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[image: image1.wmf]Lesson Summary: In this activity students will learn that air has weight (an optional demonstration is presented for students to visually see this scientific concept) and use measurement and geometry skills to determine the weight of the air in the classroom, which will probably turn out to be more than they (and maybe even the teacher) might expect.  The activity will require them to use their knowledge of ratios and “per”-type problems to solve for the total weight.
Subject: Math: Geometry, Measurement, Problem Solving
Grade Level: 

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

Materials: 
· meter sticks
· As Light As Air Worksheet
For optional introductory demonstration:

· two balloons

· thin dowel rod
· thumb tack

· string

· tape
Lesson Plan: 
· The teacher should explain a bit of science to introduce the activity.  To understand the activity, students will need to know that air has weight, which means that it is pulled down by gravity.  The teacher can use some of the following examples to illustrate this to the students.  We don’t notice the weight of the air usually because there is a somewhat constant air pressure around us.  However, we can sometimes feel changes in air pressure, which is evidence that air has weight.  For instance, as we ascend upward when we fly in airplanes or drive up into the mountains in a car, the air pressure is lower (since we are higher up) and there is less air pushing downward on us.  Our ears are used to the higher pressure, and so to balance the difference, some air is pushed out from inside our ears.  The air being pushed out causes us to feel our ears “pop.”  A more visual example of the weight of air can be seen in the following demonstration which the teacher could present or instruct the class to do: 

· Push a thumb tack in as close as you can to the exact center point (by length) of a dowel rod which is about 2 feet in length.

· Tie a string around the thumb tack, and attach the other end of the string to the ceiling or some other high object by tying it or using tape.

· Tape an uninflated balloon to each end of the dowel rod.  The dowel rod should be as close to horizontal as you can get it.  If it is not, move the thumb tack a little bit until it does.

· Remove one balloon from the rod and inflate it, then tape it back on.  The side with the inflated balloon should hang lower than the other balloon, which shows that the weight of the inflated balloon is more than the weight of the uninflated balloon, illustrating that air has weight!

· The activity will follow along with the worksheet, which should be given to each student.
· The students should be split up into groups of 3 for the activity, with a meter stick for each group.
· Each student in the group should measure either the height, width or length of the room.
· After measuring, the students should return to their desks to work on the calculations.

· Students will stand up and help each other to find their height.  The heights will be written on the board or overhead, each one under the next with digits lined up for ease with addition.  After all the heights have been measured, including the teacher’s, the heights will be carefully added as a class or using a calculator. 
· Students will then be able to complete the worksheet at their desks.
Assessment: 
Since classrooms will vary in size, the teacher may wish to measure the room and go through the calculations on the worksheet either before or after the students perform the activity to create a key to check the students’ work, but since measurements will vary a bit between groups, the numbers will not be exact.  Therefore, the teacher should check for understanding of the concepts and general correctness rather than emphasize precision of the results.
Lesson Extensions:
· The students should be impressed by the weight of the air in the room, as it could be more than 100 lbs., but they might find an even more surprising weight by taking a quick excursion and measuring the volume of the school’s gym or cafeteria to calculate the weight of the air in larger rooms.  To measure the dimensions of large rooms it might be best to measure the height of bricks on the wall or the width of tiles on the floor, count the bricks/tiles, and multiply to find the total distance.  If such an excursion is not reasonable for the class, then the teacher could measure the dimensions before class and ask the students to find the weight of the air, or the teacher could ask them to find the weight of the air in some large sports arena by estimating the dimensions and finding the volume.  For instance, the Astrodome could be estimated to be a cylinder with a radius of about 110 meters and a height of about 55 meters.  This results in a volume of about 2 million cubic meters, which means the air in the Astrodome weighs about 2.5 million kilograms or 5.6 million pounds!
TEKS:
7.2 (B) Add, subtract, multiply, and divide fractions and decimals to find answers

7.2 (D) Use division to find unit rates and ratios in proportional relationships

7.2 (F) Select and use appropriate operations to solve problems

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

7.9 Estimate measurements and solve problems involving length

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