Area and Perimeter

This problem gives you the chance to:
• work with area and perimeter of rectangles
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1. The perimeter of this rectangle is 2(5 + 2) = 14 inches.

The area of this rectangle is 2 x 5 = 10 square inches.

a. Draw a diagram of a rectangle with the same perimeter, but a larger area. Write down the area of your rectangle.







b. Draw a diagram of a rectangle with the same perimeter, but a smaller area. Write down the area of your rectangle.







2. The perimeter of this rectangle is 22 inches.
The area of this rectangle is 24 square inches
a. Is it possible to draw a rectangle with the same area as the one on the right, but a larger perimeter?
Explain your reasoning.
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b. Is it possible to draw a rectangle with the same area, but a smaller perimeter?
Explain your reasoning.










Implications for Instruction
Students at this grade level have been working with area and perimeter since third grade. They know the basic procedures for making the calculations on rectangles. However, many students are still struggling with the conceptual knowledge. They haven’t learned the information in a way that allows them to apply it to new or unusual situations.

Consider the idea of layers of knowledge. One way of knowing something is physical representation (Using only the grid paper provided, construct as many rectangles as you can with an area of 12 square centimetres.) The next level of understanding is to be able to apply an idea to a real world context. (Fred’s flat has five rooms. The total floor area is 60 square meters. Draw a plan of Fred’s flat. Label each room, and show the dimensions of all the rooms.) Finally, students should be able to work with mathematical abstractions. (The area of a rectangle is 12 square centimetres. What might be the dimensions?) This idea of
assessment by contextual exhaustion is from the work of David Clarke, University of
Melbourne.

As students at this grade level have been working with the calculations and procedures at earlier grade levels, the challenge at this grade level is to work more on cognitive demand by applying the information in new and novel ways, increasing the level of abstraction, and providing problems with longer reasoning chains. Students need opportunities to investigate the relationships between mathematical ideas, such as area and perimeter. They should have tools for organizing their thinking. Students need to develop persistence for solving problems where the correct procedure is not immediately obvious; in this case working from the
answer to the dimensions. Students should also be developing criteria for making a convincing argument, by quantifying information and checking it against the original conjectures.

Ideas for Action Research – Examining Student Misconceptions and
Planning a Re-engagement Lesson
Almost 49% of the sixth graders scored “0” on this task. 80% of the students with this score attempted the task, amounting to almost 3000 students.  For this reason, it is important to look at their thinking in depth. Students have been working with area and perimeter of
rectangles since third grade.  What made this difficult for students? There are some
important misconceptions. Errors are more than just an unwillingness to investigate. The following student work is from students with total scores of 14 to 25.
Questions for consideration when examining student work:
•	Are students making the areas larger and smaller in part 1?
•	Are students forgetting to keep the perimeter the same?
•	Are students giving dimensions that will make a rectangle?
•	What does in mean to have a dimension of “0”?
•	Is the student changing the wrong measurement, area or perimeter?
•	Is the thinking consistent in both parts of 2, thinking they are both possible or both impossible? What are some of the reasons for the discrepancies?
•	Some students describe shapes that would meet the new criteria for either 2a or 2b,
but don’t give dimensions or offer proof by verifying area and perimeter. Can you find these?
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•	Several students use the same dimensions in part one as the sample rectangle. Why might they do this?  What aren’t they grasping about the prompt?
•	Some of the student reasoning is based on beliefs about the effects of operations on numbers. What is correct and incorrect in their understanding?

After examining and discussing all the student work, how might you plan a small mini-unit to dig into the misconceptions and help students explore area and perimeter to develop a
deeper level of understanding? Which misconceptions should be dealt with explicitly? Which
misconceptions should be dealt with through investigation and direct experience?


Ideas for Action Research 2 – Problem of the Month
One interesting task to help students stretch their thinking about 3-dimensional shapes is the problem of the month: Surrounded and Covered, from the Noyce Website: www.noycefdn.org/math/members/POM/pom.html
Ask students to work individually or in teams to solve the problem. Have them make posters of calculations they made, their conclusions, and graphics or visuals to support their thinking. The poster might also include other ideas they want to explore or conjectures they haven’t
had time to test. The purpose is to give them some complex mathematical thinking, that requires persistence, willingness to make mistakes, edit and revise, and is worth understanding the thinking of others. Now give students a chance to investigate part D of this task.
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Level D:
Tex has a home on the range (where the deer and antelope play). He wants to build a

rectangular corral for his horses. He only has 170 feet of fencing. What size ofcorral
should be built to make sure the horses have the most room? List the dimensions and

area. Justify why you know you know the corral is as large as possible. Explain how you
figured it out.

Tex gets a better idea. He has a barn on his ranch that is 80 feet by 120 feet. He decides
to build the corral using one side of the barn and the 170 feet of fencing. What should be
the dimensions of the corral now? What is the area? Explain your mathematical

reasoning.

A year later, Tex needs a second corral. This time he has 240 feet of fencing. He doesn’t
want to use the other side of the barn, because it is near a small pond. He picks out a new
location and realizes that he does not need to make the corral a rectangle. He designs a
corral the shape of a hexagon. What are the lengths of the sides and what is the area of
the corral? Explain how you found your answer.

Tex thinks that maybe another shape would make an even larger area for his corral.
Determine what the shape should be and its area and dimensions. Justity your answer

using mathematical reasoning.




