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			Everglades Curriculum - Lesson 1  

	Tragedy of the Common
	
	


	Grade Level: 11th

Objective:
Students will be able to:
· Evaluate the costs and benefits of water use.
· Discuss the political, social, and environmental consequences of sustainable use of water.

Standards:
· SC.912.L.17.11 - Evaluate the costs and benefits of renewable and nonrenewable resources, such as water, energy, fossil fuels, wildlife, and forests. 
· SC.912.N.3.5 - Describe the function of models in science, and identify the wide range of models used in science.
· LAFS.1112.SL.1.1.b - Work with peers to promote civil, democratic discussions and decision-making, set clear goals and deadlines, and establish individual roles as needed.

Everglades Literacy Conceptual Framework Connections:
· Fundamental Concept  1
•	Fundamental Concept  2

Duration: 60 minutes

Materials:
· Beads in bag or cup (150 per student group)
· Student Worksheet
· Paper
· Pencil
· Water Use Handout: Saving the Everglades = Protecting Our Water Supply (optional)

Vocabulary: 
· Commons - A common resource that is open to everyone. 
· Model - Provide scientists a tool to recreate specific scenarios in a simplified way.
· Non-renewable resource - A natural resource which cannot replenish with the passage of time. 
· Recharge - When water is added to an aquifer.
· Renewable resource - A natural resource which can replenish with the passage of time, either by natural or human efforts.

	
	At A Glance: 
This is a simulation that allows students to explore how the common usage of a potentially renewable resource can lead to its exploitation. Students will complete an activity, a data sheet, an analysis of the data, and discuss how the concept of the ‘commons’ relates to southern Florida’s water resources.
	 



	
	
	Background: 
In 1968, environmentalists coined a term or concept called the “Tragedy of the Common.”  The tragedy being the notion that any resource that is open to everyone – such as the air or water – will eventually be destroyed because everyone can use the resource but no one is responsible for preserving it.  When people are not compelled to preserve resources for the welfare of future generations, the “Tragedy of the Common” occurs.  
The metaphor illustrates the argument that free access and unrestricted demand for a finite resource ultimately reduces the resource through over-exploitation, temporarily or permanently. This occurs because the benefits of exploitation accrue to individuals or groups, each of whom is motivated to maximize use of the resource to the point in which they become reliant on it, while the costs of the exploitation are borne by all those to whom the resource is available (which may be a wider class of individuals than those who are exploiting it). This, in turn, causes demand for the resource to increase, which causes the problem to snowball until the resource collapses (even if it retains a capacity to recover). The rate at which depletion of the resource is realized depends primarily on three factors: the number of users wanting to consume the common in question, the consumptiveness of their uses, and the relative robustness of the common.
This analogy can be compared to water resources in Florida, as the water supply is the “common” resource.  Although this resource can be replenished in the rainy season, supply is highly dependent on environmental factors and use.
Water is an important resource for the Everglades, and in turn for Florida residents. One out of three Floridians rely on the Everglades for their water supply. The wetlands of the Everglades store excess water during the rainy season. When the dry season sets in, excess water seeps through Florida’s porous aquifer, acting as an underground river recharging the water supply. Florida cities tap into this underground water source for use in homes and businesses. Problems occur when water is used at higher rate than it can be replenished. 
Generally, in planning responsible use of resources, there are three basic approaches:
1) Refrain from using the resource - preservation. Strategies include legal restrictions and land acquisition.
2) Use the resource, but fix it afterwards - remediation/restoration. For example, building a desalinization plant to create fresh water from salt water.
3) Use the resource wisely and ecologically - sustainable-use strategies. These would include conservation measures and public awareness campaigns to encourage sustainable practices. 

	
	
	Preparation:
1. For each group of four students, prepare an opaque bag (such as a brown sandwich bag) or a covered cup with 16 small beads. (Note: you can also use any small items, such as individually wrapped candies or paper clips.)
2. Make a copy of the Student Worksheet for each student group.
3. If the students don’t have internet access, print for the students the information at Sustainable Environment. 
Procedure: 
1. Ask students to name typical uses for water. Make a list on the board. Ask students if they know where their water comes from. Discuss with students how rainwater seeps into the aquifer and then is drawn through wells into pipes that run to our homes and businesses.
(Optional - for additional background - distribute and go over the Water Use Handout.)
2. Tell students that scientists often used models to recreate specific scenarios in a simplified way. In this activity they will use a model to better understand water usage.
3. Divide students into groups of 4. Each group is given a “lake” (a bag with 16 beads inside) and a Student Worksheet.  Tell students not to look in the bag.
4. Tell students: “Each one of you represents the head of a family.  In order for your family to survive, you must grow enough food for them to eat.  The only water source to grow your crops is a small local lake (represented by the bag).”
5. Round 1 - Tell students: “Once a year you will get a chance to pump water and irrigate your crops to feed your family. The more water you have the more crops you can grow. Without talking or looking in the bag, each person in your group must reach in and take ‘water units’ from the lake. Pass around the bag until everyone in your group has had a turn. It is your choice how many units you take. However, if you only take one or none, your crops will fail and your family will starve.  Keep the water that you ‘pump’ in front of you.” 
6. Give students a few minutes to complete round 1.  Record the number of “water units” that are left in the bag (round 1).
7. Round 2 - Tell students: “Growing crops is not a one shot deal – there is always next year! At the end of each year the rainy season starts and the lake can recharge (replenish). This year has been an especially wet rainy season so put all of your beads back into the bag. During this round, you may communicate with your group.  Pass around the bag until everyone in your group has had a turn. It is your choice how many units you take. However, if you only take one or none, your crops will fail and your family will starve.  Keep the water that you ‘pump’ in front of you.”
8. Give students a few minutes to complete round 2.  Record the number of water units that are left in the bag (round 2).
9. Round 3 - Tell students: “We are going to play round 3. In this round, it is a normal rainy season so you are going to double the amount of water that is left in the lake after round 2. For example, if you have 6 beads in the lake, add 6 beads more to the bag. However, the carrying capacity of your lake is only 16 ‘water units.’ That is the amount your lake will hold. When you are doubling your water units you may not put more than 16 units in the bag, even if you have more than 8 water units left. Pass around the bag until everyone in your group has had a turn. It is your choice how many units you take. However, if you only take one or none, your crops will fail and your family will starve.  Keep the water that you ‘pump’ in front of you.”
10. Give students a few minutes to complete round 3.  Record the number of water units that are left in the bag (round 3).
11. Subsequent Rounds - Give students time to play several more rounds. Tell the students: “Play the game again, and keep playing (doubling the units left at the end of each round with a maximum of 16 units). Record the number of ‘water units’ that are left in the bag after each round. Play several more rounds until you see a pattern emerging.” (Teachers: The sustainable harvest of water each year is 8 units or 2 beads/student.  This is the pattern the students should discover!)
12. Walk around and make sure they are doubling their water units at the end, but not exceeding 16 beads.
13. Now that the students have finished playing the game, have them read the information at Sustainable Environment  and answer the questions on the worksheet.
14. Conclude the lesson with a large group discussion with the questions on the student pages.  Emphasize to students that southern Florida’s groundwater and surface waters are our commons.  Overconsumption of our common water resources leads to issues of water quantity and quality.
15. Have the students complete the assessment (below) as homework or an in-class assignment. 

	Assessment:
In their science journals, have students respond to the following:
1. Describe how this activity modeled water usage and the ways in which models can help us make predictions. (This activity used a specific number of beads to represent water in a community, the bag represented the lake and the various rounds represented different water use scenarios. This activity is a simple way to predict what will happen to our water resources under various scenarios.) How does the “Tragedy of the Common” relate to the issue of water management in Florida? (Water is a common resource, but not an inexhaustible one. In order for everyone to have equal access to water we must conserve use and not use more than our fair share.)
2. Think about water use on a global scale. Is this resource being used wisely?  Why or why not? Does everyone have equal access to water in a fair and equitable manner? Why or why not? (Answers will vary but should reflect that it is not being used wisely as we frequently use too much. Not everyone in the world has equal access to clean water, so it is not equitable.)
3. What can people do to use these resources more wisely and avoid the “Tragedy of the Common?” (Conserve use and be mindful of waste.)

	Resources:  
Exploring the Everglades Lesson Plan for High School. Retrieved from http://www.evergladesfoundation.org.
Water Use Handout. The Everglades Foundation. Retrieved from http://www.evergladesfoundation.org/wp-content/uploads/2016/09/Water_Supply_FactSheet.pdf
FAU/Pine Jog Environmental Education Center.
Hardin, G. (1968). The Tragedy of the Common. Science. 162: 1243-8. Retrieved from http://dieoff.org/page95.htm.
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