Lung in a Pop Bottle

What is it?


Using simple materials that are found in most homes, the students will be able to create a working model of a lung and explain how it takes in and expels air.

Materials:

· Regular 2 litre empty (clean) plastic pop bottle

· Scissors

· Balloon

· Tape (preferably scotch tape)

· A circle cut from a plastic shopping bag slightly larger than the diameter of the pop bottle

Construction:

1. Cut the top off of a 2 litre plastic pop bottle

2. Place a balloon inside the bottle and stretch the neck of the balloon over the opening of the bottle so that the balloon hangs inside

3. Tape the circle cut from the plastic bag onto the bottom of the bottle ensuring the seal is air-tight

4. Holding the bottle, pull and push the plastic bag up and down causing the balloon to slightly inflate and deflate

Safety Considerations:

This activity has minimal safety risks however, while most middle years students know not to put plastic bags over their heads, it is important to ensure that this does not happen.  By cutting the shopping bags into the necessary shape prior to the lesson, catastrophe can be avoided.  Furthermore, ensuring that the scissors are in prime working condition will minimize the likelihood that students will cut themselves while cutting.

Where Does it Fit?

Grade 8, Cluster 1: Cells and Systems

8-1-10 ( Describe structural and functional relationships among cells, tissues, organs, and systems.

AND

Grade 5, Cluster 4: Weather

5-4-03 ( Describe properties of air.

Teaching Commentary and Sequence:

1. Using a pre-constructed model without the plastic diaphragm, show the contraption to the class and ask them what they think it is.

2. If no one guesses correctly, explain that it is similar to our lungs (but we have 2).

3. Ask the students if they can think of a way to inflate the balloon without blowing it up, thus inflating the lung without blowing air into the mouth.

4. Attach the plastic bag and ask the students what they think it is meant to represent.

5. Explain that the plastic bag is meant to represent the diaphragm and what the diaphragm is.

6. Ask the students what they think will happen if the diaphragm is moved up and down.

7. Move the diaphragm up and down and show the balloon inflating and deflating.

8. Have the students construct their own models so that they can see how each part is related.

9. Ask the students why they think the balloon inflates and deflates.  Use guiding questions such as:

a. What happens to the air inside the bottle but outside the balloon when the diaphragm is moved?

b. Where does the air inside the balloon come from and how does it get there?

10. Have the students compare the model to their own lungs and extrapolate how we breathe.  Point out that if you did not have the muscle action of the diaphragm, you would not be able to breathe.

Concluding Questions:

1. Describe what happens to the air (not the balloon) when the diaphragm is moved up and down.

2. Compare the Lung in a Pop Bottle to our own lungs and describe similarities and differences.

3. Using the Lung in a Pop Bottle as a guide, describe how we breathe.

4. What do you think would happen if the diaphragm were lowered too much?  Why?

5. If the plastic bag needs an air tight seal to effectively inflate and deflate the balloon, what problems can you see people having if there was a problem with their diaphragm?

Where did this come from?


I purchased a kit entitled “Pop Bottle Science” from Chapters, which included a 2 litre pop bottle, balloons, a cork, measuring spoons, and a book outlining 79 different experiments/discrepant events that can be demonstrated with these simple tools (and a few common household items).  I decided to demonstrate the event with the lung because it is something that most people could easily create with items they have around the house.  It also creates a working model of the lung that can be used throughout any cluster dealing with respiration or body systems.

Brunelle, Lynn. (2004). Pop Bottle Science: 79 Amazing Experiments and Science Projects. New York, NY: Workman Publishing, pg.119-120
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