Planning Guide: Surface Area and Volume

Sample Activity 1:  Development of Understanding of Area of Two                                

                                 Dimensional Objects 
Research indicates that even if students have had prior exposure to the development of the area of a rectangle formula, this activity is well worth the time to develop again.

a. Rectangle Comparison—Square Units

Give the students a pair of rectangles that are either the same in area or are very close, a model or drawing of a single square unit, and an appropriate ruler. The students are not permitted to cut out the rectangles or even draw on them.  The task is to compare, in any way that they can, the areas of the two rectangles.  They should use words, drawings and numbers to explain their decisions.  Some suggested pairs are as follows:

4 × 10 and 5 × 8, 5 × 10 and 7 × 7, 4 × 6 and 5 × 5

Adapted from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades 5–8, 1e (p. 253). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.

b. Area of a Parallelogram


Give the students two or three parallelograms either drawn on grid paper or, for a slightly harder challenge, drawn on plain paper.  If drawn on plain paper, provide all dimensions—the length of all the sides and the height.  Their task is to use what they have learned about the area of rectangles to determine the area of these parallelograms.  Encourage the students to find a method that will work for all parallelograms.

c. Area of a Triangle

Give students a piece of grid paper with at least two triangles drawn on it—not right triangles. The task if for students to find the area of the triangles using what they have just learned about the area of a parallelogram.  The method chosen must work for all triangles and should be justified for all the triangles they have been given as well as one more that they draw.

d. The Real Story Behind the “Area of a Circle.”

One sunny afternoon, Dominic Candalara asks Archimedes if he is interested in walking down to a very popular pizza shop in downtown Syracuse, Sicily, for lunch. Even though Archimedes is extremely busy, he does not want to upset his friend so he accepts his luncheon invitation.

They place an order for a large, 14-inch round pizza, but just as it was served they hear the sounds of fireworks. Dominic immediately jumps from his seat, hoping to catch a glimpse of what was taking place outside, leaving Archimedes alone with the pizza.

Not interested in the activities on the street and not really hungry, Archimedes calls to the chef, “Hey, Rosseti, bring me a big sharp knife!” The chef obliges and watches while Archimedes begins to cut the round pizza into very thin slices.  Each slice of pizza is uniform in size and the slices are even in number.

For every slice, there is a top and a bottom. Placing a top and a bottom together, side by side, Archimedes discovered the circle becomes a square.  The area of the near rectangular shape is approximately the radius of the circle time one half the circumference of the circle.

Reproduced with permission from Mathematics Department of Edison Community College, "The real story behind the 'Area of a Circle,'" Edison Community College, 2007, www.edison.cc.oh.us/Math/AreaCircle.htm (Accessed March 2007).













































Look For…


Do students:


explain solutions for area using their own words and without the use of formulas?


understand the meaning of square units and their origins?


understand that the formulas for the area of a rectangle A = l × w and A = b × h are interchangeable?


recognize the similarities and differences between rectangles and parallelograms?


recognize that a parallelogram is always made up of two congruent triangles?


recognize that as the pieces of “pizza” (circle) become smaller, the near-parallelogram become closer and closer to forming a near-rectangle?


recognize the dimensions of the near-rectangle to be the radius of the circle and half the circumference?
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