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Summary: 
This presentation explains the cycling of matter and energy within living systems and shows how the decomposition in a compost bin is an example of the cycling in a living system.

Keywords: 

· Matter
· Cycling
· Compost
· Decomposition
· Energy

· Biomass

· Decay


Subject/Objectives: 

Middle School Science TEKS:  
· 7.5 (A) recognize that radiant energy from the Sun is transformed into chemical energy through the process of photosynthesis;

· 7.5 (B) demonstrate and explain the cycling of matter within living systems such as in the decay of biomass in a compost bin;
· 7.5 (C) diagram the flow of energy through living systems, including food chains, food webs, and energy pyramids

Materials:
 Common trash items (see table below)
· PowerPoint: Cycling of Matter and Energy
· Compost Food Web Activity Sheets:
· Compost Primary Consumers

· Compost Secondary Consumers

· Compost Tertiary Consumers

· Compost Food Web Sheet 

From: http://www.calrecycle.ca.gov/organics/homecompost/Critters/Default.htm
· Compost Food Web PowerPoint Slide

· Compost Activity Sheet 

From: http://www.swa.org/pdf/activity_sheets/compost_activity_sheet.pdf
Lesson Plan: 5E Model

Engage: 
Bring some examples of the items below. Have the students guess how long it takes for each one to decompose. Discuss with your students why there are differences in the items. Mention topics such as organic materials, man-made materials, and plastics.
DECOMPOSITION TIME

	Object
	Decomposition Time

	Paper


	2-4 Weeks



	Banana Peel


	3-5 Weeks



	Wool Cap


	1 Year 



	Cigarette Butt


	2-5 Years



	Disposable Diaper


	10-20 Years



	Hard Plastic 
	20-30 Years



	Rubber Boot Sole


	50-80 Years



	Tin Can


	80-100 Years



	Aluminum Can


	200-400 Years



	Plastic 6-pack Holder


	450 Years



	Glass Bottle

	unknown? forever?



	Styrofoam cup


	unknown? forever?




Source: Tennessee Solid Waste Education    http://www-tnswep.ra.utk.edu/
Explore: Composting Activity Sheet
This activity sheet has a short compost reference sheet. Students can read over the reference sheet and complete the activity sheet. These are quick, fun, puzzle-type activities.
From: http://www.swa.org/pdf/activity_sheets/compost_activity_sheet.pdf
Explain: Cycling of Matter PowerPoint presentation. 
This PowerPoint has many videos on the various topics presented as well as a classification activity in which the students will need paper and pencil. This presentation combines the cycling of matter and the cycling of energy and ties those concepts into composting. It includes food webs and photosynthesis. 
Elaborate: Compost Food Web Activity 
Students will diagram the flow of energy through the food web of a compost pile. Note: students will need some basic instruction on creating a food web before this activity can be completed.
Instructions:

1. Copy and hand out the information sheets:


Compost Primary Consumers

Compost Secondary Consumers

Compost Tertiary Consumers

2. Tell students that they are going to be creating a food web using some of the organisms from the information sheets. 

3. There is a sample of a compost food web included in this lesson. It is included as a PowerPoint slide and a handout. It could be shown to students as an example of what the students will be creating. 
4. Point out to the students the logical starting point is the organic material, which could be any material that would be available for compost. Then show how the primary, secondary, and tertiary consumers fit in the web. 

5. Instruct the students to use at least three organisms from each level.

6. At the teacher’s discretion, students could draw the food web, cut the pictures from the information sheets, create a PowerPoint slide, Prezi, or use words to create the food web. Put emphasis on the arrows in the food web, which signify the energy transfer from one level to the next.
7. The information sheets are detailed and describe what each of the consumers use for energy, so the students must read the descriptions in order to make a food web that is credible.
Information Sheets From: http://www.calrecycle.ca.gov/organics/homecompost/Critters/Default.htm 

Evaluate: 
The Compost Food Web Activity can be graded. The Compost Activity Sheet may also be graded for completion.
Extension:

The following website has some very appropriate lab exercises for this lesson topic which include creating a compost column and measuring the temperature. Any of these could be used as ongoing projects to complement this lesson:

http://www-tnswep.ra.utk.edu/activities/activities.html
The PEER Program also has an online Life Science Curriculum with the following activity: http://peer.tamu.edu/curriculum_modules/Ecosystems/module_3/activity3.htm
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