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Social Studies/Mathematics


Tongers, Dredgers and Engines, Oh My!

     Innovation and invention have both a positive side and a down side.  Over the last 300 years, this point has been demonstrated through the tools used in the oyster industry.  In this lesson, students simulate these tools and reflect on their impact. Simply put, new innovations can dramatically improve productivity.  In the case of a natural resource such as oysters in the Chesapeake Bay region innovation has caused a significant decline in the population of oysters resting on the bottom.  Students should become familiar with concept of transition from agrarian to industrialization and manufacturing to the modern information / technology age.  There are a number of variables that can greatly increase or decrease the oyster catch.  Just as good weather can increase a catch, so too can a boat that is not seaworthy decrease the catch.  In this lesson’s simulations, new innovations should result in an increased catch.  Students are asked to estimate the percent of increase and then determine their accuracy by finding the percent of change that occurs with each new invention.  

MARYLAND STANDARDS

Social Studies Outcome

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 Indicator

(Gr. 6-8) analyze the impact of technological change and resource use in promoting economic growth.

Mathematics Outcome

Students will demonstrate the ability to apply estimation strategies in computation, with the use of technology and problem solving strategies.  They will determine the reasonableness of solutions.

Mathematics Indicators

(Gr. 5-8) Use various estimation strategies.

(Gr. 5-8) Estimate before calculating

(Gr. 5-8) Determine if a solution is sensible.

NATIONAL STANDARDS

Economic Standard

Students will understand that scarcity of productive resources requires choices that generate opportunity costs.

Economic Benchmarks

(Gr. 6-8) Knows that productivity can be measured as output per worker, per hour, per machine or per unit of work

Mathematics Standard

Students use basic and advanced procedure while performing the processes of computation

Mathematics Benchmarks

(Gr. 6-8) Uses proportional reasoning to solve mathematical and real-world problems

(Gr. 6-8) Knows when an estimate is more appropriate than an exact answer for a variety of problem situations

Lesson Preparation

Part 1: Social Studies

1. Make copies of “On the Catchin’ of Oysters” (Resource pg. i-iii) 

2. Make an overhead transparency of “Oyster Harvesting Equipment” (Resource pg. iv)

3. Make copies of “Oyster Harvesting Directions,” “Data Recording Chart” and “Oyster Harvesting Reflections” (Resource pgs. v-vii) for each student.

4. Place the paper clips or the materials for collection on the tables.

5. Have a timer ready.

6. Have ready a three-speed fan and spray bottle.

Part 2: Mathematics

1. Student copies of their data recording sheets from the Social Studies simulation.

2. Gather the materials used in the Social Studies simulation.  

Integrated Summary:

1. Student worksheets used in the Social Studies and Mathematics parts of the lesson can be used as references for the integrated summary.

Lesson Procedures

Part 1: Social Studies

Opening:  Explain that the purpose of this lesson is to learn how new inventions can greatly increase the efficiency of the work force, improve profits and supply of a good or service.  Review with students the difference between hand grabbing, tonging, patent tonging, dredging on a Skipjack sailing vessel, and dredging on a motorized boat.  Use the “Oyster Harvesting Equipment” (Resource pg. iv) transparency to help students understand the different oyster harvesting techniques.

Actions:

1. Inform students that they will be checking the efficiency of four methods that are used in harvesting Chesapeake Bay oysters.

2. Place students into groups of three, near five different tables (oyster bars).  The groups to collect the paper clips (oysters) will use the tables.

3. Distribute copies of “Oyster Harvesting Directions”  (Resource pg. v). Review the directions.

4. Distribute “Oyster Data Recording and Productivity Chart.” (Resource pgs. vi)

5. Run rounds 1-5.  Each round will have to be run 3 times to let all students participate.

6. Have students record their catch totals on the Oyster Data Recording and Productivity Chart after each round.

Closing: Work with students to discuss and complete the “Oyster Harvesting Reflection Page.” Have students work backwards and write descriptions of each new oystering technique that they just simulated.  Then review the reading for this lesson from The Last Waterman.  Ask the students to consider which method is the hardest and which the easiest.  Using what method was it easiest to make the most money?  Would this continue to be so?  Why or why not?  What would the oysters have said if they had a voice?

Part 2: Mathematics

Opening:  Choose one or more of the rounds from the Social Studies simulation and run it or them again.  Have students record this data and find the average of the Social Studies simulation and the mathematics simulation.  Next, inform students that today they will be testing their estimation skills and building their understanding of percent of increase.

Actions:

1. Have students setup their desktop for estimating and calculating the percent of increase in output per worker, per machine or per unit of work.  They need their “Oyster Harvesting Data Sheet,” and their “Oyster Harvesting Productivity Worksheet.”

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

3. PICTORIAL UNDERSTANDINGS – Talk students through this example.

A waterman’s monthly profit increases by 10% when he changes from patent tonging to skipjack dredging.  The increase is $120.  What is the new monthly profit after this increase?
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     One waterman’s average catch rose from 60 bushels per week to 270 bushels per week when he changed from tonging to motorized dredging.  What is the percent of increase that occurred in the switch? 



Questions:

• Will the increase be more or less than 100%?

• How was the amount of change determined?

• What would be a 100% increase over the original 60 bushels?

• What would be a 200% increase over the original 60 bushels?

• What would be a 300% increase over the original 60 bushels?

• What would be a 50% increase over the original 60 bushels?

• A fraction can be converted to a ________ and then to a _______________.

4. Give students similar problems and see if they can illustrate the solutions.

5. Be sure students can convert fractions to decimals to percentages.

6. Have students study their data from their “Oyster Harvesting Data and Productivity Recordings” and have students estimate the amount of increase and the percent of increase.
7. BUILD THE ALGORITHM for Percent of Increase

Challenge students to build the algorithm for percent of increase by using their knowledge and pictorial understandings.  The simulations run during Social Studies using the different oyster techniques can be analyzed by studying the percent of change in a given quantity.

Use the following graphic to get students to describe the increases that are occuring.  What is the algorithm?

(Amount of change  = percent of change multiplied by the original amount)

8. Using the algorithm, have students determine the actual amounts of increase and percents of increase on their “Oyster Harvesting Data & Productivity Recordings.”

Integrated Summary

1. During the Social Studies simulations, students collected a great deal of data on their “Data Recording and Productivity Worksheet.”  They should use their knowledge of percent of increase to complete an analysis of output per worker per machine and given an eight-hour day, the output per hour per machine.

2. Have the students run through each of the rounds 3-5 again, more than once each, with a limited amount of “oyster replenishment” after each year’s harvesting.

3. The final student challenge is to write, in composition form, an analysis of how their findings pose a threat to the Chesapeake Bay oyster population. Their written statements must clearly be supported by data referenced from their solutions to the percent increase problems.
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