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Objectives
• Discover facts about force,  

motion, work, and friction

• Identify the six simple machines  
and explain how they work

• Find out about construction workers  
and how they use simple machines in  
their jobs

Reading Skills
• Preview the book 

• Discuss the function of a table of contents  
and a glossary

• Interpret photographs to answer questions

• Ask and answer questions about the text

• Complete a KWL chart
You may want to use the graphic organizers on 
the inside back cover of the Delta Explore reader 
to help students build other key reading skills: 
Compare and Contrast, Cause and Effect, Main 
Idea and Details, and Sequence.

Content Vocabulary
The following terms are introduced in context and 
defined in the glossary.

• effort (n.): force applied to a simple machine 
to move a load

• energy (n.): the thing that lets you do work

• force (n.): a push or a pull

• friction (n.): force that happens when two 
things rub together, making them slow down  
or stop

• gravity (n.): force that pulls objects  
toward Earth

• load (n.): the thing that is being moved 

• magnets (n.): objects that stick to iron or steel

• motion (n.): movement

• simple machines (n.): tools with few  
or no moving parts that make work  
easier. The six simple machines are  
levers, pulleys, wheels and axles,  
inclined planes, wedges, and screws.

• work (n.): something done when a force 
moves an object

Force and 
Motion 
Teacher Guide

In the Delta Explore reader 
Force and Motion, students 
learn about the relationship 
among force, motion, and 
work. They discover how the 
six simple machines help 
people do work by moving 
objects easier, faster, or farther. 
Students also read about 
how construction workers use 
simple machines in their jobs.
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Before Reading
Build Background
Assess students’ prior knowledge of force and 
motion. Display and discuss the cover. Ask, What 
do you see in this photograph? [a dog using 
its mouth to pull a ring/toy] Then read the title 
aloud and invite students to share what they know 
about the topic from personal experiences and 
any hands-on explorations in science.

To stimulate discussion of force and motion, ask,
 What do you think force is? 
 What is a task that takes a lot of force?  

What is a task that takes only a little force?
 What are some objects that move, or  

have motion?
 How do they move? Do they move fast or 

slow? Do they move long or short distances?

Begin a class KWL chart by recording facts 
students know about force and motion in the  
K column. You may want to copy the KWL chart 
and ask students to maintain their own charts as 
they read. 

K
What I Know

W
What I Want 

to Know

L
What I 

Learned

To create interest, ask students to draw pictures 
of themselves doing something—realistic or 
imaginary—that takes a lot of force.

Preview the Book
Show students the book cover again. Ask,

 Is any force being shown in this picture?  
[Yes, both the dog and the person are pulling 
on the toy. A pull is a force.] 

 Is any motion being shown in this picture? 
[No, the dog and the person are pulling the 
same amount. Neither one is moving.]

Tell students that one way to find out ahead of 
time what a book is about is to preview the book. 
Explain that they can preview a book they are 
about to read by looking at its cover, chapter titles, 
pictures, and other important parts.

To preview the book with students, flip through the 
pages and briefly discuss the photographs and 
diagrams. Ask questions such as,

 What does this picture show? 
 Have you ever seen this object? 
 How do you think this picture will help you 

understand the text?

Have students turn to the table of contents. 
Explain that the table of contents is a list that tells 
what is written in the book. Ask, 

 What do you notice about this page?

Read aloud the headings and point to the 
number listed after each heading. Explain that 
each number tells the page on which they will 
find information about each heading. Together, 
select a heading and use the page number to 
locate that heading in the book.

Point to and read aloud the word Glossary at the 
bottom of the page. Tell students that a glossary 
is a list of words and their meanings. Point out the 
word in boldface type on page 2 [force]. Explain 
that words printed in dark print are important 
words related to Force and Motion. Tell students 
that they will find the meanings of these words in 
the glossary in the back of the book. Choose  
one word and model how to find its definition in 
the glossary.

Set a Purpose
After you preview the book, discuss with students 
what they might expect to find out from the  
book. Ask,

 What kinds of things would you like to learn 
about force and motion as you read this 
book? 

 What questions do you have about force and 
motion that you hope this book will answer?

Record students’ responses in the second column 
of the KWL chart. Explain that they will complete 
the chart after they finish reading.

Preview the Vocabulary
You may want to preview some of the  
vocabulary words before reading rather than 
waiting to introduce them in the context of  
the book. Possibilities include creating a word 
wall, vocabulary cards, sentence strips, or a 
concept web.
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Guide the 
Reading
Preview the book yourself to determine the 
amount of guidance you will need to give for 
each section. Depending on your schedule and 
the needs of your students, you may want to 
consider the following options:

• Whole Group Reading: Read the book aloud 
with a group or the whole class. Encourage 
students to ask questions and make 
comments. Pause as necessary to clarify and 
assess understanding.

• Shared Reading: Have students work in pairs 
or small groups to read the book together. 
Pause students after each article to clarify as 
needed and to discuss any questions that arise 
or have been answered.

• Independent Reading: Some students may 
be ready to read independently. Instruct them 
to pause at designated stopping points, and 
have them rejoin the class for discussion. 
Check understanding by asking students to 
explain in their own words what they read. 

Tips for Reading
• If you spread out the reading over several days, 

begin each session by reviewing the previous 
day’s reading and previewing what will be read 
in the upcoming session.

• Begin each text section by reading or having 
a volunteer read aloud the heading. Have 
students examine any illustrations or graphics 
and, if applicable, read accompanying 
captions and labels. Discuss what students 
expect to learn, based on the heading, 
illustrations, and captions.

• Help students locate context clues to the 
meanings of words in boldface type. Remind 
them that these words are defined in the 
glossary. Provide help with words that may be 
difficult to pronounce.

• As appropriate, model reading strategies 
students may find helpful for nonfiction:  
adjust reading rate, ask questions, paraphrase, 
reread, visualize.
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During the 
Reading
What Is Force?  
Pages 2–5

• Read aloud the text on page 2, and look at 
the photograph and caption. Ask, What is the 
girl standing in the picture doing? [pushing 
another girl on a tire swing] What is another 
word for the push that she’s giving the swing? 
[force] Tell three ways force can change how 
an object moves. [start or stop motion, change 
direction, change speed]

• Read aloud the rest of the article. Look at  
the photo of the magnet and paper clips 
on page 4. Ask, What is the name of the 
force that’s pulling on the paper clips in 
the picture? [magnetic force] If possible, 
demonstrate magnetic force with a magnet 
and metal objects such as paper clips. What 
two other forces did we read about? [gravity 
and friction] Demonstrate friction by sliding 
an object along a desktop or floor. The object 
soon stops moving because the force of friction 
slows it down. Invite a volunteer to think of a 
way to demonstrate gravity and then do  
the demonstration.

What Is Motion?  
Pages 6–9

• Read aloud the text on pages 6–7. Point 
out that most of the activities we do every 
day involve moving things. Ask students for 
examples. [writing their names, brushing their 
teeth, lifting a backpack, drinking a glass of 
milk] For each suggestion, have students name 
the object being moved. Then have them 
compare the amount of force needed to move 
the different objects. For example, it takes more 
force to lift your backpack than it does to lift a 
glass of milk.

• Finish reading the article. Help students 
differentiate among the three ways to describe 
motion: where (direction), how far (distance), 
and how fast (speed). Ask, If I say a cheetah 
runs 60 miles per hour, what am I telling: its 
direction, distance, or speed? [speed] If I 
say a rocket blasts up, what am I telling: its 
direction, distance, or speed? [direction] If I 
say the ball rolled 20 feet, what am I telling: 
its direction, distance, or speed? [distance] 
Let students come up with their own direction, 
distance, and speed riddles.
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Energy and Work 
Pages 10–13

• Before reading the article,  
have students look at the two  
photographs on page 10, and  
discuss which girl is doing work. Write  
the word work on the board. Ask, What are 
some of the kinds of work you do every day? 
[Students may suggest homework, picking up 
their toys, setting the table, and so on.] Next 
explain that, in science, work has a special 
meaning. Then read the article aloud to find 
out what that meaning is.

• After completing the reading, you might want 
to demonstrate the concept outlined on pages 
12–13. Get some books and have a student 
push one book across the top of your desk. 
Explain that the student used force to make 
the book move; therefore, he or she did work. 
Now have the student push a pile of books the 
same distance. Explain that the student used 
more force to move more books and so did 
more work.

• Then ask several students to line up facing a 
wall. (Safety note: Be sure the wall is permanent 
and strong rather than a partition.) At your 
signal, have students push on the wall as hard 
as they can while you count to 10. Ask, What 
happened when the students pushed on the 
wall? [Nothing; the wall didn’t move.] Why not? 
Didn’t the students use any energy? [Yes, but 
it wasn’t enough to move the wall.] Did the 
students who pushed against the wall do  
any work? [No, no work was done because 
the wall didn’t move.] Encourage students to 
speculate on machines, such as a bulldozer, 
that would be able to apply enough force to 
move the wall.

• Test students’ understanding by opening a 
book and looking at a page. Say, I’m reading 
a book. Am I doing work? [no] Then turn 
the page and say, I’m turning a page. Am I 
doing work? [yes] Have students summarize 
why the second activity was work. [You made 
something move by the use of force.] Stress 
that work takes energy, and review the science 
meaning of energy.

What Are Simple Machines? 
Pages 14–15

• Read aloud the article introducing simple 
machines on pages 14–15. To assess 
understanding, ask students what simple 
machines are. [Simple machines are tools with 
few moving parts that help people do work.]

• Have students look at the photographs. Point 
out each individual tool shown, and ask what 
work each one helps people do. For example, 
say, Look at the picture of the people moving 
chairs and boxes. They are using a ramp. How 
does a ramp help people move boxes and 
chairs? [The ramp makes it easier to slide or 
push the boxes or chairs down to the ground.]

Lever 
Page 16

• Read aloud the article about the lever on page 
16. Have students look at the photograph of 
the seesaw. Ask, How does a lever like this 
seesaw work? [Someone pushes down on one 
end, and the load on the other end goes up.]

Pulley 
Page 17

• Read aloud the article about the pulley on 
page 17. Ask, What are the parts of a pulley? 
[a grooved wheel and a rope] Have students 
look at the photograph on the page. Ask, Can 
you find the pulley in the picture? [The pulley 
is the round yellow object hanging by a rope 
from above.] How is the pulley helping this 
person do work? [As the rope is pulled up 
through the pulley wheel, the boat is lifted up 
out of the water. Without the pulley, it would be 
hard to get the boat onto the dock.] Explain 
that this picture shows a movable pulley. The 
wheel moves up as the boat is raised.
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Wheel and Axle 
Page 18

• Read aloud the article about the wheel and 
axle on page 18. Ask students to look at the 
photograph of the Ferris wheel. Point out some 
other wheels and axles that students will be 
familiar with, such as bicycles, faucet handles, 
screwdrivers, and rolling pins.

Inclined Plane 
Page 19

• Read aloud the article about the inclined 
plane on page 19. Then have students look at 
the photograph. Ask, How is the ramp making 
the man’s work easier? [Without the ramp, the 
man would have to lift this heavy load onto the 
truck. That would be hard. The ramp lets him 
push the load upward. Pushing something up a 
ramp takes less force than lifting it straight up.]

• Explain that the inclined plane may be the 
oldest kind of simple machine. Tell students  
that the Egyptians used inclined planes to 
move the huge, heavy stones they used to 
build the pyramids.

• Encourage students to think of inclined planes 
or ramps that are useful in everyday life. 
[They might suggest a wheelchair ramp or a 
skateboarding ramp.]

Wedge 
Page 20

• Read aloud the article about the wedge on 
page 20. Assess understanding by asking, What 
are wedges usually used for? [to push objects 
apart or to split an object] 

• Point out that wedge contains the word edge. 
This may help students remember how a 
wedge looks and works. A wedge is thick at 
one end and has a thin edge at the other.

Screw 
Page 21

• Read aloud the article about the  
screw on page 21. Ask, What is a screw  
used for? [to hold things together, like wooden 
boards or pieces of metal] Do I just push the 
screw into the boards? [No, you have to turn it 
around and around.] If possible, have a screw 
available so that students can examine the 
threads and the slot on the head.

• Ask students who have watched screws being 
used to describe the process. [The sharp tip 
of a screw is put into an object. A screwdriver 
is put into a groove at the top of the screw 
and turned. Each turn drives the screw deeper 
into the object.] Ask, How is this different 
from using a nail? [You have to pound down 
hard on a nail. You have to turn the top of a 
screw sideways or around. It’s easier to turn a 
screw than to pound a nail.] Point out that the 
closer together the threads are, the less force is 
needed to turn the screw. 

Construction Workers 
Pages 22–23 

• Before reading the article, ask, What kinds 
of tools and machines does a construction 
worker use? [shovel, drill, dump truck, 
jackhammer, crane, and so on] 

• Read the article aloud. Let volunteers tell about 
construction workers they have seen building 
things. Explain that just as construction workers 
use simple machines at their jobs, students and 
their families also use simple machines every 
day. Ask, What are some simple machines you 
or your family use at home? Name the object 
and tell what kind of simple machine it is. Make 
a table on the board. (Some examples have 
been filled in to get you started.)

 

Object Simple Machine

bicycle wheel and axle

seesaw lever

water slide or 
playground slide

inclined plane

flag on a flagpole pulley

knife wedge
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After Reading
Summarize
Flip through the book one more time. Use the 
headings, photographs, and boldface terms to 
help students summarize their learning. Complete 
the KWL chart students began before reading by 
helping them write in the L column the answers 
to the questions they wrote in the W column. Then 
ask volunteers to summarize the information in 
each section, referring to the book, if necessary.

Discuss with students how using the KWL strategy 
helped them understand and appreciate the 
book. Invite them to share any other reading 
strategies that helped them understand what  
they read. 

Follow up the discussion by finding out what 
students still wonder about. Ask,

 What questions do you still have about force 
and motion?

 What would you like to know more about?
 Where do you think you might find answers to 

your questions? [Internet, magazine articles, 
encyclopedia, science books] 

Encourage students to conduct further research. 

Use the photographs on the back cover as 
another tool for summarizing content. Read 
the question aloud and invite students to share 
their ideas and observations. [well crank: wheel 
and axle; propeller: screw (also, each blade is a 
wedge); bicycle: wheel and axle (wheels, pedals) 
and pulley (gear chain); wheelchair ramp: 
inclined plane]

Review/Assess
Use the questions that follow as the basis  
for a discussion of the book or for a written or  
oral assessment.

1. What three forces did we read about? [The 
three forces we read about are gravity, friction, 
and magnetic force.] 

2. What are the six simple machines, and what 
do they have in common? [The six simple 
machines are lever, pulley, wheel and axle, 
inclined plane, wedge, and screw. They all have 
few or no moving parts. They all help people  
do work.]

3. What is the scientific definition of work? 
How is this definition different from the usual 
definition? Give an example of each kind of 
work. [In science, work is done only when a 
force acts on an object and the object moves 
a certain distance. For example, lifting a book 
is work. In the usual definition, work means the 
same as job. For example, a person’s “work” 
or job might be to read books or think of new 
ideas or talk into a microphone. None of these 
is work according to the scientific definition.]

See page 8 of this guide for a word search puzzle 
to help students review vocabulary related to 
force and motion. (As needed, tell students that 
the words may appear forward, backward, up, 
down, or diagonally.)

Writing Links/Critical Thinking
Present the following as writing assignments. 
Provide help as needed.

1. All six simple machines are essential to daily  
life. Choose one that you find especially  
useful in your own life, and draw a picture of 
it. Then write about why you think it’s useful 
and how it makes work easier. [Accept all 
reasonable answers.]

 You may want to provide the following 
sentence patterns for students to use as a 
guide.

 I think a very useful simple machine is the 
 because __________. It makes work 

easier by .

2. Did you know that play is work? Remember, 
when a force makes something move, that’s 
work. Think about a sport or game you like to 
play. Tell how a force (like a push or a pull) 
makes something (like a ball) move.  
Draw a picture of yourself playing  
to win! Label the force and  
the object. Use an arrow  
to show the motion.
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 Word Work
 Get to work searching for these words about force and motion!

 AXLE INCLINED PLANE

 EFFORT LEVER PULLEY

 ENERGY LOAD SCREW

 FORCE MACHINE WEDGE

 FRICTION MAGNET WHEEL

 GRAVITY MOTION WORK

 T M Z V Z E J N Z B P V N O R

 E E C C F I O S J N J L R J Z

 S W N F Q I Y G R E N E A B C

 Y G O G T I N C L I N E D N U

 L R R C A F O R C E P R N L E

 T E I A Z M S X M B H P O E Y

 T R E S V Y A W A B O G I V V

 F N C H E I E E C D L P T E C

 X S X L W D T E H A N I O R K

 A X L E G X T Y I O J H M R P

 J U W E R C S B N L A M O V K

 P X B K A J D F E V Q W Q Y Y

 H R X Z U V C F F L Q J M T S

 M O P F A B W D G F W B A S G

 Q L F W U D U E U R Y R R D M
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