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

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

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

Lessons Follow a Consistent Sequence

•
•

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

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

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

www.sciencecompanion.com

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

Lessons
• Nature’s waste and remains don’t just pile up. They decompose.
(Lessons 1 and 2)

Here are the Big Ideas for
Nature's Recyclers.

•

Nature’s recyclers—scavengers, fungi, and bacteria—feed
on dead organisms and waste. They carry out the process of
decomposition. (Lessons 3, 4, 5, 6, 7, 8, 9, 10, and 11)

•

Nature’s recyclers return nutrients to the soil (or water) to be
used by plants and other organisms. (Lessons 12, 13, 14, and 15)

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

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

•

Scientists plan and design fair tests so they can determine
how the one variable being changed affects the results of an
experiment. (Skill Building Activity: Designing a Fair Test)

•

Line graphs are charts that can be used to measure how data
changes over a period of time. (Skill Building Activity: Making
Line Graphs)

lessons at a Glance

Unit Summary
Cluster 1: Organic Remains
(Lessons 1–2)

Cluster 2: Nature’s Recyclers
(Lessons 3–11)

Overview

Students discuss what the term “waste” means, examine
a “mystery bag” filled with examples of natural waste,
and speculate about why the world is not covered in
organic remains. They arrange illustrations showing the
progressive decomposition of several organisms, or parts
of organisms. They suggest reasons for why the organisms
decompose.

Students consider some examples of nature’s recyclers such
as dung beetles, earthworms, and fungi. They observe
how composting worms turn dead plant matter into
nutrient-rich castings. Then they plant seeds in organic
material and perlite to see if the organic material helps
plants grow better. With fungi they observe mycelium
growth, make spore prints, and identify the parts of
mushrooms They conduct an experiment to study bread
mold growth and graph their results. The class also takes a
field trip to look for evidence of decomposition.

Science
Content

•

Nature’s waste and remains don’t just pile up. They
decompose.

•

Nature’s recyclers—scavengers, fungi, and bacteria—
feed on dead organisms and waste. They carry out the
process of decomposition.

Science
Center

•
•

Examine samples of natural waste.
Observe the changes that take place in a rotting log
terrarium over a period of several weeks.

•
•

Observe hermit crabs and crayfish.
Look through books on earthworms, composting,
and fungi.
Examine inorganic and organic planting materials
more closely with magnifying lenses.
Observe changes to the mushroom plug and mycelium.
Record questions about mushrooms on paper mushroom
stalks. Research the answers and write them on the caps.

•
•
•

Family
Links

•

Further
Science
Explorations

•
•

CrossCurricular
Extensions

|

•
•
•

•
•
•
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Find and describe an example of natural decay in the
neighborhood. Look for evidence of organisms in it.

Review and discuss “What is alive?”
Investigate what happens to samples of organic
remains if left in nature.
Begin a “Waste-Free Lunch” program at school.
Examine a rotting log and look for evidence of
organisms living on or within it.
Observe what happens to pieces of fruit left outdoors
for one week.

Language Arts: Read books such as The Giggler Treatment
and Who’s Been Here?
Mathematics: Calculate the impact of not using one
grocery bag per month. Calculate how much garbage one
person throws away in a week, a year, and in their lifetime.
Music: Play songs about decomposition and recycling.
Physical Education: Participate in a “nature’s waste”
scavenger hunt.
Social Studies: Research Native American middens and
shell mounds.

Nature’s Recyclers
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•
•
•
•
•
•
•
•
•
•
•
•

Search for earthworms in their natural habitats around
one’s neighborhood.
Set up and maintain a worm bin at home.
Search for signs of mycelium, mold, or mushrooms in
their homes and neighborhoods
Search for earthworms around the school grounds.
Compare night crawlers to composting worms.
Use the mini worm bin and the class worm bin to
develop student-driven investigations.
Vary the design of the decomposition cups.
Develop a school-wide composting program.
Compare healthy and unhealthy plant samples.
Get involved with the Farm-to-School program.
Compare fungi to plants and animals.
Create new investigations with the mushroom plugs.
Grow mushrooms from a kit.
Use different variables for bread mold growth.
Make a model of a fly agaric mushroom’s fruiting body.

Art: Draw beetles; paint mushrooms.
Language Arts: Read books such as Diary of a Worm and
The Magic School Bus Meets the Rot Squad. Write similes
about fungus mycelium.
Mathematics: Practice measuring area with pattern blocks.
Calculate mold growth in centimeters. Calculate how many
spores a mushroom can produce. Measure the diameter
and area of mushroom caps. Collect data to calculate mean
mold growth. Calculate median and mode.
Music: Play songs about worms and nature’s recyclers.
Social Studies: Research scarabs in ancient Egypt. Discuss
the causes of the Irish potato famine.
Technology: Use software to make graphs of bread mold
growth.

Cluster 3: Recycling Nutrients
(Lessons 12–15)
Students analyze the results of their planting experiments and
conclude that castings provided additional nutrients to the
plants. They discuss the food chain, the food web, and the roles
of nature’s recyclers. They play a game in which they act out the
process of nutrient recycling. Last, they put together a Mobius
strip to model how nutrients are passed from one living thing to
the next.

Overview

•

Nature’s recyclers return nutrients to the soil (or water) for use
by plants and other organisms

Science
Content

•
•
•

Examine the plants from the planting investigation.
Create and display bar and line graphs.
Make collages of organisms that represent producers,
consumers, and recyclers.
Make models of food chains and connect them to models of
food webs.

Science
Center

•

Family
Links

•
•
•
•
•
•

Research a regional plant crop and what enriches the soil it is
grown in.
Test how plants grow under stress.
Consider the different kinds of teeth of carnivores and
herbivores.
Discuss the basic food groups for humans, and what nutrition
each group provides.
Discuss examples of human impact on nutrient recycling.
Research other cycles that occur in nature, such as the
water cycle.

Art: Create a poster illustrating the nutrient cycle in a particular
biome. Investigate M.C. Escher’s “Mobius II” as well as other
examples of his artwork. Design brochures that compare recycling in
nature with recycling by people.
Language Arts: Write a recipe for growing healthy plants. Write a
short story or poem that traces the path of a nutrient through the
nutrient cycle. Read books like Wolf Island or Sea Otter Inlet.
Mathematics: Create bar or line graphs to show individual data
collected on planting growth. Use geometry skills to create
additional Mobius strips.
Music: Write recycling lyrics and attach them to a common
melody. Play songs that talk about the food chain.
Technology: Research examples and other activities about food
chains and food webs on the Internet.

Further
Science
Explorations

CrossCurricular
Extensions

Nature’s Recyclers
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N ature ’ s R ecyclers
C luster 3
Recycling Nutrients

Lesson

15

Recycling Nutrients

A Quick Look
Overview

Big Idea

The students complete the Nature’s Recyclers Unit by putting
together a Mobius strip that models how nutrients are passed
from one living thing to the next. Students’ experience with
the Mobius strip, along with the discussions in the lesson,
solidifies their understanding of how producers, consumers,
and decomposers all work together to ensure that nutrients are
continually recycled in nature.

Nature’s recyclers return
nutrients to the soil (or
water) to be used by plants
and other organisms.

288

Process Skills

Key Notes

•

Creating and using
models

•

Following directions

For more information on the science content in this lesson, see
the “Recycling Nutrients” section of the Teacher Background
Information beginning on page 351.

•

Reasoning

•

Sequencing

|
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Lesson
Standards and Benchmarks

15

Notes

As students model the nutrient cycle using Mobius strips, they
further develop their understanding of The Living Environment
Benchmark 5E (Flow of Matter and Energy): “Over the whole earth,
organisms are growing, dying, and decaying, and new organisms
are being produced by the old ones.”
They also get some experience with Life Science Standard C
(Populations and Ecosystems) for upper grades: “Populations of
organisms can be categorized by the function they serve in an
ecosystem. Plants and some micro-organisms are producers—
they make their own food. All animals, including humans, are
consumers, which obtain food by eating other organisms.
Decomposers, primarily bacteria and fungi, are consumers that
use waste materials and dead organisms for food.”

Lesson Goals
1. Construct a Mobius strip that models how nutrients are
constantly recycled in nature.
2. Continue to develop an understanding of how producers,
consumers, and decomposers each play an important role
in the nutrient cycle.

Assessment Options
•

•

Rubric 2: Recycling Nutrients

This lesson provides a final opportunity to gauge how well
students’ understanding of how nutrients are recycled in
nature has developed. Circulate around the room and listen
to the students’ as they work on and manipulate their Mobius
strips. Do their ideas and discussion reflect an understanding
that nutrients are continually recycled through nature? Use
Rubric 2 as you record your observations.

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

|
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Criter on B
Criterion C
(Lessons 6, 9, 12 15) (Lessons 12 15)

Nature’s recyclers get
the nutrients they
need from organic
remains

As nature’s recyclers
decompose organ c
rema ns some
nutr ents are released
back into the soil (or
water)

Nutrients are recycled
continually through soil
(or water) producers
consumers nature’s
recyclers and soil (or
water) aga n

Understands at a
secure level (see box
below) and researches
which of nature’s
recyclers feed on
particular organ c
remains

Understands at a
secure level (see box
below) and seeks more
information about
nutrient rich soil such
as humus

Understands at a secure
level (see box below)
and shows interest in
investigating the
recycling of nutrients
start ng from one
particular plant or
an mal

Understands that as
nature’s recyclers
decompose organ c
rema ns some
nutrients are released
back into the soil (or
water)

Provides a complete
explanation of how
nutrients are recycled
continually through soil
(or water) producers
consumers nature’s
recyclers and so l (or
water) again

Has an incomplete
understand ng of
where nature’s
recyclers get the r
nutrients (For
example recognizes
that nature’s recyclers
get nutrients from a
piece of fruit but is
not sure they can get
nutrients from a leaf or
excreted waste )

Understands that
nature’s recyclers
decompose organ c
rema ns but doesn’t
understand that during
the process some
nutrients are released
back into the soil (or
water)

Provides a partial
explanation of how
nutrients are recycled
through the
environment (For
example can expla n
how nutrients are
passed from producers
to consumers but
cannot expla n how they
get back into the soil
[or water] again )

Does not understand
where nature’s
recyclers get the r
nutrients

Does not understand
Does not recognize that
how nutrients get back nutrients are recycled
into the soil (or
in the environment
water)

Understands that
nature’s recyclers get
the nutrients they
need from organic
Understands content remains
at the level
presented in the
lessons

3 Secure
(Meets
Expectations)

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

In addition, as the last lesson of the Nature’s Recyclers Unit,
this is the appropriate time to assess students’ understanding
of the unit’s Big Ideas and the importance of nature’s recyclers.
See the Nature’s Recyclers Assessment Book for summative
assessments and evaluation tools to gauge the students’
understanding of the unit concepts.

Nature’s Recyclers

Criterion A
(Lessons 3 5 8
12 15)

1 Beginn ng
Has no previous
knowledge of lesson
content
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Materials
Item

Quantity

Notes

Classroom Supplies
Colored pens or pencils

Several sets

To color the pictures on the nutrient cycle strips.

Overhead projector (optional)

1

To display overhead transparency.

Overhead transparency sheet (optional)

1

To make a transparency of the Teacher Master
“How to Make a Mobius Strip.”

Scissors

1 pair per
student

To cut out the nutrient cycle strips.

Tape

Several rolls

To put together the nutrient cycle strips.

Glue sticks

Several

To put together both halves of the nutrient cycle
strips.

Curriculum Items
Teacher Master “How to Make a Mobius Strip”
Oversized Teacher Master “Bison Nutrient Cycle Mobius Strip”
Oversized Teacher Master “Designing a Nutrient Cycle Mobius Strip” (optional)
Rubric 2: Recycling Nutrients (optional)

Preparation

Notes

q Make one copy of Oversized Teacher Master “The Bison
Nutrient Cycle Mobius Strip” for each child and one for
yourself. This can be found in the Visuals Packet.

q Make one copy of Teacher Master “How to Make a Mobius
Strip” for each child. Or, make an overhead transparency of
these directions.
The Nature's Recyclers Student
Reference Book is another component
of the Nature's Recyclers module. By
reading about topics related to each
hands-on lesson, students learn
science content and develop their
nonfiction reading skills.

q Place the colored pencils or pens, scissors, tape, and glue in an
area that is accessible to all students.

q If you plan on having the students design their own nutrient
cycle strips, make one copy of Oversized Teacher Master
“Designing a Nutrient Cycle Strip” for each child. This can
be found in the Visuals Packet.

Chapter 7, "Nutrient Recycling" from
the Nature's Recyclers Student
Reference Book was introduced in a
previous lesson, and applies to this
lesson. To see the chapter, click the
link in this box or click the bookmark
for the Student Reference Book on the
left.

290
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q Make extra copies of “Designing a Nutrient Cycle Strip” to
place in the Science Center or to send home.

Vocabulary
Mobius strip. . . . . . . . An object that has one continuous
surface even though it appears to have
two sides.

|
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Teaching the Lesson

Notes

Engage
Introductory Discussion
1. Initiate a class discussion that reviews the importance of
nature’s recyclers. Use questions such as the following to
focus students’ ideas and help them integrate what they have
learned in previous lessons:

•

Why is decomposition important? (The sources of nutrients
that many plants depend on need to be broken down into
simpler forms so they can be used.)

•

What are some organisms that help the waste and remains
of living things decompose? (Worms, fungi, bacteria,
scavengers, etc.)

•

How do dead organisms help make new life possible?
(Through the process of decomposition, they provide nutrients
that living organisms need.)

•

What activity did the class do that showed how nutrients
released by nature’s recyclers helped make new life possible?
(They planted seeds in worm castings.)

•

How did the nutrients in the worm castings affect the
growth of the seeds? (They provided a rich nutrient source
for healthier and stronger plant development.)

2. Tell students that today they will get to apply what they learned
in this unit by creating a model that demonstrates how producers,
consumers, and decomposers work together to create a nutrient
cycle in nature.

Nature’s Recyclers

|

lesson 15

|

Recycling Nutrients

|

291

Explore

Notes

As the students construct their Mobius strips, make sure to reinforce
the concept of recycling the nutrients.

Making a Nutrient Cycle Model
1. Explain to the class that they are going to create a Mobius
strip—an object that has one continuous surface even though
it appears to have two sides.

Teacher Note: The Mobius strip can be used to represent any ongoing
cycle. Take enough time to explain to the students that the strip is a threedimensional model used to represent the nutrient cycle. The picture on
page 60 of the student reference book is a two-dimensional way to show
the nutrient cycle. Refer to it as necessary for comparison.

2. Give each student a copy of the Teacher Master “How to Make a
Mobius Strip” or display the overhead transparency you made.
Review the instructions.

Teacher Master 31

3. Give each student a copy of the Oversized Teacher Master
“Bison Nutrient Cycle Mobius Strip” and let them know they
should follow the directions for coloring the pictures, cutting it
out, and taping or gluing the strip together.

Teacher Note: If you think the students will need extra help, use your
copy of the Mobius strip to demonstrate how it is put together.

4. After giving the students time to prepare their nutrient cycle
Mobius strips, tell them to place a finger anywhere on the
outside surface of the strip and run another finger all the
way around until it gets back to the first finger. What do they
discover? (Although it looks like there are two sides, the strip has
only one side. Their finger can travel around the entire strip. There
is no inside or outside.)
Oversized Teacher Master: “Bison
Nutrient Cycle Mobius Strip”

292
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Teacher Note: To reinforce the idea of a continuous cycle or if students
seem confused about why this strip is unique, compare it to a simple loop
of paper. Using a sample loop, demonstrate that when tracing your finger
around the inside of the loop, it never touches the outside of the loop.
Compare that again to tracing your finger on the Mobius strip, which shows
the continuous use of all sides of the paper.

|
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5. Tell the students to observe the path their finger followed
around the Mobius strip and discuss how the never-ending
circuit models how nutrients get recycled in nature. Use
questions such as the following to spark ideas:

•

What did they draw on the Mobius strip? (Pictures of
producers, consumers, and decomposers.)

•

What is happening to the nutrients in the cycle? (They are
getting passed from one living organism to the next.)

•

How do producers, consumers, and decomposers work
together to recycle nutrients in nature? (Each one makes
nutrients available, in one form or another, for other
organisms.)

•

Does the recycling ever end? (No.)

Notes

Teacher Note: If students are interested in learning more about the
unique properties of Mobius strips, consider having them do the activities
described in the Mathematics Extensions section.

Nature’s Recyclers
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Reflect and Discuss

Notes

Synthesizing
1. Have the students refer to their Mobius strips of the nutrient
cycle. Ask questions such as the following to help them synthesize
what they’ve learned:

Big Idea
Nature’s recyclers return
nutrients to the soil (or
water) to be used by plants
and other organisms.

•

Are nutrients ever wasted in nature? (No, nutrients are passed
on from one living organism to the next. They are recycled all
the time.)

•

How do producers, consumers, and decomposers depend
on one another in the nutrient cycle? (They make nutrients
available for each other.)

•

Does this type of model help them understand the nutrient
cycle? Why or why not?

2. Tell students to open their science notebooks to pages 3–5 and
reflect on what they thought would happen to the items they
found in their mystery bags at the beginning of this unit.

•

What did they think would happen to each of the items in
the mystery bag? How have their ideas changed based on
what they have learned in this unit?

Teacher Note: If the students buried the items in their mystery bag, now
would be a good time to dig them up and examine them.

3. Based on what they learned in this unit, ask the students if they
think there is “waste in nature.” (By this time, the students should
recognize that natural waste is not the same as waste generated
by humans. Nature recycles things that are discarded or no longer
needed.)

Science Notebook pages 3–5
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4. Ask students to think about the name of the unit, “Nature’s
Recyclers.” Some questions that you might ask to facilitate
discussion include:

•

Why do they think that this unit was called “Nature’s
Recyclers”? (The unit is about the organisms that work as
nature’s recyclers: scavengers, fungi, bacteria, invertebrates.)

•

What did they do during the unit that identified who
the recyclers are? (Worked with live organisms, defined
and studied decomposition and decomposers, observed
scavengers, studied the nutrient cycle, etc.)

•

What did the “nature’s recyclers” recycle in the class
explorations? (Nutrients necessary for life. Class examples
may include nutrients in the coffee grounds, the bread mold
sample, and the organic planting material.)

•

How do “nature’s recyclers” recycle in nature? (They use
and produce nutrients through the process of decomposition,
which includes feeding, producing waste, dying, and enriching
the soil.)

•

What would happen if nature’s recyclers were not present?
(Very few nutrients would be returned to the soil and water
and our environment would be covered in organic remains. In
addition, very few plants would grow.)

Notes

Ongoing Learning

Materials: Books on different
ecosystems, copies of Teacher
Master “Designing a Nutrient
Cycle Mobius Strip”

Science Center
Collect and display books about various ecosystems. See
the “Science Library and Web Links” section on page 44 for
suggestions.
Challenge the students to refer to these books to create their own
“nutrient cycle” Mobius strip that models how nutrients are cycled,
including a specific organism in a particular ecosystem.

Oversized Teacher Master: “Designing a
Nutrient Cycle Mobius Strip”

Nature’s Recyclers
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Extending the Lesson

Notes

Further Science Explorations
The Recycle Symbol
Create a simple Mobius strip and have the students flatten it out
and form it into a triangle. Show them a picture of the common
symbol for recycling, showing three bent arrows chasing one
another around a triangular loop.
Discuss the significance of this symbol, based on what they learned
in this lesson, with questions such as the following:

•

Do the Mobius strip and the recycling symbol resemble one
another? (Yes)

•

Why would a symbol similar to a Mobius strip represent
recycling? (It represents that the cycle never ends and materials
can be used over and over again.)

Other Cycles in Nature
Explain to your class that the recycling of nutrients is a natural
event that happens all around us, every day. Encourage them to
think about and research other cycles that occur in nature. (Possible
cycles students might come up with include the water cycle, lunar
cycle, the seasons, the growth of plants from seed to plant to seed, the
butterfly life cycle, etc.)
They can make a Mobius strip to model any of the nature cycle
suggestions. Refer them to the extra blank copies of the strip in the
Science Center.

Art Extensions
Escher Works
M.C. Escher was a well-known graphic artist who used mathematical
themes in some of his work. One of his more famous pieces is titled
Mobius II. Encourage students to research this piece of art, as well
as some of his other works

Illustrating Other Nutrient Cycles
Challenge students to create a poster illustrating the nutrient cycle
in a particular biome, such as a desert or the ocean. Remind them
to include consumers, producers, and decomposers.

Advertisements About Recycling
Have students research advertisements, flyers, or leaflets that
emphasize recycling. Have the students design brochures that
compare recycling in nature to recycling by people.

296
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Mathematics Extensions
Notes

Additional Mobius Strip Activities
Use the following activities to demonstrate some of the unique
features of the Mobius strip.

Teacher Note: Because the students may find the outcome of these
activities surprising, you might consider having them predict what will
happen before they do each activity.

1. Have the students make a Mobius strip and complete the
following steps with their strip:
a. Draw a line lengthwise down the middle of the Mobius strip.
b. Carefully cut along the line all the way around until getting
back to the start. What happens? (Instead of getting two
separate strips, the strip becomes one long strip.)
c. Draw another line lengthwise down the middle of the new
longer strip.
d. Carefully cut along the line all the way around until getting
back to the start. What happens? (Instead of getting one
bigger Mobius strip, the strip becomes two interlocked strips,
both the same size.)
2. Tell the students to make another Mobius strip and complete
the following steps:
a. Draw a line lengthwise ¹3⁄ of the way from one edge.
b. Carefully cut along the line. What happens? (Two
interlocked Mobius strips, one large and one small, are
formed.)
3. Encourage the students to experiment further with their
Mobius strips and come up with their own ideas of other
aspects to test.

Researching a Klein Bottle
Have students research the properties of a Klein bottle (a singlesided bottle with no boundary) and how it is related to the
Mobius strip.

Social Studies Extension
Who Discovered the Mobius Strip?
Research the contributions of August Ferdinand Mobius, the
German mathematician and astronomer who is credited with the
discovery of the Mobius strip.

Nature’s Recyclers
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T each er B ackground
I nformation

Teacher Background
Information
This section provides an overview of the ecological concepts that
underlie the Nature’s Recyclers Unit, and discusses some common
misconceptions held by students. It is intended to give you the
background information you may need as you teach the unit;
however, it is not necessary to master or present all the content
that is presented here. For an overview of the content presented
to students, make sure that you read the Nature’s Recyclers Student
Reference Book.

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

Introduction
The Nature’s Recyclers Unit involves the study of living things
in nature and how they recycle matter. It encourages students
to investigate some of the organisms that work to decompose
organic remains, and to gain an understanding of their importance
in the cycling of nutrients through ecosystems.

Here is a portion of the
Nature's Recyclers Teacher
Background Information.

Ecosystems
The trouble with ecology is that you never know where to start because
everything affects everything else.
—Robert A. Heinlein (from Farmer in the Sky)
Ecology is the study of how organisms interact with other living
things as well as the nonliving things in their environment. Both
the living and nonliving components together compose an
ecosystem. Within an ecosystem there may be several different
communities of organisms, living together in a characteristic way.

Energy in an Ecosystem
When ecologists characterize an ecosystem, they often start
by defining how energy is stored and transferred through the
ecosystem. In other words, they begin by identifying the plants
that capture light energy from the sun. They track this energy
through feeding relationships, from the animals that eat the plants,
on up through the animals that eat the animals that eat plants,
and so forth. One way of representing the repeated stages of
eating and being eaten is a food chain. In an ecosystem there are
many interconnected food chains; together, they make up what is
called a food web.
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T each er B ackground
I nformation

Another way to track energy transfer is through a trophic pyramid.
The base of the pyramid is formed by the plants. Because plants
photosynthesize their own food from non-living materials and
solar energy, they are called primary producers. Plants are the
source of all the stored non-heat energy, and the nutrients,
available to the levels above. The organisms in the levels above
plants are called consumers. Animals that eat plants (herbivores)
are termed primary consumers, animals that eat those animals are
secondary consumers, and so on to the top predators. In any
trophic pyramid there are fewer organisms at the top than at the
bottom, since energy is always lost as it is transferred between
trophic levels.

Without a constant influx of energy from the sun, ecosystems
would “run out” of energy. Plants trap energy and bring it into the
food chain. Animals eat the plants, and other animals eat those
animals. Energy is passed from one living thing to another. But at
each link in the food chain—as one organism eats another—less
and less energy is available. The decrease in available energy
occurs because organisms are constantly using energy to grow,
heal, move, stay warm, and the many other things that organisms
do to live. Organisms also lose energy as heat to the surrounding
environment. This heat energy does not vanish, but is lost to the
food chain. Decomposers remove the last energy in a food chain
from the remains of dead organisms.
What Should Elementary Students Learn?
Because of the critical role plants hold as producers for ecosystems,
it would seem logical to begin instruction with an emphasis on
photosynthesis and then move into a study of energy transfer.
However, repeated research shows that elementary students do
not have the background necessary to understand these concepts
and processes. Understanding the concept of photosynthesis on
this level requires prerequisite knowledge of elements, molecules
and compounds, and cell structures and functions. It is best to
begin such instruction in middle school.
In this unit, we begin where many elementary science curricula
end. We focus on the end point of energy flow through an ecosystem,
the stage of decomposition. This is the stage at which the importance
of nutrients becomes most clear.
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Recycling Nutrients
After learning about the organisms that carry out the process of
decomposition and soil creation, students examine the nutrient
cycle. In the final lesson cluster of this unit, students learn about
the nutrient cycle by focusing on how plants and animals obtain
their nutrients. In Lesson 12, they observe how nutrients benefit
the plants grown in soil enriched with worm castings. In Lesson 13,
they’re introduced to the roles of producers and consumers in a
food chain and food web. Lessons 14 and 15 give students an
opportunity to consider how the nutrients taken up by plants are
incorporated into the bodies of the animals that eat them, then into
the bodies of animals that eat those animals, and on through the
links of a food chain. During a nutrient game, students model
the cyclical process by “decomposing” the organisms’ remains and
returning the nutrients to a tub that represents a nutrient pool in
the soil. Finally, everyone creates a Mobius strip to represent the
continual nature of a nutrient cycle.
In this unit we use the term “nutrient cycle” to encompass the
recycling of elements essential to life. It is premature to introduce
elementary students to the various chemical elements that constitute
nutrients. However, it is important to establish the continuity of
matter as it cycles and recycles through both living and nonliving
components on Earth. By bringing the nutrient cycle into students’
understanding of decomposition, this unit provides an essential
awareness that soil, water, and food are sources of life’s materials, and
that the nutrients they provide are incorporated into the bodies of
organisms along each link in a food chain. Nutrients move between
living things and the physical environment, and they do not disappear.
All of the nutrients essential to life are available in limited
amounts on Earth. Organisms take up these nutrients from
the atmosphere, soil, or water, and release them back again
in ongoing cycles. The essential nutrients needed by all living
things include the following elements: carbon, oxygen, hydrogen,
nitrogen, phosphorous, calcium, magnesium, and sulfur. These
elements combine and recombine as they are transferred from
the physical, non-living environment and from one organism
to another through the food chain. For example, organisms
exchange carbon (from carbon dioxide), oxygen, and hydrogen
with the atmosphere. They exchange other elements—found in
minerals or water—with the soil or ocean.
The chemical elements cycle through both the biological and
geological environments.3 (Accordingly, scientists call them
The water cycle does not have a biotic component. In other words, its cycle does not require
being taken up by living things and then being passed back into the physical environment.
The Science Companion Level 4 Water Unit examines the water cycle.

3
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biogeochemical cycles.) Decomposers are the organisms that
work to bring them from the living environment into the physical
environment.

Atmosphere
Biological
Uptake

Dust and
Inorganic
Gases

Respiration

Organic Matter
Decomposition
and Mineralization

Biological
Uptake

Rain and
Dust

Soil (available)
Mineral
Formation

Weathering

Sediment & Rock Minerals

The Nutrient Cycle

Further Background Information:
The Cycles of Elements
To provide you with a broader understanding of how nutrients
cycle, the following sections outline the cycles for four necessary
elements: carbon, nitrogen, phosphorous, and sulfur. Although
these cycles are not covered in the unit, it may be helpful for you
to be familiar with this information. The cycles are models that
represent the processes and compounds in which these elements
occur. Each element has its own cycle, but all of the cycles do have
some things in common. The cycles are in dynamic equilibrium. All
the components of each cycle are present at the same moment,
and within them substances are conserved.

The Carbon Cycle
Carbon forms the basis of all life on Earth. The human body
contains about 16 kg (40 lbs) of carbon in one form or another. It
combines with elements such as hydrogen, oxygen, and nitrogen
to form about 18 percent of all the matter in our bodies. Some
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Assessments
Science Companion supplies a variety of tools to assess children
“in-the-act” of doing science, as well as evaluate their understanding
and proﬁciency as they ﬁnish clusters of lessons.

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

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

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

Checklists and Self-Assessments list criteria that are related

to science process skills.

Performance Tasks are used for summative assessment to

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

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

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

www.sciencecompanion.com

Rubric 2: Recycling Nutrients
Rubrics return to the Big
Ideas and show how to
evaluate student progress.

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

Criterion A
(Lessons 3, 5, 8,
12—15)

Criterion B
Criterion C
(Lessons 6, 9, 12—15) (Lessons 12—15)

Nature’s recyclers get
the nutrients they
need from organic
remains.

As nature’s recyclers
decompose organic
remains, some
nutrients are released
back into the soil (or
water).

Nutrients are recycled
continually through soil
(or water), producers,
consumers, nature’s
recyclers, and soil (or
water) again.

Understands at a
secure level (see box
below) and researches
which of nature’s
recyclers feed on
particular organic
remains.

Understands at a
secure level (see box
below) and seeks more
information about
nutrient rich soil such
as humus.

Understands at a secure
level (see box below)
and shows interest in
investigating the
recycling of nutrients
starting from one
particular plant or
animal.

Understands that as
nature’s recyclers
decompose organic
remains, some
nutrients are released
back into the soil (or
water).

Provides a complete
explanation of how
nutrients are recycled
continually through soil
(or water), producers,
consumers, nature’s
recyclers, and soil (or
water) again.

Has an incomplete
understanding of
where nature’s
recyclers get their
nutrients. (For
example, recognizes
that nature’s recyclers
get nutrients from a
piece of fruit, but is
not sure they can get
nutrients from a leaf or
excreted waste.)

Understands that
nature’s recyclers
decompose organic
remains, but doesn’t
understand that during
the process, some
nutrients are released
back into the soil (or
water).

Provides a partial
explanation of how
nutrients are recycled
through the
environment. (For
example, can explain
how nutrients are
passed from producers
to consumers, but
cannot explain how they
get back into the soil
[or water] again.)

Does not understand
where nature’s
recyclers get their
nutrients.

Does not understand
Does not recognize that
how nutrients get back nutrients are recycled
into the soil (or
in the environment.
water).

Understands that
nature’s recyclers get
the nutrients they
need from organic
Understands content remains.
at the level
presented in the
lessons.

3 - Secure
(Meets
Expectations)

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

1 - Beginning
Has no previous
knowledge of lesson
content.
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Opportunities Overviews show where ongoing and
summative assessment can occur for each criteria.

Opportunities Overview: Recycling Nutrients

Pre and Formative
Opportunities

This table highlights opportunities to assess the criteria on Rubric 2:
Recycling Nutrients. It does not include every assessment opportunity;
feel free to select or devise other ways to assess various criteria.
Criterion A
(Lessons 3, 5, 8, 12—
15)

Criterion B
(Lessons 6, 9, 12—15)

Criterion C
(Lessons 12—15)

Lesson 3:
- Introductory discussion
- Synthesizing discussion
Lesson 5:
- Introductory discussion
Lesson 8:
- Introductory discussion
Lesson 12:
- Synthesizing discussion
Lesson 13:
- Exploration
Lesson 14:
- Introductory discussion
- Exploration
Lesson 15:
- Exploration

Lesson 6:
- Introductory discussion
- Sharing discussion
- Science notebook pages 1924
Lesson 9:
- Synthesizing discussion
Lesson 12:
- Reflective discussion
Lesson 13:
- Exploration
Lesson 14:
- Exploration
- Synthesizing discussion
Lesson 15:
- Introductory discussion
- Synthesizing discussion

Lesson 12:
- Reflective discussion
Lesson 13:
- Introductory discussion
- Science notebook page
44
Lesson 14:
- Introductory discussion
- Exploration
Lesson 15:
- Synthesizing discussion

Summative Opportunities

Performance Tasks
Recycling Nutrients
Recycling Nutrients Cluster
Recycling Nutrients
Cluster
Worms in the Garden,
Cluster
The Death of a Bison,
page 35
The Death of a Bison,
page 36
The Death of a Bison,
page 36
Unit Assessment
page 36
Nutrient Story, page 37
A Letter to the
Nutrient Story, page 37
Neighborhood, page 38 Unit Assessment
Forest Ecosystem, pages
A Letter to the Neighborhood,
39-40
page 38
Forest Ecosystem, pages 39-40

Quick Check Items
Nature’s Recyclers
Cluster
Page 44: item 2; and
page 46: item 9

Recycling Nutrients Cluster
Page 53: item 1; and
page 55: item 9

Recycling Nutrients
Cluster
Page 54: item 5; and
page 55: items 8, 9
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Here's a sample of a
Performance Task.

The Death of a Bison
Recycling Nutrients Cluster (Lessons 12 15)
TEACHER NOTE:
Use this assessment after teaching Lesson 15.

Read the story “From Bison to Tall Grass Prairie” in your Nature’s Recyclers Student
Reference Book and answer the following questions.

Explain how the death of the bison helps consumers in the story. Give some examples
to support your answer.
Consumers such as the wolves, coyotes, and turkey vultures eat parts of the dead bison
to get nutrients.

Explain how the death of the bison benefits decomposers in the story. Give some
examples to support your answer.
Decomposers such as bacteria, carrion beetles, fly larvae, ants, mites, and small moths
feed on the dead bison to get nutrients.

Explain how the death of the bison benefits producers in the story. Give an example
to support your answer.
As the bison decomposes, nutrients are released back into soil and used by producers
such as the bluestem grass.
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A Letter to the Neighborhood
Unit Assessment (Lessons 1 15)

In the forest behind Ibrahim’s neighborhood, leaves lay scattered on the forest floor.
Some neighbors want the leaves to be cleared away because they think the leaves are
going to pile up and bury the forest.
Write a letter to the neighborhood explaining why the fallen leaves should be left
where they are.
Include the following in your letter:
x

Why the leaves are good for nature’s recyclers

x

Why the leaves will not be there forever

x

Why the leaves are good for other plants in the forest

TEACHER NOTE:
Use this assessment after teaching Lesson 15.

EVALUATION GUIDELINES:
When evaluating students answers, look for the following elements:
x

The leaves provide nutrients for many of nature’s recyclers.

x

The leaves will not be there forever because they will decompose.

x

When the leaves decompose, nutrients will be released back into the soil and made
available for other plants in the forest to use.
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Here's a portion of a Quick
Check assessment.

Recycling Nutrients Cluster
Quick Check Items
TEACHER NOTE: The following questions relate to the Recycling Nutrients cluster. Use
them after teaching the entire cluster, or select the applicable questions immediately
following each lesson. You can also compile Quick Check items into an end-of-unit
assessment.

1. (Lesson 12) Why do worm castings mixed with soil help plants?
a. The castings provide nutrients for plants.
b. The castings provide water for plants.
c. The castings protect the plant.
d. Castings do not do anything for plants.

2. (Lessons 13–15) Which of the following describes a consumer that eats both plants
and animals?
a. a herbivore
b. a carnivore
c. an omnivore
d. a producer

3. (Lessons 13–15) Which of the following describes an organism that makes its own
food?
a. a consumer
b. a producer
c. a decomposer
d. none of the above
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Use the following diagram to help you answer questions 4 and 5.

grass ĺ bison ĺ wolf

4. (Lessons 13–15) What does the diagram above best represent?
a. food web
b. food chain
c. food fight
d. none of the above

5. (Lessons 13-15) In the diagram above, nutrients are passed from the grass to the
bison to the wolf. What organisms are needed to recycle nutrients back to plants
again?
a. consumers
b. producers
c. decomposers

6. (Lessons 13-15) Which of the following would a herbivore most likely eat?
a. the remains of a dead organism
b. a mouse
c. a cricket
d. grass
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Teacher Masters
and Visual Pack
All the Classroom Tools You Need
Teacher Masters may be reproduced and used
during lessons. Their uses vary—they may be
used by individuals, in groups, or as reference
sheets for teachers or adult helpers in the
classroom.
Family Letters (introductions to the module) and
Family Links (homework or optional activities)
are also in the Teacher Masters.
Visuals include posters and pictures that may be
displayed or projected in the classroom during
lessons. In some cases, Visuals may also include
cardstock games that are used during lessons.

www.sciencecompanion.com

How to Make a Mobius Strip
A Mobius strip is an object that has one continuous surface, even though it appears
to have two sides. To put a Mobius strip together, complete the following steps:
1.	 Hold the strip at both ends.
2.	 Give one end of the strip a half twist.
3.	 Bring both ends of the strip together to form a loop.
4.	 Use tape or glue to secure both ends.

How to Make a Mobius Strip (Lesson 14)

Nature’s Recyclers Teacher Master 31

Oversized Teacher Master: Bison Nutrient Cycle Mobius Strip (Lesson 15)

Nature’s Recyclers Visual 40

2009 Edition. Copyright ©
2005 Chicago Science Group.
All Rights Reserved.
www.sc encecompanion.com

All animals and plants eventually die.

Plants grow in soil enriched with nutrients.

Animals feed on plants.

4. Twist the strip once and tape the two ends of the strip together.

...breaking them down and nutrients are
released back into the soil for plants to use.

All animals and plants produce waste.

3. Fold the strip in half along the dotted lines making sure the illustrations are facing out. Glue both halves together.

2. Carefully cut out the strip along the solid black lines.

1. Color the pictures on the strip.

This Mobius strip models how nutrients are recycled in nature. To put the Mobius strip together, complete the following steps:

Bison Nutrient Cycle Mobius Strip

Oversized Teacher Master: Designing a Nutrient Cycle Mobius Strip (Lesson 15)

Nature’s Recyclers Visual 41

2009 Edition. Copyright ©
2005 Chicago Science Group.
All Rights Reserved.
www.sc encecompanion.com

3. Twist the strip once and tape the two ends of the strip together.

2. Fold the strip in half along the solid black line making sure the illustrations are facing out. Glue both halves together.

1. Carefully cut out the strip along the dotted lines.

Use the blank strip below to create your own illustration showing how nutrients are recycled in nature. Start your picture
in the top half of the strip and complete your picture in the bottom half. Remember to include producers, consumers, and
decomposers. To put the strip together, complete the following steps:

Designing a Nutrient Cycle Mobius Strip

Student Reference Book
The Student Reference Books provide another

avenue for students to explore science content.
Topics are directly related to each module’s
Big Ideas.

Reading the books, students can verify and extend
what they’ve learned through hands-on exploration.
Rich graphics in each book help students extend
classroom experiences into real-world contexts.
In addition, the books contain color-coded sections
about the history of science and technology.
Sections such as “People Doing Science” tell about
pivotal scientists of the past, and also describe work
that diﬀerent kinds of scientists conduct in the
present. “Technology and Inventions” sections
explore the ways that advances in
technology have led to new scientiﬁc
exploration as tools improved, and how
scientiﬁc discoveries have been applied
by human technology.

The spirit of inquiry.
An invitation into curiosity.
The tools for success.
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7
Nutrient Recycling
What Are Nutrients?
Nutrients are substances, like vitamins and minerals, which
all living things need for healthy growth and life.
Plants get their nutrients from the air, water, and soil. The
nutrients they get are called inorganic nutrients. Animals,
fungi, and bacteria get their nutrients from food. The nutrients
they get are called organic nutrients.
All living things need nutrients, but only a limited amount of
nutrients can be found on Earth. If organisms used every nutrient only once, then Earth would run out of nutrients. Then no
more plants and animals could live.
But the nutrients on Earth can be used over and over again.
They move between living things and the physical environment. They change from organic forms to inorganic forms,
and then back again. Nutrients are recycled.

Nutrients
Are Matter
Matter can change
forms, but it never
disappears.

55

56

Chapter 7

How Are Nutrients Recycled?
Nature’s recyclers move nutrients from their organic forms to
their inorganic forms.
What is the rest of the cycle? It begins with plants. Plants take
up inorganic nutrients and change them into organic nutrients.

Producers and Consumers
Plants get nutrients from the air, water, and soil. They trap
light energy from the sun to help them make their own food.

Plants make their own food. They use energy from the sun.

Animals cannot make their own food. They eat plants and
other organisms. When animals eat plants, they get the nutrients and energy they need.

Nutrient Recycling
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Plants are called producers, because they produce their own
food. Animals are called consumers. Animals get their nutrients and energy from the plants (and other animals) they eat,
or consume.

Word Connection
An omnivore is an animal that eats both plants and animals.
The root word vore comes from Latin and means “to eat or swallow.” The root word
omni means all.
Can you figure out what herbivore might mean? What about carnivore?

Producers, consumers, and recyclers use and store energy and
nutrients in their bodies. As one organism eats another organism, the energy and nutrients are passed along in a food chain.

© Marjorie C. Leggitt
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But there is a big difference between what happens to energy
and what happens to nutrients as they flow through a food
chain.

What happens to energy in a food chain?
Plants trap energy from the sun, and bring it into a food
chain. Animals eat the plants, and other animals eat those
animals. As animals use the energy to live, grow, move, heal,
and stay warm, they use up some of the energy.
This means that at each link in a food chain, less and less
energy is passed along when one organism eats another.

What happens to nutrients in a food chain?
Nutrients are different than energy. Nutrients are matter. That
means they can be used over and over again in different forms
and never get used up.
Nutrients are simply passed from one organism to the next.
The nutrients in grass pass to the bison that eats it. The nutrients in a bison pass to the wolf that eats it. The nutrients
become parts of their bodies.
Nutrients continue to exist even when they change from one
form to another. They don’t get lost when they are passed from
one link to another in a food chain. They are constantly being
reused in different combinations.

Nutrient Recycling

A food chain is a model that shows how consumers depend
on producers. In reality, the relationship between producers
and consumers, and between different consumers, is much
more complicated. Many food chains connect with each other
in what are called food webs.
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T Think About It!
Can you figure out where
to put nature’s recyclers in
your food chain?

© Marjorie C. Leggitt

Chapter 7

Nature’s Recyclers
Plants and animals produce waste, and they die. Even then,
the nutrients in their bodies don’t disappear. Nature’s recyclers
break down their organic remains.

#ONSUMERS

0RODUCERS
PLANTS

HERBIVORE

CARNIVORE

.ATUREgS 2ECYCLERS
DECOMPOSERS
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Nutrient Recycling

Fungi and bacteria use some of the organic nutrients for their
own bodies. They leave the rest as inorganic nutrients in the
soil or water. Then plants take in the inorganic nutrients. The
nutrients get passed to consumers, and back again to nature’s
recyclers. This is how nutrients get recycled.

Word Connection
After reading the word “recycle” so many times, you might be wondering what it
really means. Let’s try breaking it apart:
• re- is a prefix that means again.   
• cycle means a circle.
So recycle means to circle again. Nutrients are used by producers, consumers, and
nature’s recyclers. Then nutrients return to the soil or water, and circle again…and
again…and again....

People Doing Science
Dead Salmon Bring Life
Scientists are able to identify nutrients that come from the ocean
and nutrients that come from the land. In recent years they have
discovered ocean nutrients far inland, and they have learned that
salmon brought them there.
Salmon provide food for mammals, birds, stream invertebrates,
and microscopic organisms. Salmon also provide nutrients for
plants and mosses in the inland forests next to streams.
As young fish, Pacific salmon travel from the rivers where they
are born to the ocean. They spend several years in the ocean and
grow into adults. When they are fully grown, the salmon return
to the rivers. They lay their eggs in the gravel river bottoms. Then
they die.
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Nature’s
 ecyclers Fact
R
The common symbol used to show
recycling looks like
a flattened Mobius
strip. A Mobius
strip is an object that
has one continuous
surface even though
it appears to have
two sides. The symbol
represents that the
cycle never ends and
materials can be used
over and over again.
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While the adult salmon swim upstream, many animals hunt them.
Bears, wolves, otters, and eagles catch the fish to eat. Sometimes
these animals carry the salmon into the forest. When they are
done eating, they leave the remains of the salmon on the ground.
There the dead salmon decompose.

The nutrients that the salmon carried in their bodies are absorbed
in forest soils. Forest mosses and trees take in the salmon’s nutrients for their growth.
The salmon that are not caught provide nutrients to organisms
that live in the rivers. After the fish have laid their eggs, they die
and slowly decompose. Stream invertebrates, bacteria, and other
microscopic organisms feed on them. To complete the nutrient
recycling, these stream organisms provide food for young salmon
after they hatch.

Stories About Nature’s Recyclers

From Bison to Tall Grass Prairie
Standing in the tall grass prairie,
an old bison grazes on big bluestem grasses. He drops a pile of
dung, and walks away.
The fresh dropping is composed
of partly digested grasses and
smelly liquid. It attracts insects
within minutes.
Flies quickly deposit eggs and leave before their maggots hatch
and begin eating. Wasps lay eggs too. They hatch into larvae
that feed on the maggots.
Meanwhile, microscopic bacteria in the dung are eating and
excreting. They make the smell of the droppings even stronger.
Dung beetles follow the wind-blown odors. The beetles carry
piggybacking mites, which climb off in the attractive new
habitat.
The beetles burrow inside the dung patty. They suck on the
liquid, full of bacteria, which they can digest. They lay eggs.
Their larvae will eat both the liquid and solid portions of
the dung before they mature.
When the larvae become beetles,
they will go in search of a new
dung pile.
Around the edges of the bison’s
dropping, Pilobolus mushrooms
sprout up. They have been growing, feeding, and spreading
through the dung. Now their
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fruiting stalks reach toward the sun, and they shoot spores
into the grasses six feet away.
As the dung patty begins to dry, a
second type of dung beetle comes.
A male and female pair gathers a
large collection of dung, works it
into a ball, and rolls it into a tunnel
deep underground. Inside, a beetle
larva will hatch. It will eat the
manure ball until it matures.
Only a little bit of the dropping is left now, just a crust of old
plant material. Bacteria still live in it, and mold begins to
grow on it. From below, an earthworm chews at the decomposing remains.
By the time his dung has become part of the soil, the old bison
himself is ready to die. During his life, he crossed miles of prairie, and fathered five calves.
Recently, though, a pack of gray
wolves noticed how old and weak
he is. The wolves attacked and
chased him away from his herd.
He outran them. But his injuries
eventually bring him down.
Even before he dies, flies lay eggs
inside the old bison’s wounds. An
hour after he dies, three coyotes are
at his body, gulping down meat.
Turkey vultures begin to circle overhead. As the coyotes finish, the

Stories About Nature’s Recyclers

vultures land on the carcass and pull at
it with their hooked beaks.
The body is beginning to smell. Bacteria
eat away at the dead bison from inside,
creating a putrid gas. More flies, following the smell, descend to eat the remains.
Not long after the flies, carrion beetles
arrive to lay their eggs. They carry mites that eat fly eggs.
These mites reduce competition for the beetle larvae that will
hatch—the less flies there are, the more food there will be for
the larvae.
As the days pass, bacteria spread through the decomposing
body. Fly and beetle larvae hatch and eat the rotting meat.
Ants crawl across the carcass, searching for moisture and
minerals.
After just two weeks, the body
is dried and nearly gone. Mites
and small moths feed on the
skin and fur. Dermestid beetles
clean the bones. Then mice
chew the bones into smaller and smaller
pieces.
Bacteria finish the job. When the bacteria
are done, the nutrients from the bison’s
dead body will be minerals in the soil
below.
After a year, where the old bison’s remains
once lay, big bluestem grass grows lush
and tall.
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Word Connection
putrid—rotten
smelling.
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ExploraGear® Items

The ExploraGear® provides all of the hard-to-ﬁnd, hands-on materials needed to
eﬀectively implement a Science Companion module. This kit of non-consumable
and consumable items is your go-to place for the tools needed to teach inquiry
science. The authors of Science Companion carefully developed the curriculum
so that the ExploraGear® items are not overwhelming and unfamiliar, but ﬁlled
with the most essential, high quality items needed to engage students in a rich,
interactive, inquiry science experience.
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Doing Science
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I Wonder: notice, ask questions, state problems
I Think: consider, gather information, predict
I Try: experiment, model, test ideas, repeat
I Observe: watch, examine, measure
I Record: record data, organize, describe, classify, graph, draw
I Discover: look for patterns, interpret, reflect, conclude,
communicate discoveries
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I Wonder...

What’s in Science Companion?
For the Teacher

Teaching
and
Assessment
Teacher Lesson
Manual

Assessment
Book

Student Notebook
Teacher Guide

Great
Classroom
Support

Reference Materials

• Teacher Reference Materials
• Lesson O

Teacher Masters
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Visual Aids

• Transparencies and Posters
• I Wonder Circle® Poster
in English & Spanish

I Discover...

What’s in Science Companion?
For the Student:

Classroom
Supplies

Student Science
Notebook

Exploragear® Kit

Student
Reference Book

Trade Books

English & Spanish

Great
Curriculum
Support

ulum le
c
i
r
Cur vailab
a
d
now rint an
in p gital!
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(Levels 4-6)

(Levels K-3)
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PreK-6 Inquiry Science Curriculum

Motion

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

Life Science

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

Life Cycles

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

Early Chilhood

Solids, Liquids, and Gases

Earth Science

Physical Science

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

Physical Science

living things.

Collecting and Examining Life

Early Science Explorations

Weather

Physical Science

Life Science

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

Magnets

Earth Science

Rainbows, Color, and Light

Rocks

Earth Science

Early Chilhood

Inspiring students to explore their world.

Soils

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

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

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

www.sciencecompanion.com 888.352.0660

Earth’s Changing Surface

Life Science

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

Human Body in Motion

Physical Science

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

Watery Earth

Matter

Energy

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

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

Force and Motion

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

Building Skills

Physical Science

Earth Science

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

Earth Science

Nature’s Recyclers

Our Solar System

Earth Science

Life Science

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

Physical Science

Electrical Circuits

Light

Physical Science

Physical Science

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

Science Skill Builders

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

Design Projects

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

Technology

Life Science

Habitats

www.sciencecompanion.com

Unique Features...
Program Features

FOSS

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

P
P

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

P
P

(K Only)

P

Science Companion

P
P
P
P
P
P
P
P
P
P
P
P
P
P

STC

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

P

P

Modules developed specifically
for PreK-K available

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

P

www.sciencecompanion.com

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

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

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

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

Field Test Teacher

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

www.sciencecompanion.com

888-352-0660
pilot@sciencecompanion.com

Professional Development
Succeed with Science Companion

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

Philosophy

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

Implementation

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

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

Assessment and Science

Participants

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

Teachers and administrators
in districts using Science
Companion.

Coming from Everyday Math

Length

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

Train the Trainers

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

It’s in the Bag!

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

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

Continuing Education

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

Cost

Ask your rep for more
information!

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

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

The tools for success.

