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Summary
The Delta Science Content Reader Heat and Light
Energy covers what thermal energy and heat mean
in science and the three ways thermal energy can
move: conduction, convection, and radiation
(including light energy and the electromagnetic
spectrum). Students learn that light is absorbed,
reflected, and refracted by different materials. The
book also provides an overview of how the human
eye works and explains how understanding light
allows us to develop technologies that put light
energy to practical use.

Red Edition
Grade 3–4
reading level
Purple Edition
Grade 4–5
reading level

Science Background
The Sun is the main source of Earth’s energy. Both
thermal energy and light energy come to Earth
from the Sun.

Objectives
• Understand the relationships among thermal energy,
temperature, and heat.

What Is Heat? What happens when you hold a
chocolate bar in your hand? Thermal energy flows
from your hand to the chocolate and it begins
to melt. We call this flow of thermal energy heat.
Heat is really just another word for thermal energy
that is moving. In the scientific sense, heat flows
any time there is a difference in temperature. Heat
flows naturally from the warmer object (higher
energy) to the cooler one (lower energy).

• Explain ways that thermal energy can move: conduction,
convection, and radiation.
• Describe how light energy makes up part of the
electromagnetic spectrum.
• Explain what happens when light hits different
materials: absorption, reflection, and refraction.
• Describe how the human eye works.

Thermal energy and temperature are related but
are not the same thing. The amount of thermal
energy depends not only on the temperature but
also on the amount of matter in an object. For
two objects at equal temperatures, the object
with more mass has more thermal energy.

• Understand why we see different colors.
• Compare two main kinds of lenses: convex and concave.
• Define lasers and fiber optics.

Reading Comprehension Skills

What Is Light? What happens when
you “see” this page? Light in the room
reflects off the page and into your eyes.
The reflected light carries information
about the page that your brain uses to
make a mental picture of the page. We
see most of the world by reflected light.

Preview the Book   ◆   Cause and Effect
Sequence   ◆   How to Read Diagrams
Skillbuilders are available for this title.

Supporting English Learners

Light is a form of energy. It travels
extremely fast and over long distances.
Light travels in straight lines, but
bounces and bends when it comes
in contact with objects.

Develop Vocabulary Create meaningful opportunities
for English Learners to use new vocabulary in speaking,
reading, and writing. Provide multiple exposures to science
vocabulary such as conduction and convection. Emphasize
word-learning strategies such as using the word part
trans- in a word such as transparent.
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What Is Heat?

Make a Connection

(pages 2–9)

Make a Connection Discuss the Make a Connection
question. Use this discussion to build background
and activate prior knowledge about heat. (In order

Before Reading
Discuss the Cover

for the water to get hot, there must be a source of
heat underground that transfers thermal energy to
the water.)

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

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.

Science Statement Discuss the science statement.
Ask: Do you think a fireworks display gives off heat?
Why or why not?

Build Reading Skills

(page 3)

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 Thermal Energy in the center. Have students
add to the web as they read.

(page 2)

Preview the Book Use Build Reading Skills on
page 2 to review how to preview a book. Discuss
the steps. Then model previewing the red headings
and blue headings throughout the book.

During Reading

Think Aloud What do the red and blue headings
tell me? The red headings are bigger than the blue
ones. They must be main topics. The blue headings
must break down the ideas in the red headings
into smaller parts. Let me check. On pages 4 and 5,
I see the red heading “Thermal Energy” and the
blue heading “Temperature.” When I skim the text
under the blue heading, I see thermal energy
mentioned. So temperature must be part of the
bigger topic: thermal energy.

Thermal Energy

(page 4)

• Discuss examples of objects that have kinetic
energy. (bouncing ball, moving car)
• Ask: What is thermal energy? (the sum of the
energy of all moving particles in an object)

• Ask: What two things does an object’s thermal
energy depend on? (how quickly the object’s
particles are moving and the amount of matter,
or number of particles, in the object)

Guide students as they finish previewing Heat and
Light Energy. Focus on nonfiction text features.
• Prompt them to look at the headings, photographs, captions, and diagrams. Ask questions
such as Why do you think that feature is there?
How will it help you understand what you read?

• Ask: How is temperature different from thermal
energy? (Temperature depends only on how

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

• Ask: What is heat? (the movement of thermal

quickly the object’s particles are moving, not on
the number of particles.)
energy from one place to another)

• Explain that Celsius is used by scientists around
the world. Fahrenheit is used in everyday life in
the United States.

Students can apply the skill in the Reflect on Reading
activity on page 9.

• Have students look at a thermometer, if one
showing both °F and °C is available in your
classroom. Have them find certain temperatures
in °F, such as typical human body temperature
(98.6°F). Have them find the equivalent in °C.

K-W-L Chart Have students begin a K-W-L chart.
They should add to it after each section.
What I Know
Heat warms
us and light
helps us read.

What I Want
to Learn

What I
Learned

• Have students name some places where they see
thermometers in everyday life.

What are heat
and light?

Delta Science Content Readers

✔ Checkpoint (Thermal energy moves from warmer
places to cooler places, such as from warm air to
cold ice cream.)
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How Thermal Energy Moves

mirror on page 15. Read the caption aloud and
model identifying cause and effect.

(page 7)

• Ask: What is a conductor? (a material through

Think Aloud To identify an effect, I ask, What
happens? I see an image in the mirror. That is an
effect. To identify the cause, I ask, Why does this
happen? It happens because light waves reflect
off the mirror’s surface and move through the air
to our eyes.

which thermal energy moves easily)

• Discuss the photograph of the cooking pot. Ask:
Why is the handle made of plastic and not of metal
like the rest of the pot? (Plastic is an insulator.
Thermal energy does not move through plastic
easily, so the handle stays cool enough to touch
when the rest of the pot gets too hot to touch.)

Then prompt students to identify causes and effects
in the photograph of a pencil in a glass of water on
page 15. Students can apply the skill in the Reflect
on Reading activity on page 15.

• Make sure students understand convection. Say:
Describe the movement of a convection current in
heating water. (It has a circular movement; warmer
water rises, while cooler water sinks.)

Make a Connection

• Make sure students understand radiation. Ask:
How can thermal energy be transferred through
space, where there is no matter? (by radiation)

(page 11)

Make a Connection Discuss the Make a Connection
question. Use this discussion to build background
and activate prior knowledge about light. (Possible
answers: glass, water, some plastics)

✔ Checkpoint (by conduction, convection, and
radiation; Conduction happens between things
that are touching, convection happens in liquids
or gases, and radiation is transferred by electromagnetic waves.)

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 Light Energy in the center. Have students add
to the web as they read.

After Reading
Reflect on Reading (page 9) Have students look
again at the picture of the feet walking on sand on
page 7. Ask: How does that picture help you understand conduction? (It shows that the feet and sand
are touching.) Then have students name the book
features most helpful to them.

During Reading
Light Energy

Apply Science Concepts (page 9) This activity
applies a concept from Find Out About on page 3.
Help students plan their pictures. Ask: What do you
need to show if you draw conduction? Convection?
Radiation? (objects of different temperatures

(page 12)

• Ask: What are some sources of light energy? (light
bulb, fire, Sun)

• Ask: What colors make up white light? (red,
orange, yellow, green, blue, indigo, and violet)

touching; circular movement of water; thermal
energy moving through space or air)

• Ask: How does a rainbow form? (Water droplets

What Is Light?

• Ask: What is wavelength? (the distance from a

in the air act as prisms to separate white light into
colors.)
point on one wave to the same point on the next
wave)

(pages 10–15)

• Ask: What is frequency? (the number of

Before Reading
Build Reading Skills

wavelengths that pass through a given point
each second)

(page 10)

• Discuss the diagram of the electromagnetic
spectrum on pages 12–13. Waves with short

Cause and Effect Use Build Reading Skills on page 10
to review cause and effect. Discuss the tips. Then
point out the picture of a kitten looking into a
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wavelengths have high frequencies. Waves with
long wavelengths have low frequencies. Ask:
Which of the waves shown have the highest
frequencies? (gamma rays)

Think Aloud When the eye sees an object, what
happens first? Light enters the eye through the
cornea. What happens next? It passes through a
round opening called the pupil.

• Explain that we use sunscreen to help protect our
skin from harmful ultraviolet rays.

As students read the section, guide them to answer
this question: What happens after light enters the
lens? (A sharp, upside-down image forms on the
retina.) Students can apply the skill in the Reflect
on Reading activity on page 19.

✔ Checkpoint (Light moves as electromagnetic waves.
It can move through both matter and space.)

Light and Objects

(page 14)

Make a Connection

• Ask: How does light travel when it leaves a light
bulb? (in straight lines)

(page 17)

Make a Connection Discuss the Make a Connection
question. Use this discussion to build background
and activate prior knowledge about how our eyes
work. Encourage students to think about what
happens after light enters our eyes.

• Ask: Is clear water transparent, translucent, or
opaque? Why? (transparent; It allows light to pass
through so we can see through it.)

• Ask: Which would reflect more sunlight: a
transparent window or a piece of painted glass?
Why? (painted glass, because it is opaque)

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.

✔ Checkpoint (In absorption, light waves are taken

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

in by an object. In reflection and refraction, light
waves change direction or bend when they strike
an object, then keep moving.)

After Reading
Reflect on Reading (page 15) Ask: Does light move
at the same speed in all materials? (no) Does it move
faster in air or water? (air) Then help students fill in
the cause for refraction. (Light waves move at differ-

During Reading
How the Eye Works

(page 18)

• Explain that we see objects because reflected and
refracted light travels from the objects to our eyes.

ent speeds through different materials. The change
in speed can cause the waves to bend.)

• Ask: What part of the eye does light pass through
first? (the cornea)

Apply Science Concepts (page 15) This activity
applies a concept from Find Out About on page 11.
Help students identify examples of all three kinds of
objects: transparent, translucent, and opaque. Have
partners present their ideas to the class.

• Ask: What does the iris do to help us see?
(changes the size of the pupil to let in more or less
light)

• Ask: What does the lens do to help us see?
(refracts light to help us see clearly)

How Do We See Light?

• Discuss the diagram of the eye. Make sure students
understand that the diagram shows movement
from left to right. Discuss the labels and what
happens to the light at each part of the eye.

(pages 16–19)
Before Reading
Build Reading Skills

✔ Checkpoint (The sign reflects wavelengths for red

(page 16)

light and absorbs wavelengths for other colors.)

Sequence Use Build Reading Skills on page 16 to
review sequence. Discuss the tips. Then read aloud
the first two paragraphs on page 18 and model
identifying sequence.
Delta Science Content Readers

4
© Delta Education LLC. All rights reserved.

DSCR_TG_HeatLight.indd 4

6/26/08 10:05:13 AM

After Reading

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.

Reflect on Reading (page 19) When they are
creating their sequence charts, encourage students
to use both the diagram and the text on page 18.
Suggest to students that they reread the tips in the
Build Reading Skills box on page 16.

Vocabulary Read the Vocabulary words aloud.
Explain to students that they will see these words in
bold in this section. Start a T-chart on the board for
examples of convex lenses and concave lenses. Have
students suggest examples as they read.

Apply Science Concepts (page 19) This activity
applies a concept from Find Out About on page 17.
Have students use the information in their sequence
charts to write a paragraph describing the sequence
of events that allows them to see their chosen object.

During Reading
Lenses, Lasers, and Fiber Optics
(page 22)

What Kinds of
Technology Use Light?

• Ask: What is the main purpose of convex and
concave lenses? (They make things appear larger

(pages 20–23)

• Ask: Which type of lens is used in microscopes?

or smaller.)
(convex lens)

Before Reading
Build Reading Skills

• Ask: What makes laser light strong? (All light

(page 20)

waves in a laser have the same wavelength and
move close together in the same direction.)

How to Read Diagrams Use Build Reading Skills on
page 20 to review how to read diagrams. Discuss
the tips. Then model how to read the labels on the
diagrams on page 22.

✔ Checkpoint (Convex lenses are thick in the middle
and thinner at the edges. They bend light waves
toward the middle of the lens, and they make
things appear larger or closer. Concave lenses are
thick at the edges and thinner in the middle. They
bend light waves so they spread out, and they
make things appear smaller or farther away.)

Think Aloud What does each of these diagrams
show? I’ll look at the labels. One diagram shows
a concave lens. The other shows a convex lens.
What do the arrows show? I see the same label on
the side of each diagram: light waves. The arrows
must show how light moves through these lenses.
When I read about these lenses, I’ll look at these
diagrams again to help me understand.

After Reading
Reflect on Reading (page 23) As partners discuss
the diagrams, ask questions such as Why would
you use a convex lens in a telescope? (A convex
lens can make a faraway star appear closer.) Suggest
to students that they reread the tips in the Build
Reading Skills box on page 20.

Guide students as they discuss the diagrams on their
own. Ask: How do you think a concave lens works?
How will the diagram help you understand what you
read? (Possible answers: A concave lens makes light
waves spread apart. When I read about that, the
diagram will help show me visually what the text
says in words.) Students can apply the skill in the

Apply Science Concepts (page 23) This activity
applies a concept from Find Out About on page 21.
Have students brainstorm and then list details
about what their lives would be like without laser
technology. They can refer to their list during the
class discussion.

Reflect on Reading activity on page 23.

Make a Connection

(page 21)

Make a Connection Discuss the Make a Connection
questions. Use this discussion to build background
and activate prior knowledge about machines that
use light. (Answers will vary. Possible answers:

➥ Continued on last page

motion detectors, flashlights)
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Name:

Date:

Test: Heat and Light Energy
Part A: Vocabulary
conductors

electromagnetic spectrum

frequency

opaque

reflection

refraction

thermal energy

translucent

Choose the correct vocabulary word for each definition. Write the word on the line.
1. A pot of tea has more _____________________________ than a cup of tea at the
same temperature.
2. Heat flows better through _____________________________, such as metal,
than through insulators, such as plastic.
3. The _____________________________ of a wave is the number of wavelengths
that pass through a given point each second.
4. Light waves make up part of the _____________________________.
5. Frosted glass is _____________________________, since some light goes through it.
6. A material that is _____________________________, such as wood, blocks light
from passing through it.
7. When light waves bounce off an object, it is called _____________________________.
8. _____________________________ happens because light waves move at
different speeds through different materials.

Part B: Science Concepts
Mark the best answer to each question.
9. Which of these objects is transparent?
A

a frosted glass window

C

a metal door

B

a wooden door

D

a clear glass window

10. Which part of the eye gets bigger or smaller to let in more or less light?
A

pupil

C

cornea

B

lens

D

retina

Delta Science Content Readers
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Test: Heat and Light Energy (continued)
11. What makes an object appear red?
A

the object absorbs red wavelengths and refracts all others

B

the object refracts red wavelengths and reflects all others

C

the object reflects red wavelengths and absorbs all others

D

the object absorbs red wavelengths and reflects all others

12. What light technology carries information in thin strands of glass
or plastic?
A

lasers

C

concave lenses

B

fiber optics

D

convex lenses

Write the answer.
13. Think about the thermal energy of a pot on a hot stove. Tell about three
ways this energy can move.

14. What two words could you use to describe the differences between the
waves in the electromagnetic spectrum? Explain what each word means.

15. Label the two kinds of lenses shown. Tell which makes an image appear
smaller and which makes an image appear larger. What do the arrows show?

lens

lens

Heat and Light Energy

DSCR_TG_HeatLight.indd 7

6/26/08 10:05:14 AM

Let’s Review

convection, and radiation. Light energy travels
in electromagnetic waves until it reaches an
object, and then it may be absorbed, reflected,
or refracted.)

(inside back cover)

Have students complete their K-W-L charts before
answering these questions. Possible answers are
shown.

Try It! Guide students through the investigation.
They should observe that the hand lens is convex.
Light waves that pass through the lens are bent
toward the middle of the lens, which makes the
letters look bigger than without the lens.

1. Cover Connection (The Sun [radiation], a burning
log [radiation], a glowing stove burner [conduction],
and a light bulb [radiation, conduction] give off
both light energy and thermal energy.)

Science at Home Have students do this activity at
home with a family member. Prompt them to think
about thermal energy transfer in different kinds
of cooking, such as boiling (convection current in
water), grilling (radiant heat through the air and
conduction through the metal grill top), or baking
(convection current in air).

2. (Heat is the movement of thermal energy from
matter that is warmer to matter that is cooler.
Heat can change the size or form of materials.)

3. (Charts may show various transparent, translucent,
and opaque items.)

4. (The surface of the object absorbs all of the light

Answers to Test

that hits it.)

5. (All light waves in laser light have the same

(Teacher’s Guide pages 6–7)

wavelength, move in the same direction, and
stay close together.)

1. thermal energy 2. conductors 3. frequency 4. electromagnetic
spectrum 5. translucent 6. opaque 7. reflection 8. refraction 9. D
10. A 11. C 12. B 13. Conduction: thermal energy moves through
pot; Convection: water warms up in pot; Radiation: thermal
energy from pot moves through the air. 14. Wavelength: the
distance from a point on one wave to the same point on the next
wave; Frequency: the number of wavelengths that pass through a
given point each second 15. Left: concave; Right: convex; concave
makes an image appear smaller and convex makes an image
appear larger. Arrows show how each lens bends light waves.

6. Sequence (First, as the water warms up, particles
near the bottom of the pot warm up, move faster,
spread apart, and rise. Next, colder water near
the top of the pot sinks and warms up, and those
particles then move faster and spread apart. This
rising and sinking continues in a circular movement
called a convection current.)

Additional Assessment Opportunities Use the
Checkpoints, Reflect on Reading, and Apply Science
Concepts features and Let’s Review questions as
additional assessment opportunities.

7. Write (Answers will vary but should state that
electromagnetic radiation carries energy from the
Sun through space to Earth. On Earth, thermal
energy moves between objects by conduction,

Delta Science Content Readers are 24-page nonfiction student books with informative, engaging
text and full-color photos and illustrations. The readers present key science content and vocabulary
found on state tests, present key reading skills and strategies useful for reading informational text,
support and extend the experiences and content of hands-on activities, promote scientific inquiry,
and serve as a home-school link. They are available in two editions: Red Edition for Grades 3–4 and
Purple Edition for Grades 4–5.
Copyright © 2009 Delta Education LLC,
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