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EDICATION

This book is dedicated with love, deep respect, and admiration, to my mother,
June Coleman Rich, who understood my need as a child to bring outdoor creatures
inside, and instinctively knew more than me that one day all the lizards, snakes,

frogs, and turtles would propel me toward trying to making a difference for young
people and their teachers.

“A mother’s heart is a child’s school room.” ~ Henry Ward Beecher



PREFA

uring more than a dozen years of plan-

ning, building, using, and writing about

outdoor classrooms, I have met many,

many teachers who have discovered the
joy of taking students out to the school yard for
engaging lessons and learning. At the same time, I
have met a number of teachers who have told me
they are never going outside with their students.
While it’s almost foreign to me to consider remain-
ing in my classroom when there is so much science
in the school yard, I understand that in some situa-
tions this is discouraged by administrators or com-
plicated by a host of factors beyond the control of
the teacher. So as a result of my conversations with
these teachers, I decided to write Bringing Outdoor
Science In: Thrifty Classroom Lessons.

In this follow-up to Outdoor Science: A Practi-
cal Guide, you’ll find many units and lessons that
can be taught indoors or outdoors. Students par-
ticipating in these lessons will sometimes use nat-
ural materials. One of the best parts of this type
of lesson is that the materials from outdoors are
free! If you are teaching a lesson using a leaf or

BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS

a rock, you can simply step outside and gather
the materials. There’s no need to pull out your
science catalog and create a purchase order. Who
has time for that anyway?

This book may be used as is for upper elemen-
tary and middle grades. Possible adaptations for
primary grades are noted in the section “Grade-
Level Considerations” within each lesson. In this
book the various grade levels are defined as fol-
lows: primary refers to grades K through 2, upper
elementary refers to grades 3 through 5, and middle
refers to grades 6 through 8.

It is my hope that as you use these lessons,
you will see the value in taking your class out-
doors. The experience of learning outdoors
enriches the environmental knowledge base for
young people, giving them the insight to become
better stewards of natural resources throughout
their lives. If you decide not to take students
outdoors, certainly you will encourage them to
explore just by bringing some of the outdoors into
your own classroom.

Vil
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FETY NOTES

very school or school system should have

a science safety plan, which may include

student safety contracts or a uniform set

of lab rules. In addition to what your
school system requires, here are some common-
sense safety considerations specifically address-
ing the lessons and ideas in this book:

1. Provide students with a lab safety form or sci-
ence activity safety form that outlines general
science safety procedures. You can use your
school system’s standard form, if available. If
you teach in an elementary school that does
not use a standard form, check with a middle
school science teacher. The safety form should
be sent home to be signed by parents.

2. Students should thoroughly wash their hands
after any visits to the school yard and after
handling any materials that have been taken
in from outdoors.

BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS

. Review students’ records for allergies such as

those to specific plants or stinging insects.

. Protective equipment, including but not lim-

ited to vinyl gloves, aprons, and eye goggles,
is encouraged for the activities in this book.

. Use care when students are asked to use

sharp objects (such as those in dissection kits,
toothpicks, pipe cleaners, straight pins, rocks,
or arrowheads).

. When gathering any objects outdoors (rocks,

soil, insects, etc.), it is best to look for locations
that have not been sprayed with pesticides,
herbicides, or other chemicals.

. When working with water indoors, com-

pletely clean up any spills.

. When working outdoors, students should be

reminded not to look directly into the Sun.

Xi
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ROCKS
AND SOILS

umans have built their homes upon the

land, often using the rocks and stones

from the land as building materials.

Rocks and soil are indeed a part of every-
day life and an important component of a com-
plete science curriculum.

Where do teachers get rocks to show stu-
dents? Often a rock collection is one of the more
common materials purchased by schools for sci-
ence teaching. However, not all schools have
rock collections and some cannot afford them. A
thrifty science teacher can teach a unit on rocks
with only those that can be found in the area.
Although some locations may not yield all of the
samples that would create a substantial rock col-
lection, there are likely to be enough to share the
basic concepts that students need in the elemen-
tary and middle grades. The same would be true
for soils. Even if there is only one soil type in the
area, it can be used as a great starting place for
teaching about soils. Local soil can be compared
with purchased soil samples (e.g., potting soil or
play sand). In fact, it is that comparison that lends
itself to great science explorations for young
people —comparing both soils and rocks through
close observation and hands-on experiences.

Use these resources and the lessons in this
chapter to introduce students to rocks and soils in
their local area and beyond. Consult your district

science curriculum and state science standards to

BRINGING DUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS 77
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ROCKS AND SOILS 3

see where these lesson ideas fit best, and consider
bringing in a guest speaker from a college geol-
ogy department, a museum, or a rock and min-
eral society.

Although these lessons do not constitute an
entire unit on rocks and soils, together they do
offer an introduction to the important compo-
nents of the Earth that students see around them
every day. Perhaps students will find out why
teachers often say, “Science rocks!”

Resources
Websites

® http:/leducation.usgs.gov

* http:/[www.geosociety.org/educate/LessonPlans/i_
rocks.htm

e http://school.discoveryeducation.com/
schooladventures/soil

Children's Literature

* Jump Into Science: Rocks and Minerals by Steve
Tomecek (National Geographic Children’s
Books, 2010)

* Rocks, Fossils and Arrowheads (Take Along
Guides) by Laura Evert (Cooper Square
Publishing, 2001)

* Rocks in His Head by Carol Otis Hurst
(Greenwillow Books, 2001)

NATIONAL SCIENCE TEACHERS ASSOCIATION



ROCKS AND SOILS

DON’T FORGET!

® Use care when students are asked to use sharp objects (such as those
in dissection kits, toothpicks, pipe cleaners, straight pins, rocks, or
arrowheads).

e When gathering any objects outdoors (rocks, soil, insects, etc.), it is best to
look for locations that have not been sprayed with pesticides, herbicides,
or other chemicals.

¢ When working with water indoors, completely clean up any spills.

For a full list of safety tips, see page xi.

BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS
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Objective
Students will observe rocks that can be found
locally and record their observations.

Why/How to Use This Lesson

v
Topic: Compositonof 10 develop an understanding of Earth sci-
Rocks

Gotormwmsaiinksorg  E1CE students need to start with the basics
Code: BOS026 and in particular something they can hold
in their hands. Most children who have spent
any time outdoors have picked up a rock at some
time, and in this lesson they will not only hold the
rock but will take a closer look. This lesson could
be used at the beginning of a unit on rocks or as
part of a unit on rocks and soils. Consider follow-
ing this lesson with “Characteristics of Rocks”
and “Making a Rock Collection,” which cover all

three different types of rocks.

Materials

snack-size resealable plastic bags, rocks, hand
lens, ruler, scale (optional), student worksheet

Procedures and Tips

1. Show students a rock that you have found
nearby. Ask the students to say some words
that describe the rock. Tell them that you are
going to ask them to bring in their own rock
from home. (If this is not possible, provide
rocks for them.)

2. Give students a plastic bag to use to store a
rock they will collect. Tell them that it must
fit in the bag and they must be able to seal
it. This will cut down on the size of the rock
and prevent unsafe situations that may result
from larger rocks being transported on school
buses. Place the following note for parents
inside the plastic bag:

80

PLORING LOCAL ROCKS

: PARENTS: Our class is studying ROCKS. Please :
. help your child find a rock from the local area that :
- will fit in this bag. Seal it up and send it to school :
: with your child. Make sure your child knows to keep :
: the rock in the bag until it is delivered safely to :
: my classroom.

3. When students have brought in their rocks,
divide the students into groups to compare
and contrast their rocks. Ask them to write
three sentences describing the rocks on their
worksheets.

4. If a scale is available, students may weigh the
rocks and determine which is the heaviest.
Students may also use a ruler to measure the
size of the rock.

5. Determine if all types of rocks (igneous,
metamorphic, sedimentary) are represented
by the student samples. You may wish to
use this lesson to serve as an introduction to
the next step—introducing the three types of
rocks and their characteristics.

Grade-Level Considerations

Upper elementary and middle grade students
may be assigned to research the geological his-
tory of the area, using local rocks as a starting
point. For primary grade students, attach a note
for parents to the plastic bag for the rock collec-
tion activity if it is being sent home. Instead of
the student worksheet, you could provide a plain
piece of paper on which students would draw
a picture of their rock, and perhaps a picture of
another rock that is different in appearance.

Assessment/Next Steps

Assess student understanding with the sample
discussion questions and the responses to the
student worksheet. Rocks brought in by students
may be organized into a collection that could be

NATIONAL SCIENCE TEACHERS ASSOCIATION



displayed in the classroom or media center. If Sample D|SCUSS|0" Oueshons

there are a wide variety of rocks, you may even

. : 7 . ike?
wish to use a plastic craft box or similar container * How are any two of the rocks alike? How are

to make a permanent collection that you would they different?
keep in your classroom. * Describe your rock in terms of weight, color,
and texture.
BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS 81
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EXPLORING LOCAL ROCKS

Name: Date:

Describe your rock in three complete sentences.

Measure your rock and record your data here. Use whatever measuring device is
available (for example, ruler or scale). Also compare the rock with a common object
(for example, “smaller than a quarter but bigger than a penny” or “weighs about the
same as two marbles”).

Measurement data:

Comparison:

Compare your rock with that of another student. Use the chart below to record your
observations. Fill in each space with a word that describes one or both of the rocks.

Your Rock Both Another Student’s Rock

Do you think your rock originally came from the local area or somewhere else? Why?

NATIONAL SCIENCE TEACHERS ASSOCIATION



ROCKS AND SOILS

DON’T FORGET!

* Provide students with a lab safety form or science activity safety form
that outlines general science safety procedures. You can use your school

system’s standard form, if available. If you teach in an elementary school
that does not use a standard form, check with a middle school science
teacher. The safety form should be sent home to be signed by parents.

® Protective equipment, including but not limited to vinyl gloves, aprons,
and eye goggles, is encouraged for the activities in this book.

* When working outdoors, students should be reminded not to look
directly into the Sun.

For a full list of safety tips, see page xi.

BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS
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Topic: Identifying

Rocks and Minerals

Go to: www.scilinks.org

Code: BOS027

84

Objective

Students will explore the characteristics of differ-
ent kinds of rocks.

Why/How to Use This Lesson

This activity goes beyond the local geol-
ogy and guides students in distinguish-
ing the three different kinds of rocks. This
understanding is important to developing
an accurate concept of the Earth’s ever-changing
surface.

Materials

samples of igneous, metamorphic, and sedimen-
tary rocks; hand lens; student worksheet

Procedures and Tips

1. For this lesson, you will need to locate
samples of the three types of rocks. Most
middle schools with adequate science
supplies have rock collections, as do some
elementary schools. If your school does not,
order from a science supply catalog or contact
a local rock and mineral society or the geology
department of a local college or university to
request a loan or donation of rocks.

2. If the rocks are in a kit, try to take enough
of them out so that students cannot see any
identifying labels.

3. Give the students a set of characteristics of
igneous, metamorphic, and sedimentary rocks
and then ask the students to classify the rocks
they have been given.

4. If your students have brought in their own
rocks, ask them to classify those as well.

T, -~

5. Use the sample discussion questions to
generate class discussion.

6. For the last part of the student worksheet
(coming up with a creative way to describe
a type of rock), assign one of the three types
of rocks to your students either individually
or in small groups. For instance, if you have
six groups of students, then two groups can
be assigned igneous, two metamorphic, and
two sedimentary. You may wish to write the
names of the rocks on small pieces of paper
and have them drawn from a bag or basket.

Grade-Level Considerations

Students in primary grades do not need to know
the details of the three types of rocks, although
this information is appropriate for upper elemen-
tary and middle school students. Students in
middle grades can go further in depth with some
research on differentiation of the formation of the
types of rocks.

Assessment/Next Steps

Check the student worksheets to assess under-
standing. Students should be able to separate a
set of rocks into the three categories based on the
characteristics of each. As enrichment and exten-
sion, consider inviting a local geologist or repre-
sentative of a rock and mineral society to visit the
class and bring some samples of rocks.

Sample Discussion Questions

* What distinguishes each of the three types
of rocks?

e How are the rocks from the collection
different from (or similar to) local rocks?

NATIONAL SCIENCE TEACHERS ASSOCIATION



CHARACTERISTICS OF ROCKS

Name: Date:

Look at the samples of rocks your teacher has provided. Divide them into three
categories, and support your choices by recording your observations regarding the
appearance of the rocks. Use the chart below to organize your observations. Use the
boxes under each category to write words that describe your observations of the rocks.

Category 1 Category 2 Category 3

Now make a chart of the three categories that scientists have used to classify rocks.
Use a reference to find words that describe each category.

1 2. 3.

How did your original list compare with the second list?

Come up with a creative way to describe one of the three types of rocks—for example,
a poem, rap, or song.

BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS 85
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Objective
Students will collect and classify a variety of
rocks.

Why/How to Use This Lesson

If students have collected rocks during

Topic: Igneous Rock

Go to: www.scilinks.org

Code: BOS028

86

other lessons in this chapter, use those
rocks as a basis for this lesson; or contact a
local rock and mineral society or a geologist at a
college. Students can benefit from making a rock
collection in which rocks are identified by both
category and specific rock type.

Materials

rocks from a local source or from a science sup-
ply company, containers such as egg cartons or
small plastic toolboxes with dividers, computer
access (word processing program) or markers to
create labels, digital camera (optional), student
worksheet

Procedures and Tips

1. Provide students with samples of the various
rock types. Students may bring rocks as well,
or search for rocks on the school grounds.
Students may also bring in egg cartons to use
for their collection containers.

2. Give students guidelines indicating the
number of rocks you expect in the collection
for each category (igneous, sedimentary,
metamorphic) and the requirement for
identifying the rock by type and specific

name (e.g., obsidian, igneous; or limestone,

sedimentary).

3. If students have computer access, they may
use a word processing program to create
labels for the containers. If not, students may
use markers to create labels. Allow students
to be creative in labeling and decorating
containers for their rock collections.

4. Consider displaying rock collections for a
parent night. If the rocks must be returned
to school collections or if loaned from
other sources, make a record of the student
collections with a digital camera.

Grade-Level Considerations

Students in primary grades may be given catego-
ries by the teacher such as large, medium, and
small. These students may also be asked to clas-
sify rocks by color or texture.

Assessment/Next Steps

Student understanding can be assessed by the
accuracy with which rocks are labeled. If the
rocks and containers used are not assigned as
supplies to a certain grade level, you may partner
with a teacher in another grade and let the stu-
dents share the collection and a brief orientation
to the rocks with younger students.

Sample Discussion Questions

* How should a rock collection be arranged?

* Why are rock collections helpful to scientists
or students?
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MAKING A ROCK COLLECTION

Name: Date:

Make a plan for creating a rock collection. The following guidelines might be helpful.
Write your plans for each of these:

Total number of rocks:

Number by category: Igneous Metamorphic Sedimentary

Type of container you will use:

Make a list of the rocks you will put in your collection. If you do not know the names of
each one yet, use a descriptor such as “rough, brown” or “flat, smooth.”

Igneous Metamorphic Sedimentary

Explain how you will further arrange your rock collection. Consider the appearance
of the rocks, the possible age of the rocks, alphabetizing them by name, or any other
method that you can explain. Your teacher may want to approve the order before you
make a final decision, but strong, logical reasoning for your choices will support the
idea you have. Think carefully and write down your thoughts.
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Objective

Students will research and report how humans
have used rocks historically and in the present.

sC
Why/How to Use This Lesson

Topic: Rocks and The dependence of humans on natural
Human History

Gotowwwsciinksorg  T€SOUTCes such as rocks helps students
Code: BOS029 understand why it is important to take care
of our planet and all that it provides. Consider
using this lesson as enrichment during a unit on
rocks, or as a science connection in a social stud-

ies unit on Native Americans.

Materials

hand lens; arrowheads made from rocks (origi-
nals are sometimes available for loan from uni-
versities, or reasonably priced [several for $1]
replicas can be purchased from vendors); Rocks,
Fossils, and Arrowheads (see the “Resources” sec-
tion at the beginning of this chapter); student
worksheet

Procedures and Tips

1. Start a class discussion about the ways that
humans use rocks. (Possible answers might
include in buildings, walls, or fences.) If they
do not mention historical uses for hunting or
weapons, then ask specifically if any student
has ever heard of such a use. Show students
an arrowhead.

2. If you have been able to locate replicas of
arrowheads, allow students to examine them
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with a hand lens. (SAFETY NOTE: Some
arrowheads can be sharp—check to be sure
they are not too sharp for students to handle.)

3. Ask students to consider how the arrowheads
were made. You may wish to give students
the opportunity to research this using books
or the internet. It may be helpful to read aloud
to the class a few pages from Rocks, Fossils, and
Arrowheads.

4. Ask students to sketch the arrowhead they

have, and then to sketch how it might have
been used historically.

Grade-Level Considerations

Rather than give each student one arrowhead to
examine, it would be safer for primary grade stu-
dents to just look at a sample that you keep in
your hands.

Assessment/Next Steps

Check student sketches and descriptions of the
use of arrowheads for reasonable responses such
as hunting.

Sample Discussion Questions

* What were the first tools used by humans?
How were they used?

¢ How have humans used rocks throughout
history?

e How are rocks used by humans in the
present day?
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HOW HUMANS USE ROCKS

Name: Date:

What are some ways that humans have used rocks in historical times?

In the smaller box sketch the historical rock item (or replica) that your teacher has
provided, showing details such as shape, markings, and color. Then in the larger box
sketch a scene that illustrates the use of the rock item the way it would have been
used in the past.

Write a description of the scene that you have created. Use at least three complete
sentences.
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ARACTERISTICS OF SOILS

Objective

Students will compare different types of soils.

sv Why/How to Use This Lesson

Even though there are great lessons within
the local rocks and soils, basic differences
between types of soil are important for stu-
dents to recognize in the overall scheme of Earth
science. Use this lesson to anchor other activities
where students are looking at soils that have been
found outdoors.

Materials

play sand, potting soil, claylike soil sample, plas-
tic containers, hand lens, student worksheet

Procedures and Tips

1. Have one type of soil sample available in a
plastic container, and have an extra plastic
container. Pour the soil from one container
to another and ask students to describe what
they see.

2. Give samples of each of the three types of soil
to small groups of students. Allow them to
touch the samples and examine them with the
hand lens.

3. Ask students to record their observations in
the chart on the student worksheet.

4. Students should use a textbook, reference
book, or the internet to verify the
characteristics of soil that they have recorded.
Students should compare the three types
of soil and make any notes needed to
supplement the observations they have
written.

Grade-Level Considerations

Think about how to simplify the concept for
younger students. It may be helpful to focus
on one characteristic of soil such as color. For
instance, if you have white sand, red clay, and
black potting soil, it may be enough for primary
grade students to differentiate the colors.

Assessment/Next Steps

Assess student understanding with the discussion
questions below and for reasonable responses on
the student worksheet.

Sample Discussion Questions

* Are all soils the same? Why or why not?

* Do all soils react the same way to water or
wind? Explain.
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CHARACTERISTICS OF SOILS

Name: Date:

Write words or phrases in each of the spaces to describe the soils you have examined.

Sand Potting Soil Claylike Soil

How were the three types of soil alike?

How were they different?

How do humans use the different types of soil?

Choose one of the three types of soil and list a plant that you think would grow well in it.

BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS 91



v
Topic: Soil and Climate
Go to: www.scilinks.org
Code: BOS031

92

Objective
Students will compare and contrast soils from
various locations.

Why/How to Use This Lesson

Whether students have lived in one place
all of their lives or have moved often, it is
likely that they do not think about how soil
might be different from one place to another. This
lesson will require students to think about the dif-
ferences in soils from various locations.

Materials

small containers, samples of various types of soil,
hand lens, paper plates, student worksheet

Procedures and Tips

1. In your own travels or in those of friends
and colleagues, ask for soil samples as a
“souvenir” from as many places as you can
get them. You might ask a pharmacy for
small medicine bottles or find similar-size
containers for collecting soil. Small resealable
plastic bags will work too. Once you have
several soil samples, arrange them in groups
so that you have two or three per set that
look as different as possible. Label them with
letters and make a key that says where they
came from (e.g., A = Miami Beach, B = Mount
Saint Helens, C = Great Smoky Mountains,
Tennessee). Always include a sample of local
soil, too.

2. Start your lesson by asking students if soil is
the same everywhere. Ask them if they have
been anywhere that the soil is noticeably
different from the soil around their home. If
you live in a strictly urban area, it’s possible
that students have not seen the natural soil in
the area. (Of course this is possible anywhere,
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depending on how much experience students
have being outdoors both at home and

school.)

3. Give two or three soil samples to small groups
of students and ask them to fold the student
worksheet and then answer the questions on
the top half of the worksheet. Give them time
to discuss with other group members where

they think the soils originated.

4. Give students a key that tells where the soils
came from. Ask students to compare the
original locations of the soils (as shown on the
key) with their predictions and complete the
bottom half of their worksheets.

Grade-Level Considerations

For primary grades, simplify by using just two
soil samples. Consider using sand and a dark soil.
Primary grade students can usually identify that
sand is the type of soil on a beach or in the desert.

Assessment/Next Steps

Students should be assessed based on their rea-
soning regarding where the soil came from, not
on accuracy of a specific location where the soil
originated. After this lesson, you may wish to ask
students to bring back soils from places they visit,
perhaps from a grandparent’s home or some-

where they visit during school holidays.

Sample Discussion Questions

* Describe the appearance of the soil in the local

area.

¢ Have you ever been anywhere that the soil
looked different? Where? Why do you think

some soils are different colors from others?
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SOILS FROM HERE AND THERE

Name: Date:

Fold your paper at the dotted line. Follow your teacher’s instructions.
Record your observations of the soils you have.

Make a prediction about their original location.

What evidence makes you choose that location?

(Once all questions above are answered, your teacher will give instructions before you
unfold.)

Now you know the actual location where your soils came from. How do the actual
locations differ from your prediction?

Describe the soil that is found in the place you originally predicted. Is the soil there like
the sample you had in any way? Explain.
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ORLD’S 4 CLICK AWAY
v

Topic: What Is an

Objective

Students will identify factors that can cause
changes in the surface of the Earth.

Why/How to Use This Lesson

Students may have the misconception that
landforms on Earth do not change—or at
the very least they may think that landforms
do not change often. This lesson will help identify
factors that cause or contribute to changes in the
Earth’s surface features. If you teach a unit on
storms or natural disasters, this would be a good
lesson to include.

Materials

plastic containers, soil, card stock paper or thin
cardboard, scissors, toy cars, toy houses and
buildings, twigs, digital camera (optional), stu-
dent worksheet

Procedures and Tips

1. Discuss the various ways that the Earth’s
surface can change and how it affects
human life (earthquakes, fault lines,
volcanoes, erosion).

2. Following the suggestions below, you may
wish to make a model that will represent an
area that will be hit by an earthquake or a
moving fault line.

3. Using a plastic container (shoe box size) for
each of several cooperative groups in your
classroom, cut card stock or cardboard into
pieces that will fit in the container. Bend them
once so that they are able to fold and be held
down by the soil, yet have a tab or piece that
sticks up above the soil. Place them carefully
and then fill the container about halfway with
soil.

4. Use toy cars or buildings to make a scene of
a town or neighborhood. Students can add

T, -~

twigs to represent trees and use other natural
items found in the school yard as they see fit.

5. Once students have their models set up, they
can record how it looks with a digital camera
or a sketch.

6. Students can pull the tab on the “fault line”
and pull it completely out of the container,
which should dislodge some of the soil and
move the objects that are in the scene.

7. Students should create another sketch or take
an “after” photo of the scene.

8. On the worksheet, students should record
what they have seen.

9. Another way to do this would be to leave out
the cardboard and simply slide the container
back and forth vigorously on the tabletop.
You may wish to have students measure the
distance they slide it each way as a means
of comparison among groups. Assign each
group a different length (e.g., group 1 will
slide it 20 cm each way, group 2 will slide it
30 cm each way, etc.).

Grade-Level Considerations

This lesson would be better as a demonstration
for primary grade students. You could have one
set of materials in a center that students could
later visit in small groups to repeat what you
have demonstrated.

Assessment/Next Steps

Assess students on their responses on the
student worksheet. You may wish to repeat the
process with a larger container, giving students
the opportunity to be more creative and test
additional setups and hypotheses.

Sample Discussion Questions

What are some of the factors that change land? How
do these changes affect what the land looks like?
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EARTH’S CHANGING SURFACE

Name: Date:

Write a description of a fault line and an earthquake.

Draw a sketch of your model of an area with a fault line.

What happened to the scene when you activated the fault line?

Draw an updated sketch that shows what happened after the fault line shift.

What changed? How is this like real life?
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Objective

Students will study soil erosion caused by water.

Why/How to Use This Lesson

Erosion often changes the surface of the

Topic: Soil Erosion . L.
Earth in very visible ways. Students should

Go to: www.scilinks.org
Code: BOS033 be able to identify the effects of erosion as
one of the many forces that affects the Earth’s
surface. More than likely, there is erosion some-

where in your school yard or nearby.

Materials

photographs of eroded soil, rectangular plastic con-
tainers, soil, water, cup or beaker for water, a vari-
ety of household and natural items that can be used
to try to control erosion in the student demonstra-
tions, digital camera (optional), student worksheet

Procedures and Tips

1. Show students some photographs of eroded
soil. These may be from a book, the internet,
or ideally from the school yard or other local
area. Ask students to describe what they see.

2. Ask students to watch your demonstration
carefully. Using a plastic container with a layer
of about 10 cm of soil, tilt it upward at one end
and pour water down the center of the soil.
Ask students to describe what they see.

3. Divide students into groups of about four
students each and give each group a plastic
container, at least the size of a shoe box. They
should fill it with about the same amount
of soil as in the demonstration. All of the
containers should be the same size, and the
amount of soil in the container should be
measured so that it is uniform. Keep one dry
container of soil for a control.

4. Ask students to make a plan to slow down the
erosion that they saw in your demonstration.
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5. Give students a variety of materials with which
they may attempt to control erosion in their
containers. These may be common household
items such as plastic wrap, popsicle sticks/craft
sticks, toothpicks, or paper clips; natural items
such as small rocks, sticks, or mulch; or any
other object that you think would work.

6. After students have an opportunity to create
barriers to erosion or preventive measures,
each group should pour a consistent amount
of water onto the soil with the container tilted
up at a uniform level.

7. Pour the same amount of water in the container
that only had soil and no preventive measures.

8. Ask students to compare what happened.
Based on the amount of soil that stayed in
place, find out which group had the most
effective erosion control.

Grade-Level Considerations

For primary grades make this a whole-class proj-
ect with only two containers. Allow students to
help decide what to put in to prevent or reduce
erosion. Students can draw a picture of what hap-
pened and write words or a sentence to describe
their drawings.

Assessment/Next Steps

Assess students for reasonable responses on the
worksheet. As a next step, consider going outdoors
to document soil erosion in the school yard with
digital cameras. Students can write about erosion
in science journals, and they can compare the same
spot a month later to see if it has changed.

Sample Discussion Questions

¢ Describe what happens to bare soil when
there is a large amount of rain.

* Have you ever seen erosion? Describe what
you saw.
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Name:

Date:

What happened to the soil when the water was poured?

Choose materials to make a barrier to erosion. What will you use? How will you make
your barrier? Write your plan in at least three steps.

Make a sketch of your barrier on the left, and then pour the water. Make a sketch on
the right that shows what happened after the water was poured.

Your barrier:

Show what happened afterward:

BRINGING OUTDOOR SCIENCE IN: THRIFTY CLASSROOM LESSONS
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Objective
Students will model the characteristic changing

shape of a barrier island and will discover the role
of a barrier island in a coastal system.

Why/How to Use This Lesson

Barrier islands are an important ecological and
geological part of shorelines. When there is an
oil spill or hurricane, it is the barrier island that
stands between danger and the mainland. Use
this lesson to support standards in Earth science,
and consider a further study of barrier island ecol-
ogy that would address life science standards.

Materials

rectangular plastic containers; play sand; water;
plastic representations of trees, buildings, fences,
cars, and animals (optional); student worksheet

Procedures and Tips

1. Find an aerial photograph of a barrier island
to show students; you can search for barrier
island photographs at the U.S. Geological
Survey website (www.usgs.gov). Ask students
what role they think a barrier island plays in
the coastal area.

2. Ask students to help you build models
of barrier islands and to demonstrate its
changing nature. Ask them what materials
might be helpful.

3. Add sand and enough water to moisten it to
a rectangular plastic container. Have students
shape the sand into a model of the mainland
shore and a barrier island in front of it. See the
figure at the end of this lesson for a top view
of the model.

4. Add enough water to model the ocean at the
shoreline and to surround the barrier island
model. If you are using plastic containers that
are about the size of shoe boxes, it works well

'BARRIER ISLANDS
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to have the “shore” at one of the shorter ends
so that the water has plenty of length to move
back and forth.

5. The plastic container should then be gently
rocked back and forth toward the shore so
that water moves back and forth around the
barrier island. Compare this to what happens
when the tides go in and out twice a day.

6. Students should be able to observe significant
changes in the barrier island. They should
sketch the changes they see and write about
them.

7. Check for understanding with a class
discussion.

Grade-Level Considerations

Make this a demonstration lesson for primary grade
students rather than having them work in groups.

Assessment/Next Steps

Informal assessment will include teacher obser-
vations during the activity and reasonable
responses on the student worksheet. If you have
given students relatively small containers for
group work, the next step might be using a much
bigger container for a larger model. If you live in
a coastal area, consider a field trip to visit barrier
islands, or invite a scientist who has researched
barrier islands in your area. Coastal geologists
would be a good resource, as would information
from organizations such as the National Oceanic
and Atmospheric Administration (NOAA; www.
seagrant.noaa.gov) and Centers for Ocean Sciences
Education Excellence (COSEE; www.cosee.net).

Sample Discussion Questions

* What is the meaning of the word barrier?

¢ What do you think we can demonstrate with
this barrier island model?

¢ How do barrier islands change over time?
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BARRIER ISLANDS

>
"13;)

This is a representation of what the barrier island models should look like from above:

Shore Water Island Water
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BARRIER ISLANDS

Name: Date:

Write a definition of a barrier island in your own words.

Draw a sketch of your model of a barrier island.

What happened to the island when you moved the water to simulate waves?

After moving the water back and forth at least 10 times, draw an updated sketch.

What changed? How is this like real life?
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After-school science clubs, 2

Air Pollution lesson, 136—-137
answer key for, 158—159

Allergies of students, xi, 3, 31, 59

Alternative energy sources
saving electricity, 16—17
solar energy, 12—-14

Animals that fly, 134—-135

Animals That Live in Water lesson, 112-113
answer key for, 155

Aquatic ecosystems, 112—-113

B

Barrier Islands lesson, 98—100
answer key for, 154

Bug Zoo lesson, 30, 32-34
answer key for, 145

C

Cafeteria waste, composting of, 8—10

Carnivorous Plant Dissection lesson, 70-71
answer key for, 150

Characteristics of Rocks lesson, 84-85
answer key for, 152

Characteristics of Soils lesson, 90-91
answer key for, 153

Chemical sprays, avoiding exposure to, xi, 3, 31,

59, 79, 103, 129

Classroom recycling efforts, 22—-23

Clouds and Precipitation lesson, 124-125
answer key for, 157

Community Cleanup Project lesson, 26—28
answer key for, 145

Comparing Leaves lesson, 64—65
answer key for, 149

Comparing Seeds lesson, 66—-67
answer key for, 149

Composting, 2

Composting Cafeteria Waste lesson, 8—10
answer key for, 143

Condensation, 104-105

Constellations, 130—131

D

Decomposition of organic material, role of insects
in, 4647

Dissection
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Droughts lesson, 116—-117
answer key for, 156
Dyes made from plants, 74—76
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Earth, impact of the Sun on, 126-128
Earth Day, 1
Earthquakes, 94—95
Earth’s Changing Surface lesson, 94-95
answer key for, 153—154
Earth’s Water Cycle lesson, 104—105
answer key for, 154
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aquatic, 112-113
freshwater vs. salt water, 110—111
Electricity, reducing use of, 16—17
Encouraging Recycling at Home lesson, 24-25
answer key for, 145
Energy
harnessed from water, 108—109
saving electricity, 16-17
solar, 12-14
Erosion lesson, 96—97
answer key for, 154
Evaporation, 104—105
Exoskeleton of insects, 54-55
Exploring Local Rocks lesson, 80—82
answer key for, 151
Eye protection, xi, 11, 15, 83

F

Flowering Plant Dissection lesson, 68—69
answer key for, 150

Fly, Hop, or Walk? lesson, 44—45
answer key for, 147

Flying Animals lesson, 134-135
answer key for, 158

Food chains of insects, 30, 38-39

Freshwater Versus Salt Water lesson, 110—111
answer key for, 155

Fruit, determining water weight of, 118—120
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Going Paperless lesson, 6-7
answer key for, 143
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Hand washing, xi, 3, 35, 59, 129

Helping Teachers Recycle More lesson, 22-23
answer key for, 144—145

Herbicides, avoiding exposure to, xi, 3, 31, 59,

79, 103, 129

Home recycling efforts, 24-25

How Does Wind Help Us? lesson, 138—140
answer key for, 159

How Humans Use Plants lesson, 72-73
answer key for, 150-151

How Humans Use Rocks lesson, 88—89
answer key for, 152

How Insects Help Humans lesson, 46—47
answer key for, 147

How Plants Use Water lesson, 60—61
answer key for, 148—149

How Stars Can Guide Us lesson, 130-131
answer key for, 158

I
Insect Food Chain lesson, 30, 38—39
answer key for, 146
Insect Metamorphosis lesson, 50-51
answer key for, 148
Insects, 29-30
carnivorous plants and, 70-71
classroom “bug zoo” of, 30, 32—-34
difference between spiders, earthworms and,
42-43
food chains of, 30, 38—39
movement of, 44—45
observing behavior of, 36—-37
plants as habitat for, 48—49
pollination by, 52—53
predators of, 30, 40—41
role in decomposition of organic material,
46-47
students with allergies to, xi, 3, 31, 59
Invertebrates, 42—43
Is There Water in Fruit? lesson, 118-120
answer key for, 156

L
Leaves, 64—65
Litter cleanup, 26—28

M

Making a Rock Collection lesson, 86—-87
answer key for, 152

Mathematics instruction, 1-2

Measuring Water for a Day lesson, 114—115
answer key for, 156

Metamorphosis, 50-51

Movement of insects, 44-45

N
National Science Education Standards, x
Navigation by stars, 130—131

o

Observing Insect Behavior lesson, 36-37
answer key for, 145—-146

Our Solar System lesson, 132-133
answer key for, 158

P
Paper, reducing use of, 1, 2
going paperless, 6—7
school recycling, 4-5
Pesticides, avoiding exposure to, xi, 3, 31, 59,
79, 103, 129
Planets, 132-133
Plants, 57-59
comparing leaves of, 64—65
comparing seeds of, 6667
dissection of carnivorous plant, 70-71
dissection of flowering plant, 68—69
effect of droughts on, 116-117
growth in different soils, 62—63
how water is used by, 60—61
human dependence on, 72-73
as insect habitat, 48—49
making dyes from, 74—76
pollination of, 52-53
students with allergies to, xi, 3, 31, 59
Plants as a Habitat for Insects lesson, 48—49
answer key for, 147—-148
Pollination Nation lesson, 52-53
answer key for, 148
Pollution of air, 136—137
Polymers—Helping Soil Hold Water lesson,
106-107
answer key for, 155
Precipitation, 104—105
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answer key for, 146
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Protective equipment, xi, 11, 15, 83
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at home, 24-25
of school paper, 4-5
by teachers, 22—23
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answer key for, 143

Reuse! lesson, 2021
answer key for, 144
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human use of, 88—89
making a collection of, 86—87
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Saving Electricity lesson, 16-17
answer key for, 144

Saving Water lesson, 1, 18-19
answer key for, 144

School recycling, 1-2
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by teachers, 22-23
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how do plants grow?, 70
how do plants respond to their environment?,
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identifying rocks and minerals, 84
igneous rock, 86
insects, 32, 54
invertebrates, 42
medicine from plants, 72
metamorphosis, 50
parts of a plant, 68
plant characteristics, 64
plants, 60
pollination, 52
pollution, 26
predator/prey, 40
recycling, 4, 22, 24
rocks and human history, 88
seed germination, 66
soil erosion, 96, 106
soil types, 90
soils and climate, 92
the stars and keeping time, 130
studying Earth from space, 132
the Sun, 126
waste management, 20-21
water conservation, 18—-19, 114, 116
water cycle, 104
water properties, 108
what is an earthquake?, 94
wind currents, 138
Seeds, 66-67
Sharp objects, safe use of, xi, 15, 79, 118
Shorelines and barrier Islands, 98—100
Sky, 121-123
air pollution, 136—137
flying animals, 134—135
impact of the Sun on Earth, 126—128
solar system, 132—133
stars, 130—131
wind, 138-140
Soils, 77-79
characteristics of, 90-91
erosion of, 96-97
plant growth in, 62—63
polymers to hold water in, 106—107
from various locations, 92—-93
Soils From Here and There lesson, 92-93
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answer key for, 153 answer key for, 146—147
Solar energy, 12—14
Solar system, 132-133
Stars, 130-131
Sun
avoiding directly looking into, xi, 11, 83, 103,
123
impact on Earth, 126—-128
Surface of Earth
changes of, 9495
effects of erosion on, 96-97
water on, 101, 110—-111

T
The Sun and lts Impact on Earth lesson, 126—
128
answer key for, 157

U

Using Plants to Make Dyes lesson, 74—76
answer key for, 151

Using Solar Energy lesson, 12—14
answer key for, 143—144

Using Water to Harness Energy lesson, 108—109
answer key for, 155

w
Waste management, 20—21
Water, 101—-103
animals that live in, 112—-113
cleaning up spills of, xi, 79, 103
conservation of, 1, 18-19
droughts and, 116-117
energy harnessed from, 108—109
freshwater vs. salt water, 110—-111
in fruit, 118—120
measuring amount used in a day, 114—-115
soil erosion by, 96-97
use by plants, 60—-61
water cycle, 104—105
Wearing a Skeleton on the Outside lesson,
54-55
answer key for, 148
What Plants Get From Different Soils lesson,
62—63
answer key for, 149
What’s the Difference Between a Spider, an
Earthworm, and an Insect? lesson, 42—43
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