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Social Studies/Mathematics


Sustain and Maintain

            “Maintaining uses of the water” is what the Clean Water Act says the states must do.  This is confusing to many people.  Conservationists frequently think that to protect a species, such as the oyster, we must prevent them from being caught, but this is unrealistic and not economically feasible.  Maintaining uses of the water means managing the resources.  More is involved here than limiting the number of watermen, or limiting the hours or the equipment.  Power companies put up dams that prevent migration to spawning areas and contribute to pollution, eutrophication threatens the mature fish and destroys the sanctuaries in which the juvenile fish once hid, and even recreational use of the water has an impact.  To manage the resource and maintain uses of the water, the state must regulate all threats to the resource, even those on land.  For the waterman, good management is essential for the maintenance of their livelihood, so they clearly have a vested interest in sustaining the Chesapeake.  Today, with fewer and fewer oysters, and the great challenge of reviving a fading industry, everyone is trying desperately to find the solution.  Ideas to help come from many organizations and individuals. 

MARYLAND STANDARDS

Social Studies Outcomes

Students will demonstrate an understanding of the historical development and current economic status of economic principles and processes needed to be effective citizens, consumers and workers in American Society.

Social Studies Indicators

(Gr. 6-8) Relate the development and implementation of taxation to given historical and economic conditions.

Mathematics Outcome

Students will demonstrate their ability to connect mathematics topics within the discipline and with other disciplines.

Mathematics Indicators

(Gr. 5-8) Evaluate algebraic expressions

(Gr. 5-8) Solve simple equations

(Gr. 5-8) Simplify algebraic expressions by combining like terms

NATIONAL STANDARDS

Economic Standard

Students will understand the characteristics of different economic systems, economic institutions, and economic incentives.

Economic Benchmark

(Gr. 6-8) Understands the types of specialized economic institutions found in market economies (e.g. corporations, partnerships, cooperatives, labor unions, banks, non-profit organizations, and regulators)

Mathematics Standard

Students will understand and apply basic and advanced properties of functions and algebra.

Mathematics Benchmarks

(Gr. 6-8) Knows that an expression is a mathematical statement using numbers and symbols to represent relationships and real-world situations.

(Gr. 6-8) Understands basic operations on algebraic expressions.

(Gr. 6-8) Solves linear equations using concrete, informal and formal methods.
Lesson Preparation

Part 1: Social Studies

1. Make copies of “Sustaining the Chesapeake” (resource pg. i-iii) for all students.

2. Make “Oyster Bucks” (Lesson 6, resource pg. iii)

3. Make a transparency of “Activity Directions” and copies for each student of “Oyster Profits Ledger” (resource pgs. iv-v). 

4. Gather plenty of paper clips, about 10% of which are red and 10% of which are pink

Part 2 Mathematics

1. Make copies of or prepare a transparency of “Knowledge Base Questions” (resource pg. vi)

2. Gather and organize Lima Beans, clock with a second hand, and paper plates for each group (4-5 students each). 

3. Paper and pencil

Integrated Summary

1. Again, gather and organize the lima beans, clock with second hand and paper plates

2. Paper and pencil

Lesson Procedures

Part 1 Social Studies:

.

Opening: Read “Sustaining the Chesapeake” (resource pgs. i-iii) to the students as they read along.  Ask the students to summarize Hon’s point of view, and explain it.

Actions:

1. Explain that the purpose of this lesson is to demonstrate how efforts to manage the natural resource oysters may involve the economic concepts of incentives, costs and benefits.  

2. Display “Activity Directions”  (resource pg. iv) to students and review the directions.  Highlight the last direction about accuracy and truth.

3. Place students into five groups near five different tables (oyster bars).  The collectors of the paper clips will use the tables.  On each table place masking tape in the shape of a 10”X10” square.  Spread the oyster bars around the classroom (Chesapeake Bay).

4. Distribute “Oyster Profits Ledger” (resource pg. v).

5. Choose one student from the class to be the representative from the Department of Natural Resources who will informally watch how the groups conduct their work.

6. Ask students in each group to decide who will be the collector for the first round.  At the same time they should decide how they would divide up their profits.  Who owns the boat?  Who gets what when one person tongs and the others simply help out?

7. Remind students that they will have 30 seconds to pick up as many paper clips as possible, by using only the second and third fingers of one hand.

8. Begin Round 1.  Stop the activity after 30 seconds.  Ask each group representative to bring the paper clips to market and exchange them for oyster bucks.  Let the students then distribute the oyster bucks amongst themselves.  Check for any confusion or fighting over the profits.  Students must record their profits on the ledger sheet.

9. Ask students if they noticed the red paper clips.  Tell them the red clips are worth more on the market because of their size and color, but they are also the best reproducers for future generations.

10. Before round 2, ask students to volunteer to leave the red clips on the oyster bar this time.  If they do happen to collect a red clip, it will be accepted and exchanged for oyster bucks.  Run Round 2 for 30 seconds.  Ask each group representative to bring the paper clips to market and exchange their oysters for oyster bucks.  Look stern about the red ones, but pay in full.  Profits should be recorded on the ledger sheet.

11. Get ready to conduct round 3 using the same rules---but with one change and one very important note.  All participants must make at least the same amount of profit in Round 2 that they made during Round 1 if they are to stay in the game.  In this round, any oysters inside the square should be left alone.  It is an oyster sanctuary.

12. Begin Round 3.  After 30 seconds, stop the watermen and have them exchange paperclips for oyster bucks.  Have them record their results on the ledger.  Ask them if there are any 

complaints about the new restrictions.  Listen to any complaints with sympathy but do not offer a change.  Review any complaints of cheating.  Does the member of the Department of Natural Resources have any evidence to prove there was foul play?

13. Begin Round 4 with the same directions that were used in Round 3.  Before the round begins however add the idea that the pink paperclips have been declared too small to keep and must be left on the oyster bar.  You are also continuing to urge that the red paperclips be left on the oyster bar for reproductive reasons. The size limit will be strictly enforced and no money will be given for undersized oysters.  If over 10 pink clips are brought to the market, fine the collector 5 oyster bucks per clip.  Oh, and if they want to stay in the game they must make the same money in this round that they made in the first round.

14. Conduct Round 5, with one new rule.  In this round, anyone who brings a red paperclip (not from the Sanctuary area) to the Department of Natural Resources will receive the incentive of double the oyster bucks for it.  DNR will be putting the red clip into its oyster hatchery. 

15. Conduct Round 6 with one new rule.  First, add two more Department of Natural Resource monitors watching over the oyster bars.  Second, notify the watermen that there is no longer an incentive for red clips.  In fact it will cost them if they are caught with red clips or pink clips while they are catching oysters.   

16. Ask students to discuss their behavior and examine the results of their experiment in terms of incentives and costs.  The discussion can best be reviewed round by round for maximum understanding.

Closing:  Review with students the rule changes that happened during each round.  

Round 2  - Volunteer to leave red clips on the oyster bar.

Round 3  - Oyster sanctuary is added. Some oysters are off limits.

Round 4  - Size limit imposed

Round 5  - Incentives to contribute to the DNR oyster hatchery program

Round 6  - Increased monitoring and fines imposed

What is the goal of the regulations?  What worked, and what didn’t?  Why?  What regulations can the students imagine that they think would be fair, especially to the watermen?

Part 2 Mathematics:  

Actions:

1. Ask students to name some of the variables that were introduced round by round in the Social Studies simulation.  (Volunteering; oyster sanctuary; size limits; incentives; fines) Ask students to reiterate what the goal of the regulations is. Tell students that today they will be using variable expressions to conduct another simulation in which they will be 

working to maintain a steady population of oysters.  They also will be trying to keep the oyster as a valuable resource for watermen and people who make a living from catching and moving oysters to consumers.

2. KNOWLEDGE BASE – Have students answer ten multiple-choice questions on “Knowledge Base Questions” (resource pg. vi).  You may do them orally or supply the students with the worksheet.

3. PICTORIAL UNDERSTANDINGS – Have students run the following simulation with lima beans representing oysters.

a. Place students in groups of 4.  Give each group 2 paper plates and bag of 100 lima beans.

b. Have student groups place 10 lima beans on one plate and the rest of the beans on the second plate.

c. Let each group see or have a clock with a second hand because the simulation will run for exactly 60 seconds.

d. Inform students that the following factors are a part of the simulation:  Oyster reproduction; predator death; natural death; competition death;  natural disaster death.

e. Help students to realize that there are two different variables at work in this simulation.  One is reproduction, and the second is death.

f. Assign each member of the four-member teams a role in the upcoming simulation.  (i.e. one “reproduction” person; one “predator death” person; one “natural death” person; one “natural disaster” person)  The assigned member will be responsible for

· Reproduction – adding one bean to the plate every 3 seconds

· Predator death – taking one bean away from the plate every 5 seconds

· Natural death – taking one bean away from the plate every 10 seconds

· Nature Disaster – taking one bean away from the plate every 30 seconds

g. Run the simulation.  Note that if all the beans (oysters) are moved on and off the plate at the correct times births equals deaths and there is zero population growth or a balanced population.

4. Challenge students to diagram why this simulation results in zero population growth or a steady population.  Tell them to illustrate the balance in pictorial representation.

IN A ONE MINUTE SIMULATION



The number of births (20) equals the number of deaths (20).

5. Ask students now to create and illustrate a situation in which the natural balance is ruined by a human intervention.  For example what happens if an oyster dies every 15 seconds due to a disease like Dermo.
6. BUILD ALGEBRAIC EXPRESSIONS AND AN EQUATIONS.  Ask students to assign a symbol to each box from their pictoral representation.  For example, say oyster reproduction = (; Predator death =(; Natural Death =(; Disaster Death = (
7. Ask the students to explain the meaning of an equation written using their symbols:

20( =  12(  +  6( +  2(
8. Now ask students to change the representation for each death to one variable, represented by the letter (d). Challenge them to write an equation that shows the three cateories and the number of deaths that occurred during the simulation.   

12d  +  6d  +  2d  =  20                   or                           20d = 20

9. In step number 5 an oil spill was introduced and an oyster died every 15 seconds.  Why can this be represented by  4d?  If one minute equalled 20 years, how many years before oysters would vanish from the plate? (50 years)   Ask the students to create different equations, for unbalanced situations.

Closing:  Humans have upset the balance of nature in the Chesapeake Bay.  Can they design a similar scenario in which the population of oysters disappears in exactly 100 years time by adding one new variable to the variables in the balanced equation?  

Integrated Summary

1. Have students now design their own simulation game that takes into account many variables.  The game should go for a minimum of five rounds and involve constant adjustments on the part of the players in order to maintain the balanced population that begins the game.  Have students include at least half of the following factors as variables in the game.  They should note that there are just as many plus signs as negative signs.  The game should be shown in pictures, in expressions, and in an equation.  The plus or 

minus sign in front of each factor is to show whether it is a factor that adds oysters to their oyster bar or takes oysters out of the game.

+ Oyster reproduction (natural)

- Over-fishing

+ Oyster reproduction (hatchery)

+ Oyster Farming

- Death by starfish -


+ Oyster Sanctuaries

- Death by dermo disease


+ Catch limits

- Death by MSX disease


+ Size limits

- Oil spill




+ Dredging regulations

+ Oyster Reef Building Program

+ Tonging regulations

- Local pollution



- Foreign Competitors (Overseas oysters)

- Invention of the dredge


- Invention of the motor boat

- Taxes on Watermen boats

+ Licenses to catch oysers

+ Department of the Environment
+ Living Classrooms Nonprofit Group

- Overpopulation



- eutrophication

Discuss what is meant by the phrase “Sustaining the Chesapeake Bay for nature and people.” 
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Predator death 


(12 per 60 sec.)





Disaster


(2 per 60 sec.)





Oyster Reproduction 


(20 per 60 sec.)
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