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 Series
Practicing Sustainable Agriculture
Unit:  Agriculture and Society 
Competency:  Describe and utilize practices involving sustainable agriculture.
PA Environment & Ecology Standards Included:  4.4.7.A; 4.4.7.B
Grade Level: 6th - 7th
Approximate Time: Ten-Twelve 45-minute periods
(Note:  this unit does not need to be completed in its entirety.  Performance standards #1 and/or #2 can be completed by themselves.)

Big Idea: Buying locally supports a more sustainable food system.
Essential Question:  With regard to food, how can choices that I make improve my health and positively impact the environment at the same time?
Keyword:  Sustainable food system, localvore, seasonal food, composting, vermicomposting
Performance Standards

	Performance Standard
	Suggested Evaluation Method

	1. Students will explain what it means to “buy locally” and how doing so can benefit individuals, local communities, and a sustainable food system with 90% accuracy as evaluated by the teacher.
	Written evaluation: teacher led review of completed activity sheets

	2. Given appropriate links, students will utilize web-based resources to identify and locate local farms and seasonal produce with 90% accuracy as evaluated by the teacher.
	Written evaluation: teacher led review of completed activity sheets

	3. Given necessary materials, plans and using student-generated organic waste, students will create a working, school-based compost with 100% accuracy on the rubric.
	Written evaluation: teacher led review of completed activity sheets

	4. Students will work cooperatively, using provided materials and plans, to construct a portable container garden within which they will grow their own salad greens, with 100% accuracy on the rubrics.
	Product/performance evaluation: rubrics


Suggested Projects 
None
Multiple Intelligence Types

Verbal/Linguistic
Logical/Mathematical
Visual/Spatial
Bodily/Kinesthetic
Interpersonal
Naturalists
Resources
1.
Video – degrees that work: Going Green

Available online at: http://www.pct.edu/degreesthatwork/green.htm
2.
Worksheet - What Does It Mean to “Buy Locally?”

See attached
3.
Online resource - Sustainable Table 


http://sustainabletable.com/
4.
Online resource - Local Harvest


http://www.localharvest.org/
5.
Online resource - Sustainable Table - Eat Local, Buy Local, Be Local


http://www.sustainabletable.org/issues/eatlocal/
6.
Online resource - Eat Well Guide

http://www.eatwellguide.org
7.
Online resource - NRDC’s (Natural Resource Defense Council) Simple Steps

http://www.simplesteps.org/eat-local
8.
Worksheet - Buying Locally: Where Do I Begin?

See attached

9.
Worksheet - Composting

See attached

10.
Online resource - How Stuff Works: Composting

http://home.howstuffworks.com/composting.htm
11.
Online resource - How Stuff Works: Vermicomposting

http://home.howstuffworks.com/vermicomposting.htm
12.
Online resource - How to Build a Compost Bin

This Old House, 

http://www.thisoldhouse.com/toh/how-to/intro/0,,20346968,00.html
13. Online resource – How to Build Your Worm Composting Bin


The Field Museum of Chicago, 
http://www.fieldmuseum.org/education/pdfs/worm_composting.pdf
14. Online resource – Worm Composting Bin


Missouri Department of Natural Resources,


http://www.dnr.mo.gov/pubs/pub215.pdf
15. Online resource - Classroom Composting

Wisconsin Department of Natural Resources, 
http://dnr.wi.gov/org/caer/ce/eek/teacher/pdf/recycle/4-8/ClassroomCompost.pdf
16. Online resource - Grow It, Eat It: Grow Your Own Greens with Salad Tables and Salad Boxes

University of Maryland Extension, 
http://www.growit.umd.edu/SaladTablesandSaladBoxes/index.cfm (NOTE: video links 
provided)
17. Online resource - Grow Your Own Greens with Salad Tables and Salad Boxes
University of Maryland – Cooperative Extension, 

http://www.hgic.umd.edu/_media/documents/hg601.pdf
18. Rubric – Salad Table/Box Construction: Collaborative Work Skills


See attached

19. Rubric – Salad Table/Box Construction


See attached

Equipment/Materials/Software
1. Teacher computer with Internet access and projection system
Any supplier
2. Student computers with Internet access (minimum – 1 for every 2 students)
Any supplier

3. Compost bin supplies as per plan selected; see links provided
Any supplier
4.
Organic waste

Student generated
5.
All-heirloom salad green seed collection

Local Harvest - http://www.localharvest.org/all-heirloom-salad-green-seed-collection-
C12106
6.
Lettuce table/box supplies as per plan selected; see links provided

Any supplier

7.
Basic container gardening tools

Any supplier 

Suggested Learning Sequence

	Strategy
	Outline
	Resources / Equipment

	Performance Standard 1
	Students will explain what it means to “buy locally” and how doing so can benefit individuals, local communities, and a sustainable food system with 90% accuracy as evaluated by the teacher.

	Introduction/ Motivational Set/Class Discussion
	View the video, degrees that work:  Green.  Pause the video at teacher-selected points for discussion/reinforcement.  At the conclusion of the video, engage the class in a general discussion that reviews the contents of the video.
	Resource #1
Equipment #1

	Class Discussion
	Follow the general discussion with another one, more focused on the green sector, agriculture and resource conservation.  Specifically, engage students in discussing sustainable agriculture and buying locally, connecting to those farms/farmers featured in the video (Tewksbury Grace Farm and Milky Way Farm).
	

	Class Discussion/ Activity
	Citing evidence from the video, as well as prior knowledge/experience, complete a class-sized Venn diagram comparing and contrasting characteristics of conventional farms with those featured in the film.
	

	Assignment/ Research
	Instruct students (individually or in pairs) to conduct web-based research to complete the worksheet, “What Does It Mean to Buy Locally?”.  In addition to exploring what it truly means to “buy locally”, this activity will also lead them to uncover how doing so can benefit individuals, local communities and a sustainable food system. Suggested links for research are provided.
Related Academic Standards:  4.4.7.A; 4.4.7.B; 1.9.7.A; 11.3.6.C
	Resource #2

Resource #3

Resource #4

Resource #5

Equipment #2

	Discussion/ Summarization
	Review/discuss worksheet contents as a class, establishing connections between information on the worksheet and the video content.  
Related Academic Standards:  1.6.7.A
	Resource #2

	Performance Standard 2 

	Given appropriate links, students will utilize web-based resources to identify and locate local farms and seasonal produce with 90% accuracy as evaluated by the teacher.

	Introduction/ Motivational Set
	Review with the class what it means to buy locally.  As a class, brainstorm a list of steps to follow when embracing the switch to a more locally based food system.  Utilize online resources to gather ideas for guiding the discussion.
	Resource #5
Resource #6

Resource #7

Equipment #2

	Assignment
	Present students (individually or in pairs) with the task of utilizing web-based resources to complete the worksheet, “Buying Locally:  Where do I begin?”.   Encourage students to further explore the recommended research links and additional search options and features, if time permits.
Related Academic Standards:  1.9.7.A; 11.3.6.C
	Resource #8
Resource #6

Resource #7

Equipment #2


	Discussion/ Summarization
	Review/discuss worksheet contents as a class.  Encourage students to share how they can see themselves and their families utilizing these web-based resources in an increased effort to buy locally.
Related Academic Standards:  1.6.7.A
	Resource #8
Resource #6

Resource #7



	Extension (optional)
	Plan a visit to a local farmers market and/or invite a local farmer to speak to students.  
	

	Performance Standard 3
	Given necessary materials, plans and using student-generated organic waste, students will create a working, school-based compost with 100% accuracy on the rubric.

	Introduction/ Motivational Set
	Replay selected clips from degrees that work: Going Green that focus on the Tewksbury Farm.  Specifically, highlight segments showing the processes involved in planting, maintaining and harvesting salad mix including the discussion focusing on soil composition and composting.
	Resource #1
Equipment #1

	Discussion/ Assignment
	Discuss the importance and function of soil for plant growth.  Explain that rather than using chemical fertilizers, a natural fertilizer can be utilized that is inexpensive, excellent for plant growth and is better for the environment.  Instruct students (individually or in pairs) to use the web-based resources provided to complete the worksheet, “Composting”.  Embedded web-based videos at the links provided, should also be viewed. 
 Related Academic Standards:  4.4.7.A; 1.9.7.A; 3.1.6.A.5; 3.1.7.A.2; 3.1.6.A.2
	Resource #9
Resource #10

Resource #11

Equipment #2

	Review/ Discussion
	Review information gathered on the processes of composting and vermicomposting, and the benefit of compost for plant growth, as well as its contribution in reducing solid, organic waste.   Explain that just as the Tewksbury Farm grew salad mix, students will also be doing the same on a smaller scale.  In order to do so effectively and in an earth-friendly manner, the class will be establishing its own compost pile. 
	Resource #9
Resource #10
Resource #11

	Project
	After evaluating the type of compost bin that is most appropriate for each individual classroom setting, engage students  in the construction, establishment and maintenance of a school-based compost bin.

NOTE:  Due to each unique classroom/school situation, a number of resource links have been provided, each detailing plans, materials, and instructions for use of a variety of different compost bins. 
Related Academic Standards:  1.6.7.A ; R.7.B.3.3.4 ; 13.3.8.C
	Resource #12
Resource #13
Resource #14

Resource #15
Equipment #3
Equipment #4

	Performance Standard 4
	Students will work cooperatively using provided materials and plans to construct a portable container garden within which they will grow their own salad greens, with 100% accuracy on the rubrics.

	Introduction/ Motivational Set
	Explain the culminating activity of embracing a local food system to its fullest by establishing a means of growing produce yourself, at school and at home via a salad box (and/or table).  Compare this to the Tewksbury Farm’s operation explored previously in the video, degrees that work: Going Green.  Access the online resource, Grow It, Eat It:  Grow Your Own Greens with Salad Tables and Salad Boxes (University of Maryland Extension), projecting the site information for the class to see.  View the embedded video links provided, allowing students to see actual examples and instructions for construction, establishment and maintenance of a salad table.  
	Resource #16

Equipment #1

	Project
	Students (groups) will construct a salad table or salad box, as per teacher instruction.  After evaluating the type of salad table or salad box that is most appropriate for each individual classroom setting, engage and guide students, in the construction, establishment and maintenance of one or more tables or boxes.  Harvested salad mix can be eaten by students or sold for fundraising purposes.  Evaluate individual collaborative work skills and product via designated rubrics. Be sure to review the rubrics with the students before they start the table or box.

NOTE:  Due to each unique classroom/school situation, web-based resource links have been provided, each detailing plans, materials and instructions for use of a variety of different table and box designs.
 Related Academic Standards:  1.6.7.A; R.7.B.3.3.4; 13.3.8.C 
	Resource #16

Resource #17

Resource #18

Resource #19

Equipment #1

Equipment #5

Equipment #6

Equipment #7

	Extension (optional)s
	Depending on the success of the aforementioned activities, explore the possibilities of constructing portable salad boxes to sell for fundraising purposes.  
	


Related Worksite/Work Based Activities

None
Additional Resources

1. Supplemental Video’s – degrees that work: Going Green
http://www.pct.edu/degreesthatwork/green.htm (select “Supplemental Videos” link)
2. Online Resource – degrees that work: Going Green
http://www.pct.edu/degreesthatwork/green.htm (select “Web Resources” link)
3.   Teachers’ Resources – degrees that work: Going Green
http://www.pct.edu/degreesthatwork/green.htm (select “Teachers’ Resources” link)
4.  Online Resource – Four Season Farm


http://www.fourseasonfarm.com/, Barbara Damrosch and Eliot Coleman
WHERE TO

	W
	After viewing degrees that work: Going Green and engaging in a subsequent class discussion, students will be on their way to understanding how poor individual choices, no matter how insignificant they may seem, contribute to a negative, cumulative effect on individuals, the community and the environment.   Consequently, better, more informed choices, no matter how insignificant they may seem, accumulate, improving our personal health, the economic state of our community and the environment.

	H
	Student interest will be hooked and maintained as they gather research, much of which they may find to be quite surprising.  Students will further explore how this information relates to their current choices, and evaluate how making better, more informed choices can contribute to improving their health, community and environment.  The hands-on components of many aspects of this plan will continually require students’ mental and physical engagement.

	E
	In addition to conducting a significant amount of web-based research, students will engage in manufacturing a compost bin and a salad table/box.  This process will provide students with the opportunity to see first-hand how they can make informed choices, and use knowledge gained to construct simple structures that will simultaneously contribute to improving their health and the environment.

	R
	As research is conducted and follow-up discussion is held, students will have ample opportunities to reflect upon their current habits and rethink how they can make small changes that can potentially have a significant positive impact on their health, their community and the environment.  

	E
	In addition to completing three rather extensive web-based research activities, students will demonstrate their understanding by constructing both a compost bin and salad table/box.  If desired, students could be instructed to self-evaluate their collaborative work skills using the designated rubric (photocopy 2-sided, one side to be completed by the student; the other by a teacher).

	T
	Activities involved in this lesson planning guide address no fewer than six multiple intelligences.  Additionally, a variety of activities are embedded that will accommodate visual, auditory and tactile learners.  Students are also provided with a number of opportunities to work collaboratively, and hands-on guidance will be provided for those who may need it.  

	O
	To provide adequate background knowledge and initiate student engagement, students will view the degrees that work: Going Green video.  In transitioning from one activity to the next, relevant segments will be replayed to reactivate knowledge.  Following this knowledge activation and a guided discussion, students will conduct web-based research to deepen their understanding.  Using the knowledge acquired students will then engage in the hands-on, collaborative constructing two separate products.  


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

[image: image9.wmf]Name: _____________________________________________________________________________
What Does It Mean 

to 

“Buy Locally?”
DIRECTIONS:  After viewing, degrees that work:  Going Green, respond to the questions that follow.  In addition to using what you have learned from the video, the following links are recommended for research:  

· Sustainable Table:                          http://sustainabletable.com/
· Eat Local, Buy Local, Be Local:     http://www.sustainabletable.org/issues/eatlocal/
· Local Harvest:                                 http://www.localharvest.org/
1)  In the video, degrees that work:  Going Green, viewers are introduced to family farms that supply their surrounding communities with healthy, fresh foods.  When speaking in terms of food, what does it mean to “buy local”? 
2)  Define the relatively new term, “locavore”. 

3)  Although buying or eating local can mean different things to different people, when considering local food production, individuals can often start with themselves.  Label the concentric circles below to illustrate the progression from nearest to farthest, in terms of possible food sources when “buying locally”.
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4)  According to the Going Green video, approximately how many miles does produce typically travel to get from farm to table?  

a.  500

b.  1500

c.  250

d.  75

5)  There are significant reasons to embrace buying locally.  What are some of the benefits of buying locally for both individual consumers and the local communities?  List at least 3. 


1 – 


2 – 


3 - 

6)  When comparing it to a more local food system, the current, more global system puts considerably more strain on our environment for many reasons.   Explain the negatives of each aspect of the current food system listed below, and how it contributes creates stress on the environment.  

	Current Food System


	How It Generates Environmental Stress

	Transportation


	

	Processing


	

	Packaging


	


7) Sustainable agriculture practices were frequently discussed in the video, degrees that work:  Green.  What exactly is sustainable agriculture?   Complete the graphic organizer below, detailing the 6 key characteristics.  









8)  Using what you know, does buying locally guarantee that sustainable agriculture practices were used?  Why or why not?   Explain. 

9)  Economically speaking, buying locally can have quite an impact on American farmers.   Fill in the blanks to complete the following facts.
a) Farmers are earning _________ producing crops today they did in 1969.  

b) In order to get health insurance and make ends meet, more than _________ of American farmers must work a second job.
c) Buying locally, directly from a farmer can put as much as ________ of the food dollars back into the farm. 
d) If consumers shifted 1% of their purchasing power to buy locally grown products, farmers would likely see a rise of ________ of their income.  
e) By shopping at a farmers’ market, consumers allow the farmer to keep as much as ________ to _______ cents of each dollar spent.  

f) Due to all of the additional costs associated with the current food system, wheat farmers are able to keep approximately only _________ cents of every dollar spent on a loaf of bread.  
Name: _____________________________________________________________________________
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A key to embracing the concept of buying locally is being able to identify local farms, markets and restaurants.  The Eat Well Guide (http://www.eatwellguide.org) is a web-based resource for identifying local farms, markets and restaurants.  Using this site, enter your zip code.  Then, list the results of your search.  



□ Total # Located:    ___________

□ Names and Addresses of the Nearest 2: 

· Name: 
______________________________________________________________

· Address: 
_____________________________


_____________________________


_____________________________

· When It Is Open:  
______________________________________________________________

· Name: 
_______________________________________________________________

· Address: 
_____________________________


_____________________________


_____________________________

· When It Is Open:  _______________________________________________________________



□ Total # Located:    ___________

□ Names and Addresses of the Nearest 2: 

· Name: 
______________________________________________________________

· Address: 
_____________________________


_____________________________


_____________________________

· Specialty:  
______________________________________________________________

· Name: 
_______________________________________________________________

· Address: 
_____________________________


_____________________________


_____________________________

· Specialty:  
______________________________________________________________

[image: image2.wmf]NRDC’s Simple Steps
Another helpful web-based tool in buying locally is the NRDC’s (Natural Resource Defense Council) Simple Steps (http://www.simplesteps.org/eat-local).  Provided at this site, is a search tool enabling users to locate locally grown, seasonal produce, as well as nutritional information and ideas for how to use each type of food.  
1) Select your state and month.  List all produce that is in season this month. 

· Early ________________________: 

· Late ________________________:

2) Summer is often a time when many people find more opportunities to travel to local markets and farms.  List all produce that will be available locally in July.  

3) You are presented with the following situation:   
a) It’s early September.  Your return home from the grocery store and notice that the grapes your family purchased for your lunch were grown in Chile.  Using this NRDC’s Simple Steps site, what are more “local” options for obtaining the same fruit?  Identify the 2 states closest to yours that have grapes in season at this time of year.  Remember, buying locally means buying as close to home as possible.  

b) You have no luck finding grapes that have been grown any closer than Chile.  Remember, it’s early September, what other locally grown, seasonal fruit could you suggest substituting for the Chilean-grown grapes?  

Name: _____________________________________________________________________________


INSTRUCTIONS: Use information found at “How Stuff Works:  Composting” (http://home.howstuffworks.com/composting.htm) to complete the following sheet.   View the embedded video clip found at the site, as well. 

Define COMPOSTING: _______________________________________________________
__________________________________________________________________________________________

THE COMPOSTING PROCESS
	ORGANIC WASTE

	Acceptable
	NOT Acceptable

	

	















WHAT HAPPENS WITHIN A COMPOST PILE?  

List the different types of organisms that live within a compost pile.  Then, explain how they interact to break down the organic matter within.  
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INSTRUCTIONS: For the following section, use information found at “How Stuff Works:  Vermicomposting” (http://home.howstuffworks.com/vermicomposting.htm) to answer the questions that follow.   View the embedded video clip found at the site, also. 
Define VERMICOMPOSTING: __________________________________________________________________________
__________________________________________________________________________
1) What advantage(s) are provided by using worms in a compost pile? 

2) Perhaps Greek philosopher, Aristotle, said it best when he referred to worms as what?  

3) What type of worms are recommended for composting use? 

4) Approximately how much do they eat each day?  

5) Why is it not necessary to purchase worms of each gender? 

6) What is “black gold” and why is it so “special”? 

Name(s): ___________________________________________________________  Date: __________

RUBRIC

Salad Table/Box Construction:
Collaborative Work Skills
	CATEGORY
	4
	3
	2
	1

	Working with Others
	Almost always listens to, shares with and supports the efforts of others. Tries to keep people working well together.
	Usually listens to, shares with and supports the efforts of others. Does not cause conflict in the group.
	Often listens to, shares with and supports the efforts of others, but sometimes is not a good team player.
	Rarely listens to, shares with and supports the efforts of others. Often is not a good team player.

	Focus on the Task
	Consistently stays focused on the task and what needs to be done. Very self-directed.
	Focuses on the task and what needs to be done most of the time. Other group members can count on this person.
	Focuses on the task and what needs to be done some of the time. Other group members must sometimes nag, prod and remind to keep this person on-task.
	Rarely focuses on the task and what needs to be done. Lets others do the work.

	Quality of Work
	Provides work of the highest quality.
	Provides high quality work.
	Provides work that occasionally needs to be checked/redone by other group members to ensure quality.
	Provides work that usually needs to be checked/redone by others to ensure quality.

	Problem-Solving
	Actively looks for and suggests solutions to problems.
	Refines solutions suggested by others.
	Does not suggest or refine solutions, but is willing to try out solutions suggested by others.
	Does not try to solve problems or help others solve problems. Lets others do the work.


Total: _____ x2 = ________

Name(s): ___________________________________________________________  Date: __________

RUBRIC

Salad Table/Box Construction
	CATEGORY
	4
	3
	2
	1

	Construction – 
Care Taken
	Great care taken in construction process so that the structure is neat, attractive and follows plans accurately.
	Care in construction was taken for the most part, but 1-2 details could have been refined for a more attractive product.
	Construction accurately followed the plans, but 3-4 details could have been refined for a more attractive product.
	Construction appears careless or haphazard. Many details need refinement for a strong or attractive product.

	Construction – 

Accuracy
	All project measurements and dimensions are accurate. 
	Almost all project measurements and dimensions are accurate. 
	Some project measurements and dimensions are inaccurate. 
	Significant inaccuracies exist in project measurements and dimensions. 

	Construction – 

Materials
	Appropriate materials were selected and creatively modified in ways that made them even better.
	Appropriate materials were selected and there was an attempt at creative modification to make them even better.
	Appropriate materials were selected.
	Inappropriate materials were selected and contributed to a product that performed poorly.

	Function
	Structure functions extraordinarily well, holding up under atypical stresses.
	Structure functions well, holding up under typical stresses.
	Structure functions pretty well, but deteriorates under typical stresses.
	Fatal flaws in function with complete failure under typical stresses.

	Project Log – 
Content
	Log provides a complete record of planning, construction, testing, modifications, reasons for modifications and some reflection about the strategies used and the results.
	Log provides a complete record of planning, construction, testing, modifications and reasons for modifications.
	Log provides quite a bit of detail about planning, construction, testing, modifications and reasons for modifications.
	Log provides very little detail about several aspects of the planning, construction and testing process


Total: _____ x2 = ________
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Takes approximately _____ to ____ weeks
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