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INTRODUCTION to Gateways

Gateways to Science Features

Learning Goal
provides a brief
outlook of lesson
purpose.

Safety Alert Icon
reminds teacher and
students of safe lab
practices.

Advance Preparation
allows for preplanning to
ensure lesson goes smoothly.

UNIT 2: Matter and Energy

Lesson 1: Classifying Matter

Learning Goal

• Instruct stu
the groups.

Classify matter based on physical properties.

Engage

Let’s Ex

pl
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T
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Advance Preparation

• Identify observable characteristics of your students, such as who is or is not
wearing glasses, pants, skirts, short-sleeved shirts, or long-sleeved shirts.

N

Teacher Instruction

• Divide the class into two groups using an observable characteristic. Do not
identify the characteristic.

Lab Rotation Icon

Stations
1 Air

Let’s Engage!

Page 18

Listen carefully to your teacher’s instructions.

Facilitation Questions

Sa
Materials

For student pairs
• 25–30 buttons
of various
sizes, shapes,
and colors in
a resealable
plastic bag

Station Descriptors

22

• What characteristics did you consider when deciding how the groups were
formed? Answers will vary and may include color of hair, height, choice of
clothing, etc.

Explore

4. Raise
make

Record y

2. How m
on wh
button

3. How m
vary b
classi

Facilitation Q

Teacher Instruction
• Have students follow the instructions in the student edition to complete the task.

• Is there mo
many physi

• Observe how each pair of students classified the buttons. Use different forms
of the word classify, such as classifying and classification, as you speak to the
students.

• How did yo
shank/no s

Materials List
aids in lesson preparation.

xviii

3. Class

1. Which
button
physic
used

• What does “making observations” mean? It means to use the five senses to
examine or study something.

summarize for students
lab activities by station.

2. Decid
button

• Have groups make observations to identify the characteristic. Prompt as
necessary.

m

signals students to
prepare for lab station
activities.

• Inform students that you have classified them into two groups using an
observable characteristic.

1. Obse
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5 Es
are clearly labeled
to help keep track of
lesson progress.

Gateways to Science Features

ter

Lesson 1: Classifying Matter
• Instruct students to complete the science notebook entry as you circulate among
the groups.

Page 18

1. Observe the buttons.
2. Decide which physical property you will use to sort the
buttons.
3. Classify the buttons.

Record your answers to the following questions.

Student Pages
are embedded in all lessons
for ease of use and include
answers to student edition.

pl
e

4. Raise your hand when you are finished so your teacher can
make observations of your work.

8

Science Notebook Icon

Scien

ce

1. Which physical properties did you use to classify the
buttons? Answers will vary and may include that
physical properties such as color, size, or shape were
used to classify the buttons.

100 Sheets
• 200
9 �/� x
Pages
7 �/� in.
• Wide
• 24.7
Ruled
x 19.0
cm

quickly indicates the need
for students to use a science
notebook.

m

2. How many groups did you make? Answers will vary based
on which physical property students used to classify the
buttons.
3. How many buttons were in each group? Answers will
vary based on the number and types of buttons students
classified.
Facilitation Questions
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• Is there more than one way to classify the buttons? Why? Yes, the buttons have
many physical properties.

Sa

k.

Unit 2: Matter and Energy

Let’s Explore!

Teacher Note
provides helpful tips and
information.

Facilitation Questions

• How did you classify the buttons? Answers will vary and may include color, size,
shank/no shank, number of holes, etc.

23

assist in guiding and scaffolding
instruction.
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UNIT 2: Matter and Energy

Lesson 1: Classifying Matter

Materials

Evaluate

For each student
• RM 1

Teacher Instruction
• Instruct students to to complete RM 1: Assessment—Classifying Matter.

RM 1
rgy
ter and Ene
Matter
UNIT 2: Mat
Classifying
Lesson 1:

r

ng Matte

t—Classifyi

Assessmen

RM 1 Answer Key
Group B

Group A

Group C
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6.

G

7.
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8.
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D

Reproducible Master (RM)
Snapshots and Answer Keys
offer an at-a-glance view. RM Answer
Keys are placed in lesson to reduce
the amount of printed materials.
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UNIT 1: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

Learning Goal
Recognize the changes to Earth’s surface by wind, water, and ice.
Materials

For teacher
• timing device

Engage
Advance Preparation
• Display the T-chart shown below.

Teacher Note

Nonexample

pl
e

Example

m

Students may have a
misconception about landforms.
A landform is simply a “land
shape.” Bodies of water are not
landforms. Make no comments
as you record responses.

Landforms

Teacher Instruction

Sa

• Inform student groups that the task is to make a list, in 1 minute, of as many
landforms as possible.
• Answer questions regarding the task. At this time, do not discuss the definition of
a landform or give examples of landforms.

• Direct students to begin the task when you give the signal.
• Give the signal for student groups to complete the task.
• Have student groups share their lists with the class.
• Record the groups’ responses in the appropriate column on the T-chart.
• If all responses are landforms, record nonexamples in the right-hand column.

180

Lesson 1: Earth’s Changing Surface
Possible responses:
Landforms
Example
mountain

Nonexample
river

hill

ocean

island

glacier

cave

lake

butte

pond

sand dune

Unit 5: Earth and Space, Part 2

Let’s Engage!
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Page 114

m

Follow your teacher’s instructions.

Photograph by Shelly D. Smith

Sa

mountain

Antelope Island, Utah

181
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UNIT 5: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

Facilitation Questions
• What is a landform? A landform is an area of land, or a land shape, found on the
surface of Earth.
• Are the things in the nonexample column found on Earth’s surface? Yes, these
things can be found on Earth’s surface.
• Why are these things considered nonexamples? They are nonexamples because
they are not made of land.

For teacher
• ice cube tray
• gravel
• water
Station 1
• RM 1
• safety goggles
• glacier cube, one
for each group
• plastic paint tray
• sand
• timing device

Advance Preparation

• Prepare glacier cubes for Station 1. Fill each compartment of the ice cube tray
halfway with pieces of small gravel. Fill the remaining space in each compartment
with water. Place the tray in a freezer the day before this activity.

Teacher Instruction

• Students may or may not have investigated the processes of weathering, erosion,
and deposition. If necessary, review these terms and their meanings:

Sa

Station 2
• RM 2
• safety goggles
• newspapers
• plastic tray
• water
• sand
• straws
• craft stick

Explore

m

Materials

pl
e

• Can landforms be found on other objects in our solar system? Where? Yes.
Landforms such as craters, mountains, and hills can be found on the surface of
our Moon.

•

Weathering is the breaking down of rock into sediment.

•

Erosion is the movement of sediment to a different location.

•

Deposition occurs when the sediment is dropped, or left, in a new location.

• Remind students to clean and organize the materials at each station for the next
group.
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Lesson 1: Earth’s Changing Surface
Let’s Explore!
Stations

1

Page 115
2

Force of Ice
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and Water
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Unit 5: Earth and Space, Part 2

1. Follow the classroom safety rules.

2. Read the station card before beginning the investigation.

m

3. Follow the instructions carefully.

4. Make, share, and record observations.

Sa

Facilitation Questions
Station

1

• What did the movement of the ice cube across the sand represent? The ice cube
represented a glacier moving across the surface of Earth.
• What did the gravel represent? The gravel represented the rocks and debris that
a glacier picks up as it moves across Earth’s surface.

• How did the surface of the sand change as the ice was pushed across the sand?
The ice cube scraped the sand, picking up and moving sediment and depositing it
in a new location.
• What observations did you make after the ice melted? The ice melted, leaving the
gravel behind.
• What are the limitations of this model? Answers will vary and may include size,
temperature, and elapsed time.

183
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UNIT 5: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

Station

2

• What did the sand and water represent? The sand represented a beach, and the
water represented the ocean.
• What did blowing air through the straw represent? The moving air represented
wind.
• How did blowing the air change the surface of the sand? The wind weathered and
eroded the sand. The sand settled or was deposited in a new location.

pl
e

• What did pushing water toward the sand represent? Pushing the water toward the
sand represented wave action.
• How did pushing water onto the sand change the sand’s surface?
The waves caused erosion of the sand’s surface. The sand was swept back into
the water by the wave action.
• What are the limitations of this model? Answers will vary and may include size,
temperature, and elapsed time.

m

Explain

Teacher Instruction

Sa

• Read and discuss “Changing Earth’s Surface,” “The Force of a Glacier,” and “The
Force of Waves.” Use the following questions to facilitate discussion.

Let’s Explain!

Pages 115–117

Changing Earth’s Surface
The forces of wind, moving water, and ice can break down,
or weather, the surface of Earth. Sediment, or small pieces of
rock, form as a result of weathering. Sediment is moved from
place to place by wind, moving water, and gravity. This process
is called erosion. Sediment is then dropped, or deposited, in
a new location through the process of deposition. When the
surface of Earth is changed by natural forces, new landforms
may be created.

184

Lesson 1: Earth’s Changing Surface
The Force of a Glacier
A glacier is a large, slow-moving mass of ice. Glaciers form
in very cold parts of the world. As a glacier moves, it slowly
scrapes away rock sediment, uproots vegetation, and moves
large boulders.
Over time, a glacier may create a new landform.

Photograph by David Restivo, National Park Service

Unit 5: Earth and Space, Part 2

m
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Observe the photographs.

Sa

Glacial valley—Sun Point Overlook, Glacier National Park

• What shape is the glacial valley?

Photograph by National Park Service

This mountain peak was carved away by glacial erosion.

Glacial erosion—Thunderbird Mountain, Glacier National Park
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UNIT 5: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

The Force of Waves
A wave is a ridge of water that moves across a pond, lake, or
ocean. Waves cause weathering and erosion along the shore.
Waves can move large amounts of sand over time, building up
sandbars and barrier islands.

pl
e

A tsunami is a special kind of wave. It is a result of an
earthquake. An earthquake releases a large amount of energy.
The energy travels through the water and produces huge
waves. The force of a tsunami can cause great damage and
destruction to landforms. In fact, a tsunami can wash away
entire islands.
In 1960, the fishing village of Queule, Chile, was hit by a
tsunami.

Photographs by NGDC, NOAA,
US Department of Commerce

Sa

m

Observe the photos of the city.

before

after
• What changes did the tsunami make to Earth’s surface?
186

Lesson 1: Earth’s Changing Surface
Facilitation Questions
Changing Earth’s Surface
• What are some examples of forces that change Earth’s surface? Wind, moving
water, ice, and gravity are forces that change Earth’s surface.
• What is sediment? Sediment is made of tiny pieces of rocks.
• What is weathering? Weathering is the process of breaking down rocks. It can be
the result of wind, moving water, or ice.

pl
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• What is erosion? Erosion is the movement of sediment from one location to
another.

The Force of a Glacier

Unit 5: Earth and Space, Part 2

• What is deposition? Deposition occurs when sediment is dropped in a new
location.

• What is a glacier? A glacier is a large, slow-moving mass of ice.

• How does a glacier change Earth’s surface? A glacier scrapes Earth’s surface,
uprooting vegetation and moving large boulders.

The Force of Waves

m

• Can the movement of a glacier change or create landforms? What types of
landforms? Yes, the movement of a glacier can create landforms such as a glacial
valley or carved mountain peaks.

Sa

• What is a wave? A wave is a ridge of water that moves across a pond, lake, or
ocean.
• Can a wave of water change or create landforms? What types of landforms? Yes,
a wave of water can create landforms such as sand bars and barrier islands. A
wave of water can also change the shape of a landform, such as a beach, by
weathering and erosion.
• What is a tsunami? A tsunami is a large ocean wave that is a result of an
earthquake.
• How does a tsunami change Earth’s surface? The force of a tsunami can quickly
weather and erode large areas of shoreline or completely wash away an island.

187
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UNIT 5: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

• Read the instructions in the student edition.
• Direct student groups to complete RM 3: Part 1—Sand Dunes.
• Circulate through the groups to facilitate learning and address questions and
concerns.

Let’s Elaborate!

Pages 118–122

Photograph by Shelly D. Smith

Part 1

Sa

Part 2
For student groups
• RM 4
• safety goggles
• plastic paint tray
• beaker
• sand
• water
• food coloring
• large plastic
container, such
as a bucket
• protective
covering, such
as plastic
sheeting or
garbage bags
• craft stick
• metric ruler

Teacher Instruction

pl
e

Part 1
For student groups
• RM 3
• safety goggles
• sand
• straws
• cardboard box,
such as a
copy-paper box
or shoe box

Elaborate

m

Materials

Beach, Hawaii

1. Follow the classroom safety rules.
2. Read the activity card before beginning the activity.
3. Follow the instructions carefully.
4. Make, share, and record observations.

188

Lesson 1: Earth’s Changing Surface
Facilitation Questions
• What force was modeled to move the sand? The force of wind was modeled to
move the sand.
• What is wind? Wind is moving air.
• What caused the sand to pile up? The sand piled up because the back of the box
did not allow the sand to travel any further.
• What did the activity model? The activity modeled the formation of sand dunes.

Teacher Instruction

Unit 5: Earth and Space, Part 2

pl
e

• Is a sand dune a landform? Yes, a sand dune is a landform.

• Read and discuss “Sand Dunes,” taking time to make observations of the
photographs.

Sand Dunes

• a source of sand

Sa

• wind

• a place for sand to be deposited

Photograph by National Park Service

Observe the photograph.

Great Sand Dunes National Park and Preserve, Colorado
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Photograph by National Park Service

m

A sand dune is a mound of sand deposited by the wind. A sand
dune can be observed along shorelines, in the desert, or at
the base of a mountain. The formation of sand dunes requires
three things:

189

UNIT 5: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

The Great Sand Dunes were formed when large amounts of
sand were carried by westerly winds and deposited at the
base of the Sangre de Cristo range. The Great Sand Dunes
are the tallest sand dunes in North America. The dunes’ shape
changes daily.
Sand dunes along a beach can change in a matter of hours.
There are two things that affect how fast a sand dune changes:

pl
e

• wind speed

• size of the dune

m

Small dunes change more quickly than large ones. If
vegetation is growing on the dune, weathering and erosion of
the sand dune occur more slowly.

Facilitation Questions

• What is a sand dune? A sand dune is a mound of sand deposited by the wind.

Sa

• Where can sand dunes form? Sand dunes can form along a shoreline, in a
desert, or at the base of a mountain.
• What three things are required for a sand dune to form? The formation of a sand
dune requires a source of sand, wind, and a place for the sand to be deposited.
• Can the shape of a sand dune change? Yes, the shape of a sand dune can
change.

• What can affect how fast a sand dune changes? The size of the sand dune and
the wind speed can affect how fast a sand dune changes.
• What might slow down the erosion of a sand dune? Vegetation such as grass
slows down the erosion of a sand dune.

190

Lesson 1: Earth’s Changing Surface
Teacher Instruction
• Direct student groups to complete RM 4: Part 2—River Deltas.
• Circulate through the groups to facilitate learning and address questions and
concerns.

Part 2
1. Follow the classroom safety rules.

pl
e

2. Read the activity card before beginning the activity.

Unit 5: Earth and Space, Part 2

3. Follow the instructions carefully.

Sa

m

4. Make, share, and record observations.

191
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UNIT 5: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

Facilitation Questions
• What does the moist sand represent? The moist sand represents the surface of
Earth.
• What does the setup model? The setup models a river.
• What happened to the banks or sides of the river? The banks of the river were
weathered and eroded by the moving water. Sediment was picked up and carried
to another location.
• What is the process of sediment settling in a new location called? Deposition is
the process of sediment settling in a new location.

pl
e

• Where was most of the sediment deposited? The sediment was deposited at the
mouth of the river.
• What formed at the mouth of the river? A delta was formed at the mouth of the
river.
• Why is the landform called a delta? The landform has the shape of a letter called
delta in the Greek alphabet.

m

• What valid conclusion can you make about weathering and eroding of the banks
of a river? Answers will vary and may include: The force of the moving water in
a river erodes the riverbanks. Erosion can occur when sediment is carried by
water in the river. The sediment is then deposited at the mouth of the river. A new
landform called a river delta is created.

Sa

Teacher Instruction

• Read and discuss “River Deltas,” taking time to make observations of the images.

192

Lesson 1: Earth’s Changing Surface
River Deltas
The moving water in a river causes weathering and erosion.
Over very long periods of time, rivers can cut deep canyons
into Earth’s surface.

Photograph by Jennifer Wilkening

m
Sa

Unit 5: Earth and Space, Part 2

pl
e

Observe the photograph.

Grand Canyon, Arizona

Many scientists agree that the Colorado River took 2 million
years to carve the Grand Canyon in the Mojave Desert in
Arizona.
Rivers can have other effects on Earth’s surface. For example,
a landform called a delta may form at the mouth of a river
when the water slows down. A delta is a large, flat area of
land that forms as sediment is deposited when a river enters a
larger or slower moving body of water.
Delta also is a letter of the Greek alphabet. The Greek symbol
for delta is ∆.
193
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UNIT 5: Earth and Space, Part 2

Lesson 1: Earth’s Changing Surface

Observe the graphic.

River Delta

Why do you think the landform is
called a delta?
land

delta

pl
e

Earth’s landforms are the result of
a combination of destructive and
constructive forces. Over time, parts
of Earth’s surface are torn down as
other parts are built up.
• Choose one of the following
natural forces:
• water
• wind
• ice

river

m

ocean
• Describe how natural forces
change the surface of Earth.
Answers will vary. Possible answers may include:

Moving water changes Earth’s surface. Water in a
flowing river erodes the banks of the river, causing
sediment to form. The river then carries the sediment
and deposits it in a new location. This process results in
the creation of a new landform called a river delta.

Sa

•

•

Wind changes Earth’s surface. Strong winds over long
periods of time over large distances can move large
amounts of sediment and deposit it in a new location.
Sand dunes are a result of this process.

•

Ice changes Earth’s surface. A moving mass of ice is
called a glacier. A glacier scrapes Earth’s surface very
slowly over long periods of time. The surface of Earth is
eroded as trees are uprooted by the force of the glacier.
One result of the glacial movement is a glacial valley.

• Use the terms weathering, erosion, and deposition in the
description.
194

• Identify landforms that are a result of natural forces.

Lesson 1: Earth’s Changing Surface
Facilitation Questions
• How does a canyon form in Earth’s surface? The moving water in a river cuts into
Earth’s surface. Over time, a deep canyon forms.
• Where will you find the mouth of a river? The mouth of a river is where a river
meets a larger or slower-moving body of water.
• What landform can form at the mouth of a river? A delta may form at the mouth of
a river.
• What is a delta? A delta is a large, flat area of land that forms as sediment is
deposited when a river enters a larger, slower moving body of water.

Unit 5: Earth and Space, Part 2

pl
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• How does a constructive force affect Earth’s surface? A constructive force builds
up or creates a new landform.
• How does a destructive force affect Earth’s surface? A destructive force tears
down a landform.

Materials

Evaluate

m

Teacher Instruction

For each student
• RM 5

• Instruct students to complete RM 5: Assessment—Earth’s Changing Surface.

RM 5 Answer Key
A

2.

H

3.

B

4.

G

5.

C

6.

G

7.

D

8.

H

9.

A

10.

F

Sa

1.
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UNIT 5: Earth and Space, Part 2
Lesson 1: Earth’s Changing Surface
Let’s Engage!
Follow your teacher’s instructions.

Sa

Antelope Island, Utah

114

Photograph by Shelly D. Smith
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mountain

Lesson 1: Earth’s Changing Surface
Let’s Explore!
RO

Force of Ice

Force of Wind
and Water
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Stations

1. Follow the classroom safety rules.

2. Read the station card before beginning the investigation.
3. Follow the instructions carefully.

Sa

Let’s Explain!

m

4. Make, share, and record observations.

Changing Earth’s Surface

The forces of wind, moving water, and ice can break down, or
weather, the surface of Earth. Sediment, or small pieces of rock,
form as a result of weathering. Sediment is moved from place to
place by wind, moving water, and gravity. This process is called
erosion. Sediment is then dropped, or deposited, in a new location
through the process of deposition. When the surface of Earth is
changed by natural forces, new landforms may be created.
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UNIT 5: Earth and Space, Part 2
Lesson 1: Earth’s Changing Surface
The Force of a Glacier
A glacier is a large, slow-moving mass of ice. Glaciers form in very
cold parts of the world. As a glacier moves, it slowly scrapes away
rock sediment, uproots vegetation, and moves large boulders.
Over time, a glacier may create a new landform.

m

pl
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Photograph by David Restivo, National Park Service

Observe the photographs.

Glacial valley—Sun Point Overlook, Glacier National Park

Sa

• What shape is the glacial valley?

Photograph by National Park Service

This mountain peak was carved away by glacial erosion.

Glacial erosion—Thunderbird Mountain, Glacier National Park
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Lesson 1: Earth’s Changing Surface
The Force of Waves
A wave is a ridge of water that moves across a pond, lake, or
ocean. Waves cause weathering and erosion along the shore.
Waves can move large amounts of sand over time, building up
sandbars and barrier islands.

pl
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A tsunami is a special kind of wave. It is a result of an earthquake.
An earthquake releases a large amount of energy. The energy
travels through the water and produces huge waves. The force of
a tsunami can cause great damage and destruction to landforms.
In fact, a tsunami can wash away entire islands.
In 1960, the fishing village of Queule, Chile, was hit by a tsunami.

Photographs by NGDC, NOAA,
US Department of Commerce

Sa

m

Observe the photos of the city.

before

after
• What changes did the tsunami make to Earth’s surface?
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UNIT 5: Earth and Space, Part 2
Lesson 1: Earth’s Changing Surface
Let’s Elaborate!

Beach, Hawaii

pl
e

Photograph by Shelly D. Smith

Part 1

1. Follow the classroom safety rules.

m

2. Read the activity card before beginning the activity.
3. Follow the instructions carefully.

Sa

4. Make, share, and record observations.

118

Lesson 1: Earth’s Changing Surface
Sand Dunes
A sand dune is a mound of sand deposited by the wind. A sand
dune can be observed along shorelines, in the desert, or at the
base of a mountain. The formation of sand dunes requires three
things:
• a source of sand
• wind

Photograph by National Park Service

Sa

m

Observe the photograph.

pl
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• a place for sand to be deposited

Great Sand Dunes National Park and Preserve, Colorado

The Great Sand Dunes were formed when large amounts of sand
were carried by westerly winds and deposited at the base of the
Sangre de Cristo range. The Great Sand Dunes are the tallest
sand dunes in North America. The dunes’ shape changes daily.
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UNIT 5: Earth and Space, Part 2
Lesson 1: Earth’s Changing Surface
Sand dunes along a beach can change in a matter of hours.
There are two things that affect how fast a sand dune changes:
• wind speed
• size of the dune

Part 2

pl
e

Small dunes change more quickly than large ones. If vegetation
is growing on the dune, weathering and erosion of the sand dune
occur more slowly.

1. Follow the classroom safety rules.

2. Read the activity card before beginning the activity.

m

3. Follow the instructions carefully.

Sa

4. Make, share, and record observations.
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Lesson 1: Earth’s Changing Surface
River Deltas
The moving water in a river causes weathering and erosion. Over
very long periods of time, rivers can cut deep canyons into Earth’s
surface.

Photograph by Jennifer Wilkening
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Observe the photograph.

Grand Canyon, Arizona

Many scientists agree that the Colorado River took 2 million years
to carve the Grand Canyon in the Mojave Desert in Arizona.
Rivers can have other effects on Earth’s surface. For example, a
landform called a delta may form at the mouth of a river when the
water slows down. A delta is a large, flat area of land that forms
as sediment is deposited when a river enters a larger or
slower moving body of water.
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UNIT 5: Earth and Space, Part 2
Lesson 1: Earth’s Changing Surface
Delta also is a letter of the Greek alphabet. The Greek symbol for
delta is ∆.
River Delta
Observe the graphic.
Why do you think the landform is called
a delta?
land

pl
e

Earth’s landforms are the result of
a combination of destructive and
constructive forces. Over time, parts of
Earth’s surface are torn down as other
parts are built up.

delta

river

• Choose one of the following natural
forces:
water

•

wind

•

ice

m

•

ocean

• Describe how natural forces change the surface of Earth.
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• Use the terms weathering, erosion, and deposition in the
description.
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• Identify landforms that are a result of natural forces.
Let’s Evaluate!

Use your knowledge of Earth’s changing surface to complete the
assessment.
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