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Teacher’s Guide

Objectives
•	 Describe	how	vibrating	objects	make	sound	waves.

•	 Explain	how	sound	waves	move	through	matter.

•	 Explore	the	characteristics	of	sound	waves.

•	 Compare	what	makes	sounds	different,	including		
frequency,	pitch,	amplitude,	and	volume.

•	 Describe	what	can	happen	when	sound	waves	hit	
objects	and	explain	the	difference	between	absorption	
and	reflection.

•	 Understand	how	musical	instruments	make	sounds.

•	 Understand	how	our	voices	make	sounds.

•	 Explain	how	we	hear	sounds.

Reading Comprehension Skills
Preview	the	Book			◆			How	to	Read	Diagrams

Compare	and	Contrast

Skillbuilders are available for this title.

Supporting English Learners
Set Objectives Motivate	English	Learners,	and	help	
them	work	toward	clearly	defined	goals.	Determine		
both	content	and	language	goals	for	students.	Identify	
what	they	should	know	about	sound	energy.	Discuss	the	
Find	Out	About	statements	before	reading	each	section.

Summary
What is sound? The Delta Science Content Reader 
Sound Energy explains that sound is a form of 
energy we can hear. Students learn that sound 
travels in waves and discover that sound can travel 
through all types of matter. They discover the  
characteristics that make sound waves different 
from one another and how these characteristics  
affect the sound the waves produce. The book 
introduces students to the differences between 
materials that reflect sound and those that absorb 
sound. It concludes with a discussion of how we 
make and hear sounds.

Science Background
Sound is a form of energy, like light energy, 
thermal energy, electric energy, chemical energy, 
and nuclear energy. Energy is the ability to cause 
change, and sound causes changes within matter. 

Sound waves are produced by the vibration of 
matter. Like other types of waves, sound waves 
need energy for their production. They then carry 
that energy from one place to another. Sound waves 
can travel through solids, liquids, and gases. Only 
in a complete vacuum (where there is no matter, 
such as in space) can there be no sound waves.

All matter is composed of molecules, which tend 
to remain about the same distance from one 
another if undisturbed. But when a sound wave 
passes through matter, the molecules in matter 
are forced to move. For example, when a plucked 
string begins to vibrate, it pushes the air molecules 
to one side, causing them to crowd together. Then 
the string moves back past its original position and 
on to the other side, leaving a space. Air molecules 
move back into the space, 
but they are more spread 
out than before. As the 
string continues to vibrate, 
a series of compressions of 
air molecules move away 
from the string, causing air 
molecules to crowd together 
and spread apart farther 
and farther away from the 
vibrating string. We perceive 
this phenomenon as sound.
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2Delta Science Content Readers

What Is Sound?  
(pages 2–7)

Before Reading

Discuss the Cover 
Cover Image Discuss the photograph on the cover 
of Sound Energy. Use the information on the inside 
front cover to support the discussion.

Science Statement Discuss the science statement. 
Ask: Have you ever thought of sound as being a kind 
of energy? Can you name a vibrating object?

Build Reading Skills (page 2)
Preview the Book Use Build Reading Skills on page 
2 to review how to preview the book. Discuss the 
steps. Then model previewing pictures and captions.

Think Aloud What can I learn about this book 
from the pictures and captions? On page 5, I see 
a photograph of a harp and a diagram labeled 
“Sound Waves.” When I read the caption, I learn 
that the photograph and the diagram show how 
playing a harp makes sound waves. From looking 
at these pictures and reading the caption, I think 
this book will teach me about how sound travels.

Guide students as they finish previewing Sound  
Energy. Focus on nonfiction text features.

•	 Prompt	them	to	look	at	the	headings,	photo-
graphs, captions, and diagrams. Ask questions 
such as Why do you think that feature is there? 
How will it help you understand what you read?

•	 Prompt	them	to	look	at	the	bold	Vocabulary	
words. Guide the class in looking up a  
Vocabulary	word	in	the	Glossary.

Students can apply the skill in the Reflect on  
Reading activity on page 7.

K-W-L Chart Have students begin a K-W-L chart. 
They should add to it after each section.

What I Know What I Want 
to Learn

What I 
Learned

I hear lots of 
sounds every 
day.

What makes 
sounds  
different?

Make a Connection (page 3)
Make a Connection Discuss the Make a Connection 
questions. Use this discussion to build background 
and activate prior knowledge about sound energy.  
(Possible answer: The dangling part inside the bell 
hits the outside part of the bell. This makes the  
outside part of the bell shake, which is what makes 
the sound. I think the sound gets from the bell to 
our ears by moving through the air.) 

Find Out About Read each statement to help  
students set a reading purpose. Explain that these 
are the important topics that they will learn about 
in this section. 

Vocabulary Read	the	Vocabulary	words	aloud.	
Explain that students will see these words in bold 
in this section. Start a word web with Sound Waves 
in the center. Have students add vibration, compres-
sion, and any other important terms as they read.

During Reading

Sound Energy (page 4)
•	 Point	out	that	sound	is	a	type	of	energy.	Ask:	

What change does sound energy cause? (Sound 
energy changes the way particles of matter move.)

•	 Make	sure	students	understand	that	when	an	
object vibrates, it moves back and forth very 
quickly.	Point	out	the	guitar	string	in	the	picture	
on page 4 and discuss how it vibrates.

•	 Ask:	When an object vibrates, what does it do to 
the air around it? (It makes the air vibrate, too.)

 ✔ Checkpoint (Sound is made by a quick back-and-
forth motion called a vibration. The vibrating  
object causes vibrations in the air around it,  
making sound.)

Sound Waves (page 5)
•	 Ask:	What is a compression? (an area of high 

pressure)

•	 Ask:	When you pluck a guitar string, what  
happens to the particles of air around it? (The 
guitar string moves one way, pushing air particles 
in front of it and causing the particles to bunch 
up into a compression. Then the string moves the 
other way, causing another compression in that 
direction.)

•	 Ask:	Does a vibrating object make one  
compression or many compressions? (many)
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3 Sound Energy

•	 Ask:	What do we call these areas of high and low 
pressure as they travel through the air? (sound 
waves)

•	 Explain	that	when	sound	waves	move	through	
air, each particle bumps into the particle next to 
it, causing that particle to move. The first particle 
returns to its original place. When the second 
particle moves, it bumps into the next particle, 
causing it to move, and so on. The same is true 
when sound waves move through other kinds of 
matter, such as water.

 ✔ Checkpoint (When you hit the top of the drum, 
the top vibrates. This makes the rest of the drum 
vibrate, too. The vibrations push air particles 
above and inside the drum together. This makes 
many areas of high and low pressure, which make 
sound waves.)

Modeling Sound Waves (page 6)
•	 Explain	that	in	a	transverse	wave,	such	as	a	wave	

on the surface of an ocean or a lake, a pulse of 
energy causes the particles to move up and down 
in small circles as the energy moves forward. 

•	 A	sound	wave	is	a	longitudinal	wave.	Explain	
that in a longitudinal wave, particles vibrate back 
and forth as the energy moves forward. 

•	 Note	that	in	both	transverse	and	longitudinal	
waves, it is the energy of the wave that moves 
forward. The particles themselves do not move 
forward with the wave. 

•	 Ask:	What’s the difference between a transverse 
wave and a longitudinal wave? (Transverse wave: 
particles move up and down; Longitudinal wave: 
particles vibrate back and forth)

•	 Discuss	the	diagram	on	page	6	of	how	a	spring	
toy	models	a	sound	wave.	Point	out	the	area	of	 
compression. Ask: How does the wave move along 
the spring toy? (When you give one end of the 
spring a push, it forms an area of bunched-up coils  
called a compression. The compression then moves 
from one end of the spring to the other.)

 ✔ Checkpoint (Water waves: matter moves up and 
down as the wave moves; Sound waves: matter 
moves back and forth as the wave moves)

Sound Waves and Matter (page 7)
•	 Ask:	What can sound waves move through?  

(through matter, including solids, liquids, and gases)

•	 Explain	that	particles	in	a	solid	are	tightly	
packed.	Particles	in	a	liquid	are	more	loosely	
packed.	Particles	in	a	gas	are	spread	out.	The	
more tightly packed the particles, the faster  
sound waves can move from particle to particle.

 ✔ Checkpoint (There is no sound out in space  
because there is no matter out in space.)

After Reading
Reflect on Reading (page 7) Review each red  
heading in this section. About each one, ask: When 
you first read this heading, what did you expect to 
learn? What did you learn when you read this part of 
the book? 

Apply Science Concepts (page 7) This activity  
applies a concept from Find Out About on page 3. 
Help students plan their pictures. Ask: What do 
sound waves move through when they move from a 
vibrating object to your ears? (through the object, 
then through the air)

Why Are Sounds  
Different From One  
Another? (pages 8–15)

Before Reading

Build Reading Skills (page 8)
How to Read Diagrams Use Build Reading Skills on 
page 8 to review how to read diagrams. Discuss the 
tips. Then model reading the wavelength diagram at 
the top of page 10. 

Think Aloud The title tells me that the diagram  
is about wavelength. What is wavelength? The  
caption tells me that wavelength is the distance 
between two compressions. What are the clumps 
of dots close together at the bottom? Those must 
be the compressions of particles. In this diagram, 
wavelength must be from one area where the  
particles are bunched together to the next area 
where particles are bunched together.

Guide students as they practice reading the diagram. 
Remind them to read labels in the diagram and to 
look for the sentences on the page that discuss the 
topic shown in the diagram. Students can apply the 
skill in the Reflect on Reading activity on page 15.
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Make a Connection (page 9)
Make a Connection Discuss the Make a Connection 
question. Use this discussion to build background 
and activate prior knowledge about differences 
between sounds. (Possible answer: Some sounds 
are softer and some are louder. Some are lower and 
some are higher.) 

Find Out About Read each statement to help students 
set a reading purpose. Explain that these are the 
important topics that they will learn about in this 
section. 

Vocabulary Read	the	Vocabulary	words	aloud.	
Explain to students that they will see these words in 
bold in this section. Start a word web on the board 
with Sound Waves in the center. Have students add 
Vocabulary	words	as	they	read.

During Reading

Frequency and Pitch (page 10)
•	 Ask:	How does the second paragraph help you 

understand the wavelength diagram? (It explains 
that wavelength is the distance from a point on 
one wave to the same point on the next wave. It 
also explains that the wavelength of a sound wave 
is the distance between two compressions.)

•	 Ask:	What is the relationship between wavelength 
and frequency? (the longer the wavelength, the 
lower the frequency; the shorter the wavelength, 
the higher the frequency)

•	 Demonstrate	high	pitch	by	singing	a	few	notes	or	
playing a few notes on an instrument. Ask: Does 
this sound have high-frequency waves or low-
frequency waves? (high) Then demonstrate low 
pitch and repeat the question. (low)

 ✔ Checkpoint (low pitch; the slower the vibration, 
the lower the frequency, so the lower the pitch)

Amplitude and Volume (page 12)
•	 Ask:	How are amplitude and energy related? (the 

higher the amplitude, the more energy a wave has)

•	 Ask:	What is volume? What are two things that  
affect volume? (a measure of how loud or soft a 
sound is; (1) the amplitude of the sound wave and 
(2) how far you are from the source of the sound)

•	 Discuss	the	amplitude	diagram	on	page	12.	 
Ask: Do these waves look like they have the  
same frequency? How do you know? (Yes,  

because they appear to have the same number of 
waves in the same amount of space.) 

 ✔ Checkpoint (The amplitude gets higher, because 
high-amplitude sound waves make loud sounds, 
and loud sounds have a high volume.)

Absorption and Reflection (page 14)
•	 Ask:	What are the two things that may happen 

when a sound wave strikes an object? (It can be 
absorbed or it can be reflected.)

•	 Ask:	When would a sound seem louder to your 
ears—when it has been absorbed or when it has 
been reflected? (reflected)

•	 Ask:	Does sonar use reflected sound or absorbed 
sound? Explain. (reflected; measures how long it 
takes for an echo, which is a reflected sound, to 
return)

 ✔ Checkpoint (The hard sidewalk reflects sound. The 
soft grass absorbs sound.)

After Reading
Reflect on Reading (page 15) Once partners have 
discussed their diagrams, have them compare their 
sound waves. Ask: Which sound wave would have 
the higher pitch? Which one would have the lower 
volume?

Apply Science Concepts (page 15) This activity  
applies a concept from Find Out About on page 9.  
(Possible answers: High pitch/high volume: scraping 
on a chalkboard, screeching tires, sirens; High pitch/
low volume: meowing cat, children’s voices; Low 
pitch/high volume: air conditioner, fan, car engine; 
Low pitch/low volume: cat purring, refrigerator)

How Do We Make  
and Hear Sound?  
(pages 16–23)

Before Reading

Build Reading Skills (page 16)
Compare and Contrast Use Build Reading Skills on 
page	16	to	review	how	to	compare	and	contrast.	
Discuss the tips. Then read aloud the second para-
graph on page 18 and the first paragraph on page 19 
and model how to compare and contrast.
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Think Aloud To compare percussion instruments 
and stringed instruments, I ask, How are they 
alike? Both make sounds when part of the  
instrument vibrates. To contrast these kinds  
of instruments, I ask, How are they different?  
Percussion instruments vibrate when shaken or 
struck. Stringed instruments vibrate when their 
strings are plucked or moved with a bow.

Guide students as they continue comparing and 
contrasting percussion and stringed instruments. 
Students can apply the skill in the Reflect on  
Reading activity on page 23.

Make a Connection (page 17)
Make a Connection Discuss the Make a Connection 
question. Use this discussion to build background 
and activate prior knowledge about how we make 
and hear sound. (Possible answer: When sound 
waves reach our ears, something in our ears must 
start vibrating.) Ask: Do you think our ears work 
alone to help us hear? (Our brain helps, too.)

Find Out About Read each statement to help  
students set a reading purpose. Explain that these 
are the important topics that they will learn about 
in this section.

During Reading

Musical Instruments (page 18)
•	 Ask:	What are the three main types of musical 

instruments? (percussion, wind, stringed)

•	 Ask:	How do you play a percussion  
instrument? (by shaking it or by striking it)

•	 Ask:	How do you play a wind instrument? (by 
blowing into it and pressing on valves or holes)

•	 Ask:	How does pressing on different holes change 
the pitch of a wind instrument? (It changes the 
length of the air column inside the instrument.)

•	 Ask:	How does a musician play a stringed  
instrument? (by plucking the strings or moving 
them with a bow)

 ✔ Checkpoint (Possible answers: Percussion: cymbal, 
metal vibrates; Wind: flute, air vibrates; Stringed: 
cello, strings vibrate)

Speaking (page 20)
•	 Ask: What are vocal cords? (folds of thin muscle 

in the larynx, which is in the throat)

•	 Ask:	How do vocal cords work? (They tighten 
when we speak. When air from the lungs moves 
between them, they vibrate to make sound.)

 ✔ Checkpoint (Vocal cords tighten to make higher 
pitches so you can sing high notes. They loosen to 
make lower pitches so you can sing low notes.)

Hearing (page 22)
•	 Ask:	What does the outer ear do to help you 

hear? (It collects sound waves and sends them 
into the ear canal.)

•	 Ask:	How do sound waves get from the ear canal 
to the cochlea? (They move along the ear canal to 
the eardrum. The eardrum vibrates when sound 
waves hit it. That causes the three bones in the 
middle ear to vibrate. They pass the vibrations to 
the inner ear, where they enter the cochlea.)

•	 If	possible,	show	pictures	of	an	actual	hammer,	
anvil, and stirrup so that students understand 
what these parts of the ear are named after.

•	 Ask:	What does the cochlea do to sound 
waves? (The vibrations of the sound waves 
are changed to nerve signals which then move 
through the auditory nerve to the brain.)

 ✔ Checkpoint (parts of the ear, including the outer 
ear, ear canal, eardrum, hammer, anvil, stirrup, 
and cochlea, along with the auditory nerve and 
the brain)

After Reading
Reflect on Reading (page 23) (Alike: both use  
vibrations to make sounds; Different: Percussion: 
make sounds when shaken or struck, often have only 
one pitch; Wind: make sounds when blown into, 
most have valves/holes to change pitch) 

Apply Science Concepts (page 23) This activity  
applies a concept from Find Out About on page 17. 
Before students write their paragraphs, ask: Do you 
think rabbits and foxes hear better or worse than 
humans? Explain. (Possible answer: better than  
humans, because they have bigger ears than we do)

➥ Continued on last page
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Delta Science Content Readers

Test: Sound Energy
Part A: Vocabulary

absorb	 amplitude compressions	 echo

pitch	 reflect	 vibrations	 volume

Choose the correct vocabulary word for each definition. Write the word on the line.

 1. Back-and-forth movements, called _____________________, make sound waves.

 2. A moving guitar string pushes air particles together into __________________, 
or areas of high pressure.

 3. A sound’s _____________________ is how high or low the sound is.

 4. The _____________________ of a sound wave determines how much energy the 
sound wave has.

 5. The _____________________ of a sound tells how soft or loud the sound is.

 6. Carpets are useful in libraries because they __________________ sound waves.

 7. Hard materials such as wood floors usually ___________________ sound waves.

 8. Sonar uses the ____________________ of a sound wave to explore places that 
cannot be seen.

Part B: Science Concepts
Mark the best answer to each question.

 9. In a sound wave, each compression is followed by _____________________.

A  a pitch C  an area of low pressure

B  an echo D  an area of high pressure

 10. Sound waves move most quickly through _____________________.

A  cold air C  outer space

B  a pool of water D  a metal rail
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Sound Energy

Test: Sound Energy (continued)

 11.  Which of these sounds might have a high pitch and a low volume?

A  a child whispering C  a big dog barking

B  an adult shouting D  a plane taking off

 12. Which part of the ear changes vibrations to nerve signals?

A  outer ear C  cochlea

B  inner ear D  eardrum

Write the answer.

 13.  Look at the diagrams. Which has the longer wavelength, Wave A or  
Wave B? _____  Which wave has the higher frequency? _____  Which wave  
has the higher amplitude? _____

 14.  Look at the diagrams again. Which would make a sound with a higher 
pitch, Wave A or Wave B? Why? Which wave would make a sound with a 
higher volume? Why?

1 5.  Name three types of musical instruments and describe how to make sound 
with each type.

Wave A Wave B
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Let’s Review   
(inside back cover)
Have students complete their K-W-L charts before an-
swering	these	questions.	Possible	answers	are	shown.

1. Cover Connection (Vibrating objects make sound 
waves, a form of energy. Sound waves can differ 
in wavelength, frequency, pitch, amplitude, and 
volume.)

2. (As an object vibrates, it moves first in one  
direction. This pushes air particles together. The 
bunched-up particles form an area of high  
pressure, or a compression. As the object moves 
the other way, it makes a compression on the 
other side and an area of low pressure between 
the two compressions. The object keeps moving 
back and forth, making many areas of high and 
low pressure. These areas form sound waves.)

3. (The pitch of a bumblebee’s sound is lower than a 
mosquito’s, so the sound waves made by the bee 
have a lower frequency. Sound from a roaring lion 
is much higher volume than from either insect, so 
its sound waves have a higher amplitude.)

4. (Air from the lungs vibrates the vocal cords. More 
air makes them vibrate with more energy, making 
louder sounds; less air makes softer sounds. Tight 
vocal cords vibrate faster, making a higher pitch; 
loose vocal cords vibrate slower with a lower pitch.)

5. Compare and Contrast (The music would have 
the same pitch in both places. The music would 
be louder in the hallway. The hard floor and walls 
would reflect sound. The soft materials in the room 
with rugs and furniture would absorb sound.)

6. Write (Poems should be about playing one  
instrument and should mention how to change  
its pitch and volume.)

Try It! Glasses with more water make a lower-
pitched sound. Glasses with less water make a  
higher-pitched sound. Suggest ideas to test. For  
example: Does tapping the glass below the water 
level make the same sound as tapping above the 
water level?

Science at Home Have students do this activity at 
home with a family member. Suggest that they walk 
around, listening carefully. What sounds are made 
in the kitchen? What sounds come from outside?  
(birds, traffic) Remind students to think about what 
is different about the sound waves of each sound 
and how objects vibrate to make the sounds.

Answers to Test  
(Teacher’s Guide pages 6–7)
1. vibrations 2. compressions 3. pitch 4. amplitude 5. volume  
6. absorb 7. reflect 8. echo 9. C 10. D 11. A 12. C 13. Wave A has 
the longer wavelength; Wave B has the higher frequency; Wave A 
has the higher amplitude. 14. Wave B would make a sound with 
a higher pitch because it has a higher frequency. Wave A would 
make a sound with a higher volume because its amplitude is  
higher. 15.	Percussion:	strike	it	or	shake	it.	Wind:	blow	in	it.	
Stringed: pluck the strings or move them with a bow.

ADDITIOnAL ASSESSMEnT OPPORTunITIES  Use the 
Checkpoints, Reflect on Reading, and Apply Science 
Concepts features and Let’s Review questions as  
additional assessment opportunities.

This teacher’s guide is available online at

www.deltaeducation.com 
1-800-442-5444

Copyright © 2009 Delta Education LLC,  
a member of the School Specialty family.  
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