Amy’s Flower Choices
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	Objectives
	
	Students will

· Experience scarcity
· Understand that scarcity causes us to make choices
· Learn that choices have opportunity costs


	Materials
	
	· Two or three host and nectar plant cards for each group

· Butterfly assignment cards 

· PACED Decision Making Grid for each group of three students

· Costs/Benefits of Butterfly Garden – one per student



	Purpose
	
	The purpose of this lesson is to learn that scarce resources necessitate choices.  These choices have costs.


	Procedure
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Butterfly garden – things needed to attract and host butterflies in your garden

Nectar plants – butterfly gas stations; food for butterflies
[image: image5.jpg]



Host plants – the plants needed by each type of butterfly to facilitate the metamorphosis by feeding the caterpillar

PACED Decision Making Process
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Costs/Benefits Analysis

Example
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Comments and suggestions to Dr. Rita Littrell at bmcee@walton.uark.edu 
	
	Introduction:  
1. Ask students to share a few of their experiences gardening.  These may include growing flowers or vegetables.  Ask them if they think there is a connection between the plants in their yard and garden and the butterflies.
2. Explain that today they will help a student named Amy to create a butterfly garden.  In order to do this they must learn about the relationship between butterflies, plants and flowers.
3. Explain that Amy is spearheading a project at her school where she is creating a butterfly garden.  It is near the entry way of the school.  She wants to beautify her school, Moore Elementary, by planting flowers and attracting butterflies. 
4. Amy has been researching how to create a butterfly garden.  Fortunately, she met two ladies, Cindi and Gail, at the Botanical Gardens of the Ozarks who have been most helpful.
5. Amy has a space that is 15’ long and 10 feet wide.  It has full sun which means that it is bright and sunny most of the day.
6. Amy needs help deciding what to plant.  In order to help her you must learn about the basics of butterfly gardening.

7. To create a butterfly garden you need FOUR things plus there is one ingredient you DO NOT want.

· Lots of sunshine.

· Variety of nectar plants.

· Hosts plants for the butterflies you wish to attract.

· A water source.

· YOU DO NOT WANT TO USE PESTICIDES.

8. Amy’s location has lots of sunshine.  It is near the entry way so it can be enjoyed by many people as they pass by.

9. Now she needs to decide which nectar plants and host plants to include.  150 square feet is not a lot of space.  It fills quickly.  Since the space is limited, Amy will have to make choices to include some plants but not others.  Can you help her with her decision?
10. Nectar Plants: Explain that nectar plants are gas stations for butterflies.  Butterflies eat nectar.  As they fly from plant to plant in search of pollen they pollinate many plants.  Each type of butterfly prefers different types of nectar plants.
11. Attracting butterflies to your garden is just the first step.  Once they are there you would like to keep them.  In order to do this you want to facilitate the metamorphosis recurring in your garden.
12. Host Plants: Butterflies go through four stages of development known as complete metamorphosis.  To begin this process the female butterfly lays eggs on one or two types of plants that will provide food for the caterpillar as soon as it emerges from the egg.  These plants are known as host plants.  For example, a monarch will only lay eggs on milkweed.  An Eastern black swallowtail will only lay eggs on fennel or parsley.  

13. The female flies from stem to stem gluing very small eggs to the underside of the leaves of the host plant.   

14. The type of butterflies in your garden will depend on the nectar plants and on the host plants.  Providing host plants will make it possible to observe the life cycle of the delicate little creatures as well as ensure that you will have a continuous cycle of butterflies.
15. A great source for learning about host and nectar plants is The Life Cycles of Butterflies: From Egg to Maturity, a Visual Guide to 23 Common Garden Butterflies, by Judy Burris and Wayne Richards.  Judy and Wayne are brother and sister who created a butterfly garden in order to learn more about butterflies. 
Activity:

16. Assign groups of students to one of the eleven types of butterflies from the table provided.  Cards are provided for use assigning groups. 
17. Have students read about the plant requirements for their butterfly from the table provided.  They should learn about the host and nectar plant preferences from a variety of sources.  They should print a photo of their butterfly to share with the class.
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Have each group review the plant list for the graph.  If one of these plants is a host plant, they should write the name of their butterfly on a green card and place it in that plant column.   If one of these plants is a nectar plant, they should write the name of their butterfly on a yellow card and place it in that plant column.
19. Make a graph with numbers on the X axis ranging from 0 to 10.  On the Y axis write the names of following plants: butterfly bush, butterfly weed, spicebush, coneflower, milkweed, petunia, zinnia, passion vine, elm tree, hollyhock, cosmos, willow, pawpaw, fennel, rue, verbena, pipevine, clover, verbena, spider flower, and others.  Read these plant names to the students.  Have them check the ones that serve as nectar or host plants for their butterfly.

20. Have students share photos of their butterfly and the host and nectar plant preferences.  They should add their plant preferences to the graph.
21. As the graph is constructed it will show which plants serve as nectar or host sources.
22. Once the graph is completed discuss which plants would be best to include in the scarce space in the garden.  Considerations will include host and nectar sources; size of plant; number of butterfly types that benefit; perennial (comes up year after year); aesthetics of plant; aesthetics of butterfly/caterpillar; or other.
23. Introduce students to an analytical tool often used in economics called the PACED Decision Making Process.  Paced stands for:
· Define the Problem

· List Alternatives

· Determine the Criteria

· Evaluate the Alternatives

· Make a Decision
24. Have students work in groups of three or four to complete the decision making process.  They can add additional criteria to use in making a decision.  They can also select which plant alternatives to consider.
25. Have each group share the top one or two plants from their decision making exercise.  This should help you to determine the plants that help Amy to host the most butterflies.

26. List the top 10 plants recommended for Amy to include in her garden.
Evaluation: 
27. Assign students individually to complete a Costs/Benefits Analysis of a butterfly garden.  The form is included in the lesson.
28. Explain that costs are anything given up.  For example, if you spend time gardening you may give up recess or homework time.  If you spend money buying plants you might give up going to a movie.
29. Explain that benefits are things you gain.  For example, you may enjoy watching beautiful butterflies or collecting cool caterpillars in your garden.  These could be listed as benefits.
30. Have students work on this individually.  Then as a class compile one large costs/benefits analysis.
Optional: A VENN Diagram is included to help students indentify which plants are hosts, nectar sources or both.
31. Discuss if they think Amy should create a butterfly garden at her school.

Resources: 

1. The Life Cycles of Butterflies: From Egg to Maturity, a Visual Guide to 23 Common Garden Butterflies, Judy Burris and Wayne Richards, Storey Publishing 2006, ISBN-13; 978-1-58017-617-0.  
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Eastern Black Swallowtail
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Eastern Black Swallowtail
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Eastern Black Swallowtail
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Giant Swallowtail
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Giant Swallowtail
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Giant Swallowtail
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Pipevine Swallowtail
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Pipevine Swallowtail
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Spicebush Swallowtail
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Spicebush Swallowtail
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Spicebush Swallowtail
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Costs/Benefits Analysis of Creating a Butterfly Garden

	Costs
	Benefits

	
	


Do the benefits outweigh the costs?  Would you recommend that Amy create a butterfly garden at Moore Elementary School?


Butterflies, Host Plants, and Nectar Plants
	Butterfly
	Host Plant
	Nectar Plant

	Black Swallowtail 
	Fennel
	Butterfly Bush

	
	Dill
	Orange Butterfly weed 

	
	Queen Anne’s Lace
	

	
	
	

	Giant Swallowtail
	Prickly Ash
	Coneflowers

	
	Rue
	Butterfly Bush

	
	
	

	Pipevine Swallowtail 
	Pipevine
	Butterfly Bush

	
	
	Mexican Sunflower

	
	
	Tall Garden Phlox

	
	
	

	Spicebush Swallowtail
	Spicebush
	Butterfly Bush

	
	
	Coneflower

	
	
	Lantana

	
	
	Sunflower

	
	
	

	Gulf Fritillary
	Passion Vine
	Butterfly Bush

	
	
	Lantana 

	
	
	Zinnia

	
	
	

	Question Mark
	Elm Trees
	Butterfly Bush

	
	False Nettle
	

	
	Hop Vine
	

	
	
	

	Eastern Comma 
	Elm Trees
	Butterfly Bush

	
	False Nettle
	

	
	Hop Vine
	

	
	
	

	Buckeye
	Plantain
	Milkweeds

	
	Snapdragon
	Tall Verbena

	
	
	

	Painted Lady
	Hollyhocks 
	Coneflowers

	
	Thistle
	Tall Verbena

	
	
	

	Silvery Checkerspot
	Coneflowers 
	Cosmos 

	
	
	Sunflower

	
	
	

	Red-spotted Purple
	Willows
	Butterfly Bush

	
	
	Lantana

	
	
	

	Viceroy
	Willows
	Butterfly Bush

	
	
	Coneflowers

	
	
	Milkweeds

	
	
	

	Monarch
	Milkweed 
	Orange Butterfly weed 

	
	
	Butterfly Bush

	
	
	

	Queen
	Milkweeds
	Butterfly Bush

	
	
	Lantana 

	
	
	Zinnia

	
	
	

	Clouded Sulphur
	Clover
	Dandelion

	
	
	Tall Verbena

	
	
	Milkweed

	
	
	

	Pearl Crescent
	Asters
	Coneflowers

	
	
	Tall Verbena

	
	
	Zinnia

	
	
	

	Cabbage White
	Cabbage
	Cosmos

	
	Nasturtium
	Tall Verbena 

	
	Spider flower
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