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Teacher Lesson Manual
The Teacher Lesson Manual engages and guides teachers to implement

hands-on science lessons with their students. Lesson by lesson, students
develop strong process skills and in-depth understanding of speciﬁc concepts.

The book brings teachers up to speed for the science content through
“Teacher Background Information” and in-context lesson notes. Teachers can feel
comfortable with leading the class—whether they have a long history of teaching
science or not.
Each Teacher Lesson Manual focuses on a set of Big Ideas for a science topic. Each
lesson focuses on a Big Idea. Groups of lessons (called clusters) develop a Big Idea
through a series of diﬀerent experiences and discussions.

Lessons Follow a Consistent Sequence

•
•

Engage – In this section of a lesson, the teacher introduces the topic.
The goal is to brieﬂy generate interest, activate prior knowledge, or link
the day’s activities to what has come before.
Explore – This is often (but not always) a hands-on exploration
conducted in small groups. Students record their work in their Science
Notebooks. Collaboration with peers is encouraged. Key materials are
provided in the ExploraGear kit.
Reﬂect and Discuss – In this important section, the teacher and students
discuss what they observed, share ideas and data, and reﬂect on the day’s
activities. This portion of the lesson brings the class back to the Big Idea.

You’ll ﬁnd that while the lesson format is very consistent, students explore science
content and the process of “doing science” in a large variety of ways.

You’ll also ﬁnd that students LOVE the mix of active,
hands-on, minds-on science.

www.sciencecompanion.com

Lessons at a Glance
Science Content: Big Ideas
The Earth’s Changing Surface Unit concentrates on the following
Big Ideas. Along with the scientific Habits of Mind discussed on
pages 6–7, these concepts are reinforced throughout the unit. The
lessons in which each Big Idea is introduced or is a major focus are
indicated in parentheses.

Lessons
• Landforms are the result of changes to the earth’s surface.
(Lessons 1, 2, 13)
Here are the Big Ideas for
Earth's Changing Surface.

•

Moving water, ice, and wind break down rock, transport
materials, and build up the earth’s surface. (Lessons 3–8, 10)

•

The earth’s rock is slowly weathered or broken down into
smaller fragments. (Lesson 9)

•

Movements of the earth’s crust shape the surface of the earth.
(Lessons 11–12)

Skill Building Activities
• Observation is a powerful tool for learning about something.
Detailed and accurate descriptions of your observations help
you communicate them to others. (Skill Building Activity:
Observing and Describing)

•

Paying attention to a book’s organization can assist reading
comprehension. (Skill Building Activity: Reading Science Books)

•

Scientists use models to represent things that are too big,
small, fast, slow, far away, or dangerous to observe in the real
world. (Skill Building Activity: Using Models in Science)

Lesson Overviews
The following overviews briefly summarize each lesson in the
Earth’s Changing Surface Unit. Suggestions for scheduling are
shown in gray. Asterisks with the lesson title indicate a core lesson.

Lesson 0: Doing Science
Students sharpen their awareness of scientific thinking and become
familiar with the “I Wonder” circle as they conduct a self-directed
exploration and then reflect on the processes they engaged in. In the
context of these experiences, they are introduced to the work of
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Unit Summary
Cluster 1: Earth’s Surface Changes
(Lessons 1, 2, 10 and 13)
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Overview

Students look for evidence of change to the earth’s surface in their local environment, and discuss how some
changes happen quickly but most happen slowly. They consider processes that shape Earth’s surface by carefully
observing pictures of various landscapes and apply knowledge gained in the unit as they investigate real
landforms. Students look for evidence of change to the earth’s surface in their local environment, and discuss
how some changes happen quickly but most happen slowly. They consider processes that shape Earth’s surface
by carefully observing pictures of various landscapes and apply knowledge gained in the unit as they investigate
real landforms.

Science
Content

•
•
•
•

The surface of the earth is always changing. Landforms result from these changes.
Some changes happen quickly, but most happen very slowly.
Weathering, erosion, and deposition work in concert to create landforms.
Evidence can help you determine how a landform has changed over time.

Science
Center

•
•
•
•
•

Post photographs and sketches from the Surface Changes Walks.
Post images of landforms from magazines, web sites, or field trip.
Display and add to an Earth’s Changing Surface “word bank.”
Display photocopies of field sketches.
Post the virtual field trip photo cards.

Family
Links

•

Build and record changes to sand castles.

Further
Science
Explorations

•
•
•
•

Build and monitor a school sand castle.
Research local landforms.
Select a site and then predict how the area will change.
Take virtual field trips to a variety of landforms.

CrossCurricular
Extensions

Language Arts: Write a poem or short story about a place whose surface has changed. Share impressions of a
local or famous landform.
Social Studies: Research a famous landform. Create posters to raise awareness about a landform issue.
Art: Draw, paint, or make a collage about the meaning of change. Make collages out of earth materials. Study
masterworks of famous landforms.
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Unit Summary

Cluster 2: How the Earth’s Surface Changes
(Lessons 3–9)

Cluster 3: Movements of the Crust Change
the Earth’s Surface (Lessons 11–12)

Students learn about the key processes of weathering,
erosion, and deposition. They build several models to
simulate rivers, glaciers, hoodoos, and sand dunes in
order to explore how the force of moving water, ice, and
wind wear down and build up the earth’s surface. They
also conduct investigations to discover how various
rocks abrade differently. In each lesson, they apply their
new understandings from the explorations to real world
phenomena.

Students learn about the layers of the earth and explore
how plate movements form mountains and volcanoes.
They are introduced to plate tectonics, and use a model to
learn how the slow movements of the earth’s plates form
mountains. They simulate a volcanic eruption to discover
how volcanoes build up and are shaped as magma from
within the earth is deposited on the surface. They apply
their learning from previous lessons as they recognize that
mountains and volcanoes weather and erode over time by
moving water, ice, and wind.

Overview

•

•

The earth is composed of the crust, mantle, outer core,
and inner core.
The earth’s crust is made up of plates that slowly move.
Mountains form when plates collide.
Young mountains are jagged and steep. Old mountains are
rounded.
Volcanoes form when magma that emerges from beneath
the surface of the earth is deposited on the surface.
Volcanic eruptions build up the earth’s surface.
Mountains and volcanoes are weathered and eroded
over time by moving water, ice, and wind.

Science
Content

Display pictures of Himalayan and Appalachian
mountain ranges.
Set out materials from the mountain building and
volcano explorations.
Provide books with details about the earth’s structure
and images of volcanoes.

Science
Center

•
•
•
•

Moving water, ice, and wind break down rock, transport
materials, and build up the earth’s surface.
The moving water in rivers carries sediment and
deposits it in new locations.
Abrasion is a type of weathering; soft rocks abrade
easier than hard rocks.
Glaciers abrade rock and deposit rocks and sediment.
Wind-blown sand abrades rock surfaces and makes
them smoother; wind deposits sand dunes.

•
•
•
•
•
•
•
•

Set up a river table.
Post photographs of river table results.
Display samples of abraded rocks and their sediment.
Place jars out for the abrasion investigation.
Provide magnifying lenses and melted glacier models.
Conduct abrasion experiments.
Experiment with a windstorm box.
Start a weathered items collection.

•
•

Search for rocks with distinctive features.
Gather information about 1930’s American Dust Bowl.

•
•
•
•
•
•
•
•

Discuss how rivers have changed over time.
Explore alluvial fans, wetlands, and floodplains.
Discuss how humans can affect erosion and deposition.
Learn about worms that live on the surface of glaciers.
Model a glacier outwash plain.
Study a variety of glacial deposits.
Explore the effects of wind on local landforms.
Model how water and plants affect erosion and
deposition.
Build a windbreak to protect sand dunes.
Explore chemical weathering by acids and oxygen.

•
•

Language Arts: Investigate and report on landscape topics.
Create a media broadcast about a cataclysmic event. Research
erosion and deposition in their communities. Write stories
to document an object’s past.
Mathematics: Explore the rate of glacial movement.
Social Studies: Research how deltas have been a focal point
of human civilizations. Study how civilizations are affected
by drought. Study monuments from ancient cultures.
Art: Discuss works of art that depict rivers. Create a mural
depicting how a landscape might change over time. Make
sand painting of desert landscapes.
Technology: Research sandblasting.

•
•
•
•
•

•
•
•
•

Family
Links
•
•
•

Model plate tectonics.
Show videos related to mountain formation and
volcanic eruptions.
Encourage class to learn more about volcanoes.

Language Arts: Explore myths and tribal legends about
volcanoes.
Mathematics: Create a bar graph comparing the heights
of mountains.
Social Studies: Study civilizations that flourish in mountain
settings. Plot volcanoes on a world map. Research arts,
crafts and tools that different cultures have created from
volcanic materials. “Travel” back in time to Mt. Vesuvius
eruption.
Art: Explore mountain arts and crafts. Create volcano
illustrations.

Earth’s Changing Surface
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Further
Science
Explorations

CrossCurricular
Extensions

Unit Summary

|

17

E arth ’ s C ha n gi n g S urface
C luster 2
How the Earth’s Surface Changes

Lesson

6

Glaciers Carve the Land

A Quick Look
Big Idea
Moving water, ice, and wind
break down rock, transport
materials, and build up the
earth’s surface.

Students explore how glaciers shape the earth’s surface during
this three-session lesson. In the first session, students use model
glaciers to explore how glaciers abrade and erode the surface of
the earth. During the second session, they observe their melted
glaciers to learn how glaciers deposit the sediment they carry. In
the third session, they consider how glaciers have shaped the land
in the past, and continue to do so today.

Process Skills

Key Notes

•

•

Schedule three sessions for this lesson.

•

You need to prepare ice cubes and model glaciers for the
explorations. See the preparation section for more details.

•

For more information about the science content in this lesson,
see “The Force of Ice” on page 289 of the Teacher Background
Information.

Comparing and
contrasting

•

132
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Lesson
Standards and Benchmarks

6

Notes

This lesson supports The Physical Setting Benchmark 4C (Processes
That Shape the Earth) when the children use model glaciers to
observe how “ice shape[s] and reshape[s] the earth’s land surface
by eroding rock and soil in some areas and depositing them in other
areas.” The children also focus on Science as Inquiry Standard A
(Abilities Necessary to Do Scientific Inquiry) during the exploration
and reflective discussion as they “think critically and logically to
make the relationships between evidence and explanations.”

Lesson Goals
1. Model how ice can pick up and transport sediment and rocks,
abrading and eroding the earth’s surface in the process.
2. Discover how glaciers form landforms as they drop, or deposit,
sediment, such as moraines and erratics.
3. Recognize how glacial erosion and deposition have shaped
the surface of the earth.
Rubric 2: Weathering, Erosion, and
Deposition

Assessment Options
•

Use criteria A–D of Rubric 2 to assess whether children
understand how moving ice weathers, erodes, and deposits
rocks and sediment as it passes over the surface of the earth.
Note their ideas during the introductory discussion. Then read
the children’s conclusions in their science notebooks on
page 25 to assess whether their ideas about how ice shapes
the surface of the earth are developing.

•

Review science notebook page 24 to gauge how their
understanding of criteria B of Rubric 1 has changed. In
particular, note how students write about how the processes
of weathering, erosion, and deposition impact the creation of
landforms.

Rubric 1: Landforms
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Materials
Item

Quantity

Notes

ExploraGear
Magnifying lenses

8

To place in Science Center.

Paper cups, small

16

To form model glaciers.

Pea gravel

1 bag

To make model glaciers.

Rocks, small

1 bag

To make model glaciers.

Topsoil

1 bag

To make model glaciers.

Aluminum foil, 8 in × 11 in

1 piece per pair

To put model glaciers on.

Bowl, medium size

1

To mix glacier materials.

Colored pencils

8 sets

To draw pictures of melted glaciers.

Cooler (optional)

1

To store model glaciers.

Ice cube trays

2

To make ice cubes for sensory observation.

Index cards, 3” × 5”

1 per pair

For sensory observation.

Markers, permanent

8

To label aluminum foil trays.

Modeling clay, 500 g (1 lb)

1 package

To model the earth’s surface.

Overhead projector

1

To display overhead transparencies.

Paper towels

1 roll

To dry off aluminum foil and clean up melted ice.

Sand

500 ml (2 C)

To make model glaciers and to model how
glaciers pick up sediment.

Trays

8 or more

To place aluminum foil on as glaciers melt.
Cafeteria trays work well.

Water

1000 ml (4 C)

To add to sediment mixture and freeze in cups
for glaciers.

Wood block

1 per pair

For sensory observation.

Classroom Supplies

Previous Lessons
Overhead Transparency “Landform 7”

From Lesson 2.

Overhead Transparency “Landform 10”

From Lesson 2

Overhead Transparency “Landform 14”

From Lesson 2.

Teacher Master “Landform Information”

From Lesson 2.

Curriculum Items
Overhead Transparency “Glaciers”
Overhead Transparency “Glacial Location During the Last Ice Age”
Earth’s Changing Surface Science Notebook, pages 20–25
Earth’s Changing Surface Student Reference Book, pages 15–22, 57–80
Teacher Master “Glacial Movements” (optional)
Rubric 1: Landforms (optional)
Rubric 2: Weathering, Erosion, and Deposition (optional)
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Preparation

Notes

Session 1
q Fill two ice cube trays with water and place them in a freezer
overnight for the sensory observation.

q Locate a variety of reading selections on glaciers to place in the
Science Center for students who want to continue learning
after the lesson.

Teacher Note: Keep the ice cubes in a cooler or freezer until right before
the children use them.

Session 2
q Prepare the model glaciers for this session in advance. The
students will be working in eight groups for the exploration:
1. Combine the bag of topsoil and pea gravel in a bowl. Add
1 cup of sand to the mixture. Add 1 spoonful of the mixture
and one or two rocks to eight of the paper cups. Fill them
up the rest of the way with water.
2. Fill the remaining eight paper cups with water only.
3. Place all of the cups in a freezer overnight.

Teacher Note: Keep the ice cubes and paper cups (“glaciers”) in a cooler or
freezer until right before the children use them. Freezing makes removing
the paper on the bottom of the cups easier. If the cups are left out for even
a few minutes, the bottoms of the cups tend to stick to the ice.

Session 3
q Place a set of magnifying lenses in the Science Center after the
lesson with several of the children’s melted glacier models.

Earth’s Changing Surface
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Using the Student Reference Book

Notes

•

Prior to Session 1, consider having the students reread Chapter 3
of the student reference book. Although they were introduced
to this chapter in Lesson 3, reinforcement of the terminology and
concepts in it will facilitate their understanding of Lesson 6.

•

After Session 1, use Chapter 8 of the student reference book
to reinforce what they learned in the lesson about glacial
abrasion and erosion. The reading also provides background
information for glacial deposition in Session 2.

•

Prior to Session 3, have students read Chapter 9 of the student
reference book about the last Ice Age. The material provides
a framework for their classroom discussion during Session 3.
The “Global Warming” section is optional, and can be used for
reading enrichment.

Vocabulary
erratic . . . . . . . . . . . . . . . A large rock moved and dropped by a
glacier far from where it originated.
glacier. . . . . . . . . . . . . . . A large, long-lasting mass of moving ice
and snow. Glaciers move downhill or
outward in all directions as a result of
gravity and their immense weight; they
retreat (shrink) as a result of melting.
moraine . . . . . . . . . . . . . Hill-like piles of unsorted rocks and
sediment dropped by a glacier.

Teaching the Lesson
Session 1
Engage
Introductory Discussion
Display the overhead transparency “Glaciers.” The students can
also refer to the images on pages 57–61 of their student reference
books. Discuss the children’s ideas about what glaciers are and
how they form or move. You might touch on the following points:

•

Glaciers form in areas of the world where snow remains
year-round. This commonly occurs around the tops of high
mountain peaks and valleys (alpine glaciers) or around the
North and South Poles (continental glaciers). The images in the
photographs show an alpine glacier.

•

Over time, the layers of snow compact, or are pressed together,
as the weight of more and more snow builds up. Gradually,

Overhead Transparency: “Glaciers”
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often over hundreds of years, the snow turns into a solid ice
mass known as a glacier.

Notes

•

When there is more snowfall accumulation than can melt during
the warmer months, glaciers grow. When melting exceeds
snowfall accumulation, glaciers shrink. When accumulation and
melting are in balance, a glacier is said to be in a steady state.

•

Gravity is the driving force that makes glaciers move. Once a
glacier reaches a certain thickness, it becomes so heavy that
it begins to move on the layer of water beneath it. The slope of
the land is a factor in whether glaciers that are accumulating
more mass flow downhill, like alpine glaciers, or outward, like
continental glaciers. Of course, glaciers that are shrinking lose
their thickness, stop flowing down or out, and begin to disappear.

Sensory Observation
1. Discuss with the children their ideas about whether they think
something as big as a glacier can move. How do they think it
moves? List their ideas on the board.
2. Distribute two ice cubes, a piece of aluminum foil, an index
card, a wood block, and some paper towels to pairs of children.
Give students the following directions:
a. Place the two ice cubes on the piece of aluminum foil.
b. Have one child place an index card over one ice cube while
the second child simulates the immense pressure of a glacier
by pressing down on the second ice cube using a wood block.
c. Observe the effects on the foil below, comparing it
with the foil underneath the ice cube that did not have
pressure applied to it. (Pressing down on the ice cube makes
the bottom of it melt faster; there is more water on the foil
beneath this ice cube.)
3. Pose this question to be considered: What might happen to
a glacier—especially one on a downhill slope—that sits on a
slippery layer of water? (The melted water makes it easier for the
ice to slide downward, especially if it is on a mountainside.)
4. Explain that scientists have observed that glaciers move lots of
materials, such as rocks and sediment, with them. How do they
do this? Instruct students to try to find out with these steps,
after you give each pair a little sand:
a. Dry off their pieces of aluminum foil with paper towels and
sprinkle a small amount of sand on their foil.
b. Work with the sand and ice cubes by pressing the ice cubes
down on the sand to try to see how glaciers pick up and
transport materials from one location to another.

Earth’s Changing Surface
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c. Discard their ice cubes and wipe the sand off their
aluminum foil so the foil can be reused in the exploration.

Notes

d. Discuss their results with their partner. What happened
to the sand when the ice on top of it was moved? (The
ice picked up the sand and moved it.) Is this similar to what
happened to the sand in their river tables? (Yes, the moving
water picked up the sand in the river tables too.)

Explore
Modeling How Glaciers Abrade and Erode the
Earth’s Surface
In this exploration, the students model how glaciers abrade and
erode the surface of the earth.
1. Have the children review the investigative question: What
happens to the surface of the earth when glaciers move over
it? They also should look at the procedure and observations
sections on pages 20–21 of their science notebooks.
2. Divide the class into eight groups. Distribute the modeling
clay evenly between the groups. Also give each group a tray,
a paper cup of frozen water, a paper cup of frozen water with
sediment, paper towels, and a permanent marker. (Students
reuse the piece of aluminum foil from the sensory observation.)

Science Notebook page 20

3. Tell groups to explore and learn about glaciers by modeling
and observing abrasion and erosion. Circulate around the
room as students explore, assisting groups as needed.

Teacher Note: Remind the children to move their glaciers only backward
or forward, since these are the only directions glaciers move as they advance
and retreat.

Science Notebook page 21
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Reflect and Discuss

Notes

Sharing
After all the groups have had an opportunity to experiment with
the glacier models, discuss the results:

Big Idea
Moving water, ice, and wind
break down rock, transport
materials, and build up the
earth’s surface.

•

What happened to the clay when the model glacier without
sediment was used? (The edges of the ice may have left marks
and the clay probably got wetter.)

•

What happened to the clay when the glacier with sediment
was used? (The sediment scraped the clay, leaving long scratch
marks in it.)

•

Did how hard they push the glacier make a difference in the
results? (The harder they pushed, the deeper the scratch marks
were in the clay.)

•

Which model glacier more closely represents a real glacier?
Why? (The glacier with sediment more closely represents a
real glacier since ice picks up sediment as it moves, which then
scratches and abrades the earth’s surface.) Discuss with the
children the differences between their models and real glaciers.
(Real glaciers move much more slowly and melt more slowly and
are much, much heavier then their models. In addition, the earth’s
surface crumbles and breaks apart more easily than the clay they
used in their models.)

Synthesizing
Refer to the image of scratch lines on page 63 of the student
reference books. Help student synthesize how their exploration
results are similar to the image in the picture. (A glacier abraded
and eroded the earth’s surface to create the scratch lines, similar to
the way their model glaciers created scratch lines in the clay.)

Earth’s Changing Surface
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Notes

Session 2
Explore
Observing Glacial Deposition
In this exploration, the students observe their melted glaciers and
identify the glacial landforms that result.
1. Divide the class into the eight groups they formed in Session 1
and distribute the colored pencils.
2. Have the students review, on page 22 of their science notebooks,
the investigative question: When glaciers melt, what happens
to the sediment they carry? Then direct the groups to observe
how their melted glaciers deposited sediment by following the
procedure and making observations on pages 22–23 of their
science notebooks.

Reflect and Discuss

Science Notebook page 22

Synthesizing
1. Initiate a discussion about the glacial landforms that resulted
when the group’s glaciers melted. All of the groups should
have identified a moraine (hill-like piles of jumbled rocks and
sediment that glaciers drop as they melt or retreat) and at least
one erratic (a large rock moved and dropped by a glacier some
distance from where it originated) in their melted glaciers.
2. Refer to the images of glacial deposits on pages 64–66 of the
student reference books. Lead into a discussion where students
consider how the images compare to their own observations.
You might highlight the following:

Science Notebook page 23

•

Moraine—This moraine was at the foot of a glacier in
Antarctica.

•

Erratic—This granite boulder was deposited in Yosemite
National Park, California.

Big Idea
Moving water, ice, and wind
break down rock, transport
materials, and build up the
earth’s surface.
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Session 3

Notes

Explore
Thinking About the Ice Age
Prior to this exploration, assign students to read Chapter 9 of their
student reference books.
1. Invite students to close their eyes, envision the last Ice Age,
and create a mental model of what the earth’s surface looked
like during that time. Then focus their thinking on the melting
and retreating glaciers, and suggest they explore in their minds
how those factors shaped the earth’s surface. Based on their
observations from the previous two sessions, what effect do
they think the ice sheets had on the earth’s surface? (They
left scratch marks behind, deposited sediment as moraines and
erratics, created lakes and other landforms, caused monumental
flooding that altered landscapes, etc.)
2. Display the overhead transparency “Glacial Location During
the Last Ice Age.” The students can also review the image on
page 72 of their student reference books. Point out the shading
showing the maximum extent of glaciers during the last ice
age (about 20,000 years ago). Note that as the temperature of
the earth has increased, glaciers have retreated to their present
locations in the coldest and highest regions on earth.
3. Have the children figure out where moraines and erratics are
most likely to be found in the United States and Canada. (They
occur in the areas where glaciers retreated during the last ice age.)
Encourage the class to think about where else moraines might
be found, and where they would not. (They might also be found
in mountains where glaciers have retreated. They are not found in
areas where glaciers were not present during the last ice age.)

Overhead Transparency: “Glacial
Location During the Last Ice Age”

Earth’s Changing Surface

|

lesson 6

|

Glaciers Carve the Land

|

141

Reflect and Discuss

Notes

Synthesizing
1. Project the overhead transparencies titled “Landform 7,”
“Landform 10,” and “Landform 14” from Lesson 2. (Students
guessed how these landforms were made on pages 4–6 in
their science notebooks.)

Big Idea
Moving water, ice, and wind
break down rock, transport
materials, and build up the
earth’s surface.

2. Conduct a review of their responses and then gather ideas
about whether abrasion, erosion, and deposition by moving
ice may have shaped any of the landforms. If their ideas have
changed since Lesson 2, have them summarize their thoughts
on page 24 of their science notebooks.

Teacher Note: Use Teacher Master “Landform Information” to guide the
discussion as to how ice shaped each of the landforms.

3. Give students time to summarize on science notebook page 25
their understanding of how ice shapes the surface of the earth.

Overhead Transparencies:
“Landform 7, 10, and 14”

Science Notebook pages 24–25
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Ongoing Learning

Notes

Science Center
•

Provide a variety of books about glaciers. Refer to the
recommended books on pages 42–51 of the Science Library
and Web Links section.

•

Place magnifying lenses and several melted glacier models in
the Science Center so children can observe the results more
closely.

Materials: Books on glaciers,
melted glaciers, and
magnifying lenses

Maintenance
•

Consider saving the small rocks the students used in their model
glaciers. Otherwise you will need to replenish them the next
time you teach the unit.

•

Remember to have students record their observations and
predictions for the Lesson 5 rock jars they are monitoring
on science notebook pages 18–19. They should record their
observations of the changing appearance of the rock jar
materials every two to three days.
Science Notebook page 18

Science Notebook page 19
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Notes

Extending the Lesson
Further Science Explorations
Living on a Glacier
Have the children learn about ice worms, small annelid worms
that live on the surface of glaciers and feed on the pollen, insects,
minerals, and bacteria blown by wind onto the surface of a glacier.

Modeling an Outwash Plain Formation
Use the river tables from Lesson 3 to model an outwash plain,
another depositional landform of glaciers.
1. Make a class glacier by covering the bottom of a small plastic
bowl with a 1.25 cm (0.5 in) layer of sand, rocks, and soil. Fill
the bowl with water and set it in a freezer overnight.
2. Line one of the river tables with a fine layer of sand. Use a book
to elevate one end of the table 5 cm (2 in); the drain hole should
be opposite the elevated end and should extend 5 cm (2 in)
beyond the edge of the table. Set a water catcher (a bucket or
plastic container) below the drain hole.
3. Remove the glacier from the plastic bowl and place it in the
river table at the end opposite the drain hole.
4. Observe what happens over time as the glacier melts. Facilitate
a reflective discussion about the meltwater streams that flow
from the glacier and how the sediment the glacier carried was
deposited. Do children recognize the formation of an outwash
plain?

Other Glacial Deposits
Research and learn about other glacial deposits. Visit www.
sciencecompanion.com/links to find links to web sites on
this topic. Some additional types of glacial deposits you might
explore are:
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•

Kettle lakes—Small ponds that form when a large piece of
glacial ice breaks off and is left behind as a glacier recedes. The
melting ice creates potholes that fill with water.

•

Eskers—Long linear glacial deposits that result from water
flowing in channels under the glacier.

•

Drumlins—Long hill-shaped deposits of glacial sediment with
a tail pointing in the direction that the glacier retreated.

•

Kames—Small steep-sided mounds of soil and gravel
deposited by meltwater streams.
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Art Extension
With the class, create a series of panels or a mural depicting how a
landscape might change over time as a glacier advances over it.

Notes

Language Arts Extensions
•

Suggest reading the book Maroo of the Winter Caves, by Ann
Turnbull. This fictional story depicts the life of Maroo, a young
girl living during the last ice age, and the trials and tribulations
she and her family endure.

•

Assign Glaciers: Ice on the Move by Sally Walker. This book
describes the formation and movement of different types
of glaciers and their effects on the landscape. It includes
information about how scientists study glaciers.

•

Promote vocabulary development by having students write
a short story or poem about glaciers using the terms they’ve
learned in the lesson.

Mathematics Extension
Distribute the Teacher Master “Glacial Movements” in which the
students calculate the rate the Kutiah Glacier moved over three
months in 1953. If they do the math correctly, they should find
out that the glacier traveled approximately 133 meters per day
(12,000 m ÷ 90 days). You might note for the students that in
general, glaciers move incredibly slowly—maybe just 2.5 to 5
centimeters (1–2 inches) a day. The Kutiah Glacier moved incredibly
quickly!

Planning Ahead
For Lesson 7
•

Have the students read Chapter 10 of the student reference
book before the lesson. This reading provides a basic foundation
concerning the ways that water, ice, and wind can shape rock
formations.

•

Gather several boxes to use to create the “windstorm” boxes.
You need one box for each group. Boxes with high sides, such
as copy paper boxes, work best.

Earth’s Changing Surface
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T eacher B ackgrou nd
In formatio n

Teacher Background
Information
Introduction: Our Changing Earth
In the early summer of 2004, a landslide created a natural dam on
the Pareechu River in Tibet. Within weeks, satellite images showed
a large lake building behind the obstruction, filling a basin and
extending far upriver. According to NASA, “the new lake poses a
threat to communities downstream in northern India, which will
be flooded if the landslide-dam bursts.” 1

The Teacher Background
Information in each module
brings teachers up to speed on
the science content, and
provides an overview of research
about possible misconceptions
students may have.

Cataclysmic events, such as floods and landslides, change the earth’s
surface in sudden and dramatic ways. Because such changes are
easy for children to observe, these spectacular events commonly
become the focus of learning about how the earth’s surface changes.
In the fast-paced 21st century, when we are less connected to
nature on a daily basis, we usually don’t notice the slow and subtle
changes to the landscape around us. Our everyday experience
tells us that the earth’s surface rarely changes. When we view
landforms such as mountains and valleys, they appear constant,
solid, and unchanging. In our concrete cities, the only changes to
the landscape we may experience are those created by humans.

Here is a portion of the
Earth's Changing Surface
Teacher Background
Information.

Landscapes may appear the same from day to day, but in fact they
are in a state of perpetual change. These changes happen slowly,
often imperceptibly, but they are constant. New rock is added to
the surface as the earth’s crust moves, forming new mountains and
creating rift valleys and volcanoes. The processes of weathering,
erosion, and deposition slowly transform rock, creating an amazing
variety of landforms and features. Depending on the local climate,
the force of moving water, ice, and wind act in unique ways to
shape and carve the earth’s surface.
Children have difficulty applying scientific explanations to
processes in the natural world that they don’t personally observe.
As one research report explained, children demonstrate a “natural
inability to conceive vast scales of time and distance and of rates of
process of phenomena which are outside immediate experience.” 2
1
Landslide Creates Lake in Tibet. NASA Earth Observatory: Natural Hazards. September
1, 2004. http://earthobservatory.nasa.gov/NaturalHazards/natural_hazards_
v2.php3?img_id=12390
2

Representations of Mountains and Mountainous Landscapes and Environments. Roger
Trend, Lynne Everett, and Jane Dove. Research in Science and Technological Education.
Exeter School of Education, University of Exeter: 2000.
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The Earth’s Changing Surface Unit challenges the misconception
of landscapes as fixed features by engaging students in the primary
activity of geologists: making careful observations of the processes
that impact the earth’s surface and its interior. Each lesson focuses
students’ attention on the slow processes and the subtle forces that
carve, shape, and weather the earth’s surface. By the end of the unit,
children shed their image of landscapes as unchanging and develop
a view of the earth’s surface as dynamic and constantly changing.

Different Processes Shape the Land
Movements of the Earth’s Crust Create Landforms
Many elementary-aged children assume that the earth is solid
rock all the way through. To dispel this notion and help children
understand why movement occurs on the earth’s surface, it is
helpful to provide a basic overview of the structural layers below
the earth’s crust. It is not necessary to explain plate tectonics, but
it is important to emphasize that there are forces deep within the
earth that cause movement of the earth’s crust.
Inner Core
4300C to
7200C
(7772F to
12992F)

Crust
Air Temperature
to 870C
(1598F)

Mantle
870C to 3700C
(1598F to 6692F)

Outer Core
3700C to 4300C
(6692F to 7772F)

0 km
(0 mi)

1228 km
(763 mi)

3500 km 6340 km
(2174 mi) (3939 mi)

6378 km
(3963 mi)

Layers of the Earth
The earth is made up of four layers: inner core, outer core, mantle, and
crust. The core is composed of mostly iron and nickel and remains very
hot, even after 4.5 billion years of cooling. The core is divided into two
layers: a solid inner core and a liquid outer core. Above the core lies
Earth’s Changing Surface
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rock: hydraulic action. Powerful waves force air into tiny cracks
in the rock, and the pressure of the water pushing in behind it
can crumble and split rock. Eventually, wave action carries away
(erodes) the resulting sediment, which may later wash up on shore,
forming a sandy beach.
Beaches form in shallow waters where waves break and wash
ashore, and then carry sediment onto the land. As the backwash
soaks into the beach or slowly drains away, the sediment is deposited.
Waves erode a beach or deposit new sand, depending on their
strength, which influence the supply or removal of sediment. High
and frequent destructive waves erode beaches, whereas low,
gentle constructive waves build beaches.
There are also seasonal changes to beaches. Winter storms produce
more frequent destructive waves. Their backwash has less time
to soak into the sand, and there is more water to transport the
material out to sea. These waves can destroy or significantly shrink
beaches. But when winter storms depart, the calmer constructive
waves of summer steadily rebuild the beach. (Of course, even a
summer storm, like a hurricane, can cause severe beach erosion,
depositing the material inland or clogging channels.)
Waves also erode rocky shorelines. The constant force of moving
water wears away softer rock, leaving behind more erosion-resistant
rock. Like the unusual desert formations described below, waves
can create endless forms of arches, caves, and sea stacks.

The Force of Ice
How Glaciers Form and Move
Advancing and retreating glaciers have gouged, scoured, and
sculpted some of the most dramatic features on the earth’s surface.
Glaciers are made of layer upon layer of compacted snow that
piles up and never has a chance to melt. The immense weight of all
this snow compresses the layers, creating a very dense type of ice,
forming huge sheets of glacial ice. Even small glaciers can weigh
millions of tons, subjecting layers of ice and the underlying rock to
immense pressure. This pressure causes the ice crystals to align in
such a way that the interior of the glacier “flows.” The entire mass
of the glacier moves steadily downhill under the force of gravity. In
addition, the pressure and friction caused by the glacier’s weight
results in enough heat to melt the bottom of the ice, creating a
thin base of water that helps the glacier to slide. Students explore
how added pressure helps ice to flow in Lesson 6.
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Glacial Erosion and Deposition
As gravity pulls the glacier downhill, the sediment trapped in the
ice abrades and scours the underlying rock, sometimes polishing
it smooth. In addition, the bottom and sides of the glacier pick up
pieces of rock and debris and carry them downhill, grinding the rocks
against the ground and gouging out deep grooves and potholes
in the underlying rock. The range of rock sizes carried by glaciers
is enormous: from huge boulders sheared from mountaintops
and carried along the glacier’s path to the soft, flour-like glacial
sediment carried by streams.
The evidence of glacial erosion is mostly unseen until the ice melts
and the glacier slowly retreats, exposing a carved and re-shaped
landscape. The front (downhill) edge of a glacier is the first part to melt
away. Small streams commonly form under glaciers as they melt, and
then flow downhill from the glacier’s face. These meltwater streams
often flow with glacier milk, water that is cloudy from the particles
of finely ground rock. The streams wind and weave across glaciated
valleys and may eventually form rivers and outwash plains.
As glaciers melt, the rocks and debris that have been captured and
carried along by the ice are deposited. The rock, gravel, clay, and
silt create a mixture of sediment known collectively as glacial till.
If a glacier melts slowly, it may release the glacial till across a wide
debris field. If it melts rapidly, it can drop large piles of rocks and
debris, called moraines, that can be hundreds of feet long and
hundreds of feet tall. Moraines that run parallel to the face of a
glacier are called terminal moraines because they represent the
end of the glacier’s advance; moraines spread alongside the path
of a glacier are called lateral moraines.
Sometimes glaciers drop huge boulders that were picked up
from a mountaintop, moved along with the advancing ice, and
deposited a great distance away when the ice melted. Since these
rocks are not characteristic of the local geology, but come from
afar and are seemingly deposited at random, they are aptly called
glacial erratics. Some students may live in areas of the United
States where erratics are commonly found, such as Alaska, the
Great Lakes region, Montana, or Washington. Even New York City’s
Central Park is home to glacial erratics.

Glaciers Create Different Landforms
There are two main types of glaciers. Alpine glaciers are found only
on mountain peaks and in mountain valleys at high elevations,
as well as in cold arctic regions. Continental glaciers are ice
sheets that may cover thousands of square miles and cover all the
topography below them.
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The action of alpine glaciers creates a variety of landforms.
Small glaciers that form along peaks can shear off many sides of
the mountaintop, creating a feature called a horn. The famous
Matterhorn in Switzerland is just one example. Alpine glaciers can
also carve out steep, bowl-shaped formations, called cirques, from
the side of a mountain. Beneath the sheer walls of a cirque, an
alpine lake often forms behind a terminal moraine that can trap
glacial meltwater, snowmelt, or rainfall.
Like all water, frozen or not, glaciers flow downhill under the
influence of gravity. Usually their flow coincides with a preexisting
valley or canyon previously carved by a river. The V-shaped valley
is gouged and widened by the weight of the glacier and the
grinding of the debris it carries. When the glacier retreats, the
previous V-shaped valley is modified into a U-shaped valley with
a distinctive flat, wide bottom and steep, vertical sides. (When a
glacier flows into the sea and leaves a similar feature where the
valley “floor” lies below sea level, a fjord is formed.)

Grand Canyon of the Yellowstone.
NPS Photo.

Cunningham Creek, San Juan Mountains, Colorado. Photo: P. Carrara, U.S. Geological
Survey

Evidence of both a V-shaped formation and a U-shaped formation
can be viewed in a single place: California’s Yosemite Valley. There,
the western, downhill portion of the valley still retains its ancient,
river-carved V-shape. The higher eastern end of the valley, carved
during the last Ice Age, contains the more famous features in its
glacial U-shaped section. Half Dome’s sheer side, for example, was
sliced by a glacier; the monumental cliff face of El Capitan was
sheared by the same glacier.
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Glaciers also leave more subtle features in their wake. When a
glacier advances down into a valley that contains soft sand, silt,
and soil, the front edge of the glacier can gouge out large pockets
of material. When glaciers retreat, these depressions fill with melted
glacial water and become kettle ponds. A kettle pond can also
be formed when a massive chunk of ice breaks off the front of a
retreating glacier. The weight of the ice forms a depression and the
chunk of ice melts, filling the sunken area with water.
Currently, continental glaciers are located only in polar regions
like Antarctica and Greenland. During the last Ice Age, however,
continental glaciers covered the northern Eurasian landmass, most
of what is now Canada, and much of the present northern United
States. As the Ice Age progressed, glacial ice sheets more than a
mile thick steadily advanced south. Glacial ice also covered high
mountain peaks all around the world, even near the equator. Some
areas that we now know as desert were humid and temperate. At
the end of the last Ice Age, these glacial sheets and alpine glaciers
began to melt and retreat, a process that continues to this day.
Some of the large landforms created by continental glaciers include
Cape Cod in Massachusetts (a terminal moraine), the Finger Lakes of
New York State, the Great Lakes, and Washington State’s Puget Sound.

The Force of Wind
Wind is an invisible force that slowly sculpts the earth’s surface.
Though wind doesn’t erode landscapes as quickly or dramatically as
water or glaciers, it still plays an important role in shaping landscapes,
especially in deserts and regions with minimal rainfall. The force of
wind can be great enough to move sediment thousands of miles.

Wind Weathering, Erosion, and Deposition
Although other processes, like moving water, have a much greater
impact in eroding rock, wind does play some role in weathering
rock and transporting sediment away. Wind weathers rock surfaces
by picking up bits of rock, gravel, and sand, “blasting” and polishing
the exposed surface. Wind contributes to erosion by transporting
finer sediment away.

For more detailed information
about the force of wind, see
Chapter 11 of the student
reference book.

The force of windblown material and the size of the material that can
be transported is a direct result of wind speed. High winds can pick
up large particles of sand and sediment, which greatly increases
wind’s erosive force.
If the surface composition of the land is primarily hard rock,
abrasion by wind will happen very slowly. Surfaces of loose sand,
soil, and silt erode much more quickly. Plants play an especially
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Student Science Notebook
The Science Notebook is a student’s ongoing record of his or her work as
a scientist. Each Science Companion module for grades 1-6 has a Student
Science Notebook tailored for that module.

Student Science Notebooks are age-appropriate. Notebooks for younger
grades contain minimal text and opportunities to draw instead of write, so all
students can participate and shine as scientists. For older grades, Student
Science Notebooks utilize students’ developing skills: they contain procedures
for students to follow, and provide support for controlling variables as
students develop their own experiments—all leading to increased
independence.
All the Student Science Notebooks develop literacy and support mathematics
skills. Students apply these disciplines in the highly motivating process of
doing science.

www.sciencecompanion.com

Date:

Hello Scientist,
Welcome to the Earth’s Changing Surface unit. This
notebook is your place to record discoveries about the
ever-changing surface of the earth. Like all scientists, you
will wonder, think, try, observe, record, and discover. As you
do so, it is important to keep a record of your work. Your
questions, investigations, answers, and reflections can then
be shared and returned to at any time.
We know much about science, but there is much more to be
learned. Your contributions start here.
Enjoy, take pride in, and share your discoveries—science
depends on scientists like you!
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agreement. Access and use are limited by the terms of that agreement.
SCIENCE COMPANION®, EXPLORAGEAR®, the CROSSHATCH Design™ and the WHEEL Design® are
trademarks of Chicago Science Group and Chicago Educational Publishing Company, LLC.
www.sciencecompanion.com Chicago Educational Publishing Company, LLC
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Date:

How Do Glaciers Abrade and
Erode the Earth’s Surface?
Investigative Question: What happens to the surface of the earth when glaciers move over it?
Materials:
•
Aluminum foil
•
Clay
•
Paper cup of frozen water
•
Paper cup of frozen water with sediment
•
Paper towels
•
Permanent marker
•
Tray
Procedure:
1. Choose two group members to immediately peel the paper off the frozen ice to reveal the
model glaciers.

20

2.

At the same time, choose someone else to shape the modeling clay into a flat, smooth piece
about 11 cm × 11 cm (4.5 in × 4.5 in).

3.

Experiment with how glaciers might change the earth’s surface. Put the ice with sediment on
the piece of clay and move it backward and forward across the surface of the clay (make
sure the side with the sediment is against the clay). Observe the results. Apply more
pressure to the ice and move it across the clay again several times.

4.

Sketch or describe the appearance of the clay in the observations section on page 21.

5.

Turn the piece of clay over. Repeat steps 2 and 3 with the ice without sediment.

6.

Form a small dish with the piece of aluminum foil and place it on a sturdy tray (such as a
cafeteria tray). Make sure the edges of the dish are at least 1.25 cm (0.5 in) high. Label the
foil with your group members’ names using a permanent marker. Place the clay in the dish
and set the glacier with sediment on top of it. Set the tray on a windowsill or other place
where it will not be disturbed until the next science session.

How Do Glaciers Abrade and Erode the Earth’s Surface? (Lesson 6)

Date:

How Do Glaciers Abrade and
Erode the Earth’s Surface?
Observations:
Sketch or describe the appearance of the clay after moving the ice with sediment across
its surface.

Sketch or describe the appearance of the clay after moving the ice without sediment across
its surface.

How Do Glaciers Abrade and Erode the Earth’s Surface? (Lesson 6)
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Date:

Observing How Glaciers Deposit Sediment
Investigative Question: When glaciers melt, what happens to the sediment they carry?
Materials:
•
Colored pencils
•
Melted glacier
Procedure:
1. Have one person collect the melted glacier tray from the location where it is stored and
return it to your group.
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2.

Go on a “glacier walk” around the classroom to observe the glacial deposits of your
classmates.

3.

Draw what your melted glacier looks like in the observations section on the next page. Then
review the illustration on page 67 of your student reference book and identify and label
as many landforms made by erosion and deposition caused by glaciers as you can on your
drawing.

Observing How Glaciers Deposit Sediment (Lesson 6)

Date:

Observing How Glaciers Deposit Sediment
Observations:
1. After careful observation of your melted glacier, draw the shape of the resulting landforms.

2.

Using the illustration of glacial landforms on page 67 of your student reference book,
identify and label as many landforms as you can on your melted glacier drawing.

Observing How Glaciers Deposit Sediment (Lesson 6)
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Date:

Reflection on Landforms from Lesson 2
How have your ideas changed about how the landforms were created since you first observed
them in Lesson 2? Write your thoughts below.
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Reflections on Landforms from Lesson 2 (Lesson 6)

Date:

Glaciers
Conclusion:
What can you conclude about how ice shapes the surface of the earth?

Glaciers (Lesson 6)
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Fecha:

¡Hola, Científico!
Bienvenido a la unidad “Cambios en la superficie terrestre”. Esta libreta es para que anotes tus descubrimientos
acerca de los cambios continuos en la superficie terrestre.
Como todos los científicos, te harás preguntas, pensarás,
probarás nuevas cosas, observarás, harás anotaciones y
descubrimientos. Durante este proceso, e importante que
lleves un registro de tu trabajo. De esta manera podrás
compartir y repasar tus preguntas, investigaciones,
respuestas y reflexiones en cualquier momento.
Hay mucho conocimiento científico, pero hay mucho
más qué aprender. Tus contribuciones a la ciencia
empiezan aquí.
Disfruta, siéntete orgulloso y comparte tus descubrimientos – ¡El futuro de la ciencia depende de científicos
como tú!
ISBN 10: 1-59192-387-5 ISBN 13: 978-1-59192-387-9
1 2 3 4 5 6 7 8 9 10-BK1, 0909, M
2011 Edition. Copyright © 2007 Chicago Science Group. All Rights Reserved.
www.sciencecompanion.com

Hola Científico

Chicago Educational Publishing Company, LLC.



Fecha:

¿Cómo es que los Glaciares Desgastan y
Erosionan la Superficie Terrestre?
Pregunta para investigar: ¿Qué le sucede a la superficie terrestre cuando los glaciares se
mueven sobre ella?
Materiales:
•
Papel de aluminio
•
Arcilla
•
Vaso de cartón con agua congelada
•
Vaso de cartón con agua congelada con sedimentos
•
Toallas de papel
•
Plumón de tinta permanente
•
Charola
Procedimiento:
1. Designa dos miembros del equipo para que inmediatamente pelen el cartón de los pedazos
de hielo, dejando al descubierto los modelos de lo que es un glaciar.
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2.

Al mismo tiempo, designa a otra persona para que moldee la arcilla de forma plana y lisa
con dimensiones de 11 x 11 cm (4.5 x 4.5 pulgadas).

3.

Experimenta para demostrar cómo los glaciares podrían cambiar la superficie terrestre. Pon
el hielo con sedimento sobre la arcilla y muévelo hacia adelante y hacia atrás a lo largo de
la superficie – asegúrate que la parte con sedimentos se frote contra la arcilla. Observa los
resultados. Repite el procedimiento varias veces, aplicando más presión contra la arcilla.

4.

Dibuja o describe la apariencia de la arcilla en la sección de observaciones de la página 21.

5.

Voltea el pedazo de arcilla. Repite los pasos 2 y 3 con el hielo sin sedimento.

6.

Haz un pequeño plato con el papel de aluminio y ponlo sobre una charola firme (como las
que se usan en las cafeterías). Asegúrate de que las orillas del plato tengan por lo menos
1.25 cm de altura (0.5 pulgadas). Con el plumón, escribe los nombres de los miembros de tu
equipo en el papel aluminio. Coloca la arcilla en el plato y pon el glaciar con sedimento sobre
la arcilla. Pon la charola junto a una ventana o en cualquier otro lugar donde no se mueva
hasta la siguiente clase de ciencias naturales.

¿Cómo es que los Glaciares Desgastan y Erosionan la Superficie Terrestre? (Lección 6)

Fecha:

¿Cómo es que los Glaciares Desgastan y
Erosionan la Superficie Terrestre?
Observaciones:
Dibuja o describe la apariencia de la arcilla después de mover el hielo con sedimento sobre su
superficie.

Dibuja o describe la apariencia de la arcilla después de mover el hielo sin sedimento sobre su
superficie.

¿Cómo es que los Glaciares Desgastan y Erosionan la Superficie Terrestre? (Lección 6)
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Fecha:

Observando Cómo los Glaciares Depositan Sedimento
Pregunta para investigar: Cuando los glaciares se derriten, ¿qué sucede con los sedimentos que
acarrean?
Materiales:
•
Lápices de colores
•
Glaciar derretido
Procedimiento:
1. Que una persona recoja la charola con el glaciar derretido y la traiga a donde va a a trabajar
tu equipo.
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2.

Ve a una “caminata de glaciares” para observar los depósitos de los glaciares de tus demás
compañeros de clase.

3.

Dibuja cómo se ve tu glaciar derretido en la sección de observaciones en la siguiente página.
Luego, estudia la ilustración en la página 67 de tu libro de referencia para el estudiante. En
tu dibujo, identifica y rotula tantos accidentes geográficos como puedas causados por la
erosión y los depósitos, de los glaciares.

Observando Cómo los Glaciares Depositan Sedimento (Lección 6)

Fecha:

Observando Cómo los Glaciares Depositan Sedimento
Observaciones:
1. Después de observar tu glaciar derretido detenidamente, dibuja la forma de los accidentes
geográficos resultantes.

2.

Usando la ilustración de los accidentes geográficos de los glaciares en la página 67 de tu
libro de referencia para el estudiante, identifica y rotula tantos accidentes geográficos como
puedas en tu dibujo del glaciar derretido.

Observando Cómo los Glaciares Depositan Sedimento (Lección 6)

23

Fecha:

Reflexión Sobre los Accidentes Geográficos Desde la Lección 2
¿Cómo han cambiado tus ideas acerca de cómo se formaron los accidentes geográficos desde que
hiciste tus primeras observaciones en la Lección 2? Escribe tus ideas en esta página.
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Reflexión Sobre los Accidentes Geográficos Desde la Lección 2 (Lección 6)

Fecha:

Glaciares
Conclusiones:
¿Qué puedes concluir acerca de cómo el hielo moldea la superficie terrestre?

Glaciares (Lección 6)
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Assessments
Science Companion supplies a variety of tools to assess children
“in-the-act” of doing science, as well as evaluate their understanding
and proﬁciency as they ﬁnish clusters of lessons.

In the Teacher Lesson Manual:
Big Ideas and lesson goals are clearly outlined on each lesson’s
Quick Look pages.
Assessment Options in each lesson suggest where pre-assessment
and formative assessment can occur in the context of a lesson.

In the Assessment Book:
Rubrics are supplied to score understanding of science content.
The criteria in each rubric are derived from a module’s Big Ideas
and lesson goals.

Opportunities Overviews show where each criteria can be
evaluated during pre-assessment, formative assessment and
summative assessment.

Checklists and Self-Assessments list criteria that are related

to science process skills.

Performance Tasks are used for summative assessment to

evaluate students’ understanding of Big Ideas and lesson goals.
The Assessment Book supplies evaluation guidelines and blank
masters for each Performance Task.

Quick Checks—another summative assessment tool—employ
a multiple-choice format.

The Science Notebook Teacher Guide:
A ﬁnal assessment tool is the Science Notebook Teacher Guide.
This teacher edition of the Student Science Notebook is annotated
to help teachers know what to expect in from children in their
Student Science Notebooks.

www.sciencecompanion.com

Rubric 1: Landforms
Rubrics return to the Big
Ideas and show how to
evaluate student progress.

4 - Exceeds
Expectations
Explores content
beyond the level
presented in the
lessons.

3 - Secure
(Meets
Expectations)
Understands
content at the level
presented in the
lessons and does
not exhibit
misconceptions.

Criterion A
(Lessons 1—2, 10, 13)

Criterion B
Criterion C
(Lessons 2, 4, 6, 10, 13) (Lessons 1, 10, 13)

The earth’s surface is
constantly changing;
landforms result from
those changes.

Landforms are a result of
weathering, erosion,
deposition and
movements of the earth’s
crust.

Some changes to the
earth’s surface happen
quickly, but most take
place over a long period
of time.

Understands at a secure
level (see box below)
and can name specific
landforms that result
from those changes.

Understands at a secure
level (see box below) and
can describe how a
certain landform is
created and the processes
involved.

Understands at a secure
level (see box below)
and can describe
specific examples of
changes that happen
quickly and ones that
take place over a long
period of time.

Understands that the
earth’s surface changes
constantly and that
landforms result from
those changes.

Understands all four
processes and knows that
one or more can act to
create landforms.

Understands that some
changes to the earth’s
surface happen quickly,
but that most take
place over many years.

Understands that
landforms result from
some process, but does
not correctly or
consistently identify
those processes.

Has some understanding
that changes to the
earth’s surface take
time, but cannot
distinguish between
ones that happen
quickly and ones that
are slow.

Understands that
landforms result from
changes to the earth’s
surface but may not
Shows an increasing understand that those
competency with
changes are constant.
lesson content.

2 - Developing
(Approaches
Expectations)

Does not understand that Does not understand any
the earth’s surface
of the processes that
Has no previous
constantly changes or
create landforms.
knowledge of lesson
that landforms result
content.
from those changes.

1 - Beginning

Does not have a sense
of how much time it
takes for changes to the
earth’s surface to
occur.
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Opportunities Overviews show where ongoing and
summative assessment can occur for each criteria.

Opportunities Overview: Landforms
This table highlights opportunities to assess the criteria on Rubric 1:
Landforms. It does not include every assessment opportunity; feel free to
select or devise other ways to assess various criteria.

Pre and Formative
Opportunities

Criterion A
(Lessons 1—2, 10, 13)

Criterion B
(Lessons 2, 4, 6, 10, 13)

Criterion C
(Lessons 1, 10, 13)

Lesson 1:
Lesson 2:
Lesson 1:
- Science Talk
- Science notebook pages
- Science Talk
Lesson 2:
46
Lesson 10:
- Introductory discussion
Lesson 6:
- Teacher Master “Surface
Lessons 1 and 2:
- Science notebook page 24
Changes Performance
- Synthesizing discussions
Lesson 10:
Task”
Lesson 2:
- Teacher Master “Surface Lesson 13:
- Science notebook pages 4 6
Changes Performance
- Exploration discussions
Lesson 10:
Task”
- Science notebook page 64
- Teacher Master “Surface
Lesson 13:
Changes Performance
- Exploration discussions
Task”
- Science notebook pages
59 68

Summative Opportunities

Performance Tasks
Earth’s Surface Changes and
How the Earth’s Surface
Changes Clusters
How Landforms Are Created
1-4, pages 30-33
Glacial Landforms, page 35
Effects of Abrasion, page 36

Earth’s Surface Changes
and How the Earth’s
Surface Changes Clusters
How Landforms Are
Created 1-4, pages 30-33
Glacial Landforms, page 35
Effects of Abrasion,
page 36
Unit Assessment
Landform Letter, page 39
Landform Poster, page 40

Earth’s Surface Changes
and How the Earth’s
Surface Changes Clusters
How Landforms Are Created
1-4, pages 30-33
Fast and Slow Changes,
page 34
Glacial Landforms, page 35
Effects of Abrasion, page 36
Unit Assessment
Landform Poster, page 40

Quick Check Items
Earth’s Surface Changes
Cluster
Pages 42 43: items 1 6

Earth’s Surface Changes
Cluster
Pages 42 43: items 3 6
How The Earth’s Surface
Changes Cluster
Pages 44 46: items 1, 2, 4,
5, 9, 10

Earth’s Surface Changes
Cluster
Pages 42-43: items 1, 2, 5, 6
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Rubric 2: Weathering, Erosion, and Deposition
Criterion A
(Lessons 6, 9, 11, 13)

Criterion B
(Lessons 3-4, 6, 8, 1113)

Criterion C
(Lessons 2-4, 6-8, 1113)

Weathering is a process
by which rocks and
sediment break down
over time.

Erosion is a process by
which rocks and sediment
move over the earth’s
surface. Deposition is a
process by which rocks
and sediment build up the
earth’s surface.

Weathering, erosion,
and deposition are the
result of moving water,
ice, and wind.

Understands at a secure
level (see box below)
and contemplates a
variety of physical,
chemical, or biological
processes that
contribute to
weathering.

Understands at a secure
level (see box below) and
can apply their
understanding to new
situations.

Understands at a secure
level (see box below)
and further explores
and explains the ways
that moving water, ice
and wind have shaped
the earth.

Knows how weathering
breaks down rocks and
sediment over time.

Understands that erosion
and deposition are the
processes by which rocks
and sediments can move
over and build up the
earth’s surface. Can
provide examples of
erosion and deposition.

Understands that
weathering, erosion,
and deposition are the
result of moving water,
ice, and wind.

Knows that rocks break
down, but cannot
explain how.

Understands that rocks
and sediments can move
over, and build up, the
earth’s surface, but
cannot apply the correct
terminology for these
processes.

Knows that moving
water, ice, or wind can
shape the earth’s
surface, but can not
relate these forces to
weathering, erosion, or
deposition.

Does not understand that Does not understand that
rocks can break down.
rocks and sediment can
Has no previous
move over, and build up,
knowledge of lesson
the earth’s surface.
content.

Does not understand
that moving water, ice
or wind can contribute
to weathering, erosion,
or deposition.

4 - Exceeds
Expectations
Explores content
beyond the level
presented in the
lessons.

3 - Secure
(Meets
Expectations)
Understands
content at the level
presented in the
lessons and does
not exhibit
misconceptions.

2 - Developing
(Approaches
Expectations)
Shows an increasing
competency with
lesson content.

1 - Beginning
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Opportunities Overview: Weathering, Erosion,
and Deposition
This table highlights opportunities to assess the criteria on Rubric 2:
Weathering, Erosion, and Deposition. It does not include every
assessment opportunity; feel free to select or devise other ways to assess
various criteria.

Pre and Formative
Opportunities

Criterion A
(Lessons 6, 9, 11, 13)

Opportunities Overviews
show where ongoing and
summative assessment can
11-13)
occur for each criteria.

Lesson 6:
- Introductory discussion
Lesson 9:
- Exploration discussion
Lesson 11:
- Science notebook page 50
Lesson 13:
- Science notebook pages
59-68

- Synthesizing discussions
Lesson 6:
- Introductory discussion
Lesson 8:
- Science notebook pages
32-34
Lesson 11:
- Science notebook page 50

Criterion C
(Lessons 2-4, 6–8, 11-13)
Lesson 2:
- Science notebook pages 4-6
Lessons 3 and 4:
- Synthesizing discussions
Lesson 6:
- Science notebook page 25
Lesson 7:
- Introductory discussion
Lesson 8:
- Science notebook pages 32-34
Lesson 13:
- Science notebook pages 59-68

Summative Opportunities

Performance Tasks
Earth’s Surface Changes
and How the Earth’s
Surface Changes Clusters
How Landforms Are Created
1 4, pages 30-33
Glacial Landforms, page 35
Effects of Abrasion, page 36

Earth’s Surface Changes
and How the Earth’s
Surface Changes Clusters
How Landforms Are Created
1 4, pages 30-33
Glacial Landforms, page 35
Effects of Abrasion,
page 36
Movements of the Crust
Change the Earth’s Surface
Explaining Mountain
Formation, page 37

Earth’s Surface Changes and
How the Earth’s Surface
Changes Clusters
How Landforms Are
Created 1 4, pages 30-33
Fast and Slow Changes,
page 34
Glacial Landforms, page 35
Effects of Abrasion, page 36
Unit Assessment
Landform Letter, page 39

Quick Check Items
How the Earth’s Surface
Changes Cluster
Pages 46-48: items 9, 10,
15 17

How the Earth’s Surface
Changes Cluster
Pages 45-47: items 3-5, 9,
10, 13, 14

How the Earth’s Surface
Changes Cluster
Pages 45-47: items 4, 5, 9 14
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Checklists and Self-Assessments are tools
for evaluating science process skills.

Checklist: Interpreting and Using Models
Teacher Assessment
TEACHER NOTE: Students use modeling skills extensively in Lessons 2-4, 6-8, 11-12,
and in the Skill Building Activity “Using Models.”

Determine whether the following elements are evident as the student interprets and
uses models. You might assign one point for each criterion that the student
demonstrates. You can add specific observations or comments in the space below
each criterion.
Name

Date

Criteria:
A. Understands that a model is a representation of something.

B. Understands that a model can be constructed to represent a scientific
idea.

C. Can interpret other models.

D. Can compare one’s own model to a scientific or peer’s model.

E. Can critique one’s own model as well as a scientific or peer’s model.
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Here's a sample of a
Performance Task.

Glacial Landforms
How the Earth’s Surface Changes Cluster (Lesson 6)
Use both drawings and words to explain how the glacial features were created.

TEACHER NOTE:
Use this assessment after teaching Lesson 6.

EVALUATION GUIDELINES:
When evaluating student answers, consider whether they include the following elements
in their drawings and written explanations:
x

How the sediment is transported (eroded) by ice

x

How the sediment is built up (deposited) when glaciers drop it

x

How moraines and erratics are two glacial features left behind (deposited) by melting
glaciers

x

Advanced responses might explain how glacial deposits such as moraines are made
up of different size sediment (rocks, soil, sand) deposited in one pile and that erratics
are pieces of very large rock deposited by ice
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8. (Lesson 5) Which of the following is likely to created by rock abrasion?
a. pebbles
b. rock chips

Here's a portion of a Quick
Check assessment.

c. sand
d. all of the above

9. (Lesson 6) Check any of the following that are caused by glacial deposition.
(There may by more than one answer).
a. erratics
b. scratch lines
c. moraines
d. valley

10. (Lesson 6) The scratch lines the student observes in the picture below are the
result of what process?
a. erosion
b. deposition
c. abrasion
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Teacher Masters
and Visual Pack
All the Classroom Tools You Need
Teacher Masters may be reproduced and used
during lessons. Their uses vary—they may be
used by individuals, in groups, or as reference
sheets for teachers or adult helpers in the
classroom.
Family Letters (introductions to the module) and
Family Links (homework or optional activities)
are also in the Teacher Masters.
Visuals include posters and pictures that may be
displayed or projected in the classroom during
lessons. In some cases, Visuals may also include
cardstock games that are used during lessons.

www.sciencecompanion.com

Landform Information
The following table describes the overhead transparencies displayed in Lesson 2
and subsequent lessons. Use the notes provided to help guide students to observe
carefully, name particular landforms, and explain and record their ideas about how
the landforms were created. If you saw examples of similar landforms on the Surface
Changes Walk, ask students to point out those similarities.
Teacher Note: You don’t need to share all the information provided. It is more important to encourage
students to make their own guess about how the landforms were created. As you teach the lessons, you can
return to the transparencies to help students apply their new understanding to explain these features.

Landform 1

Stream on Mt. Alyeska, Alaska

Landform(s)
displayed:

Stream: A body of flowing water that empties into an ocean, valley,
lake, or river. Usually has less water than a river.

Questions for
students:

•
•
•
•

How the
landform
was created:

Water runs down the slope of the mountainside, eroding rock
and sediment and depositing this material.

Special details
and features:

To provide a sense of scale, point out the smaller rocks and
patches of melting snow.

Landform 2

Great Smoky Mountain National Park, Tennessee
and North Carolina

Landform(s)
displayed:

•	River: A body of flowing water that empties into an ocean,
valley, lake, or another river.
• Students may also notice the mountainside in the background.

Questions for
students:

•	Other than water and trees, what natural substance makes up
a large portion of this photograph? (Rocks.)
• Were the rocks always there? If not, how did they move there?
• Does this river always look the same? What would change it?
• Can they guess where the water comes from?

How the
landform
was created:

This river was formed by the erosion of material, and deposition of
rocks, boulders, and sediment after heavy floods. The mountains
in the background are the original source of the rock.

Is the water moving? How can they tell?
Is it fast or slow moving? Why might this matter?
Will this streambed always look the same?
What might change its shape?

Landform Information (Lessons 2 and 6), page 1 of 9
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Landform Information
Landform 3

Aerial View of the Innoko River, Alaska

Landform(s)
displayed:

•	River
•	Riverbank: The sides of a river.

Questions for
students:

•	How fast is the water flowing? How can you tell?
•	How does this compare to the stream in “Landform 1”?
•	Does the water move faster or slower?
•	Is the slope steep or flat?

How the
landform
was created:

This meandering river was created by water flowing at a slower
rate through an almost flat plain. The path is determined by the
slope of the landscape.

Landform 4

Rio Grande River and Santa Elena Canyon, Texas

Landform(s)
displayed:

•	Canyon: A deep valley with steep sides shaped by water.
•	River

Questions for
students:

•	What can they tell about the rock? (Note the layers.)
•	Why are the canyon walls so steep?
•	Why is the river water brown? (It carries sediment.)

How the
landform
was created:

This canyon was formed over a long time by weathering of
rock, and erosion by the river’s water.

Landform 5

Red Canyon (with Grand Valley in the distance), Colorado

Landform(s)
displayed:

•	Canyon
•	Valley: The low land that lies between mountains or hills.

Questions for
students:

•	What shaped this canyon?
•	Where is the water? Where could it come from?

How the
landform
was created:

This canyon was formed by the weathering of rock and the
erosion of material by infrequent, seasonal rains. (There is no
permanent stream in this arid region.)

Special details
and features:

You might explain that this photo is taken from the top of a
large mesa cut by the canyon. (A mesa is a flat, elevated area
of land surrounded by steep sides.)

Landform Information (Lessons 2 and 6), page 2 of 9
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Landform Information
Landform 6

Goblin Valley, Utah

Landform(s)
displayed:

•	Hoodoo: A strangely-shaped rock formation, usually sculpted
by wind erosion.
•	Mushroom rock: A rock formation that has a narrow base and
a wide top.
•	Rock pillar: A tall column of rock. (A mushroom rock is a
special type of rock pillar.)

Questions for
students:

•	Is the rock pillar solid rock? (Yes.)
•	What might have shaped this pillar? (Water and wind.)
•	How does the round rock on top of the pillar affect the rest of
the mushroom rock’s shape? (For now, encourage students to
guess; they discover the answer during the exploration in Lesson 7.)

How the
landform
was created:

Rock pillars form when water and wind wear away rock and
then transport the sediment until all that remains is a ragged
rock column. Sometimes a hard cap as a kind of protective
“hat” for the pillar, shielding the underlying layers of sediment
from seasonal rains.

Special details
and features:

Some students might notice that this formation is located in a
canyon and that there are rock pillars in the middle distance.

Landform Information (Lessons 2 and 6), page 3 of 9
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Landform Information
Landform 7

Cunningham Creek, San Juan Mountains, Colorado

Landform(s)
displayed:

•	Creek: A small stream. Streams and rivers often have many
tributary (side) creeks.
•	Mountain: A part of the earth’s crust that has been raised
high (at least 300 meters [985 feet]) above the surrounding
lowlands.
•	U-shaped valley: A lowland area that was carved by a glacier
and has a distinct rounded shape.

Questions for
students:

•	What is running down the middle of the valley?
(A creek and a road.)
•	Does the creek appear to carry as much water as some of the
rivers and streams in the previous pictures?
•	What else might have shaped this valley?
•	What caused the sides of this valley to be so round
and smooth?
•	Why is the mountainside in the background so rocky?
(High elevation and steep sides make this a challenging habitat
for trees.)

How the
landform
was created:

The valley in the foreground was originally carved by a
glacier. The creek does not carry enough water to have
eroded the valley much since the glacier melted.

Special details
and features:

Note the road was created by human activity, but may have
once been a track used by animals.

Landform Information (Lessons 2 and 6), page 4 of 9
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Landform Information
Landform 8

Mount Le Conte and Emerts Cove, Great Smoky Mountains
National Park, Tennessee and North Carolina

Landform(s)
displayed:

•	Mountains, river, and a valley

Questions for
students:

•	What is running down the middle of the valley?
(A creek and a road.)
•	Does the creek appear to carry as much water as some of the
rivers and streams in the previous pictures?
•	What else might have shaped this valley? (Human activity has
leveled the valley to make fields for crops.)
•	What caused the mountaintops to be almost round?
•	Why might it be easier for trees to grow on these mountains?
(Lower elevation and less steep sides make this a good habitat
for trees.)

How the
landform
was created:

Like the rest of the Appalachian range, these mountains are
“old.” Their round shape is due to millions of years of weathering
and erosion of rock material.

Special details
and features:

Trees grow because it is at a low elevation and the rounded
slopes can hold a lot of soil and small plants that build even
more soil.

Landform Information (Lessons 2 and 6), page 5 of 9
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Landform Information
Landform 9

Aerial view of Mt. St. Helens, Washington, after the
May 18, 1980 eruption

Landform(s)
displayed:

•	Volcanic mountain: A mountain formed by the deposition and
accumulation of volcanic materials over time.

Questions for
students:

•	What feature is at the top of the mountain? (A crater.)
•	What can they see that shows that there was a sudden,
dramatic change? (Students may notice the barren landscape
and mudslides [lahars] in the lower foreground of the photo.)
•	What might this mountain have looked like before the
eruption?

How the
landform
was created:

This volcano built up until internal earth forces caused an
eruption in 1980.

Special details
and features:

For web sites with detailed information about the spectacular
eruption in 1980, as well as the current status of Mt. St. Helens,
visit our web site: www.sciencecompanion.com/links/.

Landform 10

Alaska Peninsula National Wildlife Refuge, Alaska

Landform(s)
displayed:

•	Glaciers: Large, long-lasting masses of moving ice and snow.
Glaciers move downhill or outward in all directions as a result of
gravity and their immense weight.
•	Mountains, river, and a U-shaped valley

Questions for
students:

•	What created the steep slope of the mountainsides? (The
slopes are one side of a U-shaped valley carved by a glacier
that melted.)
•	Where is the source of the river’s water?
•	Why does the riverbed seem so broad and wide when there is
so little water? (During spring floods more water flows, eroding
material and changing the river’s course over this relatively flat
valley floor.)

How the
landform
was created:

This broad, U-shaped valley lies alongside a mountain range
created by internal earth forces. Because of the high latitude,
snow does not melt in summer and glaciers form on the
mountaintops, providing the river’s water. During the last Ice
Age, the valley itself would have been filled by a large glacier.

Landform Information (Lessons 2 and 6), page 6 of 9
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Landform Information
Landform 11

Kilauea Point National Wildlife Refuge, Hawaii

Landform(s)
displayed:

•	Beach: Land at the edge of a body of water, usually marked
by sand or gravel that has been deposited by waves.
•	Cliff: A high, steep surface of rock.

Questions for
students:

•	What is the water in this photo doing?
•	How did the beach form?
•	What details can they see in the cliff? (Layers of rock.)
•	What caused these layers?
•	How did the cliff form?

How the
landform
was created:

The layers of rock were deposited by many eruptions of a
volcano. The cliff was created as water from rain and waves
weathered and eroded the rock. The beach was formed from
sediment deposited by waves.

Special details
and features:

Point out the layers in the cliff formations and compare these to
the layers in the canyon shown on Teacher Master “Landform 4.”

Landform 12

Sand ripples on the shoreline of a lake below Spencer
Glacier, Alaska

Landform(s)
displayed:

•	Sand ripples: Wave-like patterns that form on the surface of
sand. The patterns move and shift due to changing water or
wind currents.

Questions for
students:

•	Other than sand, what can they see in the photo? (Plant roots
and rocks.)
•	Where could this sand have come from?

How the
landform
was created:

As water advances and retreats over the sand, small dunes
are deposited by the waves. The sand originated from rock
weathered by glaciers and water.

Special details
and features:

Compare the tiny dunes in this photo with the large dunes in
the next one.

Landform Information (Lessons 2 and 6), page 7 of 9
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Landform Information
Landform 13

Namib Desert Dunes, Namibia, Africa

Landform(s)
displayed:

•	Sand dune: A hill or ridge of loose sand formed by the wind.

Questions for
students:

•	What is this formation made of? (Sand.)
•	Where could the sand come from? (Weathered rock.)
•	How did it get here? (It was moved by wind.)
•	What might shape the dune? (Wind, and if water is
present, rain.)
•	How might the plants affect the way a dune changes
over time?

How the
landform
was created:

Sediment broken down in the southern African highlands
washes down the Orange River and into the Atlantic Ocean.
Currents carry the sediment north, where it is deposited along
beaches. The prevailing winds carry the sand inland and create
a vast area of huge dunes.

Special details
and features:

Point out the sand ripples in the foreground (bottom of photo)
of the dune. Compare these to the ones in the previous photo
and have students think about the different forces (water and
wind) that created them.

Landform Information (Lessons 2 and 6), page 8 of 9
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Landform Information
Landform 14

View from space of the Great Lakes, North America

Landform(s)
displayed:

•	Lake: A body of fresh water.

Questions for
students:

•	What can they see in the photo? (Land, lakes, pack ice,
and snow.)
•	Are these landforms? (The lakes and surrounding land are
landforms; the pack ice and snow are not.)
•	What will happen to the snow and pack ice when summer
comes? (They will melt.)
•	How might this impact the surface of the earth? (Water
impacts the earth’s surface in many ways that students will
learn about in future lessons.)
•	Why did we need to use a satellite photo to show these
landforms? (Some landforms are so large that they can only
be distinguished in their entirety from a great distance.)

How the
landform
was created:

The Great Lakes were formed as glaciers scraped the earth’s
surface during the last Ice Age. At its greatest extent, 18,000
years ago, the ice sheet was up to 4 km (2.5 miles) thick. As the
ice melted and receded starting about 14,000 years ago, the
lakes began to form from the glacial meltwater.

Special details
and features:

•	The lakes depicted, from top to bottom (east to west),
are: Lake Ontario, Lake Erie, Lake Huron, Lake Michigan,
and Lake Superior.
•	This image was taken by NASA’s Aqua satellite, in orbit
around the Earth. According to NASA, the red dots on the
photo indicate the location of thermal activity, such as
a fire or other human activity, detected by the satellite’s
instruments.
•	If you have one available, refer to a map of North America
to provide context for students to place these features and
comprehend their size.
•	Point out the smaller Finger Lakes of western New York
State, just below and to the right of the title. (These were also
created by glaciers.)

Landform Information (Lessons 2 and 6), page 9 of 9
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Name:

Date:

Glacial Movements
The Kutiah Glacier in Pakistan holds the record for the fastest glacial movement. In
1953, it advanced more than 12 km (7 miles) in three months (90 days). That’s the
length of over 100 football fields! Assuming the glacier traveled exactly 12 km, how
many meters (m) did it travel each day? Show your work in the space below.
Remember that 1 km = 1000 meters.

________ km x 1000 m = ________ m

________ m ÷ 90 days = ________ m per day

Glacial Movements (Lesson 6)
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Cunningham Creek, San Juan Mountains, Colorado.

Photo: P. Carrara, U.S. Geological Survey

Landform 7

Overhead Transparency: Landform 7 (Lessons 2 and 6)
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Alaska Peninsula National Wildlife Refuge, Alaska.

Photo: U.S. Fish and Wildlife Service

Landform 10

Overhead Transparency: Landform 10 (Lessons 2, 4, and 6)
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Photo: Visible Earth Collection, NASA.

View from space of the Great Lakes, North America. April 10, 2003.

Landform 14
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Glaciers

	Hanging Glacier above Athabaska Glacier in Jasper National
Park, Canada.
Photo: W.B. Hamilton, U.S. Geological Survey
Overhead Transparency: Glaciers (Lesson 6)
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Glacial Location During
the Last Ice Age

GREENLAND
ICELAND
Alaska

CANADA

Seattle
Bismarck

New York

Chicago
Denver

Note: Light grey areas show the maximum extent of glaciers during
the last ice age (about 20,000 years ago).
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Big Ideas.
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Rich graphics in each book help students extend
classroom experiences into real-world contexts.
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about the history of science and technology.
Sections such as “People Doing Science” tell about
pivotal scientists of the past, and also describe work
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technology have led to new scientiﬁc
exploration as tools improved, and how
scientiﬁc discoveries have been applied
by human technology.
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Glaciers—How Ice Shapes
the Surface of the Earth
Ice is a mighty sculptor of the landscape. It can carve wide
valleys and deposit large amounts of sediment. In high mountains, and in the polar regions, ice plays a major role in shaping the landscape.
Just how does something solid, like ice, shape the earth?
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What Is a Glacier?

T

Think About It!

There are 204 glaciers in
Canada and the United
States. Where in these two
countries do you think
most of these glaciers are
located?

Word Connection
evaporate—The
process of a liquid
changing into an
invisible gas.

A glacier is a huge mass of moving ice that is so big and thick
it does not change much during the seasons. Glaciers form over
many years—and they only form under the following conditions:
•

Lots of snow needs to fall.

•

The climate has to be cool enough year-round. Even
though some of the snow melts or evaporates during the
summer, some snow stays all year.

•

The layers of snow build up over hundreds and thousands of years.

•

When enough glacial ice forms, the glacier flows downhill under the force of gravity.

These are some of the first photographs ever made of snowflakes. They were taken
over a hundred years ago by an amateur photographer named Wilson Bentley.
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Snow Turns into Ice
There’s more to a glacier than deep snow. Snowflakes are
crystals made of frozen water. Between the frozen water there
are air spaces. In fact, there can be more air in the spaces of a
snowflake than there is water! That’s why newly fallen snow is
often light and fluffy.
Now think about what happens when you make a snowball.
As you pack the snow together with your hands, the ball of
snow becomes icier and harder—and, even though it may be
smaller than it was to begin with, it becomes heavier as you
add more snow. This happens because, as you pack the snow,
you crush the crystals together, pushing out the air. The heat
from your hands also melts some of the crystals. This melted
water becomes ice when it gets cold and freezes again.
The same things happen as more snow piles up on a glacier. The
layers of snow are compressed until almost all of the air
is squeezed out. At the deepest layers, the snow crystals
turn to ice.
From Snow to Ice

Snowflakes

Air is
squeezed out

Compressed
crystals

Ice

Changing
Earth Fact
Without air in it, the
ice in the lower layers
of a glacier looks blue
instead of white. The
snow and ice higher
up still has air so it
looks white.

Changing
Earth Fact
When all the air is
squeezed out of ice in
a glacier, it becomes
very hard; it takes a lot
of heat to make this
ice melt. In fact, scientists describe this kind
of ice, in the deepest
layers of glaciers, as a
type of rock.
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Glaciers Move!
A glacier isn’t just a huge mass of ice and snow that never
melts. Remember, in order to be considered a glacier, this ice
must also move.

T Think About It!
What does the glacier in
this picture remind you of?

Some people think glaciers look like huge rivers of ice. Of
course, if you visit a glacier, you won’t see it flow, the way you
could see a river flow. That’s because glaciers usually move
incredibly slowly—as slow as 2.5 to 5 centimeters (1–2 inches)
a day.
Why do glaciers move? The answer is gravity and weight.
If the glacier is on a slope, especially a steep slope, the ice will
move downhill over time. Even though ice is frozen water,
there is so much weight in a glacier, that it moves very, very
slowly, like candle wax that’s just slightly warmed.
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Another reason why the glacier moves is that some of the ice
at the bottom melts. Wet ice is very slippery. The ice of the glacier slowly slides down this slick surface.
Glaciers generally move downhill, or advance. They may lose
some snow and ice each year, during the warmer months, as a
result of melting and evaporation. But, as long as more snow
is added during the colder months than is lost in the warmer
months, a glacier will continue to grow and advance.

The Retreat of a Glacier

A partially melted glacier reveals changes to the landscape.

If more snow is lost than is replaced each year, a glacier will
begin to shrink. Though it may still flow and move downhill, if
more ice melts from the lower part of a glacier than is replaced
from above, the glacier appears to retreat.
When a glacier retreats and melts away completely, you can
really see how the landscape has changed.
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Glaciers Shape the Earth’s Surface
Like giant earth-moving machines, glaciers scrape the earth
beneath them, breaking off rock as they move. Like rivers,
glaciers carry rock material along as they move, eventually
depositing it somewhere else. When glaciers weather, erode,
and deposit rock, they shape the earth’s surface in unusual
and interesting ways.

A view from space of mountains shaped by glaciers.

Glaciers Weather Rock
Glaciers weather rock in a number of ways. They pluck rock as
they move down steep mountainsides. Over time, the bits of
rock and sediment freeze into the ice, giving the underside of a
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glacier a gritty texture. As they move into flatter areas, the ice
and rocks continue to abrade the earth’s surface.

Plucking

Ice

Abrasion

Like sandpaper on wood, the glacier polishes the rock it slides
over. After the ice melts, the exposed rock can have a smooth,
shiny look. Geologists describe rock with this appearance as
having glacial polish.

Glacial polish and glacial striations show the effects that glaciers have on rocks.

Glaciers can also cut long scratches in the rock, called glacial
striations. These striations help geologists figure out the direction that the glacier moved when it flowed.
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Glaciers Erode Rock
Glaciers move more slowly than rivers, but over time their
huge size and weight can make them more powerful. Compared to rivers, glaciers can carry sediment of almost any
size—from very small pebbles and bits of soil to huge boulders
the size of cars and houses. The ice pushes this unsorted mixture of debris into mounds or ridges, called moraines, along
its sides and front.

Some moraines are only a meter high, others can be hundreds
of meters tall. Lakes often form behind moraines after a glacier melts.
Sometimes a piece of ice can break off of a glacier and get buried in a moraine. When the ice eventually melts, it can leave a
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small scooped-out area, called a kettle. When kettles fill with
water they can create small kettle ponds or larger kettle lakes.
Alpine (mountain) glaciers can erode a steep mountainside and
create a rounded hollow, or depression, shaped like a shallow
bowl. This kind of feature is called a cirque. After the glacier
melts, the cirque can fill with water to form an alpine lake.

Mountain glaciers carve interesting features into the landscape.

Horns, such as Kinnerly Peak in Glacier National Park, Montana (shown on this page), are created when several cirque
glaciers erode the sides of a mountain. The rock is scraped
away from the peak until all that is left is a steep, pointed
peak with sharp ridges leading up to the top.

Glaciers Deposit Rock
What starts out as a jumbled mess of rocks and other material
of all different sizes sorts out and gets deposited in different
ways over time.
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Moraines (described on page 64) are one landform created when
a glacier erodes rock. In some areas where glaciers existed long
ago, you can still see the moraines that were deposited by large
glaciers. Cape Cod, in Massachusetts, is an example of a huge
moraine left behind by a giant glacier that melted.

Cape Cod, Massachusetts was formed by a huge glacier.

Erratics can look like giant boulders that have been left stranded.

Glaciers—How Ice Shapes the Surface of the Earth

Some glaciers can carry truck-sized boulders hundreds of
miles. When the glacier retreats, the melting ice deposits the
boulders. Often, no other large rocks are found nearby. These
large rocks are called erratics because they can be rocks that
don’t match the rocks found in the local area.
The following picture shows how glaciers can create many of
these landforms to create complex landscapes.

Landscape Before
Glacier

V-shaped
Valley

Glaciers Cover
the Land

Cirque
Meltwater
stream Kettle
Erratic

Alpine lake
Horn
Moraine
Landscape After
Glaciers Melt

U-shaped
Valley
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Why Are Glacial Valleys Shaped
Differently Than River Valleys?

T Think About It!
Look at the images above.
Why do glaciers carve the
land differently than rivers?

I Try It Out!
Glaciers are made of ice
and rivers are made of
water. Think of a solid,
then a liquid. Pour some
water over a rock, and
then rub a piece of ice
over the rock with some
pressure. What differences do you think there
will be between the two
processes? How could this
affect the valley formations shown above?

A river makes a V-shaped valley because the water continues to
dig its path deeper and deeper into the earth and rock underneath it. The walls have a more-or-less uniform slope from top
to bottom; the slopes erode over time.
Most glaciers start to form where a V-shaped river valley already
exists. Glaciers erode on all sides, and scrape away everything
in their path, so the walls remain steep and the valley becomes
broad and U-shaped. When you think about how much rock and
soil is carved away to turn a V-shaped valley into a U-shaped valley, it is easy to see why glaciers can create large moraines at the
end of a glacial valley.
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The Biggest Glaciers of All
The photographs of glaciers you’ve seen so far are all mountain or valley glaciers. But there’s another kind of glacier
that’s even larger. These glaciers—giant sheets of ice called
continental glaciers—can only be found in two places on the
earth, in Greenland and Antarctica.

A view from space of the ice-covered island of Greenland.
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A computer-generated view from space of the “frozen continent,” Antarctica.

Changing
Earth Fact
About 2% of all water
is found in glaciers and
ice caps. About 70%
of all the earth’s fresh
water is located in
these frozen sources.

It’s hard to imagine just how huge these glaciers are.
Although there are more than 150,000 mountain glaciers
around the world, these two massive sheets of ice contain
more than 90% of all the glacial ice on earth. In fact, there
is enough ice in Antarctica to cover the whole United States
with a sheet of ice 3 kilometers (nearly 2 miles) thick. In some
places, the ice on these glaciers is more than 4½ kilometers
(nearly 3 miles) thick!
At one time much of the land in the northern hemisphere,
including large parts of North America, was covered with glacial ice, just as Antarctica is now. You’ll learn more about how
the earth looked then, and how it shaped the landscapes we see
today, in the next chapter, when you read about the Ice Ages.

9
The Ice Ages
What Is an Ice Age?
An ice age is a period of hundreds to thousands of years when
the climate on the earth becomes colder and wetter and much
of the earth’s northern hemisphere is covered by glacial ice.
There have been several ice ages in the earth’s history. The
most recent ice age is often referred to with capital letters as
the Ice Age. It began about two million years ago and ended
about 12,000 years ago.
Glaciers, especially huge continental glaciers like the sheet
of ice covering Antarctica, take tens of thousands of years to
build up. In fact, most of today’s glaciers—which cover about
10 percent of the earth’s surface—are left over from the last
ice age.

Word Connection
climate—The
average weather for
a particular place
over time. Instead of
describing how hot or
cold it is on a particular day, and whether
it’s snowing or raining,
it describes what the
weather usually is for
the place at different
times of the year.
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During the Ice Age, one-third of the earth’s land area was covered by glaciers. Almost all of Canada, as well as much of the
northern United States, was covered with ice.

Changing
Earth Fact
In Antarctica, the ice
100 meters (about
328 feet) below the
surface is about
1000 years old; this
ice contains air
bubbles from our
atmosphere from
1000 years ago.

Most of the glaciers that exist today are the remains of glaciers
that were formed during the last Ice Age. The light gray areas
on the map below show how much land, in North America
and the Arctic, the glaciers covered 20,000 years ago.
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ICELAND
Alaska

CANADA

Seattle
Bismarck
Chicago
Denver

New York
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How Cold Is It During an Ice Age?
Today, the average temperature around the world is 14°C (58°F).
In some places, like Antarctica, it is much colder, and in other
places, like Africa, it is much hotter.
During the Ice Age, the average temperature was around 10°C
(50°F)—just four degrees Celsius less than the average temperature
today. This may not seem like a lot, but back then it was enough to
put many parts of the world into a deep freeze, one cold enough
and long enough, to create the vast glaciers of the Ice Age.

How Did the Last Ice Age Shape
North America’s Landscape?
The huge glaciers of the Ice Age did much more than sculpt
U-shaped valleys, scrape the rock, and dump moraines and other
deposits on the land. Much of the rich soil of the Midwestern
United States was deposited by glaciers, and the way the Ohio
River drains was influenced by these glaciers. The Great Lakes in
the northern United States were also scooped out by these glaciers.

The Great Lakes from space.

Changing
Earth Fact
Long Island, in New
York, is a moraine that
was deposited during
the last Ice Age, around
15,000 years ago.
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Areas in the northeastern United States or the northern Midwest states with these features were probably shaped by the
giant ice sheets:
•

Stony soil

•

Hills dotted with lakes

•

Scratched and grooved rock surfaces

•

Long, low ridges made of sand and pebbles

Why Do Ice Ages Begin and End?
No one knows for sure why ice ages start and why they end,
but scientists have several ideas.
•

In very ancient times, the depth of the oceans may have
played a role. If the ocean is shallow, the sun warms the
water more; if it is deeper, the water is colder.

•

Scientists think that more recent ice ages might have
been affected by how much Earth tilts, or wobbles, on its
axis. When part of Earth is tilted away from the sun, the
climate there is colder.

•

Once these giant ice sheets start to form, they help keep
an ice age going because they reflect the sun’s energy
away from the earth and prevent the land from warming up.

When the climate around the world gets warmer, ice ages end
and glaciers begin to melt. Many of the causes for this are
natural, but there is one cause that has developed in the past
100 years or so. You may have heard the term global warming. Many scientists think that global warming, caused by
humans, is speeding up how quickly the world’s glaciers are
melting.

The Ice Ages
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Global Warming
What Is Global Warming?
Have you ever gotten into a car that’s been sitting closed up in
the sun on a hot summer day? Or been in a greenhouse in early
spring, when it’s still too cool for plants to grow outside? The
greenhouse may be as warm as a tropical island, while you still
need to wear a coat outside. The car and the greenhouse both
trap air, heated by the sun, inside.
In the same way, gases in the earth’s atmosphere trap heat
energy from the sun’s rays. Scientists call this the greenhouse
effect. If none of the sun’s energy was trapped, Earth would be a
very cold place, so cold that it would not be possible for humans
or lots of other animals and plants to survive.
Earth’s climate has always changed. What concerns scientists is
how quickly those changes have taken place in recent years. In
the last 100 years, the earth’s surface has warmed about .5°C
(1°F). This may not seem like much, but remember that the difference between the comfortable climate we have today and
the last Ice Age was just 5°C (9°F). In fact, the year 1990 used to
be the warmest ever recorded, but that record has been broken
almost every year since then. In fact, scientists believe the world is
warmer now than at any time in the past 1000 years.
Some of the reasons for the warming climate may be natural. At
different times in the earth’s history, the climate has been warmer
or colder. But scientists also think that some things that people do
are causing this rise in the temperature.

Word Connection
atmosphere—
The thin layer of
gases—mostly nitrogen (78%), oxygen
(21%), other gases
and water vapor
(1%)—surrounding
Earth. The air
all around us.
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What Causes Global Warming?
In the past, humans lived much more simply. There were no cars,
no trains, no planes. People did not have electricity or any other
energy source, besides fire, to heat their homes, cook food, or
make any of the other tasks of everyday life easier.
Beginning about 200 years ago, people began to use machines to
help them do a lot of their work. This period is called the Industrial
Revolution. It changed the way that many people live, in large and
small ways, making our lives much easier. But these changes may also
be the reason that Earth’s climate is getting warmer.

Word Connection
greenhouse gases—
A group of gases—
including water vapor,
carbon dioxide,
methane, ozone, and
other gases—that trap
the sun’s heat energy
in Earth’s atmosphere,
producing a greenhouse effect.

Over the past 100 years, people have used more and more
machines, and more and more energy to run these machines.
Much of the energy used to run our machines comes from electricity. Every day we use electricity to light and heat our houses, to
cook food, to wash clothes and heat the water to wash ourselves,
to watch TV, and to run computers and other equipment.
Electricity comes from power plants. Most power plants use coal
and oil to make electricity. Burning coal and oil produces carbon
dioxide, one of the gases called a greenhouse gas. Whenever we
drive or ride in a car, we are also adding greenhouse gases to the
atmosphere.

The Ice Ages
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Other things we do send greenhouse gases into the air, too. Some
of the trash that we send to landfills produces a greenhouse gas
called methane. Methane is also produced by the cows, pigs, and
chickens we raise for food. And, when factories make the things
that we buy and use every day, they too can send greenhouse
gases into the air.

How Does Global Warming Change the Earth’s Surface?
Many scientists believe that today’s temperature increase of one
degree is already changing the landscape. They have observed
that glaciers around the world are melting and that glacial ice is
not as thick as recorded earlier. Temperatures in Antarctica are
actually rising twice as fast as other places in the world, causing
the ice to melt. The largest block of ice in Antarctica, the Ward
Hunt Ice Shelf, which had been around for 3,000 years, began
cracking in 2000, split apart in 2002, and is now breaking into
pieces and drifting out to sea, where it will melt.
When glaciers melt, most of the water eventually flows to the
ocean. The continental glaciers in the polar regions store a lot of
water, about 2% of Earth’s water. If these huge glaciers melt, that
water would be added to the oceans, causing the sea level to rise.
Indeed, over the last 100 years, the level of the sea has risen about
6–8 inches worldwide. Scientists know this is so because they have
taken measurements and have seen that the high tides today are
higher than they were in the past. (When the sea level rises, the
tide goes farther up the beach.)

What Might Happen If Global Warming Continues?
Scientists are not fortune-tellers. They don’t know exactly what
will happen in the future. But they can use special computer programs to predict how the climate may change in the years ahead.
And the computer programs, along with the melting glaciers and
rising seas, provide some good clues. They tell us that the Earth’s

T Think About It!
The average elevation of
the state of Florida is about
30 m (100 feet). What do
you think would happen
to places like Florida if the
polar ice caps completely
melted and the sea level
rose 30–50 feet?
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temperature will probably continue to rise as long as we continue
releasing so many greenhouse gases into the atmosphere.

Changing
Earth Fact
If all glacial ice
melted, sea level
would rise approximately 70 meters
worldwide.

Sea level may rise between several centimeters and as much as
one meter during the next century. This will affect both natural
systems and man-made structures along coastlines. Coastal flooding could cause saltwater to flow into areas where salt is harmful,
threatening plants and animals in those areas.

Places like this could be eroded or flooded by rising sea levels.

Oceanfront houses and other buildings, especially in areas close
to sea level like Florida, could be affected by flooding. Beach erosion could make this problem even worse. Moving these houses or
building barricades to protect them from the rising sea could cost
billions of dollars. Flooding could also reduce the quality of drinking water in coastal areas.
Global warming may make it possible to grow crops in areas that
are currently too cold. But it might make it impossible for crops to
grow in other areas. For example, in Kansas, where a type of wheat
called “winter wheat” is grown, warmer winter temperatures could

The Ice Ages

prevent the freezing temperatures that kind of wheat needs as part
of its growth cycle. A rise in summer temperatures could also create
droughts, drying out cropland. In some parts of the world, people
may not have enough to eat because they will not be able to grow
the food they need.

How Can People Help Slow Global Warming?
If people make changes in how they live and begin to conserve,
or use less, energy whenever possible, it may be possible to slow
down global warming. Here are some ways that people conserve
energy today:
•

Drive a car that gets better mileage. A car that get 30
miles per gallon burns half the fuel, and produces half the
greenhouse gases, than a car that gets 15 miles per gallon.
A hybrid car that combines a gas engine with an electric
motor, can get as much as 50 miles per gallon and reduce
greenhouse gases even more.

•

Ride the bus, subway, or train. Ride a bicycle or walk to
reduce the use of fossil fuels to zero!
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Word Connection
drought—A long
period without significant rainfall.
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•

Use more energy-efficient light bulbs. About twenty-five percent of all the electricity produced in North America is used
just to make light. A compact fluorescent bulb (or CFL),
uses less than half the electricity than an incandescent
bulb does to produce the same amount of light.

Changes like these can help reduce greenhouse gases and protect
Earth from global warming.
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PreK-6 Inquiry Science Curriculum

Motion

While deciding what makes a solid a
solid, watching water disappear from
an open cup, or comparing various
liquids, children find the value in asking
questions and probing the world
around them for meaningful answers.

Life Science

Through activities that engage
children’s bodies and minds, children
move their own bodies in various ways
to learn about motion, as well as build
ramps, roll toy cars, drop and crash
marbles, slide pennies and shoes, and even fly paper
airplanes.

Life Cycles

From watching a pea sprout to feeding
apples to butterflies, children closely
study four organisms, including
humans, to observe the remarkable
growth and change that living things
experience during their life spans.

Early Chilhood

Solids, Liquids, and Gases

Earth Science

Physical Science

From collecting animal tracks to
dissecting flowers, children deepen
their understanding of what makes
something alive as well as exploring
the similarities and differences among

Physical Science

living things.

Collecting and Examining Life

Early Science Explorations

Weather

Physical Science

Life Science

Through experiments with prisms,
mirrors, bubbles, water, sunlight, and
flashlights, children bring rainbow
effects into their classroom and onto
the playground. They also mix colors to
observe that colored light produces different results
than mixing pigmented paints, dough, or water.

Magnets

Earth Science

Rainbows, Color, and Light

Rocks

Earth Science

Early Chilhood

Inspiring students to explore their world.

Soils

From making a collage of the leaves
and seeds they find to constructing a
lever from rocks and wood, children are
introduced to the wonders of science
and scientific exploration. Contains 7
studies in one book: Growing and Changing; Class Pet;
Collections from Nature; Constructions; Dirt, Sand and
Water; Sky and Weather; and My Body.
One day students learn to use a
thermometer to record temperature,
another day they measure rainfall
or investigate the nature of ice.
Throughout the year, students use
their senses as well as scientific tools to discover that
weather is a dynamic part of nature.

From testing what sort of everyday
objects are attracted to magnets to
comparing the strength of different
magnets, children deepen their
observation skills while learning about
the nature of magnets.

One day children examine fossils,
another day they might test minerals.
As children collect, examine, describe,
and experiment with rocks, minerals
and fossils, they hone their observation
skills and begin to unravel the puzzle of what rocks are
and how they are formed.
From closely observing soil components
and their properties to discovering the
importance of earthworms, children
use their senses of sight, smell, and
touch to explore the wonders of soil.
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Earth’s Changing Surface

Life Science

From building river models that explore
erosion and deposition to touring the
school grounds looking for evidence of
the earth’s changing surface, students
use hands-on investigations to discover
the dynamic nature of the earth’s surface.

Human Body in Motion

Physical Science

By modeling how muscles move bones,
testing reflexes, and measuring the
effects of exercise on breathing and
heart rate, students begin to appreciate
the interactions between body parts
and recognize the importance of protecting them by
making healthy choices.

Watery Earth

Matter

Energy

Whether watching light “bend” a
pencil in water or building a periscope,
the combination of hands-on, multisensory learning enables children
to understand what light is, how it
behaves, and why it makes sight possible.

One day children chart the moon’s
cycles, another day they might make a
scale model of our solar system. By
observing the world around them, they
address questions such as “Why are
there seasons?” and “Why does the moon appear to
change shape?”
Whether following a drop of water
through the water cycle, measuring
their own water usage, or exploring
how filters clean dirty water, students
are encouraged to use what they learn
to have a positive impact on water resources.
With challenges like exploring what
they can learn about an unknown
substance called “Whatzit,” students
experience the excitement of scientific
discovery and gain an appreciation of
the scientific method used by professional scientists.
Whether testing the efficiency of light
bulbs, exploring heat conduction,
or designing an imaginary invention
demonstrating the transfer of energy,
students discover that energy is at the
root of all change occurring in the world around them.

Force and Motion

By demonstrating and explaining
ways that forces cause actions and
reactions, as well as gaining a deeper
understanding of basic forces such as
friction and gravity, students discover
the many ways that forces affect the motion of objects
around them.

Building Skills

Physical Science

Earth Science

By watching composting worms create
soil, to modeling the nutrient cycle,
students have the opportunity to
investigate the organisms that carry
out the process of decomposition and
recycle nutrients in an ecosystem.

Earth Science

Nature’s Recyclers

Our Solar System

Earth Science

Life Science

Whether exploring static charges,
figuring out how to get a light bulb
to light, or testing the conductivity of
everyday objects, students experience
firsthand the excitement of electricity
and scientific discovery.

Physical Science

Electrical Circuits

Light

Physical Science

Physical Science

From going on a nature walk to
dissecting owl pellets, children are
asked to think about how organisms
(plants, animals, fungi, and microscopic
living things) survive in the places they
live, and how they interact with other living things.

Science Skill Builders

With 21 lessons spanning the breadth
and depth of science skills, students
develop a core understanding of using
tools in science, scientific testing,
observation skills, and the importance
of analysis and conclusions.

Design Projects

Animal Homes, Human Tools, Simple
Machines, Moving Systems, Electrical
Circuits, Human Systems.
The design project series was
developed to support compatible
modules by allowing students to design and/or build
animal homes, tools, machines, and designs of their
own creation. Taking between 4-6 sessions, the
projects strengthen skills and ideas about choosing
materials, using tools, working with the limitations of
materials, solving problems, and overall project design.

Technology

Life Science

Habitats
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Unique Features...
Program Features

FOSS

Prepares students to do
inquiry-based science
Hardback, colorful, content-rich
student reference materials for
upper elementary students
Bound student science notebooks
to foster student literacy and
reading skills
Parallels in instructional design to
Everyday Mathematics®
Variety of assessment strategies

P
P

A variety of pilot options to fit the
interests and needs of districts
Correlations to local and state
science standards
Teacher must gather minimal
teacher supplied items
Early Childhood activity-based
modules available
Unique content offered to meet
standards
Children develop science habits of
mind in addition to content
knowledge
Engaging activities nourish
children’s curiosity
Supports teachers in reaching
Big Ideas
Full curriculum available digitally

P
P

(K Only)

P

Science Companion
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STC

Lesson O introduces students to
the scientific method through the
“I Wonder” Circle
Student Reference Books
The original Student Science
Notebooks
Developed by the creators of
Everyday Mathematics®
Teacher-friendly formative and
summative assessment strategies
Several no-cost pilot options,
including an innovative online pilot
program
Correlated to state standards with
customized local standard
correlations available upon request
ExploraGear and Supplemental
Classroom Supplies available

P

P

Modules developed specifically
for PreK-K available

Light and Rainbows, Color, and
Light modules available
“I Wonder” Circle integrates
modules as tool for student
reflection
Engaging, hands-on activities
focused on Big Ideas
Reflective Discussions help
children integrate their experience
and build science knowledge
Hyperlinked teacher materials
(iTLM’s) & digital student materials
build affordable access

P
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A New Way to Pilot...
An Innovative Free Online Pilot Program!
We know that both time and financial resources are limited for
school districts these days.
So, we are delighted to introduce an exciting new digital opportunity
for you to try Science Companion materials at no cost, at a scale that
is easily manageable. And it’s high tech, too!

Come to our Online Pilot Website and find:
•
•
•
•
•

Sample lessons from eight of our modules.
Conversation and support from content and teaching experts.
Free digital teacher materials and student resources.
Directions on how to order ‘lending library’ for kit materials.
A pilot that will give you a rich taste of inquiry science but requires no more than a handful of classroom sessions.

“I think this is an awesome resource for doing science.”

Field Test Teacher

There are a limited number of online pilots available,
so contact us now to find out how you can
explore Science Companion at your pace, for free.
(And, of course, we have traditional pilots available too. Just ask!)

www.sciencecompanion.com

888-352-0660
pilot@sciencecompanion.com

Professional Development
Succeed with Science Companion

Inquiry-based learning in science is exciting, effective,
and evocative. It also can be challenging.
We can help you take the mystery out of inquiry!

Philosophy

A half-day session introducing the methodology,
pedagogy, and best practices of Science Companion.

Implementation

Building from specific modules your district is using,
a hands-on exploration of how to best implement
Science Companion in your classrooms.

Designed by the
University of Chicago’s
Center for Elementary
Math & Science
Education.

Assessment and Science

Participants

Formative and summative assessment can work together
to strengthen teaching and test scores!

Teachers and administrators
in districts using Science
Companion.

Coming from Everyday Math

Length

Science Companion was developed by the same researchers who developed Everyday Mathematics, and many of
the same pedagogical tools are used. Making the jump to
Science Companion is easy!

Train the Trainers

Build a community of Science Companion experts in your
district or intermediate unit.

It’s in the Bag!

Fully customizable workshops to meet your needs. Contact us to
learn how we can best help you!

Mix and Match to your needs
to build a half day or full day
session.

Continuing Education

CEU’s available, please ask us
about we can work with you to
arrange credits.

Cost

Ask your rep for more
information!

The spirit of inquiry. An invitation to curiosity. The tools for success.

Contact Us!
Get a Full Curriculum Sample
Check out a Pilot Program
Get a Custom Scope & Sequence
Find your Sales Rep
Phone/Fax: 888-352-0660
8400 Woodbriar Drive
Sarasota, FL 34238
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The spirit of inquiry. An invitation into curiosity.

The tools for success.

