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2 Slow Motion on 
Planet Earth

Objectives
After this lesson, students will be able to 
M.1.2.1

 

Describe how the theory of plate 
tectonics explains the movement of Earth’s 
landmasses.

 

M.1.2.2

 

Calculate the speed at which Earth’s 
plates move.

Target Reading Skill

 

Previewing Visuals

 

Explain that looking at 
the visuals before they read helps students 
activate prior knowledge and predict what 
they are about to read.

 

Answers

 

Sample questions and answers:

 

How have the positions of the continents 
changed over time?

 

 

 

(The distance between 
the continents has increased.)

 

 

 

What causes 
Earth’s plates to move?

 

 

 

(Slow-moving 
currents beneath Earth’s outer layer cause the 
plates to move.)

Teaching Resources

 

•

 

Transparency M4

Preteach

 

Build Background 
Knowledge

 

The Shape of Earth’s Continents

 

Show students a map of the Atlantic Ocean 
that includes the coastlines of North and 
South America, Europe, and Africa. Ask: 

 

What do you observe about the coastlines 
of South America and Africa? 

 

(Sample 
answer: They could fit together like puzzle 
pieces.)
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Skills Focus

 

Forming operational 
definitions

 

Materials

 

books or blocks, damp cloths 
or paper towels, honey, masking tape, 
metric ruler, plate, spoon, stopwatch or a 
clock with a second hand

 

Time

 

15 minutes

 

Tips

 

Refrigerate the honey if possible. 
Students can use books or blocks to prop 
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up the plate. Use damp cloths or paper 
towels for spills. Write the equation for 
calculating speed on the board: 

 

Speed = 
Distance 

 

÷ 

 

Time

 

. Ask: 

 

What distance will 
you use in the calculation? 

 

(4 cm)

 

Think It Over

 

You can tell an object is 
moving by observing that it changes 
position relative to a stationary reference 
point over a period of time.

Integrating Earth Science

2 Slow Motion on 
Planet Earth

How Slow Can It Flow?
1. Put a spoonful of honey on a plate.
2. Place a piece of tape 4 cm from the 

bottom edge of the honey.
3. Lift one side of the plate just high 

enough that the honey starts to flow.
4. Reduce the plate’s angle until the 

honey barely moves. Prop up the plate at this angle.
5. Time how long the honey takes to reach the tape. Calculate 

the speed of the honey.

Think It Over
Forming Operational Definitions  When an object doesn’t 
appear to be moving at first glance, how can you tell if it is?

Reading Preview
Key Concepts
• How does the theory of plate 

tectonics explain the movement 
of Earth’s landmasses?

• How fast do Earth’s plates move?

Key Terms
• plate   • theory of plate tectonics

Target Reading Skill
Previewing Visuals  Before you 
read, preview Figure 8. Then write 
two questions that you have about 
the diagram in a graphic organizer 
like the one below. As you read, 
answer your questions.

Have you ever noticed that Earth’s landmasses resemble pieces
of a giant jigsaw puzzle? It’s true. The east coast of South
America, for example, would fit nicely into the west coast of
Africa. The Arabian Peninsula would fit fairly well with the
northeastern coast of Africa. Since the 1600s, people have won-
dered why Earth’s landmasses look as if they would fit together.
After all, land can’t move. Or can it?

What You Know

1. A moving object changes position.
2.

What You Learned

1.
2.
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These landmasses would fit fairly 
well if they were pushed together 
like puzzle pieces.   

 � 
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Differentiated Instruction

Instruct

Earth’s Plates

Teach Key Concepts
Earth’s Plates in Motion
Focus Tell students to look at Figure 8. Have 
them note the change in position of the land 
masses over time.

Teach Point out the past movements of 
Earth’s plates. Remind students that Earth’s 
plates are moving now, and will continue to 
move in the future. Tell students that slow-
moving currents below Earth’s outer layer 
cause the plates to move.

Apply Ask: Do you think the distance 
between South America and Africa will 
increase or decrease in the next 100 years? 
Why? (Sample answer: I think it will increase, 
because the distance between them has been 
increasing for millions of years.) learning 
modality: visual

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Slow Motion on Planet Earth

 

Student Edition on Audio CD

L2
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Special Needs
Classifying Motion Have students listen 
to the Student Edition on Audio CD for 
this section. Remind them that Earth’s 
plates move, even though they move too 
slowly for us to notice. Then have students 
prepare a poster that shows or lists objects 
in two categories: those that move quickly 
and those that move slowly. learning 
modality: visual

L1 Gifted and Talented
Modeling Earth’s Plates Challenge 
students to research the location of Earth’s 
major plates. Then have students use 
materials of their choosing to make a three-
dimensional model of Earth showing the 
location of Earth’s major plates. Students 
can present their completed models to the 
class. learning modality: visual

L3

Monitor Progress L2

Skills Check Have students calculate the 
distance that a plate will move in 8 million 
years if it moves at a speed of 4 cm/year. 
(32,000,000 cm)

Answers
Figure 7 The Cocos plate, the South 
American plate, the Antarctic plate, the 
Pacific plate, and the Caribbean plate

A slow-moving current of 
material under Earth’s outer 
layer causes Earth’s plates to 
move.

North American
Plate

Caribbean 
Plate

Cocos 
       Plate

Equator

South American
Plate

Eurasian
Plate

African
Plate

Scotia Plate
Antarctic Plate

Nazca 
Plate

Pacific
Plate

Juan 
de Fuca 
PlateEarth’s Plates

Earth’s rocky outer layer consists of pieces
that fit together like a jigsaw puzzle. This
outer layer is made of more than a dozen
major pieces called plates. The boundaries
between the plates are cracks in Earth’s outer
layer. As you can see in Figure 7, plate bound-
aries do not always lie along the edges of conti-
nents. The eastern boundary of the North
American plate, for example, lies under the Atlan-
tic Ocean. Many plates have both continents and
oceans on them.

The Theory of Plate Tectonics  Scientists use the con-
cept of plates to explain how landmasses have changed over
time. The theory of plate tectonics states that Earth’s
plates move slowly in various directions. Some plates slowly
pull away from each other, some plates push toward each
other, and some plates slide past each other. According to
the theory of plate tectonics, Earth’s landmasses have
changed position over time because they are part of
plates that are slowly moving.

Why Do Earth’s Plates Move?  Have you ever heated
a pot of water and watched what happens? The liquid at
the bottom gets hotter faster. The hotter liquid rises
upward. At the surface it cools, and then hotter water
moving upward pushes it aside. The same type of churn-
ing motion drives the movement of Earth’s plates.

Underneath Earth’s rigid plates is somewhat softer
rock that moves similarly to boiling water. Scientists
think that heat deep inside Earth causes material there to
slowly rise upward. As more heated material rises, it
pushes aside cooler material at the top of the layer. Even-
tually the cooler material sinks downward. The rising
and sinking of material creates a slow-moving current
beneath Earth’s outer layer. It is this current that causes
Earth’s plates to move.

What causes Earth’s plates to move?

FIGURE 7 
Earth’s Plates  
The black outlines show the 
boundaries of some of Earth’s plates.  
Interpreting Maps  Which plates 
border the Nazca plate? 
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Plate Movement

Teach Key Concepts
Rates of Plate Movement
Focus Remind students that Earth’s plates 
usually move so slowly that they could not 
notice the motion.

Teach Point out the equation in the text. 
Remind student that many of Earth’s plates 
move even more slowly than the rate shown 
in the text.

Apply Ask: In order for scientists to 
predict the future location of plates, what 
two things do they need to know about a 
plate’s motion? (Speed and direction) 
learning modality: logical/mathematical

For: Continental Drift activity
Visit: PHSchool.com
Web Code: cfp-1015

Students can interact with art 
showing the movement of Earth’s 
landmasses through time.

Teaching Resources

• Transparency M5

Modeling Plate Motion

Materials masking tape, meter stick

Time 10 minutes

Focus Tell students that Earth’s plates move 
very slowly.

Teach For this activity, have students use the 
rate of 5 cm/year for plate movement. Have 
students work in pairs to use masking tape 
to mark on the floor the distance moved 
by a plate in one year (5 cm) and 100 years 
(500 cm).

Apply Ask: Why are the changes in the 
location of Earth’s plates shown over 
periods of millions of years? (Sample: It 
takes many years for noticeable changes to 
occur.) learning modality: kinesthetic

L2

L2

Scientists have found that South America is 
moving 10 cm west per year. You can use this 
speed to predict how far the continent will 
move in 500 years.

South America will move 5,000 cm, or 50 m, 
in the next 500 years.

Distance = Speed � Time

Distance =                                 = 5,000 cm10 cm
1 year 

� 500 years

225 Million Years Ago

180-200 Million Years Ago

Present Day

Pangaea

Equator

Equator

Equator

G
o
ndwanaland

Laurasia

North
America

Europe Asia
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Africa India

Antarctica

Australia

135 Million Years Ago

Equator
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America
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FIGURE 8

Motion of the Continents
The shapes and positions of Earth’s continents 
have changed greatly over time and will 
continue to change in the future.   
Interpreting Maps  Locate Australia on the 
map. How does its position change over time? 

For: Continental Drift activity
Visit: PHSchool.com
Web Code: cfp-1015
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Monitor Progress L2

Answers
Figure 8 Over time, Australia has moved 
toward the equator.

Scientists want to know the
 average speed of Earth’s 

plates so they can explain how Earth’s 
surface has changed over time and can 
predict future changes.

Assess

Reviewing Key Concepts

 

1.

 

 

 

a. 

 

The theory of plate tectonics explains 
the movements of Earth’s plates.  

 

b. 

 

Earth’s 
plates lie over partially soft rock that moves 
underneath them.  

 

c. 

 

Most of the United 
States is on the North American plate. Other 
parts of the United States are on the Pacific 
plate.

 

2.

 

 

 

a. 

 

Earth’s plates move at speeds from 
a few millimeters per year to several 
centimeters per year.  

 

b. 

 

4,500 mm, or 4.5 m 

 

c. 

 

The time required will increase, but the 
difference during one’s lifetime will be 
negligible.

 

Reteach

 

Use Figure 8 to review the motion of Earth’s 
plates. Remind students that the motion of 
Earth’s plates is usually too slow to be 
noticeable.

 

Performance Assessment

 

Skills Check

 

Calculate the distance in 
meters that a plate will travel if it moves at 
a speed of 2 cm/year for 5 million years. 
(

 

100,000 m

 

)

Teaching Resources

 

•

 

Section Summary: 

 

Slow Motion on Planet 
Earth

 

•

 

Review and Reinforce: 

 

Slow Motion on 
Planet Earth

 

•

 

Enrich: 

 

Slow Motion on Planet Earth

L1
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Fingernail Growth

 

Students will 
need a metric ruler at home to complete 
this activity. Encourage students to involve 
family members of different ages in this 
activity. Students should record their 
measurements in millimeters. Students 

L2

 

and family members should record the 
growth of more than one fingernail, in case 
a fingernail breaks during the three-week 
period. Students should find that 
fingernail growth rate is similar to the rate 
of movement of Earth’s plates.

Section 2 Assessment

Target Reading Strategy Previewing Visuals  
Refer to your questions and answers about Figure 8 to 
help you answer Question 1 below.

Reviewing Key Concepts
1. a. Defining  What theory explains the movement of 

pieces of Earth’s surface?
b. Explaining  Why do Earth’s plates move?
c. Interpreting Maps  Use the map in Figure 7 to 

determine which plate contains most of the 
United States. 

2. a. Reviewing  In general, at what speed do Earth’s 
plates move?

b. Calculating  A plate moves at a speed of 45 mm/yr. 
How far will the plate move in 100 years?

c. Predicting  Figure 8 shows that North America 
and Europe are moving apart from each other. In 
your lifetime, how will this affect the time it takes 
to travel between the two continents?

Fingernail Growth  Have a family 
member measure in millimeters the 
length of the white part of one 
fingernail. Record the result and 
which finger you used. In exactly 
three weeks, again measure the 
white part of the same fingernail. 
Then calculate the speed, in 
millimeters per day, at which the 
fingernail grew. Discuss with your 
family member how your results 
compare with the typical speed of 
Earth’s plates. 

2

Plate Movement
Unless you have experienced an earthquake, you have probably
never felt Earth’s plates moving. Why not? After all, you live on
one of Earth’s plates. One reason may be that they move so
slowly.  Some plates move at a rate of several centimeters each
year. Others move only a few millimeters per year.

Knowing the average speed of Earth’s plates allows scien-
tists to explain how Earth’s surface has changed over time. It
also helps them predict future changes. Figure 8 shows how
scientists think the continents may have looked in the past.

Suppose you study the motion of a plate. You find that the
plate moved a distance of 5 centimeters in one year. So, the speed
of the plate is 5 cm/yr. You can use this speed to predict how far
the plate will move in 1,000 years. Start by rearranging the speed
formula to find the distance. Then calculate distance.

In 1,000 years, the plate will move 5,000 centimeters. You
could probably walk the same distance in 30 seconds!

Why are scientists interested in the average speed 
of Earth’s plates?

Distance � Speed � Time

Distance 5 cm
1 yr
------------- 1,000 yr� 5,000 cm� �
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