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Concepts 
Decomposition 
Role of decomposers 
Types of decomposers 
Sustainability 
 
HCPS III Benchmarks  
SC.4.5.2 
S.C.4.1.2  
 
Duration 
Part 1: 35 Min. 
Part 2: 55 Min. 
 
Source Material 
PRISM 
Recycle Hawaii website 
Island Sustainable 
Products 
 
Vocabulary 
Biodegradable 
Decompose 
Disposable 
Reduce 
Recycle  
Reuse 
Sustainable 
 

A Symphony of Decomposers 
 

Summary 
Students will observe various decomposers found in soil and design a 
class decomposition experiment. Students will also observe the 
decomposition rates of products made of different materials to 
determine which products are more ecologically friendly. 
 
Objectives 

• Students will be able to explain decomposition and the role of 
decomposers in the environment. 

• Students will be able to identify decomposers in the 
environment. 

• Students will be able to explain how our everyday choices 
affect the environment. 

• Students will be able to explain the importance of reducing, 
reusing, and recycling products. 

 
Materials 
Part 1: 
Containers (to hold 1 cup of soil) (1 per student pair) 
Markers/Crayons/Color pencils (1 set of any coloring tools per student) 
Magnifying glasses (1 per student pair) 
1 Large serving spoon or scoop such as plastic cup (will be used to 
scoop dirt) 
Down to the Ground with Decomposers Diagram, Pg. 9 (1 per student) 
I spy with my magnified eye… Worksheet, Pg. 10 (1 per student) 
The Breakdown Decomposition cycle, Pg. 11 (1 per student) 
A Symphony of Decomposers Word Puzzle, Pg. 12 (1 per student) 
 
Part 2:  
1 Large or Medium-Sized Standard Fish Tank/Terrarium  
Soil from outside (not potting soil) Enough to fill container 6 inches 
1 Water spray bottle (sprays mist, check nozzle) 
1 Sustainable Products Kit (SIPK) (Free: See Prep) 
Store-Brand Cake Plates (2) and/or Eating Utensils (1 knife, spoon, and 
fork)  
Mixed Recycling handout (Buy: Obtain from Recycle Hawai‘i website) 
Item from SIPK counterpart (Ex: If you choose to use sugarcane plates 
also obtain cake plates, try to find the most sturdy plates for obvious 
comparison in experiment, see prep.) 
The Breakdown Test, Pg. 16 (1 per student) 
SPIK Request Form, Pg. 17 (1 copy) 
Shipping and Handling ($3.00) for SPIK 
 
 

Hawaii’s Forests 
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Making Connections 
Plants and animals die every day. Where do they go?  Why don’t we see mounds of plants and 
animals from long ago still lying around?  Decomposers are the answer. Decomposers are found 
everywhere. They can be earthworms, beetles, millipedes, and many others!  It isn’t often that 
we think about and appreciate these dead-material eating organisms, but think about what the 
world would look like without them. Did you thank a decomposer today?  
 
Teacher Prep for Activity 
1. Print out A Symphony of Decomposers diagram, Mixed Recycling handout, and I spy with my 
magnified eye… worksheet, A Symphony of Decomposers word puzzle, and The Breakdown test. 
Copy one of each per student. 
 
2. Order Sustainable Island Products kit.  This kit is a generous donation that includes paper and 
plastic-like products made from natural materials such as sugarcane byproduct and corn.  Such 
materials include forks, spoons, knives, paper plates, bowls, and even paper for printing and 
copying. To order this free kit, fill out the order form titled Sustainable Island Products Kit 
Order Form, Pg. 17 (Allow at least two weeks for kit arrival). Phone #: (888) 747-2968 
 
Sustainable Islands Products 
P.O Box 10006,  
Hilo Hawaii, 96721 
 
3. Once you have received the SIPK choose an item that you would like to test with students. 
There are two items in the kit that can be tested, choose one. When you choose which item you 
would like to use, you will need to compare it with a non-biodegradable item. For example, if 
you decide to use the cornstarch produce bag, obtain a plastic produce bag from the grocery store 
(these are usually made of petroleum products that are non-biodegradable), or if you decide to 
use the cake plates find a counter part cake plate that is non-biodegradable or not as 
biodegradable (this may be wax or laminated plates that are advertised as “industrial,” 
“Durable,” or “Non- Soaking.” If you want the effect to very demonstrative you can use foam or 
plastic disposable plates, as these will not biodegrade. In effect you want to find a similar item 
that is less biodegradable so students can determine the environmentally better choice, which 
will likely be from the Sustainable Islands Products Kit, as these products are made to be 
environmentally friendly. 
 
4. Collect enough soil to fill up a medium-sized standard fish tank/terrarium six inches in depth. 
Collect soil from compost pile, garden, or other outdoor soil source. Try to get as many worms 
and insects in your soil as possible. Fill container and place lid on (must allow air flow). Note: 
Keep soil moist; but not soaking wet as organisms may drown. Using a mist bottle and spray soil 
once a day so soil is moist) 
 
5. Optional: Collect free materials from local recycling centers and the Recycle Hawai‘i website. 
If you choose to do connection activities at the end of this lesson, pencils or stickers from local 
recycling centers may make great prizes for exceptional work. 
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Background 
Decomposers are one of the least thought of but very important component of an ecosystem. 
Decomposers are organisms that feed on dead and decaying plants and animals. In the process of 
extracting nutrients and energy from these materials, decomposers release some nutrients back 
into the ecosystem, which can be then taken up by plants. 
 
These decomposers may include caterpillars, termites, insects, bark beetles, grub, fungus, moss, 
roots of seedlings, insect larvae, ants, and much more. The ways each organism aids 
decomposition are diverse. Some break apart logs or other organisms, for example the roots of 
plants growing into the material or a woodpecker looking for grub in a dead long. Some digest 
the material and deposit it back into the environment in a form that can be used again.  
 
Sustainable Island Products sells products that are more environmentally responsible. These 
products include disposable plates, forks, “plastic” bags, “plastic” trays, “plastic” bowls, printing 
paper, and even hot cups. The term plastic is in quotes because these products are made of plastic 
substitutes such as potato starch and sugar cane by-product. These items are much better than the 
actual plastic items filling up our landfills. Plastic never decomposes; they just become smaller 
pieces over time and can become more harmful in our environment. Sustainable Island products 
produces items that do decompose, and is thus better for our environment. Another alternative, 
one that is even better than using decomposable products, is to use reusable products. The less 
we put into the landfill, the better! 
 
Vocabulary 
Biodegradable: Capable of being decomposed by living organisms. 
Decompose: To rot or decay. 
Disposable: Intended to be used once and then thrown away. 
Reduce: To use a smaller amount. 
Recycle: To convert waste into usable material. 
Reuse: To use again, more than once. 
Sustainable: Conserving an ecological balance by avoiding depletion of natural resources. (To 
recycle is to be more sustainable) 
 
Procedure (35 Min.) 
1. Begin Discussion: Ask, “What does the word ‘decompose’ mean?” [To decay or become 
rotten, to become smaller pieces.] Introduce the definition and write it on the board, and have 
student write it into their science journal. 
 
Decompose: To rot or decay. 
 
2. Ask, “Can anyone give me an example of something decomposing?” [Food, a mongoose on 
the road, fruit under a tree, a rotten log, a fish, etc.] Take answers. “What kind of things do you 
see decomposing?” [Things that are dead] “What decomposes dead material?” Take answers and 
write them on the board. [Maggots, insects, flies, plants, worms, etc.] 
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3. Explain, “When plants and animals die their bodies break down, we call this material ‘organic 
matter.’ For example soil made up of organic matter was once living plants and animals and was 
decomposed.” 
  
Organic: Plant and animal material that was previously living. 
 
4. Pass out Down to the Ground with Decomposers diagram. Ask students to name you some of 
the organisms they see. Ask, “How do these organisms aid decomposition? Lets read about 
them.” Have volunteer students read the short paragraphs located under each decomposer picture 
on the diagram. As each decomposer is described write its name on the board and a short 
description of each, this should look similar to the table below. Explain, “As you have seen and 
heard different organisms help decomposition in many different ways.”  
 

Decomposer Type Process 

Flies and Larvae 
Flies lay their eggs in decaying material so young will have a 
meal when they hatch. The larvae (young) of these insects will eat 
the material.  

Fungi Extract nutrients of decaying plants, speeding up the 
decomposition process. 

Birds 
Small animals such as birds will peck into decaying material 
breaking it apart. (Bird pecking for insects in a decaying log or 
vultures eating dead carcasses.) 

Bacteria Feeds on dead plant and animal material, breaking it down. 
Millipedes and 
Centipedes 

These organisms break down insect and plant matter into smaller 
pieces and soil. 

Earth Worms Eats dead organic matter, and deposits it making soil. 

Insects Insects break apart organic matter into smaller particles, and 
creating soil. 

 
5. Explain, “These are just some of the many organisms involved in decomposition. There are 
many other organisms that contribute to the process of decomposition.” 
 
6. Explain, “When these organisms break dead plant or animal material into smaller pieces it is 
called “Fragmentation.” This helps in decomposition because when pieces are smaller they are 
easier to decompose, and thus, decompose faster.” 
 
7. Explain, “Besides the decomposers we talked about, temperature and moisture are also 
important in decomposition. Some organisms, especially bacteria, live better at particular 
temperature, if it is too cold or too hot they may die or not eat as much, thus less decomposition 
happens. Furthermore, it there is moisture the material takes a much longer to decompose, if it 
decomposes at all.” 
 
8. Pass out diagram titled “The Breakdown” Allow students 3 minutes to read this. Then ask, 
“What is this diagram about?” [It is the cycle of decomposition.] 
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9. Ask, “Why do you think these decomposers are important?” Take answers. Explain, “If there 
were no decomposers, dead plants and animals would take a really long time to decay, there 
would be dead plants and animals laying around for a really long time. Also decomposition 
allows organisms to be broken into forms other organisms can use. For example when a plant has 
broken down its nutrients are returned to the soil where another plant take them up. (Here it may 
help to review the requirements of a plant; It ain’t easy being green lesson) 
 
10. Place terrarium in front of class. Explain, “In this terrarium is soil that was taken from 
outside, in the soil lives different types of decomposers that are responsible for breaking down 
dead organisms. We will take a closer look with magnifying glasses to see what kinds of 
decomposers are in the soil.” 
 
11. Pass out small clear covered dishes or paper plates to each student pair. Gently scoop soil out 
from the terrarium with a large serving spoon into each student pair’s container. Pass out 
magnifying glasses, and I spy with my magnifying eye… Worksheet. Explain worksheet, “In the 
soil you have in front of you, choose an organism in the soil. On your worksheet you will draw 
this organism in the magnifying glass picture. You may use the magnifying glasses to enlarge the 
organisms to draw them. Give students 10 min. to complete this exercise. Note: Ask students to 
try to draw different decomposers so we can see a variety of decomposers. 
 
Note: Instruct students to keep track of their decomposers as they may crawl off of the paper 
plate. Instruct students to be careful handling or moving the organisms, as they can be easily 
killed.  
 
12. Once students have completed activity, have them return the soil back to the terrarium, as 
these decomposers will be needed in the experiment. 
   
13. Have students share what kinds of decomposers they saw. Discuss as a class. (You may not 
know the names of the different kinds of decomposers, that is alright, the names are not 
important, here it is important for students to get an idea of what these decomposers look like. 
You may try to research them or have students research them.) 
 
Decomposing Activity (55 min.) 
1. Ask, “Who recycles?” Take answers. Ask, “What kind of things do you recycle?” Take 
answers and write these on a sheet of chart paper or on the board. Ask, “What does it mean to 
recycle?” Write definition on the board:  
 
Recycle: To pass through a cycle again. 
 
2. Ask, “Can you give me an example of an item that is recycled?” [Soda cans are recycled and 
used to make more soda cans.] Pass out Mixed Recycling Handout and use the table below and 
discuss other items that can be recycled. 
 
Product Recycled Used to make  
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Plastic Clothing, shoelaces, pencils, plastic lumber, and other products. 
Cannot be made back into its original plastic form. 

Glass Can be made into all kinds of glass products. 
Newspaper Newspaper 
Aluminum cans Aluminum cans and other aluminum products 
Paper Paper 
 
Note: Explain, “Plastics come in many colors, shapes, and sizes. Each plastic container has a 
triangular recycling symbol and a number within that triangle. The numbers range from one 
through seven. As the numbers increase, so does the difficulty in recycling that item. In Hawai‘i 
only numbers 1 and 2 plastics can be recycled.” You may bring plastic bottles and products to 
class and show students where these symbols can be found and to see what can and cannot be 
recycled in Hawai‘i.  
 
4. Ask, “Why do you think it is important to recycle?” Take answers. Explain, “All the trash we 
produce is filling up our landfills and we are running out of places to put trash. Plastic, glass, and 
aluminum and many other items do not decompose. Animals think that these discarded products 
are food and will eat them, feel full, but actually starve and die. Discuss. 
 
5. Ask, “If I threw out my empty soda bottles out my window, what would happen to them? 
Would they decompose?” Explain, “Someone may pick it up for me, or it might just stay there 
for 450 years, that is how long a plastic bottle takes to break down. The organisms we talked 
about earlier [refer to Down to the Ground with Decomposers Diagram.] cannot decompose 
plastics or other man-made products; they can only decompose organic material. Ask students 
what is ‘organic’?” If they cannot remember rewrite it on the board. 
 
Organic: Plant and animal material that was previously living.  
[This is different from what the food industry considers to be organic - No pesticide or chemicals 
used in the process.] 
 
6. Explain, “Plastic, foam, glass, and aluminum are not organic they are man-made products. 
These products either fill up our landfills or stay in the environment for a really long time.” Ask, 
“Because these products do not decompose what can we do to keep our trash from filling up the 
landfill besides recycling?” [Reduce the amount of items we consume so we produce less trash, 
or buy items that can be reused.]  
 
Optional example of resource utilization: Explain, “Many of the products we use are made 
from old forest trees, these trees are cut down to be made into paper products like to the paper 
your write on and the paper plates you eat off of at lunch. Unfortunately many of the trees that 
are cut down and made into these products are taken from old forests, reducing the habitat for 
many organisms. Thus, recycling is very important.”  
 
7. Write “Reduce, Reuse, Recycle” on the board in this order. Explain, “It is best to first reduce 
the amount of trash we create, then to use reusable items (ceramic plates, metal forks and spoons, 
and cloth napkins, these can be washed and used again and again), and any items that can be 
recycled can be taken in to recycling centers.  
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8. Explain, “For our experiment we will look at the decomposition rate of two similar products,  
(either the biodegradable cake plates and their components or the biodegradable eating utensils 
and their components)”. If using the cake plates as an example explains the following, if using 
the eating utensils, explain similarly using this product instead of the cake plates. Explain: “One 
of them is a store bought plate made from trees and petroleum and the other is a Sustainable 
Island Products cake plate made from sugarcane byproduct.  We will cut both plates into thin 
strips and place them into the terrarium with the decomposers you have observed. This is to see 
which product decomposes faster and to determine which is better for our environment.”  
 
9. If using cake plates conduct following demonstration: Cut each plate into thin strips. Explain 
that smaller pieces decompose faster as there is more surface area for decomposing organisms to 
breakdown. If using eating utensils leave them as is. 
 
Optional Activity: Insert this step between steps 9 and 10 if interested in doing weighing 
activity. Weigh each product to be sure you have the same amount of each product. Follow steps 
10 – 11 then continue with the following instructions. 
Complete after step 11: Wash off the soil of each product (keeping them separate) let products 
completely dry. Reweigh each product to see which has been reduced (consumed by 
decomposers) more if at all. This will give students a better idea of the changes made by 
decomposer.  
 
10. Ask a volunteer to carefully dig a hole on one side of the terrarium and bury plate strips or 
eating utensils (if using cake plates ask student to spread the strips out as much as possible on 
one side of the terrarium, the more surface area exposed to decomposers the better). Write on a 
slip of paper “Petroleum Based ” and tape it to that side of the terrarium. Have another volunteer 
do the same for the Sustainable Island Product. Write “sugarcane” if using cake plates or write 
“potato starch” if using the eating utensils, this will be taped to the opposite side of the terrarium. 
 
11. Place terrarium in warm area (room temperature, not hot). Spray water periodically so soil is 
always moist.  Check periodically (at least 6 weeks after they are buried), carefully dig up 
contents and observe to see if there are any changes. Each product from SIPK will decompose at 
a different rate, larger and more dense products may take longer to show differences, this is not a 
problem, it illustrates the amount of time things take to decompose and why we should (if 
possible) not use disposable products, but instead reusable products.  
 
12. Follow up discussion: Ask students to observe what happened to each product. Write 
“Sustainable Island Product” and “Store Product” up on the board. Ask students for descriptive 
words for each product. Ask, “What has changed from the time that we started the experiment?” 
[For Example: Sustainable: There is less of it, it is falling apart, it is weak, and it is brittle. Store 
Product: It has not changed, it looks the same.] Explain, “This illustrates decomposition, the 
break down of things.” 
 
13. Hold up products from Island Sustainable Products Kit. Explain, “Some companies make 
everyday disposable items (one use items, paper plates, other food containers, plastic forks, 
spoons, napkins, and paper) that can naturally decompose, this is because they are made from 
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natural products such as sugar cane or potatoes as compared to non-decomposable products that 
are made from chemicals and petroleum, a type of oil. In times where disposable products are 
necessary (ex: party, pot luck, take-out restaurants, or at the county fair) using products that 
decompose, is being responsible.” 
 
14. Ask, “Which product is better for the environment?” (“What can we do to use less plastic?”) 
Take answers. [It is likely that the product from the SIPK will be determined better for the 
environment.] Ask, “What can you do at home to be more sustainable?” Take answers and 
discuss.  
 
15. Proctor test titled The Breakdown.  
 
Assessments 
The Breakdown Test 
Discussion 
 
Art Connection 
Things I can do for my Hawai‘i: Have students create recycling labels to promote recycling at 
home. Print Recycling Labels, Pg. 15 on heavy weight cardstock (1 per student). Have students 
design their recycling tags using markers, crayons and/or colored pencils. Explain, “Place these 
tags on empty bins at home, one for each bin, separate out your trash and recycle these items.” 
Cut out labels on solid lines and laminate or use clear packing tape on both sides to make it more 
durable. Discuss where the nearest recycling centers are and how to take items to be recycled. 
  
Materials: 
Heavy weight card stock 8 ½ X 11” (2 sheets per student) 
Markers/Crayons/Color pencils (1 set of any coloring tools per student) 
Scissors (1 pair per student) 
Clear packing tape (wide)  
 
Art Connection 
My Invention, My Art, My great idea!; Pg. 13. Ask students to create art or an invention made 
out of previously used materials [soda cans, bottles, newspaper, bottle caps, plastic bags, 
popsicle sticks, etc.] A prize [example: Recycling stickers, products from ISPK, a book, or other 
educational tool OR a ribbon and certificate] may motivate this contest. 
 
Literature Connection 
Essay Contest : Have students write an essay about what they (not others) can do to help the 
environment. Have students title their essays “I am the future, and I will…” Instruct students to 
write creatively. A prize [example: Recycling stickers, products from ISPK, a book, or other 
educational tools OR a ribbon and certificate] may motivate this contest. 
 
Literature Connection 
Math: My Hi5, Pg. 14 
Have students complete My Hi5 Math Worksheet. 
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