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Estimating and calculating fractions of arable land

Objective: Given a teacher-modeled example and partner practice estimating fractions of productive land areas and calculating population densities, students will be able to articulate a strategy for estimating with fractions.

7th Grade Math GLE 1.1.8 Apply estimation strategies involving addition and subtraction of integers and the four basic operations on non-negative decimals and fractions to predict results or determine reasonableness of answers.

Activating Prior Knowledge: Good morning, everyone!  Today you're going to apply your understanding of fractions and land area to estimate how much arable, or farmable, land is on different islands.  Then you'll calculate the answer and check your estimate.  

Discrepant Event: We're going to use information about land area and fractions to figure out how many square miles each island has that are suitable for farming.  Then we'll use that area and some information about population density to figure out how many people each island could support.  I'll do the first one with you here on the projector. {work through first problem, thinking aloud about reasonable estimates, getting input from students about strategies to use}

All right, are there any questions before we move into our [preassigned] partners?  Okay, go to work, and if you need help, remember that both partners should raise their hands, so I know you tried getting help from one another first.  You have about 25 minutes to work through these questions with your partner, and then you'll have a few minutes to write to this prompt in your math journal before we talk as a group about the strategies you used to tackle these problems.

Closing: Good thinking today, class.  Before we head off to lunch, I want to hear a few of the strategies that people used to estimate areas of land and calculate and check their answers.  I'll be making copies of this class brainstorm for you to include in your Island Journals. {ask for students' ideas about how to estimate and solve the problems.}

Postassessment: Journal Prompt:  Now that you've had some practice making estimations with fractions and then calculating exact numbers, explain one strategy that worked for you.  You may explain your method with words, or show a clear example of an estimation and calculation.  Was it difficult to make accurate estimates at first?  Did it get easier with practice?




Performance

	Criteria
	Emerging
	Developing
	Proficient

	1.1.8 Apply estimation strategies involving addition and subtraction of integers and the four basic operations on non-negative decimals and fractions to predict results or determine reasonableness of answers.
	Student is not able to, or does not attempt to, explain, describe, or show examples of a strategy for estimating and calculating solutions using fractions.
	Student is able to describe or show an example of a strategy for estimating and calculating solutions using fractions.  
	Student is able to clearly explain or write out an example of a strategy for estimating and calculating solutions using fractions.


For each question, first estimate and then calculate the answer.  

1) You are ready to plant your first crop on your new island home.  If your proto-empire controls several islands that have a total area of 10,000 square miles, and 2/3 of the land is good for growing crops, how many square miles of arable (productive) land are there in your island chain?

Intensive agriculture in your island chain, planned and controlled by government bureaucrats, supports 300 people per square mile of farmable land!  How many people can your island support?

2) If your island is 45,000 square miles, and 5/9 of the land is good for farming, how many square miles of productive land are there on your island?

If your methods of subsistence agriculture support 28 people per square mile of productive land, how many people can survive on your island?

3) If the area of your island is 600 square miles of low, rolling hills, but the climate is to cold to grow your crops, you must rely on wild foods that you can hunt and gather.  This way of living can support only about 5 people per square mile.  How many people can your island support?

4) If the area of your island is 1100 square miles of land, covered in steep hillsides with just a few fertile plateaus and lowland swamps, and only 1/3 of the land is good for growing crops, how many square miles of arable (productive) land are there on your island?

Intensive agriculture on your island will feed about 120 people for each square mile of crops that you grow.  Based on the area of arable land, which you calculated above, how many people can your island support?

5) If the area of your island is 600 square miles of low, rolling hills, and 4/5 of the land is suitable for growing crops, how many square miles of arable (productive) land are there on your island?  {Use numbers, pictures, words, labels, etc., to show your thinking about this problem.

Intensive agriculture on your island will feed about 160 people for each square mile of crops that you grow.  Based on the area of arable land, which you calculated above, how many people can your island support?

