Objectives

Soil

Teacher Guide

• Discover what soil is and how it forms
• Explore the composition and

properties of different types of soil
• Learn about the effects of
weathering and erosion
• Explain why soil is a resource
and how it can be conserved
• Understand the work of a soil scientist

Reading Skills
• Preview the book
• Discuss the function of a table

DELTA
EXPLORE

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

Content Vocabulary
In the Delta Explore reader
Soil, students learn what soil
is and how it forms. They read
about the composition and
characteristics of different
types of soil. They discover
how weathering and erosion
affect soil and why soil is a vital
natural resource. Students also
find out what soil scientists do.
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The following terms are introduced in context and
defined in the glossary.

• clay (n): smallest rock particles in soil
• conserve (v.): to protect natural resources and

use them wisely
• erosion (n.): movement of soil by water or wind
• humus (n.): part of soil that comes from dead
plants and animals
• natural resource (n.): material on Earth that
people need or use; for example, soil, water, air,
forests, and minerals
• properties (n.): how something looks, feels,
smells, sounds, or tastes
• sand (n.): largest rock particles in soil
• silt (n.): rock particles in soil between sand and
clay in size
• soil (n.): mixture of minerals, humus, air, and
water on Earth’s surface
• subsoil (n.): rocky layer of soil below the topsoil
• topsoil (n.): top layer of soil that is rich in nutrients
• weathering (n.): changes that wear rocks
down or break rocks apart
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Before Reading
Build Background
Assess students’ prior knowledge of soil. Display
and discuss the cover. Ask, What do you see in
this photograph? [soil or dirt falling or dropping
through a person’s fingers] Then read the title
aloud, and invite students to share what they
know about the topic from personal experiences
and any hands-on explorations in science.
To stimulate discussion of soil, ask,
What is soil?
Where do you think soil comes from?
Where have you seen soil? Is there any soil
near our school?
Begin a class KWL chart by recording facts
students know about soil in the K column. You
may want to copy the KWL chart and ask students
to maintain their own charts as they read.

K

W

L

What I Know

What I Want
to Know

What I
Learned

To create interest, ask students to draw and color
a picture of soil with a plant growing in it. They can
include themselves digging or planting in the soil.

Preview the Book
Show students the book cover again. Ask,
Have you ever dug in the soil with your hands
like this?
What did the soil look like? How did it feel?
[Accept all reasonable responses at this time.]
Tell students that one way to find out ahead of
time what a book is about is to preview the book.
Explain that they can preview a book they are
about to read by looking at its cover, chapter titles,
pictures, and other important parts.
To preview the book with students, flip through the
pages and briefly discuss the photographs and
diagrams. Ask questions such as,
What does this picture show?
Have you ever seen this object?

How do you think this picture will help you
understand the text?
Have students turn to the table of contents.
Explain that the table of contents is a list that tells
what is written in the book. Ask,
What do you notice about this page?
Read aloud the headings and point to the
number listed after each heading. Explain that
each number tells the page on which they will
find information about each heading. Together,
select a heading and use the page number to
locate that section in the book.
Point to and read aloud the word Glossary at the
bottom of the page. Tell students that a glossary
is a list of words and their meanings. Point out
the words in boldface type on page 2 [soil,
humus]. Explain that words printed in dark print
are important words related to Soil. Tell students
that they will find the meanings of these words in
the glossary at the back of the book. Choose one
word and model how to find its definition in
the glossary.

Set a Purpose
After you preview the book, discuss with students
what they might expect to find out from the book.
Ask,
What kinds of things would you like to learn
about soil as you read this book?
What questions do you have about soil that
you hope this book will answer?
Record students’ responses in the second column
of the KWL chart. Explain that they will complete
the chart after they finish reading.

Preview the Vocabulary
You may want to preview some of the
vocabulary words before reading rather than
waiting to introduce them in the context of the
book. Possibilities include creating a word wall,
vocabulary cards, sentence strips, or a
concept web.
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Guide the
Reading

During the
Reading

Preview the book yourself to determine the
amount of guidance you will need to give for
each section. Depending on your schedule and
the needs of your students, you may want to
consider the following options:

What Is Soil?

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

• Shared Reading: Have students work in pairs

or small groups to read the book together.
Pause students after each article to clarify as
needed and to discuss any questions that arise
or have been answered.

• Independent Reading: Some students may be

ready to read independently. Instruct them to
pause at designated stopping points and have
them rejoin the class for discussion. Check
understanding by asking students to explain in
their own words what they read.

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

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

• Begin each text section by reading or having

a volunteer read aloud the heading. Have
students examine any illustrations or graphics
and, if applicable, read accompanying
captions and labels. Discuss what students
expect to learn, based on the heading,
illustrations, and captions.

• Help students locate context clues to the

meanings of words in boldface type. Remind
them that these words are defined in the
glossary. Provide help with words that may be
difficult to pronounce.

Pages 2–4

• Read aloud the title question on page 2.

Remind students of some of the ideas they
shared when they previewed the cover. Then,
read the article aloud with students to find out
if their ideas were correct.

• Ask, What is soil? [the loose material that

covers Earth’s land] What is soil made of?
[rocks, humus, air, and water] What are rocks
made of? [minerals; solid materials that form
in nature]

• As needed, provide help with the pronunciation
of humus (HYOO-muss). Then ask, What is
humus made of? [plants and animals that
were once alive] How do you think humus gets
into the soil? [When plants and animals die,
their bodies break down or decay and go into
the ground.]

• Tell students that the biggest part of soil is rock

(about 45 percent, or almost half); the smallest
part is humus (about 5 percent). The rest is air
and water. Ask, How do all these parts get
mixed together to make soil? [Insects like ants
crawl through the materials and mix them.
Worms make tunnels that let air and water
move into soil.]

• Summarize that soil is made of nonliving things
(rocks, air, and water) and once-living things
(humus). Add that living things are not part
of soil, but they are often found in soil. Have
students look at the pictures in the article. Ask,
What living things do you see in the soil? [a
plant on page 2, grass on page 3, and worms
on page 4] Confirm that most plants grow in
soil and many animals live in soil.

• As appropriate, model reading strategies

students may find helpful for nonfiction:
adjust reading rate, ask questions, paraphrase,
reread, visualize.
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How Does Soil Form?
Pages 8–12

• Read aloud the heading and text on page 8.

Soil Layers
Pages 5–7

• Ask, Who has seen or eaten a piece of layer
cake? Let volunteers tell about the cake and
explain what a layer is.

• Read aloud the heading on page 5. Have

students look at the diagram on the page
and count the layers they see. Find out what
differences they observe. (Students will notice
the different colors: three brown layers of soil,
each one lighter than the one above, and one
gray layer of rock. Some may also see different
textures.) Then, read aloud the text on page 5.
Ask, How many layers does soil have? [three]
What soil layer do we walk on? [topsoil] What
soil layer do most plants and animals live in?
[topsoil] What part of a plant grows down
into the topsoil? [roots] Challenge students
to locate plant roots in the drawing and in
the photograph.

• Read aloud the text on pages 6 and 7 to find

out about other soil layers. As you read about
the two layers of subsoil, have students find
them in the diagram. Explain that sub means
“under.” Just as a submarine goes under the
water, subsoil lies under the topsoil.

• Discuss how the soil is different from layer to

layer. Ask, Which layer has the most living
things? [the top layer; topsoil] Which layer
may have some tree roots? [the middle layer;
the upper layer of subsoil] Which layer has
the biggest rock pieces? [the third layer; the
bottom layer of subsoil] Say, Let’s go even
deeper. What is under the subsoil? [solid
rock; bedrock]

Ask, Does soil form quickly or slowly? [very
slowly] Point out that it takes a thousand years
to form 1 inch of topsoil! Who can answer the
question in the heading, How does soil form?
[from weathering, or the breaking down of
rocks into small pieces] What are some things
that can cause weathering? [water, wind,
ice, plants]

• Look at the photograph on the page, and

identify what it shows (a bend in a river flowing
through a rocky canyon). Ask students what
they think this has to do with forming soil.
[Students may connect the river to the idea
that nature uses water to break down rocks.]

• Read page 9 and discuss how moving water

and wind weather rocks. Students can model
weathering by shaking sugar cubes in covered
containers. The cubes collide, just like rocks
bumping and scraping in water and wind. Tiny
sugar pieces break off, just like the grains that
make up soil.

• Read pages 10 and 11 to learn about two

ways that ice can weather rocks. Look at the
photographs and ask, How did ice break
down the rock on page 10? [Water froze to
ice in a rock crack and broke the rock apart.]
Explain that most things get smaller when they
get cold. But when water gets cold enough
to freeze, it expands, or gets larger. It can even
split a big rock in two as it freezes. Ask, How
is ice breaking down rocks on page 11?
[A huge, heavy sheet of ice called a glacier
slowly moves over land and crushes rocks into
little pieces.]

• Say, We have read about water, wind, and ice

weathering rocks. Look at page 12. What else
weathers rocks? [plants, or plant roots] Read
aloud the page to check predictions.

• Review all the photographs in the article. Invite
students to tell how the pictures help them
understand how soil forms.
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How Are Soils Different?

Erosion

• Read aloud the heading on page 13. Have

• Read aloud the heading, and ask students if

Pages 13–14

students look at the photographs at the bottom
of the page and try to answer the question.
[The four soils pictured are different colors.]
Read the text on page 13 to confirm: One way
soils are different is their color.

• Point out the bold word properties. A property
is a special quality or characteristic of
something, like its shape or color. Explain that
color is a property of soil. Invite students to use
color words to describe the four soils shown.
Then ask, What does soil color depend on?
[the minerals in the soil]

• Read aloud page 14 with students. Ask,

Besides color, what is another way soils are
different? [how they feel] As appropriate,
explain that how something feels is called its
texture. Texture is a property of soil. Ask, What
does soil texture depend on? [the size of the
rock pieces, or grains]

• Ask, What are the biggest soil grains? [sand]
The smallest? [clay] What size grains are
between sand and clay? [silt] Have students
point to each soil type pictured and read its
label. Ask, What size grains does most soil
have? [a mix of sand, silt, and clay]

• For reinforcement, draw four groups of circles

on the board to represent large, medium,
small, and a mix of different-sized grains. Ask
volunteers to point out which diagram shows
sand, silt, clay, and a mix of all three. Ask, If you
wanted to grow a garden, which soil would
you rather have?

Pages 15–17
they have ever heard the word erosion before.
Briefly discuss any prior knowledge of the word,
or its verb form erode. Then, read the text on
page 15. Ask, What is erosion? [the moving
of soil from one place to another] What can
cause erosion? [water and wind] What do
you think is happening in this photograph?
[erosion of soil by wind; wind blowing a big
cloud of sand]

• After reading page 16, ask students why they

think the water in the photograph is so brown.
[It is full of brown soil. It is muddy. The moving
water is carrying away topsoil.] Find out if any
students have observed soil being washed
away after a rainstorm. Ask, What happens if
too much soil is carried away by erosion?
[Plants cannot grow.]

• Read page 17 to finish the article. Ask, What

kind of soil is easily eroded by wind? [dry soil]
How can plants keep soil from being eroded?
[Plant roots hold soil in place so that water and
wind cannot wash or blow it away.]

• Have students compare the two photographs
on page 17 and tell how they are alike and
different. [The pictures show the same steep
hillside. One hill has no plants and gullies
where soil is eroding; the other hill is covered
with plants and is protected from erosion.]

sand   silt   clay  	
loam
(mixture of sand,
silt, and clay)
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Soil Is a Resource
Pages 18–21

• Read aloud the heading and the text on

pages 18 and 19. Ask, What is a natural
resource? [something from nature that people
need or use] Why is soil a resource? [Plants
grow in soil, and people need plants for food,
clothing, paper, and wood. People use soil to
make bricks, glass, and pottery.] Brainstorm
some other natural resources, such as water,
sunshine, wind, and forests.

• Help students understand our dependence

on plants that grow in soil. Together, list
some plants that people use for food—fruits,
vegetables, and grains. Remind students that
all the food we eat comes from plants: eggs
come from chickens that eat corn; milk comes
from cows that eat grass; meat comes from
animals that eat plants. As appropriate, point
out that cotton cloth is made from the cotton
plant and wool comes from sheep that eat
grass. Paper and wood come from trees.

• Before continuing, ask, Why is it important

to take care of soil? [If soil is lost or wasted,
it takes a very long time for new soil to form.]
Read aloud page 20. Ask, What does it mean
to conserve soil? [to protect it; to take care of
it; to stop soil erosion; to use it in good ways]
Invite a volunteer to find the word conserve in
the glossary and read aloud the meaning.
How can farmers conserve the soil on their
farms? [They can plow rows across hills instead
of up and down. They can plant different
crops together.]

• Ask, How many of you have a garden or grow

plants at home? Allow students to briefly share
their experiences. Say that the text on page 21
will tell one way they can make the soil in their
gardens good for growing. Read page 21 to
find out about composting. Ask, Based on the
pictures, what kinds of things might you put
in a compost pile or bin? [leftover fruit and
vegetable scraps, egg shells, coffee grounds]
How does composting help conserve soil? [In
time, compost turns into humus that can be
added to garden soil. It makes the soil good for
growing plants.]

Soil Scientists
Pages 22–23

• Have students look at the photograph on

page 22. Ask, What do you think this person is
doing? [Accept all reasonable answers.] Then,
read the heading and the text of the article.
Ask, What are some things a soil scientist
might find out by studying soil? [Answers will
vary but may include its color and texture;
what kind of soil it is; what minerals are in it;
how deep the topsoil is; how much humus it
contains; and so on.]

• Ask, How do soil scientists use this information
to help people? [They teach farmers what
plants grow best in different soils. They help
people prevent soil erosion. They plan ways to
conserve soil.]

• Invite students to tell whether they might like

to work as a soil scientist someday. Have them
give reasons for their answers.
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After Reading
Summarize
Flip through the book one more time. Use the
headings, photographs, and boldface terms to
help students summarize their learning. Complete
the KWL chart students began before reading by
helping them write in the L column the answers
to the questions they wrote in the W column. Then
ask volunteers to summarize the information in
each section, referring to the book if necessary.
Discuss with students how using the KWL strategy
helped them understand and appreciate the
book. Invite them to share any other reading
strategies that helped them understand what
they read.
Follow up the discussion by finding out what
students still wonder about soil. Ask,
What questions do you still have about soil?
What would you like to know more about?
Where do you think you might find answers to
your questions? [Internet, magazine articles,
encyclopedia, science books]
Encourage students to conduct further research.
The photographs on the back cover of the book
can serve as another summarizing tool. Read
aloud the back cover text, and invite students
to share their ideas and observations. [Possible
answers: moving water; wind; ice; plant roots]

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

3. How are soils different? [Soils can have
different colors depending on the minerals it is
made of. Soil can feel different, or have different
textures, depending on the size of its grains:
sand, silt, clay, or a mixture.]
4. What is a natural resource? [something from
nature that people need or use] Why is soil an
important resource? [Plants grow in soil, and
people depend on plants for food, clothing,
paper, and wood. People also use soil to make
bricks, pottery, and glass.]
See page 8 of this guide for the activity sheet
called Soil Layers. Have students complete the
sheet as a review.

Writing Links/Critical Thinking
Present the following as writing assignments.
Provide help as needed.
1. Have students think about a place outdoors
where they can sit on the ground . . . on soil. It
might be a park, garden, playground, or soccer
field. Then, tell them to pretend they are teeny tiny
and can crawl down into the soil! They should
write a story about what they see and feel.
You may want to provide the following sentence
patterns for students to use as a guide.
The color of this soil is

.

The soil feels ___________.
The animals I see are __________.
The plant parts I see are _________.
2. Ask students to list three reasons why people
need and use soil. Then, have them describe
three ways people can protect and take
care of soil.

1. What is soil? [Soil is the loose material that
covers Earth’s land.] What four things make
up soil? [Soil is made of rocks, humus, air, and
water.] What are rocks made of? [minerals,
or nonliving things that form in nature] What
is humus made of? [plants and animals that
were once alive]
2. How does weathering form soil? [Weathering
breaks down rocks into smaller and smaller
pieces.] What things in nature can weather
rocks? [moving water, wind, ice and glaciers,
and plant roots]
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Name:

Date:

Soil Layers
Use the words in the box to label the layers of soil. Then color the layers and
draw plants growing in the soil. Show how deep the roots can go.

rock

topsoil

subsoil
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