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Lesson Summary: In 1918, cities like Houston were so crowded that some people had to build “make-do” houses in the streets. In this activity, students will design two houses using the same amount of material (representing surface area). They will determine the volumes using mathematical equations then test their houses to see which holds more beans (has more living space).
Subject: Math: Geometry
Grade Level: 

· Target Grade: 7
· Upper Bound: 8
· Lower Bound: 6
Time Required: One class period

Materials: 
· poster board
· scissors
· rulers
· masking tape
· markers, colored pencils and other supplies to decorate with
· dried beans for each group of students
· Tight Quarters Worksheet
Lesson Plan: 
· Before class, cut the poster board into pieces that are 3 inches high and 12 inches long. Each group of students will need 2 pieces of poster board, one for each house they will construct, and a baggie filled with enough dried beans to overfill the cylinder house described below. 

· Explain to the students the problem they are faced with. In 1918, cities like Houston were so crowded that some people had to build “make-do” houses in the streets. The students will have a limited amount of materials out of which to make their house, but they wanted the houses to have the largest possible volume. They will be making both a cube house and a cylinder house, but only the house which they calculate to have the larger volume will be decorated. When filling out the worksheet and building their houses, they can disregard the need for a ceiling and use the surface they are working on for the floor.
· Divide the students into groups of 2 or 3.

· Give each student a worksheet and have the groups work together to record their measurements, complete the worksheet and determine which house has the larger volume and will thus hold more beans.
· Although the students are working in groups, each student should complete their own worksheet and show how they arrived at the hypothesis.
· Give each group two pieces of poster board. Have them assemble both houses but decorate ONLY the one with a greater volume. 
· The students will be given beans to fill up their decorated house once the teacher sees that both houses were assembled correctly and their math is correct.  One student should stabilize the house while another student adds the beans.

· After the students fill their decorated house with beans, have them use the same beans to try and fill up the second house. If the students were correct in determining which house holds more, there should be extra beans left over that cannot fit into the second house. If they were wrong, there should be space left over in the second house. 
Lesson Extensions:
· For more advanced or higher grade classes, each group could be given the same amount of poster board but allowed to design the house using whatever shape they wish. The team whose house holds the most beans wins.  Alternatively, the students may be asked to design a living space with a floor and ceiling given a certain amount of material to cut out and work with.
TEKS:
7.4 (A) Make formulas for conversions, perimeter, area, volume, and scaling

7.5 (A) Use concrete models to solve equations and symbols to record actions

7.8 (C) Use geometric concepts and properties to solve problems

7.13 (A) Identify and apply mathematics to everyday experiences 

7.13 (D) Select from among various tools to solve problems

8.8 (A) Find the surface area of prisms and cylinders using models and nets

8.8 (B) Connect models to formulas for volumes of different 3-D shapes

8.8 (C) Estimate answers and use formulas to find surface area and volume
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