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Use of light and/or sound to communicate across a distance

6

Essential Question

How Can We Communicate
Using Light or Sound?

on the tablet with headsets. The
screen uses light so he can see to
navigate.

Active Reading
Active readers look for main ideas before
they read to give their reading a purpose.
Often, the headings in a lesson state the
main ideas. Preview the headings in this
lesson to give your reading a purpose.

echo

Active Reading

echolocation

Remind students that active readers
preview headings to establish expectations
and purposes for reading. Headings often
describe the main idea. Reading with a
purpose helps active readers focus on
understanding and recalling what they read
in order to fulfill the purpose.

fiber optics
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• Describe technology that uses sound and light for
communication.

students to think about different ways the
phenomena of sound and light energy are
used for communication in their everyday
lives. Ask them to think about what they
observe in the photo, at school, or when
they walk or ride to school. Write their
observations on the board under the
headings "Uses Light" and "Uses Sound."
Some things may fit under both headings.
Using what they have learned about light and
sound, ask them in which situations one is
preferred and why.

The boy is listening to something

Main Idea and Details

• Explain how sound and light are used to
communicate information.

Discuss the Phenomenon Invite

How is the tablet using sound and light
to communicate?

List the terms. As you learn about each one,
make notes in the Interactive Glossary.

Objectives

Engage Your Brain!

Find the answer to the following question
in this lesson, and record it here.

Lesson Vocabulary

1 Engage/Explore
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Vocabulary and Interactive Glossary
Remind students to find and list the yellow
highlighted terms from the lesson. As they
proceed through the lesson and learn about
the terms, they should add notes, pictures,
or sentences in the extra spaces in the
Interactive Glossary.

Lesson 6
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2 Explain

Explain
Claims • Evidence • Reasoning
Direct students to preview the pictures and
captions on these two pages. Have them
state a claim about the benefit of using
sound or light to communicate a message.
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What Does It Say ?
You communicate when you share information,
thoughts, and ideas with others. Sound and light
are used to communicate information.

Active Reading
Remind students that detail sentences give
examples, features, characteristics, or facts
about a topic. Active readers stay focused
on the topic when they ask, What fact or
information does this sentence add to
the topic?

Interpret Visuals
A detail of the text is that different-colored
lights can have different meanings. Have
students identify the picture that shows this.
Ask students, What does the red light on the
traffic light indicate? Ask for other instances
when red lights are used. Ask directed
questions to help students understand that
red lights often indicate danger. Then ask
how the red in a traffic light warns of danger.
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Active Reading As you read this page, underline two
details about communication using sound or light.

Of course, you use sound to communicate
when you talk or sing. When you whistle
to your dog, you are calling him to come
to you. Since sound can travel through
opaque materials that light cannot, sound
sometimes is a better way to communicate.
The volume of sounds can be increased to
make sure the message is heard.
Handclapping
communicates
enjoyment.
A car horn warns
you of danger.

The coach’s voice
communicates
the time of the
next game.

Light is used to communicate, too!
There are times when light is a better
choice than sound. In dark places or when
you are expected to be quiet, light is used
to give a message. Different colors of light
can have different meanings.
The lit exit sign in
a theater gives you
direction.
The sign in a store
window tells you
the store is open.
Traffic signals tell
drivers it is safe
to go through the
intersection.
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English Language Learners
Help students understand what
it means to communicate a
message. Students may think
that communication happens only
when something is said or written.
Explain how pictures, numbers,
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Lesson

graphs, and body language
are used for communication.
Ask students to take turns
communicating a message
using gestures.
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Develop Inquiry Skills

Sound and light are often used together to
communicate a message. When there is an emergency, a
fire truck uses a siren and lights. This makes it easier for
you to know it’s coming. Using light can help when there is
a lot of noise. Sounds help when there are opaque objects
in the way or when there is glare from the sun.
Cell phones transmit
sound and have lighted
displays to show you
where to tap.

Interpret Visuals
For each of the pictures on these two
pages, ask students to write beside the
picture whether sound, light, or both are
used. Have them consider what properties
or characteristics of light or sound make it
useful for communicating the message. When
both light and sound are used, how is it
useful to have both?

Crosswalk signals use
light and sound to tell
you it is safe to cross.
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DRAW CONCLUSIONS Why does a train
use sound, and not light, as it approaches
a crossing with a road? The train may be
around a curve or too far away for drivers to
see a light. Why do bus drivers stop and
open the door at railroad crossings? They
open the door to listen for trains.

The spotlight on the
performer tells you to
listen to her.

Claims • Evidence • Reasoning
Have students look again at the pictures on
these two pages. Ask them to revisit their
claim about the benefits of using light or
sound to communicate a message. Have
them cite evidence from the text to explain
their reasoning.

How is it helpful to have sound at a
crosswalk signal?

If it is a sunny day, the light may
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not be easily seen.
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Differentiation — Leveled Questions

Extra Support
How can you communicate
"stop" and "go" to your friend
using a flashlight? Flash the light
once for "stop" and twice for "go."

28/07/17 2:34 AM

Challenge
Your friend is around a corner.
How can you communicate
"stop" and "go" using a flashlight
and a mirror? Place the mirror at
an angle at the corner. Flash the
light on the mirror once for "stop"
and twice for "go."
Lesson 6
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1 Engage/Explore

2 Explain
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2 Explain (continued)

Active Reading
Remind students that to find an effect, active
readers ask themselves What happened? To
find a cause, active readers ask Why did it
happen?

Sound
You Do Not Hear
The properties of sound can communicate information
about things we cannot see. Sound, like light, can
reflect. Animals have taught us a thing or two about
how to use the communications from sound reflections.
Active Reading After you read this page, underline the words that
tell the effect of sound waves from a bat reflecting off an object.

Some animals can hear sounds at ultrasound
frequencies, which are higher frequencies than
human ears can detect. Bats use these sounds to
locate objects. The sound from the reflection is an
echo. Bats send out high-pitched signals. They can
tell how far away an object is by how long it takes
to hear the echo from the object. The process of
determining the location of an object by reflected
sound is echolocation.

Develop Science Vocabulary
Compound words combine the meanings of
two words.
ultrasound Draw a vertical line between ultra
and -sound in the compound word ultrasound.
Tell students ultra means very or extremely.
Ultrasound is a very high-frequency sound.
echo The word echo is the Greek word for
sound.

Ultrasound is used to get information about the
inside of people’s bodies. Different body structures
reflect high-frequency sound waves differently.
Ultrasound scanners are moved over a person,
and information is communicated to the doctor. A
picture of internal organs is displayed on a screen.
Ultrasound scanners can even provide information
about the speed and direction of blood flow.

echolocation Draw a vertical line between
echo and -location in the compound word
echolocation. Echolocation is using sound to
communicate location.

Develop Inquiry Skills
Explain to students that the speed of light is
about one hundred thousand times the speed
of sound. Write the number on the board:
100,000.
APPLY CONCEPTS Why is sound reflection
used to communicate location and not light
reflection? Students should recognize that it
would be much more difficult to measure the
amount of time it takes for a light wave to
reflect back because it travels so fast.
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Math Connection

Compare Amounts Light travels at about 300,000 km/sec. Sound
travels at about 300 m/sec. 1 km is equal to 1,000 m. Ask students to
multiply 300,00 km/sec by 1,000 m/km to calculate the speed of light
in m/sec. Write the speeds of light and sound in m/sec on the board.
Ask students to compare the two speeds. Start with comparisons
they can understand, for example, between 1 and 10, then between
10 and 100.
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Review wave reflection with students. Explain
that all waves, not just light waves, reflect.
Ask students to use this information to make
a claim about using sound waves to learn
about the location of objects.
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Claims • Evidence • Reasoning
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Develop Science Vocabulary

Light Energy for
Communication

fiber optics Tell students that the word optic
comes from an ancient Greek word meaning
"seen." Students are likely familiar with other
terms using this word, such as optical illusion
and optician.

Develop Science Concepts

The properties of light are
used in cell phone and Internet
communications. Light’s speed
and energy and the way it reflects
all make it an efficient way to
transmit communication signals.
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Pulses of light can be used to send
information. Fiber optics uses thin
transparent fibers to send light signals
for communication. Signals are sent in
pulses through the fibers at a certain
angle. This ensures that all of the light
signal is reflected back inside the fiber.
None of the signal is transmitted through
the fiber, even though it is transparent.

Students learned about Morse code in the
flipchart activity. Fiber optics uses coding to
send information using light. Pulses of light
carry the encoded message. Optical fibers
use visible or infrared light for communicating
messages.

Fiber optics has advantages over other
forms of communication. Many fibers are
bundled together into fiber optic cables.
These cables can carry a large amount of
information. They are strong and flexible
and can carry information over long
distances. They can be laid underground
and even across the ocean floor.

Develop Inquiry Skills
CITE EVIDENCE What evidence in the text
tells why fiber optic cables are run along
the ocean floor? Students should identify the
sentence that says, They are strong and flexible
and can carry information over long distances.

Claims • Evidence • Reasoning
How is fiber optics used for
communication?

After students have reviewed the content on
these two pages, ask them to revisit their
claim about using sound waves to locate
objects. Have them cite evidence from the
text to support their claim.
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Fiber optics is used to carry Internet
and cell phone signals.
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Differentiation — Leveled Questions

Extra Support
What wave property is used
for ultrasound and fiber optics
communication? reflection
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Challenge
Use the Internet to research
which types of electromagnetic
radiation (light) communications
satellites use. radio waves and
microwaves

Lesson 6
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