off the edge.  Twang it to make it vibrate.  

· Place students into their groups and have the students make predictions about how the vibrations can change and what they can do to make that change.

· Students should now experiment with the one stick available to their group and record results.

· Have children notice what they can see of the vibrations and what they can hear.

· Relate this work to that of the washers.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  

Integration Hints:

· Have children learn about panpipes.  Read the Greek myth about the god Pan and invite a musician in that plays the panpipes or have children make their own by cutting the ends of straws as reeds.  (Tips for making the straw panpipes are on page 113.

· Have the students write an acrostic poem using a favorite sound word or a subject such as fireworks that makes a lot of sound.

· Use a string instrument to demonstrate the concept of size and pitch.

· Make a musical instrument out of bottles filled with different amounts of water. (You can use colored water in the bottles to identify them and students can make up their own composition and write it down by color.)

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  Worksheets can be found on pages 115 and 117 of the manual.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.  

· Use worksheets from the manual to determine children’s understanding.

NOTE:  Keep the drums that the class has made for future lessons.
Lesson 8

String “Guitars”  (Embedded Assessment)

Students will understand that strings can be vibrated to produce different pitches and that pitch can change depending on the size and/or tension of the vibrating object.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

 How can size and tension affect the pitch of strings on an instrument?

Estimated time – forty-five-minute session

Activity

Note:  Making the string guitars is difficult.  You may want to have some of the preparation done ahead of time such as putting the screw eyes in the pegboard already or having the string between them already attached to the screws.  You may also want to invite children who may have stringed instruments to bring them for demonstrations.  Bring in examples of guitar music to listen to.

· Have the students listen to and describe guitar music.

· Discuss similarities between this music and other sounds you have heard so far.

· Review with the children what they know about pitch and how it changes.  

· Demonstrate a stringed instrument for them and ask how they think the different pitches are made.

· Demonstrate how to assemble your pegboard guitar.

· Divide the class into pairs and have each pair make their own pegboard guitar.  Encourage them to use the different materials available to them.

· Have students share their guitars with the rest of the class.  As they share, have them explain how they made the strings make different sounds.  Emphasize the differences in size (thickness) of the string.

· Ask students to compare the quality of the sounds they produce.  Remind them about the word “timbre” or “quality”.

· Have the students record their findings in their notebook.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound.  

Integration Hints:

· Have the students research the use of stringed instruments in other cultures and throughout history.

· If you have access to a piano take the students in and open the piano (or have the music teacher do it) and demonstrate the factors that change pitch on the piano.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  Worksheets can be found on pages 127 and 129 of the manual.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.  

· Use worksheets from the manual to determine children’s understanding.

NOTE:  Keep the drums and guitars that the class has made for future lessons.

Lesson 9

Other Characteristics of Sound:  What is Volume?

Students will understand that volume is the loudness or softness of a sound.  They will understand that when more energy or force is used to make a sound, the volume increases.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

 What is volume?

Estimated time – forty-five-minute session

Activity

Note:  Have the children start bringing in small cardboard boxes.

· Use the Home-School Worksheet from lesson 8 as a springboard for discussions of loud and quiet sounds.  Add these sounds to your sound chart.

· Have the children pick sounds from the chart that they consider loud.  Which ones are quiet?   Discuss where you might hear these sounds.

· Explain that while you have been discussing things that make sounds higher and lower you will now be discussing what makes sounds louder or quieter.

· If no one has mentioned it yet, explain that the word “volume” is the word to describe loudness.  They will be using their instruments to explore volume.

· In groups of four, have two children play guitars and two play drums.  Tell the students that you will use your hand to indicate how you want the volume to change.  (You may want to start with one instrument at a time and then combine them.)

· Allow students to trade instruments about half way through.

· Have children stop playing their instruments and ask them to work in their groups to explore volume.  How do the vibrations change as sounds are played softly or loudly?

· Gather students back together to discuss the relationship between the way they played the instruments and the volume of sound.  Focus on the idea of “force” or “energy” during this discussion.

· Refer back to lesson 4 when the children used sand on the drum to see vibrations.  Use this example to illustrate the connection between the force of the vibration and the volume.

· Have students record their observations of this part of the lesson.

· Remind students of their experiences during lesson 3 with their body and sound.

· Have the students work in groups to explore the relationship between the vibrations in their vocal cords and volume.

· Discuss their findings.  Make sure that they understand that the more “strength” or “force” used to make the sound, the bigger the volume.

· Have your students summarize their findings in their notebooks.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound. Make sure to include the following words if they do not come up with them.

· volume

Integration Hints:

· Have the students listen to a piece of music and point out the changes in volume.

· Invite the school nurse in to talk about the effects of loud or persistent sounds.

· Have your students make a booklet of fun facts about sound.

· Read the poem found on page 137 of the manual.  Challenge them to write their own poem.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  Worksheets can be found on pages 139, 141, and 143 of the manual.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.

· Use worksheets from the manual to determine children’s understanding.
Lesson 10

Changing Volume:  Amplification

Students will understand that a second way to increase volume is to amplify: to increase the amount of material vibrating.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

 How can you change volume without changing the amount of energy used?

Estimated time – two forty-five-minute sessions

Activity, Part 1

Note:  You will want to explore the surfaces in your room with a tuning fork to determine which ones make the best sounding boards.  Also, experiment with the pegboard and box to listen for differences yourself.

· Have students share from their Home-School Worksheet.

· Tell students that you will be discussing ways to increase volume.

· Discuss amplification of sound.  Review ways we already know that volume can be increased.

· Introduce the idea that we use tools to increase volume as well as force.  Have children suggest ways that we do this.

· Demonstrate increasing volume using the tuning fork and a hard surface in the room.

· Explain the word amplification.

· Have the children experiment with the sound a comb makes when you vibrate the teeth.  Have them try out different objects in the room to amplify the sound.

· Have students share the results.

· Record materials that amplified sound the best.

Activity, Part 2
· Demonstrate the idea of sounding boards (a surface that is forced to vibrate by an object touching it) with tuning forks.  Description can be found on page 150.

· Set up pegboards with rubber bands.  Have the children compare the twanging sound from that to a box with rubber bands.  Challenge them to find ways to amplify the sound from the box.

· Have students share the results.

· Ask the children if they have any questions about sound.   Record questions on a chart for future reference.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound. Make sure to include the following words if they do not come up with them.

· amplification

· amplify

· sounding board

Integration Hints:

· Explore how a megaphone works.

· Listen to music that might be considered noisy.

· Examine old records with a magnifying glass to see the grooves.  Make your own phonograph with a needle and a paper cone.  Have the children describe how this works.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  Worksheets can be found on pages 155, 157, 159, and 161 of the manual.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.

· Use worksheets from the manual to determine children’s understanding.

NOTE:  Keep the drums and guitars that the class has made for future lessons.

Lesson 11

Sound Travels

Students will understand that air and a variety of other materials can transmit sound.  They will see that sound travels through some materials better than others.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

 How does sound travel?

Estimated time – one forty-five-minute session

Activity

· Make a map of the classroom. 

· Spread children throughout the room.

· Have one child stand at the front of the room and speak in a very low volume.

· Find out which children can hear the sounds and mark their location on the map.

· Ask children what needs to happen so that they can better hear.

· Repeat the experiment with the volunteer speaking at different levels of volume.  Mark these on the map in different colors.

· Ask children to come back up front using a very quiet voice.  This will demonstrate that while the volume doesn’t get louder, their ability to hear it gets better.

· Discuss this observation.

· Review ways that they made the tuning fork sound go farther.

· Have partners work together to see if they can make sound travel through materials.  Begin with tapping on the desk and then tapping the desk with one partner’s ear down on the desk.  Challenge students to think of other ways to go this same thing as they walk around the room using a nail and a pencil or pen.

· Record findings in science notebooks.

· Share with the class.

· Predict and test the theory of which material will transmit sound the best using the tuning fork.

· Ask the children what questions they may have about how sound is transmitted.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound. Make sure to include the following words if they do not come up with them.

· transmit

Integration Hints:

· Read Radio Rescue by Lynn Barasch to the students to learn about Morse code.  It is the story of the first child to have a license as a wireless radio operator in 1923.

· Have students visit www.marconicalling.org for information and history on Maraconi’s work.  There are interesting facts here about such things as the Titanic’s use of the wireless.

· Invite a sound professional in to describe some of the materials used to insulate sounds or keep them from traveling.

· Invite an amateur radio operator in to demonstrate how the “ham” radio operates and what uses it is put to such as weather spotting and emergency assistance.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  Worksheets can be found on pages 171, 173, and 175 of the manual.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.

· Use worksheets from the manual to determine children’s understanding.

Lesson 12

Using Sound to Communicate

Students will understand that string can transmit sound, and that a variety of factors influence the transmission of sound.

Objectives:
4.01 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.02 Show how the frequency can be changed by altering the rate of the vibration.

4.03 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.04 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.05 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

How do we use sound to communicate?

Estimated time – one forty-five-minute session

Activity

· Set up the experiment with the string across the room as described in the manual.

· Have students listen as you tap items tied to the string.  As one child to come up and put the hanging strings into their ears and see if the sound is different.

· Give the rest of the class the chance to participate in this activity.  (You may want to leave it up as a center for the children to experiment with.

· Have pairs of students tie a spoon to the middle of a piece of string.  Have them explore different ways to make sound with the spoon such as tapping with a pencil. 

· Take turns listening to the ends of the string.

· Make tin can telephones as described in the teacher’s manual on page 181.

· Try this activity with a variety of materials.

· Share results with the class.

· Have students get out the kazoos from lesson 3.  Experiment with a partner and the kazoos to determine where the vibrations are.

· Have students draw a diagram in their notebooks of the kazoo and the telephone.

· Ask the children what questions they may have about how sound is used to communicate.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound. Make sure to include the following words if they do not come up with them.

· transmitter

Integration Hints:

· Research people who have made inventions and discoveries related to sound such as Alexander Graham Bell and Thomas Edison.

· Take a field trip to the phone company or have someone from the phone company visit to talk about how a phone works.

· Read the story Telephones by Elaine Marie Alphin.

· Read Dolphins at Daybreak by Mary Pope Osborne.  Study how whales and dolphins communicate.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  A worksheet can be found on page 187.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.

· Use worksheets from the manual to determine children’s understanding.

Lesson 13

Other Characteristics of Sound:  Quality

Students will understand that sound quality is a complex characteristic that is different from volume and pitch.

Objectives:
4.06 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.07 Show how the frequency can be changed by altering the rate of the vibration.

4.08 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.09 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.010 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

What do we mean by the quality or timbre of sound?

Estimated time – one forty-five-minute session

Activity

Note:  Make sure that you have recorded sounds on a CD prior to the lesson.  Also record a child’s speaking on the CD.

· Have students listen to a sound on the CD.

· Have them describe the sound.

· Play the voice on the CD.

· Describe this voice.  Tell how you know who it is on the tape.

· Compare three of the drums from earlier lessons.

· Compare string instruments from earlier lessons to the drums.

· Review the meaning of the words “timbre” or “quality”.

· Have students draw pictures that represent the sounds they have just heard.

· Play music for the students and have them draw pictures that represent this music.

· Have students share their drawings.

· Add to a list of descriptive words for sound.

· Ask the children what questions they may have about the quality of sound and why it matters.

Science Content Words

Allow children to come up with words that they want to use in their word bank about the study of sound. Make sure to include the following words if they do not come up with them.

· timbre

Integration Hints:

· Have students use a tape recorder to present a play.  Choose a story that has lots of sound effects.

· Use the music from Peter and the Wolf to have children pick out different instruments.

· Create a class magazine where students write reviews of music the class has listened to.

Science Notebook Helper:

Make certain that the students have described their experimentation in their notebooks.  A worksheet can be found on page 197.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.

· Use worksheets from the manual to determine children’s understanding.

Lesson 14

Making Music

Students will understand that music is made up of sounds or different pitch, volume, and timbre.

Objectives:
4.011 Demonstrate how sound is produced by vibrating objects and vibrating columns of air.

4.012 Show how the frequency can be changed by altering the rate of the vibration.

4.013 Show how the frequency can be changed by altering the size and shape of a variety of instruments.

4.014 Show how the human ear detects sound by having a membrane that vibrates when sound reaches it.

4.015 Observe and describe how sounds are made by using a variety of instruments and other “sound makers” including the human vocal cords.

Focus Question:

How can you create music?

Estimated time – one forty-five-minute session

Activity

Note:  You may want to have the children make their instruments at home and bring them to school.  This gives them an interesting activity to do with their parents.

· Have students either make or refine the instrument they wish to play.

· Play a song from a CD.

· Have students look for patterns in the music and which instruments they can hear.

· Remind them of this as they create their own song.

· Within their groups the students will create their own song to play for the class.

· Play songs.

· Evaluate the sounds that you hear in the music.  For example:  How loud is it?  How high or low is the pitch?  What do you feel when you hear this music?

· Ask the children what questions they may have about the quality of sound and why it matters.

Science Content Words

· Allow children to come up with words that they want to use in their word bank about the study of sound. 

Integration Hints:

· Read or watch The Magic Schoolbus in the Haunted Museum:  A Book About Sound.

· Create an instrument museum with descriptions of the instruments they have made.

· Continue to have the class play their instruments and create music together.

Science Notebook Helper:

Have students summarize what they have learned about pitch, volume, and quality of sound.  You may want to have them do this over time.

Assessment Opportunities:

· Use anecdotal notes to determine children’s understanding.

· Use worksheets from the manual to determine children’s understanding.

Final Assessment

Part 1 – Performance Assessment

· Set up stations around the room.  Directions can be found on page 206 of the teacher’s manual.

· Use the rubric found on page 207 to evaluate the children’s understanding of the concepts.

Part 2 – Written Assessment

· Use the rubric and questions found on pages 208-209 to evaluate children’s understanding of the concepts.
