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[bookmark: _Toc355353632]Vermicomposting

Grade Level: Kindergarten, 4th-5th 


Next Generation Science Standards (NGSS)
[bookmark: _Toc355353633]5LS2.A: Interdependent Relationships in Ecosystems
· The food of almost any kind of animal can be traced back to plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and therefore operate as “decomposers.” Decomposition eventually restores (recycles) some materials back to the soil. Organisms can survive only in environments in which their particular needs are met. A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable web of life. Newly introduced species can damage the balance of an ecosystem. 
5LS2.B: Cycles of Matter and Energy Transfer in Ecosystems
· Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die. Organisms obtain gases, and water, from the environment, and release waste matter (gas, liquid, or solid) back into the environment. 
5ESS3.C: Human Impacts on Earth Systems
· Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments. 
4-LS1-1.A: 
Plants and animals have both internal and external structures that serve various functions in growth, survival, behavior, and reproduction.

K-ESS3-1.  Use a model to represent the relationship between the needs of different plants and animals (including humans) and the places they live.  

K-ESS3-3. Communicate solutions that will reduce the impact of humans on the land, water, air, and/or other living things in the local environment.  

Background Knowledge
[bookmark: _Toc355353634]Teacher:
This lesson meets NGSS for kindergarten, 4th, and 5th grade, however, kindergartners do not need to do any writing portion of this lesson.  
Recall from the previous lesson that compost is the result of the process of decomposition of organic material.  Compost is generally used for fertilizer or soil conditioning.  Vermicomposting uses worms to break down the materials into compost.  The worm castings (manure) are a vital part of the soil’s nutrition. Review the vocabulary list (pg 3) in order to become familiar with the different parts of the worm and their functions.  Review page 4. 
[bookmark: _GoBack]












Key Vocabulary
vermicompost: Compost created by worms. Compost is the result of the process of decomposition of organic material. It is generally used for fertilizer or soil conditioning. The worm castings (manure) are a vital part of the soil’s nutrition.

red wiggler: The type of worm that is used in composting.  It is smaller than the average earthworm and has a reddish color to it. 

anterior:  The front end, or head of a worm.

posterior:  The back end, or tail of a worm.

clitellum:  The swollen section of a worm. It plays an important part in reproduction.

segments:  The many rings worms have that contract and expand during movement.



Items that can go into a vermicompost bin
· Grass clippings and leaves
· Newspapers
· Kitchen waste
· *Fruits and vegetables
· Woody material

· *Avoid onions, onion skins, potatoes, potato peels, citrus fruit, and citrus rinds.
· The worms will generally avoid onions and potatoes and citrus attracts fruit flies or other unwanted bugs.    


Items that can NOT go into a vermicompost bin
· Meats
· Dairy products
· Vegetables cooked with animal fats
· Animal fat
· Human and pet fecal matter
  


[bookmark: _Toc355353635]Student:
Prior Knowledge or Life Experience: Students may or may not be familiar with vermicomposting.  The previous lesson focused on regular composting, so students should be familiar with the basic of regular composting. 
[bookmark: _Toc355353636]Materials List 
Each student will need 1 set of handout
Although it is not required, in order to complete this entire lesson, it is necessary to have worms for the students to study.  If you chose not use worms, complete only the sections that do not require worms.  Also, students can study worms by looking at pictures or on the internet.  If you are located in Washoe, Carson, Douglas, or Clark County and are interested in having composting worms brought into your classroom, please contact us.
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For the worm activity, each student will also need:
A paper towel
A magnifying glass
Clorox wipes
Safety Procedures
Because students will be working with worms, it is important that students understand that worms are animals and that they should not be harmed.  Also proper hand washing practices should be used both before and after the activity.
[bookmark: _Toc355353637]Engagement
Review what students learned last lesson about composting.  Explain to students how vermicomposting is a type of composting that uses worms to break down the material.  Vermicomposting is generally a quicker process than the traditional composting that was demonstrated in the previous lesson.  All animals need 3 things to survive: air, water, food.  Worms like humans, cannot not survive without enough air, water and food.  Food, air and water are also the perfect conditions for insects and bacteria to grow.  Insects and bacteria help the worms to decompose the food waste.    
[bookmark: _Toc355353638]Exploration (This section requires worms)
Show students the different parts of worm and allow them to fill in their handout.  After students are familiar with where the various parts are located, discuss the vocabulary and allow students time to write down the definitions on their handouts.
[image: ]
Read and explain all of the questions the students are to answer on their handout.
Pass out damp papers towels and magnifying glasses.  Provide each student with at least one worm and some vermicompost.  Remind students that worms are animals and are not be harmed.   Allow students time to complete their handouts.  Scaffold for support.  When students are finished, collect the materials.  Worms and paper towels should be deposited back into the worm bin.
[bookmark: _Toc355353639]Explanation
As a debriefing, check for understanding by asking students:
What is the difference between composting and vermicomposting?
What 3 things do worms need to survive?
Review key vocabulary terms.  
[bookmark: _Toc355353640]Elaboration
Discuss the scientific method.  Scientists ask questions; make hypotheses, experiment, and record results.  Allow students to brainstorm their own scientific experiment with the worms.  Students should write their question and hypothesis on their handout.    
Examples:
How long it will take a worm that has been separated from the compost to return to the compost and bury itself?
How long will it take for all worms, after being separated from the compost, and being placed on top to be completely buried?  
[bookmark: _Toc355353641]Evaluation
Using the handouts, students should perform their scientific experiment and record their observations.  
[bookmark: _Toc355353644]Clean-up  
Students are responsible for cleaning up their desks.  Each student should clean their desk with a Clorox wipe after handling worms.  Handouts should be collected, graded, and returned for students for recycling.
[bookmark: _Toc355353645]Closure 
Students will understand vermicomposting and the various methods to divert food waste from landfills.  For information on how to create a classroom vermicomposting bin visit our website at http://www.nevadarecycles.nv.gov  
[bookmark: _Toc355353646]Adaptations for ESL, Special Ed, or G.T.
[bookmark: _Toc355353647]For ESL, Special Ed. Or G.T. students, the teacher may consider having the worksheets filled out for these students.  This would be done before class by the teacher or by having an advanced student help.
Management Strategy
Lecture
This strategy is effective for all levels of learners.  During the lecture, an alternative may be to use an overhead projector (use student worksheet as a transparency) 	

Worksheets
Worksheets are provided to guide the students through the lesson.  The lead teacher may prefer the students to take their own notes.

Lab / Individual Discovery
The group work is effective for all levels of learners

Whole Group Discussion
In this lesson, this strategy is to be used during closing exercises.
Tip:  The student worksheet can be made as a transparency for group discussion.




































Name______________________________

Identify the following parts on the diagram below: anterior, posterior, clitellum, segments, and mouth.

[image: ]
Define the following vocabulary terms.

Vermicomposting: ____________________________________________________________
______________________________________________________________________________
Red Wigglers: ________________________________________________________________
______________________________________________________________________________
Anterior: _____________________________________________________________________
______________________________________________________________________________
Posterior: ____________________________________________________________________
______________________________________________________________________________
Clitellum: ____________________________________________________________________
______________________________________________________________________________
Segments: ___________________________________________________________________
______________________________________________________________________________
Name______________________________

The anterior (head end) of the Red Wiggler is narrower than the posterior (tail end).

1. What color is the anterior? _________________________________________________

2. What color is the posterior? ________________________________________________

The clitellum is the swollen section of the worm that is responsible for reproduction. 
If your worm does not have a visible clitellum, see if your neighbor’s worm has one. 

3. Which end is the clitellum closer to? _________________________________________


Red Wigglers are made up of many rings called segments. 

Compare your worm to your neighbor’s.

4. Which worm has more segments? ____________________________________________


Lightly touch the worm’s anterior.

5. What does it do? ____________________________________________________________________________________________________________________________________________________________
Lightly touch the worm’s posterior.

6. What does it do? ____________________________________________________________________________________________________________________________________________________________

7. How does the worm feel to you when you touch it?
______________________________________________________________________________

8. When the worm moves forward, does it move head first or tail first?


Name______________________________
Place some bedding material near the worm. Watch the worm for 1- 2 minutes.

 Describe the worm's activity. 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



















Name____________________________________

The Scientific Method

Ask a question.
____________________________________________________________________________________________________________________________________________________________
State your hypothesis.
____________________________________________________________________________________________________________________________________________________________
Test your hypothesis.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Record your results.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Answer Key



The anterior (head end) of the Red Wiggler is narrower than the posterior (tail end)


1. What color is the anterior?	Dark reddish purple
2. What color is the posterior?	Pinkish with yellow

3. The clitellum is the swollen section of the worm that is responsible for reproduction. 
If your worm does not have a visible clitellum, see if your shoulder partner’s has one. Which end is the clitellum closest to?	
The clitellum is closest to the head.

4. Red Wigglers are made up of many rings called segments. 
Compare your worm to your neighbor’s.
Which worm has more segments?  
Answers will vary but in general, the longer worm. As a worm matures, it gets longer and develops more segments.


5. Lightly touch the worm’s anterior.  What does it do? It contracts abruptly.


6. Lightly touch the worm’s posterior. What does it do? It contracts.

7. How does the worm feel to you when you touch it? Answers vary

8. When the worm moves forward, does it move head first or tail first? Head first

Put some bedding material near the worm. Watch the worm for 
1- 2 minutes.  Describe the worm's activity. Answers vary
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