The Lung Experiment                                                   
Materials Required:

· Clear Plastic Bottle

· 2 Balloons

· Tape

· Scissors

· Straw

· Play dough

Safety Considerations:

· This activity is fairly safe. Be careful that the students do not cut themselves with the newly cut edge of the plastic bottle.
Curricular Context:
This lesson can be used in Grade 5 when studying “Maintaining a Healthy Body”. The Middle Years Specific Outcome is 5-1-10.

Within this specific outcome students will be learning about the components of the respiratory and circulatory systems. They should be able to understand how the lungs take in oxygen and breathing out carbon dioxide.
Lesson Procedure:

This lesson can use the P.E.O.E. model. (Prediction, Explanation of prediction, Observation, Explanation)
Procedure:

1. Don’t tell the students what you are making; complete this activity by leading it.

2. First make sure that the label is removed from bottle, and the cap is taken off

3. With the scissors, cut the bottle into half. Remind them to be careful that they do not cut themselves on the plastic.

4. Take a straw and one of the balloons. Cut the straw so that you have ¾ of it. Then place it into the neck of the balloon (Just until it enters the ball portion) and tape the balloon to the straw so there is no space for air to escape from the edge.
5. Put the part of the straw that you see in the neck of the bottle. The balloon portion should be able to completely fit in the rest of the bottle.

6. Using the play dough, fill in the space in the neck of the bottle, trapping the straw in the middle.

7. Cut the other balloon at the stem portion so you only have the ball to work with. Stretch this over the open portion of the plastic bottle that you cut. You may need a buddy to help you!! 
“What will happen to the balloon trapped inside if we pull down on the stretched balloon? Why do you think this will happen?” (Completing the Prediction, and Explanation of the prediction)
8. Try it!!! Pull the stretched balloon down by the middle. Don’t pull too hard.

9. “What did you observe? Why do you think this happened?” (Here we are looking for them to try to complete the observation and explanation portion of P.E.O.E.)
What if…

· We change the speed at which we pull down on the stretched balloon?

· We change how tight the balloon is on bottom part of the bottle?

“Did you observe anything different? Did the balloon fill up more/less/same?”
Observation: 
The students should observe the balloon inside the bottle filling with air when they pull down on the stretched one. They should also notice that the balloon shrinks when they push the stretched part back to normal. 
Disequilibrium:

This is a good activity because it is showing them how their lungs work with the diaphragm. They may also not expect that the balloon would fill with air when we pull down on the other balloon piece because the only air way is through the straw and this involves the idea of air pressure, which they may not have learned yet. 
Have a discussion with students giving their ideas as to why the balloon was filling with air. Maybe make a list of their ideas then have them shorten the list as a group to what they think are the best 3 ideas. Once they have determined what they believe as a group, you can go into an explanation to help them clarify why it occurred. 
Explanation:


The reason the balloon inside the bottle filled up was because of the change in air pressure. When the stretched balloon on the bottom was pulled down it made the area inside the bottle larger. The increased area inside the bottle held the same volume of air, therefore the air had an increase in the room in which it had to fill and so there was less pressure pushing in on the balloon. To keep the volume inside the bottle the same, the balloon inside the bottle took in air so that the pressure inside the whole container was the same as the pressure outside the container.


This is what happens as we breathe. The balloon inside the container is like our lungs, the container is the thoracic cavity (chest), the straw is like our nose and trachea, and the stretched balloon on the bottom is like our diaphragm. Our inside has a certain air pressure that is the same as the outside world. When the diaphragm goes down, there is more room for air so our lungs fill up. When the diaphragm goes back to normal, it pushes all the air out of the lungs.
Questions:
1. What happened to the balloon inside the container when we pulled down on the stretched balloon? 

2. What part of your body is this activity representing? What are materials representing?
3. Why did the balloon fill up with air when we pulled down on the stretched balloon? Why did it shrivel up when let the stretched balloon go back to normal?

4. Can you think of why we need to keep the air pressure inside us the same as outside us?

5. Can you think of what is in the air when we breathe in and what is in the air we breathe out?
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