Unit: Bacteria  
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Competency:  Describe bacterial reproduction and silver nanoparticles effect on bacterial growth.
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‘degrees that work’, Going Green Part I:  Agriculture & Recycling
Lesson Planning Guide – Science
 Packing a Lunch That Benefits Everyone
Unit:  Humans and the Environment 
Competency:  Plan or pack a lunch that generates a significantly smaller amount of waste and reduces the negative impact on the environment. 
PA Environment & Ecology Standards Included:  4.3.7.A; 4.5.7.C; 4.5.7.D
Grade Level: 6th - 7th  
Approximate Time: Three 45-minute periods

Big Idea: By reducing waste and recycling materials, individuals and communities can extend resources and promote environmental quality.
Essential Question: How can changing patterns in purchasing and consumption reduce the amount of solid waste an individual generates?
Performance Standards

	Performance Standard
	Suggested Evaluation Method

	1. Utilizing the Internet to conduct research, students will identify an estimated amount of trash generated by individuals daily, collect data and analyze the length of time it takes commonly disposed of materials to decompose, with 80% accuracy as determined by the teacher.
	Written evaluation: teacher observation during class discussion of completed worksheet

	2. After examining a variety of products, students will describe the different purposes for packaging and examine the pros and cons of different types, with respect to the consumer and the environment, with 80% accuracy as determined by the teacher.
	Written evaluation: teacher observation during class discussion of completed tables and charts

	3. After examining and evaluating a variety of product packages, students will compose a letter to the manufacturer of a chosen product convincing them to alter the product packaging, with 90% accuracy on the rubric.
	Product evaluation: written product rubric

	4. Given food items typically included in a school or packed lunch, students will analyze the waste created by the current lunch and subsequently plan and/or pack a lunch that generates a significantly smaller amount of waste and reduces the negative impact on the environment, with 90% accuracy as determined by the teacher.
	Product evaluation: teacher review of supporting completed worksheet


Suggested Projects

None
Multiple Intelligence Types

Verbal/Linguistic
Visual/Spatial

Bodily/Kinesthetic

Interpersonal

Naturalists

Existentialists

Resources
1.
Worksheet (Graphic Organizer) - Key Terms “Green”

See attached
2.
Video - ‘degrees that work’:  Going Green, Part I: Agriculture & Recycling

http://www.pct.edu/degreesthatwork/green.htm
3.
Video - How Stuff Works:  Green

http://science.howstuffworks.com/environmental/green-science/landfill.htm
4.
Worksheet - Solid Waste and Landfills

See attached
5.
Video - Landfills and Garbology

http://dnrmedia.wi.gov/main/viewer/?peid=2a22db48-c5b1-4d0b-aaba-dc06da41da5e
6.
Worksheet (Graphic Organizer) – Package Functions

See attached

7.
Worksheet (Graphic Organizer) – Package Evaluation


See attached

8.
Worksheet - In my Home…

See attached

9.
Rubric - Persuasive Letter


See attached

10.
Reference Sheet – Lunches: Traditional VS. Waste – Less

See attached
11.
Worksheet - Planning a Waste – Less Lunch


See attached

12.
Worksheet - I Analyzed ___________’s Lunch


See attached

Equipment/Materials/Software
1. Computer with internet access 
Any supplier
2. Projection system
Any supplier

3. Student computers with internet access

Any supplier
4.
Packaged products (food or other commonly used products)

Any supplier (teacher’s choice)

5.
Sample products from student homes


Any supplier (student’s choice)

6.
Business envelopes


Any supplier

7.
Packed lunches


Any supplier (teacher’s choice)

8.
Sample products (both well and poorly packaged)


Any supplier

9.
Collection of reusable lunch items (containers, lunchboxes, utensils, napkins, etc.)


Any supplier

10.
Actual student lunches


If available

11.
Student lunches


As per teacher assignment (required)

Suggested Learning Sequence

	Strategy
	Outline
	Resources / Equipment

	Performance Standard 1
	Utilizing the Internet to conduct research, students will identify an estimated amount of trash generated by individuals daily, collect data and analyze the length of time it takes commonly disposed of materials to decompose, with 80% accuracy as determined by the teacher.

	Introduction / Previewing
	Introduce the lesson’s Essential Question: How can changing patterns in purchasing and consumption reduce the amount of solid waste an individual generates? Introduce key vocabulary for the lesson.  Have students complete the four-column key term chart for each term and review the entries as a class.
	Resource #1

	Motivational Set /
Discussion
	As a class view the video ‘degrees that work’:  Green I.  Before showing the video, direct students to pay particular attention to the parts of the video that involve waste generation, landfills and recycling.

At the conclusion of the video, engage the class in a discussion of the content focusing on waste generation, landfills and recycling.   Pose the following questions:

· Is it really possible to throw something ‘away’?

· Where is ‘away’?

Follow by asking students what they found especially interesting and/or alarming about this section of the video.

Related Academic Standards:  1.6.7.A
	Resource #2

Equipment #1

Equipment #2

	Activity
	In pairs, have the students conduct Internet research to explore what landfills are and how they work (see specified site), the estimated amount of trash generated daily by an individual and the length of time it takes common materials to decompose – if at all. Distribute copies of the worksheet to each pair for completion.

NOTE:  Although the estimated amount of waste generated by an individual was mentioned in the video, students should verify the information via a reliable online source.  The names of all online sources of the data must be provided.

Related Academic Standards:  1.6.7.A; 4.5.7.D 
	Resource #3

Resource #4

Equipment #3

	Discussion
	As a class, discuss the results of student research and the personal impact of the knowledge gained.  Record data/information on a large, class-size chart where it can remain posted indefinitely to remind students of the startling findings.  Collect student worksheets to assess performance.
Related Academic Standards:  1.6.7.A; 4.5.7.D
	

	Video /
Discussion
	View the short video, Landfills and Garbology.  Conduct a final discussion of knowledge gained with respect to solid waste and landfills.

Related Academic Standards:  1.6.7.A; 4.5.7.D
	Resource #5

	Performance Standard 2 
& 3
	After examining a variety of products, students will describe the different purposes for packaging and examine the pros and cons of different types, with respect to the consumer and the environment, with 80% accuracy as determined by the teacher.
After examining and evaluating a variety of product packages, students will compose a letter to the manufacturer of a chosen product convincing them to alter the product packaging, with 90% accuracy on the rubric. 

	Discussion
	Review key vocabulary (see chart).  Discuss how making changes at an individual level, as mentioned in both videos, can collectively make a significant positive environmental impact.
	Resource #1

	Discussion /
Activity
	Provide a varied collection of packaged food products (or other commonly used products) for students to view and examine.  Discuss how the concept of packaging has evolved over time, from a need to hold items together, to more of a focus on the needs/desires of consumers and manufacturers, without much regard for the environment.

In pairs, using the worksheet, have students examine a collection of varied products (both food and non-food items), identifying the function(s) of each particular package. Complete a related semantic-feature analysis.  Discuss their results.
	Resource #6
Equipment #4



	Discussion
	Analyze the composition of many of the packages.   Discuss the origin(s) of the raw materials used to make the packaging materials and the resulting negative impact on the environment (i.e. trees, minerals, fossil fuels, animals, etc.).  

Related Academic Standards:  4.3.7.A; 4.5.7.C; 4.5.7.D
	Equipment #4

	Activity
	In groups, using the worksheet, have students evaluate and classify the products utilized in the previous activity into all that apply:

· packaged in recyclable materials

· packaged in non-recyclable materials

· packaging that is wasteful 

· product that is packaged well

· product is durable

· product is disposable

Have students analyze their decisions via the follow-up questions presented on the worksheet. As a class discuss their results. Collect student worksheets to assess performance.

Related Academic Standards:  1.6.7.A; 4.5.7.C; 4.5.7.D
	Resource #7
Equipment #4



	Assignment
	Have students bring in one item from their own home that they consider to have “good” packaging (reusable, recyclable, not excessive, etc.) and another considered to be “poor” packaging (non-recyclable, non-reusable, excessive, etc.).  Items may be food or other types of products.  Explain that they must provide a brief explanation for their choices. Have them record their information on the sheet provided.
	Resource #8

Equipment #5

	Assignment
	Have students generate persuasive letters to the manufacturer of the poorly packaged product explaining their concerns and urging them to reduce the negative environmental impact of the product on the environment by altering the current packaging.  Letters may be mailed traditionally or e-mailed to the company.  In either situation, a hard copy should be provided to the teacher for grading purposes. 

Related Academic Standards:  1.5.7.A; 1.5.7.B; 1.5.7.C; 4.5.7.D
	Resource #9
Equipment #3

Equipment #6



	Performance Standard 4
	Given food items typically included in a school or packed lunch, students will analyze the waste created by the current lunch and subsequently plan and/or pack a lunch that generates a significantly smaller amount of waste and reduces the negative impact on the environment, with 90% accuracy as determined by the teacher.

	Discussion /
Activity
	Bring two sample packed lunches, each containing relatively similar items packaged in very different ways.  One lunch should be composed largely of food products with excessive, wasteful packaging.  The other should generate little or no solid waste.

Open and examine each, displaying each of the items for students to see.  Examine a variety of other relatively similar food items packaged quite differently.  Items should be those commonly found in student lunches.

Engage in a “Think-Pair-Share” as each group of items is presented, selecting students to share their thoughts and ideas with the class.  

Related Academic Standards:  1.6.7.A
	Equipment #7

	Activity
	Select 1-3 students who packed a lunch today and have them bring their lunches forward to display for the class.  The class will then identify the eco-friendly, “waste-less” way to enjoy the same items.
	Equipment #10

	Discussion /
Activity
	Brainstorm a collective list of ways to reduce the solid waste generated at lunch.  Refer to the reference sheet. Record all ideas and post them in the classroom, hall and/or lunchroom for future student reference.  Display alternative, eco-friendly options using reusable containers, bags, etc.

Using the worksheet, students should then work together in pairs to plan a “waste-less” lunch for themselves. Collect student worksheets to assess performance.

Related Academic Standards:  4.5.7.C; 4.5.7.D
	Resource #10

Resource #11

Equipment #9

	Assignment /
Activity
	Set a date when all students are required to pack a lunch.  Encourage them to utilize the lunch they previously planned (see above).  On that date, have students “swap” lunches (for class only).

Using the worksheet, have students list the items their classmate included and identify if each item is recyclable, reusable, compostable or if it will generate solid waste in a landfill.  Have students share their successes in planning a waste-less lunch with the class.

Related Academic Standards:  4.5.7.C; 4.5.7.D
	Resource #11

Resource #12

Equipment #11


Related Worksite/Work Based Activities

None
Additional Resources

1. Videos – ‘degrees that work’:  Green I, Supplemental Videos
http://www.pct.edu/degreesthatwork/green.htm
2. Websites – ‘degrees that work’:  Green I, Web Resources
http://www.pct.edu/degreesthatwork/green.htm
3.   Instructional Unit – ‘degrees that work’ :  Green I, Teacher Resources (Lesson Plan: ALICES’S LESSON)

http://www.pct.edu/degreesthatwork/green.htm
WHERE TO

	W
	At the beginning of the lesson, the viewing of the video, ‘degrees that work’:  Green I, will establish, in students, a greater concern for the environment and how individuals can make a difference.  Also, by researching the amount of waste generated daily, and decomposition times of commonly used items, they will realize the personal impact they have.

	H
	Students’ will remain engaged as they continually evaluate their current behaviors and explore ways to lessen their negative impact on the environment.  Students will be asked to perform tasks that require critical thinking and application.  Many of such tasks will involve real items they use on a daily basis.

	E
	After detailed examination of product packaging, students will write persuasive letters to the manufacturer of a particular product, explaining their concerns and urging them to reduce the negative environmental impact of the product on the environment by altering the current packaging.  Students will also be required to demonstrate knowledge gained by planning and packing an actual “waste-less” lunch.

	R
	Students will swap lunches with a classmate and assess their classmate’s success in applying principles learned in an effort to plan a lunch that generates little to no solid waste.

	E
	The challenge of continuing to remain environmentally conscious and applying newly acquired knowledge will encourage students to continually evaluate the choices they make and the resulting impact.  Furthermore, students will be challenged to pass along their knowledge to their peers and family, encouraging others to make choices that have a positive environmental impact.  Also, the ability to effectively pack a waste-less lunch will allow students to directly demonstrate their understanding via a hands-on task.

	T
	Students possessing a number of different intelligences and learning styles will find elements that fit their needs and preferences.  Frequent opportunities for large group discussion and collaboration with peers are woven throughout the lesson.  Independent, hands-on tasks are also an integral part of the learning experience.

	O
	The organization of the aforementioned lesson provides continual scaffolding for students of all abilities.  Students will begin by gathering basic information, exploring new concepts with teacher and peer guidance, analyzing personal behaviors and choices, finally culminating in the direct application of knowledge via a collection of hands-on tasks.  


This planning guide was written by Abbey Flick, Middle School Teacher, Central Columbia Middle School, Bloomsburg, PA

Name: _____________________________________________________________________________  Date: ____________________________
Key Terms

“Green”

	TERM
	Definition
	Example
	Sentence

	Reduce


	
	
	

	Reuse


	
	
	

	Recycle


	
	
	

	Landfill


	
	
	

	Biodegrade

	
	
	

	TERM
	Definition
	Example
	Sentence

	Durable


	
	
	

	Natural Resources


	
	
	

	Renewable Resource


	
	
	

	Non-renewable Resource


	
	
	


Name: _______________________________________________________ Date: ___________________
Solid Waste 
and 

Landfills
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1. Approximately how many pounds of trash does ONE person generate daily? 

2. Approximately how many pounds of trash does ONE person generate in a year? 

3. Before recycling, trash consists mostly of what 4 categories of things? 

1.  _______________________
3.  ___________________________


2.  _______________________
4.  ___________________________

4. Since 1960, trash production has:  


a. stayed the same 
b.  doubled  
c.  tripled

5. What percent of waste is buried in landfills? 

a. 33%


b.  85% 

c.  12.5% 

d.  55%

6. Is a landfill the same as a compost pile?  Why or why not?  Explain.

7. In the U.S., which is not considered during the environmental impact study when determining the site of a new landfill? 

a. the historical value of the site

b. the current recycling program in the area

c. the flow of water over the site

d. the area of land necessary for the landfill

e. the underlying soil and rock

f. the impact of the landfill on wildlife and the local environment

8. What is the purpose of the leachate collection system in a landfill?  Explain.

9. What type of microorganism produces the methane that is present in landfills? 

10.   Why is it important to remove methane from the landfill area?  What could potentially happen? 

11.   When a landfill closes a site, approximately how long must the groundwater be monitored and maintained? 
a.  30 years

b.  10 years

c.  20 years

d.  5 years

12.   Why is it important to keep a landfill as dry as possible?  Explain.
Name: _______________________________________________________ Date: ___________________
Approximate 
Decomposition Times

	ITEM
	Approximate Decomposition Time
	Notes

	Banana Peel
	
	

	Paper Bag
	
	

	Plastic Bag
	
	

	Cotton Rag/T-Shirt
	
	

	Wool Sock
	
	

	Cigarette Butt
	
	

	Leather Shoe
	
	

	Rubber Sole 
	
	

	Steel Can
	
	

	Aluminum Can
	
	

	Plastic 6-Pack Ring
	
	

	Styrofoam Cup
	
	

	Glass Bottle
	
	


Name: _____________________________________________________________________________  Date: ____________________________
Package Functions

Evaluate each product placing a (+) if the function applies to the package or a (-) if it does not.  

	Product

Name
	holds items together
	protection/

prevention of contamination 
	freshness/

preservation
	ease of distribution
	advertising/ space for displaying consumer information
	consumer

convenience
	makes product appear larger than it really is
	makes displaying product in store easier


	OTHER:



	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Name: _____________________________________________________________________________  Date: ____________________________
Package Evaluation

[image: image2.wmf]
You have already considered the function of each product’s package.  Now, further evaluate the type of material of which the package is made.  Also, note if the product itself is durable or disposable.  Place a (+) if the description applies to the package/product or a (-) if it does not.  
	Product Name
	packaged in recyclable materials
	packaged in non-recyclable materials
	packaging that is wasteful 
	product that is packaged well 
	product is durable
	product is disposable

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Analysis:  

1)  Which product do you feel was packaged in the most effective, eco-friendly way? Why?  Explain.

2)  Which product do you feel was the most poorly packaged, contributing significantly to solid waste?   Why?  Explain.



3)  Considering the poorly packaged product listed above (see #2), describe how you believe the package could be improved.   What alternative idea(s) do you have for the package?  Explain your thoughts, in detail. 


4)  Consider products currently in your home, or those your family has used in the past.  Can you think of some products that you have seen that are poorly packaged in a non, eco-friendly way?  Name at least 2 and explain what makes each such a poorly designed package.


Example 1: ____________________________


Reason(s): 

Example 2: ____________________________


Reason(s): 

5) Now it’s time to make a change and dispose of your old habits!  Name at least 2 disposable products that you or your family currently uses, that could easily be replaced with the same product in a “durable” form.  Then, share your ideas with a classmate.  List his/her ideas beneath your own. 

1: _____________________________________


2: _____________________________________


Classmate’s Name: __________________________

1: _____________________________________


2: _____________________________________
Name: ____________________________________________________________Date:____________________________
[image: image3.wmf]
In my home…
	Well-Packaged Product
	Poorly Packaged Product

	
	

	Explanation:


	Explanation:




Name: _______________________________________________  Date: _________________

RUBRIC

Persuasive Letter

	CATEGORY
	4 - Advanced
	3 – Proficient
	2 - Basic
	1 - Below Basic
	Score

	Attention Grabber
	The introductory paragraph has a strong hook or attention grabber that is appropriate for the audience. This could be a strong statement, a relevant quotation, statistic, or question addressed to the reader.
	The introductory paragraph has a hook or attention grabber, but it is weak, rambling or inappropriate for the audience.
	The author has an interesting introductory paragraph but the connection to the topic is not clear.
	The introductory paragraph is not interesting AND is not relevant to the topic.
	  

	Position Statement
	The position statement provides a clear, strong statement of the author's position on the topic.
	The position statement provides a clear statement of the author's position on the topic.
	A position statement is present, but does not make the author's position clear.
	There is no position statement.
	  

	Support for Position
	Includes 3 or more pieces of evidence (facts, statistics, examples, real-life experiences) that support the position statement. The writer anticipates the reader's concerns, biases or arguments and has provided at least 1 counter-argument.
	Includes 3 or more pieces of evidence (facts, statistics, examples, real-life experiences) that support the position statement.
	Includes 2 pieces of evidence (facts, statistics, examples, real-life experiences) that support the position statement.
	Includes 1 or fewer pieces of evidence (facts, statistics, examples, real-life experiences).
	  

	Sentence Structure
	All sentences are well-constructed with varied structure.
	Most sentences are well-constructed and there is some varied sentence structure in the essay.
	Most sentences are well constructed, but there is no variation is structure.
	Most sentences are not well-constructed or varied.
	  

	Audience
	Demonstrates a clear understanding of the potential reader and uses appropriate vocabulary and arguments. Anticipates reader's questions and provides thorough answers appropriate for that audience.
	Demonstrates a general understanding of the potential reader and uses vocabulary and arguments appropriate for that audience.
	Demonstrates some understanding of the potential reader and uses arguments appropriate for that audience.
	It is not clear who the author is writing for.
	  

	Grammar & Spelling
	Author makes no errors in grammar or spelling that distract the reader from the content.
	Author makes 1-2 errors in grammar or spelling that distract the reader from the content.
	Author makes 3-4 errors in grammar or spelling that distract the reader from the content.
	Author makes more than 4 errors in grammar or spelling that distract the reader from the content.
	  


Name: _________________________________________________________________________________  Date: ________________________

LUNCHES: Traditional VS. Waste-Less
[image: image4.wmf]
	Traditional Lunch That Produces

Considerable Solid Waste
	Waste-Less Lunch That Produces

Little or No Solid Waste



	· Sandwiches in plastic bag or plastic wrap

· Fruits and vegetables in plastic bags

· Crackers, fruit snacks, chips, pretzels, cookies, granola bars and cheese prepackaged in single-servings or in plastic bags

· Dips, dressings and condiments in disposable, single-serve containers or pouches

· Prepackaged pudding, yogurt and applesauce 

· Drinks in disposable bottles, boxes, pouches, cartons or cans

· Plastic utensils

· Paper napkins

· Disposable paper or plastic bags


	*NOTE: Many of these items are purchased in bulk or in larger quantities.  Smaller portions are then placed into small, reusable containers.  The original, larger package can often be reused or recycled.  Often, buying in larger quantities saves considerable amounts of money, as well.

· Sandwiches in a reusable container or pouch

· Fruits and vegetables in reusable containers

· Crackers, fruit snacks, chips, pretzels, cookies, granola bars and cheese in reusable containers

· Dips, dressings and condiments in reusable containers

· Pudding, yogurt and applesauce in reusable containers

· Reusable cloth napkins 

· Reusable utensils (plastic or metal) 

· Drinks in reusable containers

· Reusable lunch box



Name: _________________________________________________________________________________  Date: ________________________

Planning a Waste-Less Lunch

Instructions: List the items you would include in a waste-less lunch.  Be sure to mention the name of the item and how it is packed, if applicable.  
Main Dish/Item:
_______________________________________ 
package - _______________________________________

Side #1:

_______________________________________ 
package - _______________________________________

Side #2:

_______________________________________ 
package - _______________________________________

Snack:


_______________________________________ 
package - _______________________________________

Dessert:

_______________________________________ 
package - _______________________________________

Drink: 


_______________________________________ 
package - _______________________________________

Other: 


_______________________________________ 
package - _______________________________________


Utensils: 

_______________________________________

Napkin:

_______________________________________

Container:

_______________________________________ (what the entire contents will be placed in)

Name: _____________________________________________________ Date: _________________

I analyzed ______________’s lunch.

      (classmate’s name)

[image: image5.wmf]
Directions:   Place an X in the applicable area for each item.

	Lunch Item
	Reusable
	Recyclable
	Compost
	Landfill
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