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Preface

Each year the children of Kansas become further removed from the farm atmosphere due to a
variety of circumstances, none of which they have any control. More and more families are located in
an urban setting, both parents are working outside the home, and fewer families have a garden nor the
time to work in one. This means that our children have had very little experience in the real world of
tilling soil. When children from Kindergarten to Grade 6 were asked where do you find soil, the
following responses were given.

“You buy it at the store, but don't forget, you have to pay for it (soil)!”

“If you dig down far enough, I think you will find it (soil).”

“If you go out in our backyard, lift up the old gate that has fallen down,
I think you will find it (soil).”

“Can you find it in a pot that has a plant in it?”

“I think there is some of it (soil) under our school.”

These common misconceptions about where soil is found, as well as what we find in soil and how
it is made will be addressed in the lesson plans that follow. These lessons have been trial tested and
revised. Of course, you as the teacher will be the best judge of which activities will be most appropriate
for your children.

The lessons have been divided into those lessons found to work really well with young children
K-2 and lessons for more advanced children.

Our thanks to Twyla Sherman, assistant professor, College of Education, Department of
Curriculum and Instruction, Wichita State University, Wichita, Kansas, for her dedication in the writing
and editing of these materials. Each year, she uses these materials to acquaint teachers with the
importance of our valuable resource soil.

Your comments and additions would be happily accepted. Please let us hear from you as you try
these activities with your classes.

U. S. Department of Agriculture
Natural Resources Conservation Service
760 S. Broadway

Salina, Kansas 67401

website: http://www ks.nrcs.usda.gov
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K-1
Activities




5py Soll e
(Introduction for Soil Activities)

Guiding question --- |

How can we identify/describe soil? \

4 N [Focus --- )

Time - 30 min.

Student
Outcomes

When taken on an outside
walk, student will observe/
identify soil in the

schoolyard and give
properties.

Materials

trowel

outdoor area where you
can dig (near foundation
or shrubbery)

Vocabuléry

w
@]
e
P

properties

\_ J

“Today we are going to go outside and take a walk around the
schoolyard. We will all need to stay together. There is some-
thing I want each of you to find when we go outside. We will
play ‘I Spy’ to find it; so listen carefully for me to say ‘I Spy.’ If
you think you spy what I am looking for, raise your hand.”

Procedure ---

1. Proceed outside after reviewing rules to be observed while
outside. When everyone is out and is in a position to view some
soil, say “I spy some soil.” When a child correctly identifies
some soil, use the trowel to scoop some up for closer observation
(if in an appropriate place).

2. “What are some properties (describing words) of so0il?”
(rough, brown, tan, black, soft, crumbly, rocky, etc.) As time
permits, have other students identify soil in other locations.
When observing additional soil, ask the question, “How is this
soil different from other soil we observed?” (Note: If the word
“dirt” is used, tell the students that what we are observing is soil.
Dirt is something you sweep off your kitchen floor.)

Closure ---

When the students are back in the classroom, ask the question
“What was the item we spied outside?” (soil) Review properties
of soil by having students name them,; list them on the board.
Emphasize that we observed “soil” (not dirt).

1\ _/
(Notes: \

Soil came from the Old French suel for earth. Dirt came
from the Old Norse drit for excrement.

\ /
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Give a Worm a Bath

Guiding question ---
What is in soil?

Lesson

#2

Grade K-1

[

—

Time - 25-30 min.

Student

Qutcome

Given items from mate-
rial list, student will be
able to:

1. Observe the soil with
hand lens.

2. Use the spoon to move
soil around to observe
properties of the soil.

3. Give properties of the
soil on request.

4. Give the worm a
“bath” with eye dropper
and water.

soil sample for each

student (include a worm,

leaves, rocks, bark,

roots, etc.)
paper plates  cups
hand lens water
eye droppers spoons
newspapers

Vocabulary
properties observe
living nonliving

\

\-

J
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[Focus ——

Review the previous lesson. Ask the students what special item
we located during the “I Spy” game? (soil)

Procedure ---

1. Designate the getters to come and get newspaper, paper
plates, cups, spoon, magnifying lens, and eye droppers.

2. “I am passing out some soil to each of you. I want you to
observe it carefully and identify things you find in soil. (Allow
some time for students to observe soil and ‘discover’ their
worm.)”

3. “What are some properties of your so0il?” (soft, black, wet).
“What are some things you have found in the soil?” (worm,
rocks, leaves, bark, roots, etc.) As students give these words,
list them on the board.

4. Soil is made up of living things and nonliving things. (label
your lists on the board as such)

5. Pass out water and have the students give their worm a bath.
“Worms live in soil. Soil is very important to worms; it is their
home and it provides them with food.”

6. “Can you name any other animals or insects which live in
s0il?” (snakes, ants, bugs, frogs, etc.)

Closure ---

After cleaning up, review what the students discovered. Ask

them, “What are some things we found in soil?” (refer to the
list on the board) Review the column of living things. “What

continues

~

J

Notes:




Give a Worm a Bath - concludes

~

(did we call these things in this column?” (living things) Review
the column of nonliving things. “What did we call these things
in this column?” (nonliving things) “We also discovered that
soil is very important to living things such as worms, because the
soil is their home and the soil provides them with food.”

Notes:

\




Making Soil

Guiding question ---

. 92 - E'. .
How are two types of Kansas soil made: éuf |

Lesson

#3

Grade K-1

Time - 30 min.

Student
QOutcome

"\

Given items from material
list, student will be able to:
1. Rub two pieces of rock
together over paper plate.
2. Drop water from eye
dropper on pile of rock
accumulated on paper plate
and describe observed
changes.

3. Give properties of rock
on request.

*sandstone—at least 2
pieces each

*shale—at least 2 pieces
each

paper plates  cups
eyedroppers water
spoons newspapers

paper towels

Vocabulary

shale
sandstone
properties

\

~

(Focus ---

“Yesterday we observed soil. What did we discover was in the
s0il?” (list resources on board) Review the idea of living and
nonliving things found in soil.

Procedure ---

1. Have the getters pass out plates, newspaper, spoons, eye
droppers, and paper towels.

2. “T am passing out rocks to each of you. You may take the
rocks out of the bag, hold them, and look at them carefully.
What are some properties of your rock?” (response)

3. “I have two rocks here; do you think any of the rock will
break away if I rub them together?” (response)

“Let’s find out. I want each of you to rub the rocks together
over your paper plate.” (Model if necessary — monitor and
make sure students are getting some rock dust. Pass out cups of
water.)

4. “Now take your eye dropper and drop some water on your
pile of rock dust. How did the pile of rock dust change?”
(response) ‘“Take your spoon and stir the mixture. What is your
mixture like?” (response) “Can you make fingerprints on your
plate with the mixture?” (have them try) “We call this rock,
shale.”

5. “Please put your rocks back in their bag. I am collecting
them now and I am passing out some different rocks. You may
take them out and look at them. What are some properties of
these rocks?” (response) ‘“What do you think will happen if we

continues
\_

~

J

/Notes:

*Upon request your local soil conservation district will
provide pieces of sandstone and shale.

See Appendix for a Soil Recipe and Kansas State Harney
Silt Loam fact sheet.

/

-

/

\
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Making Soil - concludes

[

rub these rocks together?” (response) ‘“Let’s rub them together
and find out. Rub them over a clean area of your plate. How
are these rocks different from the shale?” (response)

6. “Now put a drop of water on this pile of rock dust. How is it
different from the first one we did?” (response) “Stir your
mixture. Would this make a good fingerprint?” (try and see)
“We call this rock, sandstone.”

7. Collect rocks; have getters return materials and clean up.

Closure ---

“One of the ways soil is made is when rocks break apart into
very small pieces. Remember how hard it was to get the shale
to break apart?”’ (yes)

“It takes many, many years to make just a little bit of soil on the
earth. It is very important for us to take care of the soil we
have.”

“How did the material you had on your paper plate look like the
soil we found outside when we played ‘I Spy.””

“What properties did the sandstone have? What properties did
the shale have?”

-~

Notes:

~




Soil Erosion

Guiding question ---

How does soil move from one place to another?

4 )
Time - 20-25 min.

Student
QOutcome

Given items from material
list, student will be able to:
1. Make a prediction on
whether they think the soil
will run out or splash out
of the container or stay in .
2. Draw a happy face in
the prediction section of
their worksheet if they
think the soil will stay in
the container; or draw a
sad face if they think the
soil will run or splatter on
the paper.

3. Observe and record the
actual outcome in the
result section of their
worksheet .

4. Draw on the back of
their worksheet other
things they think help soil
stay in place.

For each group of
students at a table:

container with soil

container with a section of
grass sod

cup of water

large sheet of lightly
colored paper

worksheet with sections for

—
Vocabulary 1

sandstone shale properties soil prediction

Focus---

Review the activity with sandstone and shale by asking how long
did it take to make just a small amount of ground up rock? "We
made what we call soil. What would happen if it rained on bare
s0il? How does our homemade shale and sandstone soil com-
pare with the soil that we found outside. How were the two soils
alike? different? What happened when you put water on our soil
we made?”

Procedure---

1. Have the getters come and get a large sheet of paper to cover
their table. They will need to get a cup of water and worksheet
for each student in their group, too. “I am passing out a container
to each group. Please leave it in the center of your table. Some
of you have soil and some of you have soil with grass growing in
it. Where are some places we would find grass growing?”’
(yards, parks, school, church...) “Where are places we find soil
without grass?” (fields, gardens, parks, dirt roads, beach...)

2. “I would like for each of you to predict whether the soil in
your container will stay in or whether it will run and splatter out
when we pour the cup of water from about this high. (model)
Draw a happy face in the top portion of your paper if you think
the soil will stay in; or draw a sad face if you think the soil will

\__prediction and result

\Jun out.” continues

\

Notes:

N y
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Soil Erosion - concludes

t """ B
3. Have starter pour a cup of water over their container. The rest Notes:

of the group may want to stand back from the table. “Look at

your paper carefully. What do you observe?” (response) “Is

this what you predicted would happen?” (response) “Record

what actually happened in the bottom portion of your paper.”

(use the happy/sad face method again)

4. Collect all the containers and have getters throw away paper

and return cups to the supply table.

Closure---

“For those who had grass growing in their soil, what happened
when you poured the water on?” (response) “...and for those of
you who just had soil?” (response) “Do you think the grass
helped keep the soil in the pan.” (response) “This experiment
has shown us what happens to our soil when it rains. Grass is
very important in keeping our soil from washing away.”

Evaluation---

"If Mr. Jones bought a new house and every time it rained the
soil from his yard ran down his driveway, what would he need to
do?” (plant grass, trees, flowers, etc.) “I want you to draw a
picture that would show what Mr. Jones might do to keep his soil
from washing away.”




Worksheet - Soil Erosion Name

Soil Container

My Prediction?
Will not splatter? Will splatter?

What really happened?
Did not splatter. Did splatter.




Soil Pictures
(Closing Activity)

Lesson #5
Grade K-1

Guiding question ---
How do plants keep soil from washing away?

4 ) [Focus “en )
“In our last activity, what did we discover about grass and how it
helps s0il?” (The grass kept the soil from washing out of the
Student container.) “We also decided there might be other plants which
Outcome keep soil from washing away. What are some of those?”
Given materials, students Procedure ---
will: 1. “I am passing out some folders to each of you, along with
1. Draw a line across the some newspaper. I want you to cover your desk with newspa-
middle of an open folder, per. Open your folder and be sure your name is on it some-
as modeled. where. Take a crayon and draw a line across the middle of your
2. Draw a plant of their _folder like this. This line represents the ground. Now I want
choice above the line. you to draw your favorite plant above the line. It can be a tree,
3. Draw roots below the flowers, some grass, or whatever plant you like. Below the line I
line. want you to draw some roots for your plant.”
4. Apply glue around the 2. Have students apply glue around their roots and then sprinkle
roots and sprinkle soil over soil over the glue. (use soil from one of the other activities)
glue, then dump excess soil Have them shake any extra soil onto their newspaper. (Have two
on newspaper. getters carry the trash can around to collect all the newspapers.)
Closure ---
M Have students share what plants they drew on their folders. List
) some of the different plants on the board. “All the plants we
manila folders listed on the board help protect our soil. They keep it from
glue washing away. How do the colors of the soils differ? Texture?”
crayons/markers
soil
newspapers
paper towels \

/
Notes: \
These soil pictures make a nice bulletin board display.

- VARG J
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Grades 2-6
Activities




Lesson #1

What is soil? Lesson  #1
Guiding question ---
Where do we find it?

! \

4 R
Time - 45-50 min.
Student
QOutcome

The student, when asked
to brainstorm around the
topic of soil, will be able
to write down ideas as to
what soil is.

what box that contains
soil
paper for the children

Vocabulary

brainstorm  soil
properties objects

Focus ---

“Today, boys and girls, we will start a new unit. I’m going to
have you reach into the what box and without saying anything
to anyone you will think about what our new unit could be
about. I’ll ask you to give me properties of the objects in the
box.” (Note: The teacher needs to move quickly around the
room just letting the child feel in the box briefly.)

Procedure ---

1. “What are some properties of the objects in the what box?”
2. “What is the materials in the what box?” Open box and
show contents.

3. “What do you know about the material in the box? We will
call this material soil.”

4. “Take out a sheet of paper. Now I want you to write down
everything you know about soil on your sheet like this.”

_~ grow plants
soil
™ animals live in soil

5. After 5-6 minutes, ask each child to contribute to a class brain-
storm.

6. “What are some questions you have about soil that perhaps we
can answer in our unit?”

7. “What are some things you think you know about s0il?”

8. “Where do we find so0il? How is soil made?”

9. “When we meet next time, I would like for you to bring a cup
of soil from around your house or apartment. Be sure you label
your sample with: your name, date, where you found your soil.”

N\ J

/
)

Notes:
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A Close-up Look at Soil

Guiding question ---

What do we find in soil? Part 1

Lesson #2
Grade 2-6

~

Time - 40-50 min.

Student
Qutcome

l'\

Students will be able to

1. State one way the soils
on the plates are alike or
different.

2. Make a list of objects
they see in their soil sample.

*soil each student brought
from home

paper plates

eye droppers

hand lens

spoons

toothpicks

paper towels

small cups of water

Vocabulary

clay sand
humus soil
interaction

N y,

[Focus === w

“When we brainstormed what we knew about soil, we had a lot
of ideas. Let’s look at the soil you brought from home.”

Procedure ---

1. Have students form their collaborative groups. Wait until
everyone is settled.

2. Designate one student in each group to be the getter.

3. Have the getter pick up a paper plate, spoon, eye dropper,
toothpick, hand lens for each student and one cup of water for
each group.

4. Each student will place one spoon full of their soil on their
plate and share their soil with the other studentss in their group.
Samples may be numbered if they wish.

5. When everyone has their samples, have the students observe
their soil. After a few minutes ask — “How are the soil
samples alike? different?” (Note: Add these ideas to your
original brainstorm.)

6. “What do you see in your soil samples?” (Also, add these
ideas to your brainstorm.)

7. “Drop a couple of drops of water on each sample. Observe
what happens. What interaction did you observe? Now take
your toothpick and stir each one — how are your samples alike/
different when they are wet? Take your finger and try to make

L continues

J
(Notes: \

*Save soil for Part 2.

N\ Y,
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A Close-up Look at Soil - 1 - concludes

a fingerprint on your paper. Why does one type of soil
and water interact with the paper plate better than
others? How do the samples feel?” (Add these ideas to
your brainstorm.)

Cleanup ---

Have getters pick up everything except the soil samples.
When everyone has finished cleaning up area, proceed
to closure of activity.

Closure ---
“How were the soils alike? different? What did you find in your
soils? When we have science again, we will do some other
experiments to find out more about soil.”

(" )

Notes:

~




Lesson #3
Grade 2-6

A Close-up Look at Soil

Guiding question ---
What do we find in soil? Part 2

g _ N ( R
Time - 55 min. Vocabulary

Stud humus clay soil phase of matter
Otu ent silt film sand physical change
utcome decay classify substances
Given the materials,
Focus ---

student will be able to:

1. Locate different par-
ticles in the soil.

2. Observe and record
what particles they find.
3. Identify the properties
of soil and recognize the
phase of matter.

4. State the observation
that a physical change has
taken place when water
and soil are mixed.

5. Classify substances
within the soil.

Show the students some soil. Ask, “What is this?” After
obtaining answers explain to the students that we will call it soil

and it will be our focus for the next few weeks. Before going
any further with the discussion - get started with the first activity
- it will need 15 to 20 minutes in order to be ready for
observation.

Procedure ---
1. Divide class into groups of 4 - Provide each group with a jar
(large). Have each group fill its jar half full of soil - or have the
jars with soil already in them, pour in water nearly to the top.
Cap the jar. Shake it twenty times. Let it stand until the soil
settles. (15-20 minutes) It will settle in layers, each one differ-
ent.

2. While waiting for the soil to settle, start a class discussion.
M “What is soil?” Refer to brainstorm in Lesson #1. Keep a record
of what is said. What do they know? What would they like to
know? What is in soil? What is its purpose?
3. Get back into small groups. Handout "What is in the soil?"
for observations, newspapers, paper towels, spoons and smaller

cups for water.
\_ continues )

jars — enough for each
group (preferably quart)
*soil
water paper
hand lens (one for
each student)

plastic spoons / \

paper towels Notes:
smaller jars or cups )

chalk chalkboard

handout "What is in the . . . )
soil?" (See sample See Appendix for a Soil Recipe and Kansas State Soil Harney

handout on the next page.) Silt Loam fact sheet.

N J Y,
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A Close-up Look at Soil - 2 - concludes

r

\

4. Have students observe what they find in their jars.

5. Record answers to the questions on handout. (sample
below)

6. “How many layers are there?” (record on handout)

7. “Next skim off the floating bits with a spoon and spread
them on a paper towel.”

8. “Slowly pour water into a smaller jar or clear cup. Use
the spoon to scoop up the grains in the top layer. Spread
them out on another paper towel.”

9. “Do the same with the grains in the next layer. If another
layer, dump it on a paper towel.”

Begin with the floaters. (record and discuss) “What do they
feel like. Look at them with the hand lens. What do you
see? (Explain that these bits of wood, leaves, and roots rot
slowly, as they decay, they form black, gooey humus.)
Write this on the board. “What are the other layers like?”
(Explain that the fine grains are silt, the coarse grains are
sand.) “What do you think made the water cloudy?”
(Explain that those tiny particles in the film are clay.)

Closure ---

“What did we find in the soil?” (humus, silt, sand, pebbles,
clay) “So we see that soil is made up of many different
things. The humus usually floats. Sand & pebbles are
heavier and they sink.”

Notes:

What is in the soil?

Name

Draw a picture of what you observe in the jar.
Label the different levels.

Level # 1: What I found in this layer:

Level #2: What I found in this layer:

Level # 3: What I found in this layer:

e

\Z




Available Soil

Guiding question ---
Why learn about soil?

Time - 15 min.

Student
Outcome

"N

The student, when given
an apple, plastic knife and
plate, will be able to
follow the directions
given by the teacher.

One for each student:
globe
large apple
heavy plastic serrated
knife
paper towels
paper plates

Vocabulary

serrated

\_ J

Lesson #4
Grade 2-6

¢ | A

Focus ---

“Does anyone have any idea why I thought this was an important
subject to teach?” Explain that soil is one of our most important
resources. “Why do you think this is?” Explain that all living
things depend on soil as a source of food either directly or
indirectly. We need the soil to produce food, but we have a
problem, our population is growing while the soil that is useful
for this is diminishing. “What can we do to save our soil?” We
need to use our soil wisely and protect it to ensure the future.
Your apple is going to represent the earth like this globe repre-
sents the earth.

Note: The following activity is to show just how much
of the earth’s surface is actually used for our food production as
compared to the growing population. Do the next activity while
modeling it for the students.

Ask students to give properties of the plastic knife. (made of
plastic, serrated and breakable) “The knife will cut you if not
used properly. If you break the knife, ask me for another. So
that we don't cut ourselves, this is how we will work with our
materials today.”

1. “Place apple on the paper plate.”

2. “Cut the apple on the paper plate according to the directions to
be given. Do not hold apple in your hand.”

\_ continues )

—

/Notes: \
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Procedure ---

1. “Cut the apple into 4 equal parts. Three parts represent the
oceans of the world. Lay aside 3 parts on paper plate. The 4th
part represents what?” (land areas)

2. “Cut the land section in half lengthwise. Now we have two
one-eighth (1/8) pieces. One section represents land such as
deserts, swamps, antarctic, arctic and mountain regions. Lay
aside one section on the paper plate.”

3. “Slice this remaining one-eighth (1/8) section crosswise into 4
equal parts. Three of these sections represent areas of the world
which are too rocky, too wet, too hot, or where soils are too poor
for production, as well as areas developed by man. Lay aside 3
pieces of the apple on the paper plate.”

4. “Very carefully peel the last section which is one-thirty second
(1/32) of the apple. (lay aside apple flesh) This small bit of
peeling represents the soil of our earth on which mankind de-
pends for food production.”

“So we see that it is a very small portion of land. What should
we do to this small portion?” (protect and conserve it)

“One problem we need to correct is soil erosion. Does anyone
know what soil erosion is? When we have science again, we will
see if we can discover what causes erosion.”

/Notes:




Soil Erosion by Water

Guiding question ---

How does soil move from one

place to another?

-~

Time - 45 min.

Student
Qutcome

Students will observe the
interaction of soil and
water, and sod and water;
the students will observe
and describe the different
splatter marks the con-
tents of the two tins make
on the white paper and
discuss the interaction on
the systems and how this
is similar to our own
environment.

pie tins with sod only for
each group

pie tins with soil only for
each group

plastic cups of water

newspapers

two sheets of plain white
paper for each group

Vocabulary

evidence of interaction
interaction

system

environment

-

~

-

-~

Focus ---
Ask students what they think soil erosion is and if they can give
reasons why we have erosion in our environment.*

Procedure ---

1. Divide into groups of 4 and have getters come and get materi-
als. “Eyes up here for directions. Put newspaper down on your
table and then one piece of white paper over the newspaper.
Now put your tin with soil only in the middle of the paper.

What do you think will happen if we pour 2 of our cup of water
into the tin, from a height of about 2 ft.7” (modeling height)
“These two tins are our systems. One system is made up of soil
only. The other system is made up of soil and grass or sod.

Do you think pouring the water on the two different systems will
make the water react differently? Let one student from your
group hold the cup 2 feet above the tin with just the soil in it and
pour %2 cup of water in it. What does your white paper look
like?” (response) “These splatters were made from the water
interacting with the soil. Draw a picture of what the pattern on
your white paper looks like.”

“Now, put a fresh sheet of white paper down and place your tin
with the sod in the middle of the paper. If we pour ¥2 cup of
water over the tin with sod, what do you think the splatters will
look like? Will they be different? Draw on your paper what you
think the spatters will look like.”

continues

J

f Notes:
*If you are aware of evidence of soil erosion around your
school yard, take the children to the site as your focus.

Recycle the soil.

J
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Soil Erosion by Water - concludes

-

“Let’s find out. Let another student of your group pour the rest
of the water on, at least 2 ft. above the tin. Now look at this
sheet of paper. What do these splatters look like? Are they
different? How did the water interact differently in the two
systems? Draw a picture of this pattern on your white paper.
Why do you think the patterns were different on the 2 pieces of
paper? How were they different? How do you define environ-
ment?” (where you live and around your home) “How do you
think these pie tin demonstrations are similar to our environ-
ment? Where in our environment would you find bare soil?
Where have you seen soil that has no protective covering?
These are all places where we might find bare soil in our envi-
ronment. Where would we find an area in our environment that
is similar to the sod in this pan?” (hold up the pan with the sod)
“This could also represent w