Exploring Lung Capacity
Outcomes: 
Students will be expected to describe the structure and function of the major organs of the respiratory system (302-5). Students will be expected to select and use tools in building models of organs or body systems (205-2)

Materials:
· Masking tape

· Water

· Permanent markers

· Washtub

· Straw 

· Balloons

· 1 gallon (4-liter) clean plastic water jug

· 2 foot (60cm) piece of rubber tube (with an inside diameter the same as the outside diameter of the straw so they can fit snugly together).

Engage:

Discuss with students breathing. Ask them if there is any way to control the amount of air we take into our lungs (deep breaths). Give all the students a balloon and ask them to inflate them, if some have trouble suggest stretching them first. Now ask students if they think this is a good indicator of the amount of air that they can push out of their lungs in one breath. Why or why not? Ask students if they can think of a better way of measuring the amount of air they can push out. After this discussion explain to students that they are now going to compete to see who’s lungs can hold the most air. 

Explore:
1. Place a strip of masking tape vertically along one side of the water jug.

2. Calibrate the water jug by adding water in 2 cup (500ml) amounts and using the marker to mark off each 2 cup level of tape in order to create 500ml increment lines on the water jug for measuring. Add enough water to completely fill the jug.

3. Add water to the washtub until it’s three-quarters full.

4. Insert the straw into one end of the tubing. Tape the straw and the tube together where they connect.

5. Place one hand over the mouth of the water jug and the other hand along the side. Quickly turn the jug over and place the mouth of the jug in the tub of water so that the water doesn’t come out of the jug. Remove your hand from the mouth and make sure that the water stays in the jug. Continue to hold the jug with your other hand.

6. Slide the free end of the tubing into the mouth of the jug. Note the water level marked on the tape.

7. Take as big a breath as you can and exhale into the straw. Measure the amount of air you can breathe out, using the change in water level on the tape.

Explain:

Discuss and explain how lungs work in some detail with the students. 

Air enters the respiratory system through the nose and mouth. Tiny hairs in the nose act as a filter to trap large particles from the air and keep them from getting into your lungs. The nose also contains mucus, which traps particles and keeps the cells in the nose moist. Air then moves into the lungs, the bronchial tubes continue to branch into smaller and smaller tubes called bronchioles until they reach small air sacs called alveoli. In the alveoli, oxygen from the air is transferred into the blood and carbon dioxide is removed.

Extend: 
Ask students what factors could change with lungs to increase or decrease lung capacity. Ask why they think smokers have a reduced lung capacity and why athletes tend to have a larger lung capacity.

Apply:
Have students think of atleast two other methods they could test for lung capacity in groups and then present their ideas as a group in front of the class. Ideas could be passed in and students assessed based on their participation and ability to work in groups.

NOTE A 10 year old boy or girl has lungs that can hold a maximum of about 2.7 L of air. By comparison, an adult can breathe in a maximum of about 5 liters of air.

