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Lesson: The Compost Detective - Uncovering
the Secrets of Soil
Materials Needed

For the Mini-Composter:
A clear 2-liter plastic soda bottle (with cap)
Scissors or a craft knife (adult supervision required)
A hammer and a small nail, or a pushpin
Duct tape or other strong tape
A small amount of soil (about 1/4 cup)
A spray bottle with water
For the Compost Ingredients:
"Greens" (Nitrogen-rich): Kitchen scraps like fruit/vegetable peels, coffee grounds, grass
clippings, weeds. (Avoid meat, dairy, oily foods).
"Browns" (Carbon-rich): Shredded newspaper or cardboard, dry leaves, small twigs, sawdust.
For Observation:
A notebook or printable log sheet (The "Compost Detective's Log")
A pen or pencil
Optional: A magnifying glass and a thermometer

Learning Objectives (What You'll Be Able to Do)
Explain why composting is beneficial for the environment and for gardens.
Correctly identify and sort materials into "Greens" (nitrogen sources) and "Browns" (carbon
sources).
Design, build, and maintain a small-scale model composter (a soda bottle bioreactor).
Observe, record, and analyze the process of decomposition over several weeks.
Creatively communicate your scientific findings through a visual aid or presentation.

Lesson Activities

Part 1: The Mystery of the Rotting Log (15 minutes) - Introduction

Begin with a discussion. Ask the student: "If you throw an apple core into the woods, what happens to it
after a few weeks? A few months? What about a plastic bottle? Why are they different?"

Guide the conversation to the idea of decomposition. Explain that nature has its own recycling
program, where tiny living things called microorganisms (bacteria, fungi) break down organic matter
and turn it back into soil. Composting is our way of speeding up and controlling that process. We're
going to become "Compost Detectives" to investigate how it works up close.

Part 2: The Secret Recipe (20 minutes) - Core Concepts

Explain that a good compost pile is like a recipe that needs the right ingredients to work. The main
ingredients are "Greens" and "Browns."
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Greens (The "Go" Food): These are wet, fresh materials rich in nitrogen. Nitrogen gives the
microorganisms the protein and energy they need to multiply and work fast.
Browns (The "Slow" Food): These are dry, woody materials rich in carbon. Carbon is the basic
building block for the final compost and it provides structure, preventing the pile from becoming a
slimy, stinky mess.

Activity: Green vs. Brown Sort. On a table, lay out a collection of the compost ingredients you
gathered. Have the student sort them into two piles: a "Green" pile and a "Brown" pile. Discuss why
each item belongs in its category.

The Golden Rule: Aim for a ratio of about 2 to 3 parts "Browns" to 1 part "Greens." This keeps the
compost balancedâ€”not too wet, not too dry, and not too smelly!

Part 3: Building the Soda Bottle Bioreactor (45 minutes) - Main Activity

This mini-composter will be a window into the world of decomposition!

Safety First: An adult should carefully cut the top of the 2-liter bottle off, about a third of the way1.
down from the top. The top cone-shaped piece will be used as a funnel and lid later.
Add Air Holes: Using a hammer and nail or a pushpin, carefully poke several small holes along2.
the sides and bottom of the large bottle piece. This allows air to get in, which the microorganisms
need to breathe.
Start Layering: Begin creating your compost layers inside the bottle. A good sequence is:3.

A small layer of twigs or coarse "Browns" at the bottom for drainage.
A layer of "Browns" (e.g., shredded paper).
A layer of "Greens" (e.g., vegetable scraps).
A light sprinkle of soil. This "inoculates" the pile with helpful microorganisms.
Lightly mist the layers with the spray bottle as you go. It should be damp like a wrung-out
sponge, not soaking wet.
Repeat the Brown-Green-Soil layers until the bottle is about 3/4 full. End with a "Brown"
layer on top to reduce odors and flies.

Create the Lid: Take the top cone piece you cut off, turn it upside down, and place it into the top4.
of the bottle. It acts as a funnel for adding water and a lid to keep moisture in. Do not seal it
tightly.
Finish the Seal: Use duct tape to secure the raw cut edge of the bottle for safety.5.
Find a Home: Place your mini-composter in a warm spot, but not in direct, intense sunlight which6.
can dry it out too quickly. Place it on a saucer or tray to catch any drips.

Part 4: The Compost Detective's Log (Ongoing for 4-6 weeks)

Now the real investigation begins! Twice a week, the student will observe their composter and record
their findings in a notebook. This is their official "Detective's Log."

For each entry, record:

Date: The date of the observation.
What I See: Note any changes in color, texture, and volume. Can you still identify the original
materials? Do you see any fuzzy mold (that's fungi doing its job!)?
What I Smell: Does it smell earthy and sweet (good!) or sour and stinky (a sign it might be too
wet or needs more "Browns")?
Moisture Level: Does it look dry? If so, add a small spray of water.
Action Taken: "Today I added water," or "Today I gently shook the bottle to mix and aerate the
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contents." (Every week or so, put the original cap on tightly and gently shake the bottle to mix
everything up, then remove the cap and replace the funnel lid).
(Optional) Temperature: If you have a thermometer, carefully poke it into the center of the
compost and record the temperature. A working compost pile will be warmer than the surrounding
air!

Part 5: The Grand Reveal (After 4-6+ weeks) - Assessment & Extension

After several weeks, the contents of the bottle should have transformed into a dark, crumbly, soil-like
substance. Itâ€™s compost!

Final Task: Share Your Findings! The student will now present what they learned. They can choose
one of the following creative options:

Create a "Lifecycle of Compost" Infographic: Draw a poster or use a free online tool like
Canva to design a visual that explains what compost is, what goes in it, the stages of
decomposition you observed, and why it's important.
Give a "Compost Detective" Presentation: Prepare a short (5-10 minute) talk using your
Detective's Log and your composter as props. Explain the process from start to finish, highlighting
your most interesting discoveries.

Discuss the final product. What can this compost be used for? (Enriching soil for houseplants, starting
seeds for a garden, etc.)

Assessment: How We'll Know You've Mastered It
Discussion & Sorting: Ability to correctly explain the roles of "Greens" and "Browns" and sort
materials accurately.
The Mini-Composter: The completed composter serves as a tangible product of following
instructions and applying concepts.
The Detective's Log: The log will be evaluated for completeness, detail, and thoughtful
observation over time. It shows engagement with the scientific process.
The Final Creative Project: The infographic or presentation will be assessed on clarity,
accuracy, and creativity in communicating the scientific principles and results of the experiment.

Differentiation (Ways to Adapt the Lesson)

Challenge Yourself (Extension)

A/B Testing: Make two mini-composters! In one, use the ideal recipe. In the other, change one
variable (e.g., use only "Greens," don't add air holes, or don't add water). Compare the results in
your log.
Worm Power: Research vermicomposting (composting with worms). If possible, create a small
worm bin and compare its process and results to your microbial composter.
Go Big: Use the principles learned to help design and start a larger, outdoor compost bin for the
family.
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Simplify It (Support)

"Compost in a Bag": Instead of a bottle, simply use a large, sealable plastic bag. Layer the
materials inside, add a little water, seal it, and poke a few air holes. This requires no cutting.
Pre-Sorted Materials: Provide the "Green" and "Brown" materials in pre-sorted, pre-shredded
piles so the student can focus on the layering and observation.
Guided Log Entries: Use a printable log sheet with prompts like "Today my compost looks like
_____" and "Today my compost smells _____."


