
Date:  

1

Hello Scientist,

Welcome to the Nature’s Recyclers unit. This notebook 

is your place to record discoveries about waste, worms, 

plants, mold, mushrooms, and other surprises in nature. 

Like all scientists, you will wonder, think, try, observe, 

record, and discover. As you do so, it is important to keep 

a record of your work. Your questions, investigations, 

answers, and reflections can then be shared and returned 

to at any time.

Scientists have learned much about how nature recycles, 

but there is much more to be learned. Your contributions 

start here.

Enjoy, take pride in, and share your discoveries—science 

depends on scientists like you.
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My Mystery Bag

Choose three items from your mystery bag.

Item 1
Name of item: 

 
Draw and describe what this item looks like now. 
 

 
Draw and describe what you think would happen to this item if it were left outdoors for six months.

My Mystery Bag (Lesson 1)
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My Mystery Bag

Item 2
Name of item:  

 
Draw and describe what this item looks like now.

Draw and describe what you think would happen to this item if it were left outdoors for six months.

My Mystery Bag (Lesson 1)
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My Mystery Bag

Item 3
Name of item:  

 
Draw and describe what this item looks like now.

Draw and describe what you think would happen to this item if it were left outdoors for six months.

My Mystery Bag (Lesson 1)
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Tree Decomposition Sequence

Directions:
1. Cut apart the six pictures of the tree.

2. Put the pictures in a sequence (in the right order). Their order should show how the tree 
looks at each stage as it decomposes.

3. Share your sequence with the other people in your group. You can change the order of your 
pictures if your group convinces you to.

4. Glue the pictures in the numbered spaces. Begin with the whole tree in the space labeled “1.”

5. Number the pictures after you have glued them in.

Reflective Questions:
1. How did the tree change during each stage?

 

2. What might have caused the changes to the tree?

Tree Decomposition Sequence (Lesson 2)
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Bison Decomposition Sequence

Directions:
1. Cut apart the six pictures of the bison.

2. Put the pictures in a sequence (the right order). Their order should show how the bison looks 
at each stage as it decomposes.

3. Share your sequence with the other people in your group. You can change the order of your 
pictures if your group convinces you to.

4. Glue the pictures in the numbered spaces. Begin with the newly dead bison (it is not swollen 
yet) in the space labeled “1.”

5. Number the pictures after you have glued them in.

Reflective Questions:
1. How did the bison change during each stage?

 

2. What might have caused the changes to the bison?

Bison Decomposition Sequence (Lesson 2)
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Bison Decomposition Sequence

Bison Decomposition Sequence (Lesson 2)
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Watching Worms

Directions:
1. Carefully observe your worm. Remember to:

• Treat the worm with care.
• Limit the number of times you handle the worm.
• Keep the worm moist at all times.

2. Shine a flashlight underneath the Petri dish containing the worm. Are you able to see 
through it?

3. Make a detailed drawing of your worm in the space below.

Watching Worms (Lesson 4)
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Watching Worms

Think about what your worm looked like and what it did. In the space below, write down any 
other observations you noticed about your worm.

Observations:

Watching Worms (Lesson 4)
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Watching Worms

In the space below, list questions that you and other members of your group have about worms.

Questions:

Watching Worms (Lesson 4)
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Worms and Decomposition

Setting Up Decomposition Cups

In this investigation you will make decomposition cups to discover how composting worms affect 
the remains of plants.

Investigative Question: How do worms affect the decomposition of cucumbers?

Materials:
• Newspaper
• Scissors
• Water and container to soak newspaper
• Two paper lunch bags
• Two plastic cups
• Masking tape (optional)
• Permanent marker
• Plastic knife
• Eight small pieces of chopped cucumber
• Container of perlite
• Worms from the worm bin
• Two pieces of plastic wrap
• Two rubber bands
• Ruler
• A glove for each member of your group (optional)

Procedures: 

Prepare the newspaper
If you would like to use gloves, put them on now.

1. Cut and separate thin strips of newspaper, approximately 1 cm ( 1/3 in) wide.

2. Soak the strips in water.

3. Squeeze out any extra water. The paper should be damp, not soggy.

Worms and Decomposition (Lesson 5)



Date:  

14

Worms and Decomposition

Setting Up Decomposition Cups

Label your bags and cups
You can use tape as labels or write directly on the cups and bags with a permanent marker.

1. Label one cup and one bag “Worms.”

2. Label the other cup and bag “No worms.”

3. Label each cup and bag with your group members’ names and today’s date.

Assemble the cups
1. Fill each cup approximately 2 cm ( 3/4 in) deep with perlite.

2. Loosely put the damp newspaper strips on top of the perlite to about 2 cm ( 3/4 in) from the 
top of the cup. Do not pack down.

3. Cut the cucumber into four small pieces and place on top of the newspaper.

4. Get five worms from your 
teacher. Put them on top of the 
cucumbers in the cup labeled 
“worms.” (Wash your hands if 
you touch the worms without 
gloves.)

5. Observe how the worms react to 
their new environment. Record 
your observations on the top of 
page 16.

Worms and Decomposition (Lesson 5)
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Worms and Decomposition

Setting Up Decomposition Cups

Store the cups
1. Cover the tops of the cups with plastic wrap. Use a rubber band to keep the plastic wrap  

in place.

2. Poke five small holes into the wrap on top of each cup with your pencil.

3. Carefully move both cups to the area your teacher has assigned for them.

4. Place a bag upside down over each cup

5. Remember to check your worms regularly. If the materials in the cup are drying out, use a 
spray bottle and lightly mist the top of the materials.

Worms and Decomposition (Lesson 5)
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Worms and Decomposition

Observing and Predicting

First Observation: How are the worms reacting to their new environment?

Prediction: Based on what you already know about composting worms and decomposition, 
what do you think will happen to the materials in each cup? Why?

I think:

I think this because:

Worms and Decomposition (Lesson 5)
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Worms and Decomposition

Examining the Decomposition Cups

Procedure:
1. Cover your desk with newspaper. Place two white paper plates or two white sheets of paper 

on the newspaper.

2. Remove the paper bag, the rubber band, and the plastic wrap from each of your cups.

3. Look inside each cup.

4. Gently dump out the contents of each cup onto the plate or paper on your desk. Record any 
other observations you have. Wear a glove, or wash your hands before and after touching 
the worms.

5. Draw and describe your observations in the data table below.

Observations:

Cup with Worms Cup without Worms

Worms and Decomposition (Lesson 5)
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Worms and Decomposition

Reflecting on the Decomposition Cups

Results: Was there anything new in either of the cups that wasn’t there to begin with? Describe 
the differences between the cups.

Conclusion: How did the worms affect the decomposition of the cucumber?

Worms and Decomposition (Lesson 5)
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Growing Plants in Different Planting Materials

Setting Up the Experiment

Investigative Question: Will plants in organic material grow differently than those grown in 
inorganic material?

Possible Types of Data to Collect: List different kinds of data that you could collect about plant 
growth. Circle the one or two items that you will be observing.

Prediction: Explain what you think will happen to the plants grown in perlite compared to those 
grown in potting soil with worm castings.

Growing Plants in Different Planting Materials (Lesson 6)
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Growing Plants in Different Planting Materials

Setting Up the Experiment

Materials:
• Two pieces of masking tape (optional)
• Permanent marker
• Two plastic cups
• Organic planting material (potting soil)
• Inorganic planting material (perlite)
• Six seeds
• Spray bottle of water
• Extra worm castings (optional)
• Gloves (optional)

Procedure:
1. Label one cup “Organic” and the other cup “Inorganic.” Include the names of the people in 

your group, today’s date, and the type of seed you’re planting on each cup.

2. Fill the inorganic cup  3/4 full with perlite.

3. Fill the organic cup  3/4 full with the potting soil. (If you’d like, you can add a small pinch of 
extra worm castings to the potting soil.)

4. Using your finger or a pencil, make three holes 1 centimeter deep in the potting soil and 
three holes in the perlite. Place one seed into each hole and cover it up.

5. Spray each cup with water so that the potting soil or perlite in it is moist. The water should 
not pool in the bottom of the cup.

6. Carefully place your planting cups in a well-lit or sunny area identified by your teacher.

7. Draw or describe observations about your cups regularly for several weeks. You can include 
measurements, colors, and examples to add details to your descriptions.

8. Check each day to make sure the material in the cups is moist, but not soggy. Mist the cups 
with water if necessary.

Growing Plants in Different Planting Materials (Lesson 6)
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Plant Growth Observations
  

(Title of your table)

Date Plants in Inorganic Material Plants in Organic Material

Plant Growth Observations (Lesson 6)
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Plant Growth Observations
  

(Title of your table)

Date Plants in Inorganic Material Plants in Organic Material

How are your plants doing at this time? Include details of anything you noticed.

Plant Growth Observations (Lesson 6)
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Plant Growth Observations
  

(Title of your table)

Date Plants in Inorganic Material Plants in Organic Material

Plant Growth Observations (Lesson 6)
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Plant Growth Observations
  

(Title of your table)

Date Plants in Inorganic Material Plants in Organic Material

How are your plants doing now? Include details of anything you noticed.

Plant Growth Observations (Lesson 6)
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Looking at Plants Grown in Different Conditions

Results

Draw each of the plants as accurately as possible. Label the parts in your drawing.

Plants Grown in Inorganic Material  
(perlite)

Plants Grown in Organic Material 
(potting soil with worm castings)

Looking at Plants Grown in Different Conditions (Lesson 12)
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Looking at Plants Grown in Different Conditions

Analyzing the Results

Using the data you collected from your observations of the plants on pages 21–24, complete the 
following table to compare the growth of your plants.

1. List the things that you observed in the first column.

2. Add details about your observations in the “Plants in perlite” or “Plants in potting soil” 
columns.

3. Write “yes” or “no” in the last column if you noticed any differences between the plants.

4. Answer the question on the next page.

Observations Plants in perlite Plants in potting soil Different?

Looking at Plants Grown in Different Conditions (Lesson 12)



Date:  

27

Looking at Plants Grown in Different Conditions

Making a Conclusion

Were the plants grown in the potting soil different from the plants grown in perlite?

Conclusion: I think the plants grew   because of 
these reasons:

Looking at Plants Grown in Different Conditions (Lesson 12)
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How Fungi Feed

Investigative Question: What will happen to coffee grounds with mycelium in them compared 
to coffee grounds without mycelium?

Materials:
• One paper plate with 2 plugs from the sensory observation
• Magnifying lens
• One wooden plug covered with mycelium in a Petri dish
• One wooden plug with no mycelium in a Petri dish
• Coffee grounds
• Spray bottle filled with water
• Two to three strips of tape
• Colored pencils
• Two index cards or self-sticking notes
• Spoon
• Paper lunch bag (optional)
• Vinyl gloves (optional)

Procedure:
1. Use a magnifying lens to look carefully at the two wooden plugs on the paper plate. Use 

colored pencils to draw and describe them both on the next page.

2. Wait for everyone in your group to finish drawing. While you wait, write your predictions 
about what will happen to the wooden plug with mycelium and the wooden plug with no 
mycelium when they are left in coffee grounds for a while.

3. Spoon coffee grounds into the Petri dishes. Spread it evenly in each dish. Use enough to just 
cover the plugs.

4. Mist each Petri dish with a light spray of water.

5. Put the lids on the Petri dishes. Tape the lids on the 
dishes with 2–4 short strips of tape.

6. Label index cards or self-sticking notes with your 
group’s name. Put them with the Petri dishes in a place where they can sit for a week  
or two. Put your Petri dishes in a paper bag first if your teacher instructs you to.

How Fungi Feed (Lesson 7)
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How Fungi Feed

Observations:
Draw and describe the wooden plug covered with mycelium.

Draw and describe the wooden plug with no mycelium.

Predictions:

1. What do you think will happen to coffee grounds when a mycelium-covered plug is left  
in them?

2. What do you think will happen to coffee grounds when a bare (no mycelium) wooden plug is 
left in them?

How Fungi Feed (Lesson 7)
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How Fungi Feed

Results:
1. Draw and describe the coffee grounds 

after the mycelium-covered plug has 
been left in them for a week or more.

 Coffee Grounds with Mycelium-covered Plug

2. Draw and describe the coffee grounds 
after the bare (no mycelium) wooden 
plug has been left in them for a week  
or more.

 
 
 
 
 Coffee Grounds with Bare Wooden Plug

How Fungi Feed (Lesson 7)
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How Fungi Feed

Conclusion:
Explain your results. What happened to the coffee grounds with mycelium in them compared to 
the coffee grounds without mycelium?

How Fungi Feed (Lesson 7)
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Investigating Bread Mold Growth

Investigative Question: What do you think affects the growth of bread mold?

1. List any variables you can think of that might affect bread mold growth.

2. Fill in the table with the variables and conditions you identify as a class that you could test 
on bread to grow mold.

Variables  Conditions 

Investigating Bread Mold Growth (Lesson 8)



Date:  

33

Investigating Bread Mold Growth

3. Fill in the table below with the conditions of the variables that you will be using as the 
constant sample for the class.

Constant Table

Variables Constant Conditions of Variables

4. What is the one variable your team will test?  

5. How will you change the condition of the variable?  
6. Fill in the next table with the same variables as the constant table above.
7. Circle the variable and its condition that you changed to show what you’ll be testing.
8. Fill in the table showing the variables and conditions of your test. 

Fair Test Table

Variables Test group #  Conditions of Variables

Investigating Bread Mold Growth (Lesson 8)
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Setting Up the Bread Mold Growth Fair Test

Materials:
• Slice of bread
• Area Measurement Grid
• Plastic knife
• Petri dish with lid
• Tape
• Permanent marker
• Resealable plastic bag
• Spray bottle with water (optional)
• Paper lunch bag (optional)

Procedure:
1. Use your Area Measurement Grid and cut a 6 x 6 cm square of bread.

2. Prepare your bread square for your test. Refer to the table on the previous page for the 
variables and conditions.

3. Put the bread square in a Petri dish. Tape the lid on  
the dish.

4. With a permanent marker, write your group members’ 
names and the condition of the variable that you 
changed on the plastic bag.

5. Put the sealed Petri dish with the bread square inside it, into the plastic bag and securely 
seal it.

6. If you are using a paper lunch bag to control light, put your group members’ names on the 
bag. Put the plastic bag with the Petri dish and the bread square inside it, into the paper bag.

7. Put your test in the place where you will be storing the experiments.

8. Put your Area Measurement Grid in a place where you can use it again for data collection.

9. In a few days, you will use your Area Measurement Grid to count the squares of mold that 
grow on your bread and record the amount on the next page.

Setting Up the Bread Mold Growth Fair Test (Lesson 8)
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Collecting Bread Mold Growth Data

Constant Sample—Data Collection Table

Date Days Since Experiment Started Area of Bread Mold Growth  
(number of squares)

Day 1 0

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Collecting Bread Mold Growth Data (Lesson 8)
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Collecting Bread Mold Growth Data

My Test Sample—Data Collection Table

Variable that I’m testing:

Date Days Since Experiment Started Area of Bread Mold Growth  
(number of squares)

Day 1 0

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Day  

Collecting Bread Mold Growth Data (Lesson 8)
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Collecting Bread Mold Growth Data

Drawings of My Test Sample

You can make as many drawings as you wish. If you fill this page, make extra drawings in the 
back of the science notebook. Make sure to draw examples from the first day and the last day 
you check for differences.

Directions:
1. Draw a circle using your Petri dish.

2. In the circle, draw the bread square with any mold you can see. Include the size of the mold, 
any layering, colors, textures, and other details you observe on your sample.

3. Label the details on your drawings and jot down the date for each one.

Collecting Bread Mold Growth Data (Lesson 8)
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Comparing Bread Mold Growth

Bar Graph with My Data

Comparing Bread Mold Growth (Lesson 11)
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Mold Growth Over Time

Line Graph with My Data

Mold Growth Over Time (Lesson 11)
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Drawing Conclusions About Mold Growth

What can you conclude from the graphing results?

Conclusion: What do you think affects the growth of bread mold?

Drawing Conclusions About Mold Growth (Lesson 11)
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Mushroom Observations

Materials:
• Paper plate holding a mushroom
• Magnifying lens

Procedure and Observations:
Examine your mushroom. Refer to page 31 of your student reference book to help you identify 
the different parts of the mushroom.

1. Draw a diagram of your mushroom and label its parts.

Mushroom Observations (Lesson 9)
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Mushroom Observations

Procedure and Observations:
2. Use a magnifying lens to observe the parts of your mushroom. Describe their shape, color, 

and texture (such as smooth, sticky, fibrous, or scaly).

 

 Stalk

 Cap

 Gills

  (When looking at the gills, be as gentle as possible. You will use them to make spore prints 
later in this lesson.)

Mushroom Observations (Lesson 9)
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Mushroom Observations

My Questions about Fungi

Use the space below to list anything you found interesting during your observations or any  
questions you have about fungi or mushrooms.

Mushroom Observations (Lesson 9)
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How Nutrients Get Recycled

Goal: Show how nutrients are recycled between organisms.

Directions:
1. Choose at least one example each of a plant, herbivore, carnivore, scavenger, and 

decomposer. Write their names or draw pictures of the organisms.

2. Draw arrows to show how nutrients recycle between them.

 PRODUCERS CONSUMERS

 plants herbivores carnivores

NATURE’S RECYCLERS

 decomposers scavengers

How Nutrients Get Recycled (Lesson 13)
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Nature’s Recyclers 
Journal

Nature’s Recyclers Journal
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Glossary

area The amount of surface inside a shape.

bacteria  Microscopic, single-celled living things, some of which work as decomposers as they 
feed on dead organisms. (The singular form is bacterium.)

bristles  Tiny hair-like structures earthworms use to grip the soil and anchor themselves. 
Almost all earthworm segments have bristles.

cap  The top part of a mushroom that protects the gills and spores. It is the button-
like structure that first appears when the fruiting body of a mushroom grows.

carnivore A consumer that eats only animals.

carrion Decaying animal flesh (meat).

castings Remains of digested food left by earthworms.

cell  The smallest structure of an organism that can grow, reproduce, and die. Some 
living things are single cells, while others are made up of billions of cells working 
together.

conclusion The answer to an investigative question based on the results of an experiment.

condition  A state of being. For example, hot, cold, or room-temperature are conditions of 
the temperature variable.

consumer An organism that feeds on other organisms. All animals are consumers.

contaminate To make dirty or unclean.

constant The same; unchanging.

cycle A repeating pattern.

data  A record of the results of an experiment. Information gathered by counting, 
measuring, asking questions, or observing.

decay  The slow, steady breaking down of dead plants or animals into simpler parts. 
Also known as rot.
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decompose To rot, decay, or break down into smaller pieces.

decomposers  Organisms that break down dead plant or animal material to get their 
nutrients, and leave behind some nutrients in the soil or water. Decomposers 
include fungi and bacteria.

decom- A process in which the remains of living things rot, decay or break down. Other 
position  living organisms and environmental factors such as moisture and temperature 

affect this process.

describe To use words to tell about something, such as an observation.

digestive  A long tube inside an earthworm, where food is broken down into nutrients it 
system can use.

dung The feces or manure of animals.

ecosystem A community of organisms and the nonliving environment around them.

excrete To remove waste products from the body.

fair test  An experiment that compares something by changing one variable while keeping 
all other variables the same.

food chain  A chain of organisms in which each organism is food for the next organism in 
the chain.

food web All the food chains in a community of living organisms.

fruiting body  The part of a fungus that makes and releases the spores. For example, a 
mushroom.

fungi  A kingdom of living things that are different from both plants and animal. 
Fungi break down the remains of the organic material they live in or on to get 
nutrients. Mushrooms and molds are fungi. (The singular form is fungus.)

gill The part of a mushroom underneath the cap that forms and holds the spores.

habitat The place where an organism can get the things it needs to survive.

herbivore A consumer that eats only plants.
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horizontal  The line on the bottom of a line graph that runs from the left to the right. This 
axis is also known as the x-axis.

humus  The dark brown or black nutrient-rich material formed from decomposed plant 
and animal matter. Humus contains many nutrients.

hypothesis  An explanation for what you think will happen in an experiment based on what 
you know about the subject being investigated. An educated guess that can be 
proven by an experiment.

insect  A small animal with three pairs of legs, a body divided into three parts, and in 
most cases, two pairs of wings. Beetles are insects.

interval The difference between two numbers on a scale.

invertebrate  An animal without a backbone. Invertebrates include insects, worms, spiders, 
snails, crabs, and clams.

larvae Newly hatched insects with a different body structure from the adult.

line graph  A graph in which data points are connected by a line. A line graph is used to 
display information that shows trends. It sometimes shows how something has 
changed over time.

materials Supplies needed to carry out an experiment.

mean An average number in a set of data.

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

mold A fuzzy looking fungus that commonly grows on old, moist food in warm areas

mushroom The fruiting body produced by some fungi.

mycelium  The main body of a fungus. It looks like tangled white threads, and is usually out 
of sight inside the organic material it feeds on. It is used to absorb nutrients. (The 
plural form is mycelia.)

natural  Organisms that are no longer living; or parts of organisms that are discarded,
waste excreted, or no longer needed. Also called organic remains.
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nature’s  Scavengers and decomposers.
recyclers

nutrients  Substances such as vitamins and minerals that organisms need for growth 
and life.

observe  To use your senses to pay close attention to something and notice many details 
about it.

omnivore A consumer that eats both plants and animals.

organic  A way of describing a material that comes from a living thing. For example, a leaf 
from a tree or a bone from an animal.

organic  Organisms that are no longer living; or parts of organisms that are discarded, 
remains excreted or no longer needed. Also called natural waste.

organism Any living thing.

perlite A white, glassy volcanic rock.

procedure  A step-by-step description of how to test an investigative question. The “recipe” 
for conducting and experiment.

producer An organism that makes its own food. All green plants are producers.

putrefaction  The partial decomposition of organic remains, producing a bad smell and 
bloating from gas.

rot To go through decomposition; to decay.

recycle To use again by producing something new.

saddle  A reproductive structure found in adult worms that looks like a thick, 
swollen band.

scale A series of numbers placed at fixed intervals on the axis of a graph.

scavengers Animals that eat dead organisms they did not kill.

segments The numerous, ring-shaped parts that make up an earthworm’s body.

sporangia The small, round capsules on some molds that contain spores.
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spore The microscopic reproductive part of a fungus.

stalk The stem-like part of a mushroom. Sometimes called the “stipe” or “leg.”

stewardship The act of caring for and maintaining something.

trend  A pattern on a graph where the data increases, decreases or stays the same 
over time.

variable Any factor in an experiment that can be changed, such as time or temperature.

vertical axis  The line on the left side of a line graph that runs up and down. This is also known 
as the y-axis.

waste Anything that is discarded because it is used up, worn out or no longer needed.
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