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 Under Pressure 

Lesson Concept Gaseous exchange between oxygen and carbon dioxide takes 
place in the lungs.  Air moves in and out of the lungs due to air 
pressure. 

Link In the previous lesson, students learned the structures and 
functions of basic parts of the respiratory system.  In this lesson, 
students will learn how air pressure helps to transport air in and out 
of the lungs.  In the next three lessons, students are introduced to 
the circulatory system, and learn how the respiratory and circulatory 
systems work together to transport gases and nutrients. 

 
Time 60 minutes  
 
Materials Whole Class 

Masking tape 
Per Partner  
1 Water bottle (see advance preparation) 
1 T-valve (see advance preparation) 
Piece of clear tube (see advance preparation 
1 Latex glove 
1 2-inch piece of clear rubber tubing 
2 Small rubber bands (for braces) 
1 Regular-size rubber band 
Whiteboard and markers 
Individual 
Science notebook 
Lab sheet 
Pencil 

Advance  

Preparation  1. Tape two square sections in room.  One square is about 3 feet 
by 4 feet and one square 5 feet by 7 feet.  
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 2.  Cut plastic water bottles in half. 

3. Drill hole in each water bottle cap. 

4. Cut clear rubber tubing into 2 inch pieces. 

5. Review (R1) Teacher Background. 
Procedure: 
Engage (5 minutes) Air flows in and out of the lungs. 
1. Ask partners to recall the passageway that air moves through from outside of the 

body to inside of the body.   
2. Have several students share to confirm the passageway they learned in the last 

lesson. 
3. In a think-pair-share ask partners to brainstorm what causes the air to move from 

their nose to the lungs.  Record students’ ideas on a chart.  
4. Explain that in this lesson they will explore how this happens. 

Teacher Note: Keep the chart to review at the end of the lesson.  If the students 
mention air pressure, build on that in the Explore Stage.  If they do not mention air 
pressure, they will experience it in the Explore Stage. 

 
Explore #1  (15 minutes) Air moves from areas of high pressure to areas of 

low pressure. 
5. Distribute the lab sheet to each student. 
6. Pick 5 students to come up and stand in the smaller square (make sure they will 

be squished, call up more students if necessary).  Explain that they represent air 
molecules.  Ask them how they feel.  They should say squeezed or squished.  

7. Ask the students in the small square if they would like to go to the bigger square.  
They should say yes.  Ask them why.  They should say they will be less squished 
or feel less pressure.   

8. Send the students to the bigger square and note how they spread out.   
9. Explain to students that air molecules behave in the same way.  Molecules in a 

smaller space are going to feel more pressure than the same molecules in a larger 
space.   

10. Write the words “high pressure” and “low pressure” on the board.  Emphasize the 
concept of air pressure flowing from high pressure to low pressure.  

11. Ask students to use the “pressure” words as they describe how the students move 
from the smaller square to the larger square. 
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Explore #2  (15 minute).  The contraction of the diaphragm changes the 
size of the chest cavity.  In inhalation, the cavity increases in 
size, creating an area of less air pressure. This enables air to 
flow from high pressure (outside the body) to low pressure 
(lung area).  In exhalation, the cavity decreases in size, 
creating an area of high air pressure.  This causes the air to 
move from the lungs (high pressure) to the outside (low 
pressure).  

12. Ask students to put their hands on their chest and inhale.  What do they notice? 
(Their chest should expand).  Now ask them to exhale.  What do they notice (the 
chest should contract).  

13. Working with a partner, ask them to explain how and why the air moves in and out 
of their lung based on what they just learned about the “student” molecules moving 
in the small and large space.  

14. Ask several partners to share their thoughts; correct if necessary (inhale:  chest 
cavity increases, creating less pressure so that air from outside moves in; exhale:  
chest cavity decreases, increasing the pressure so that the air moves out of the 
lungs to the outside). 

15. Explain that students working in partners will have an opportunity to build a model 
of their lungs. 

16. Hand out one latex glove, one T-valve, 2 small rubber bands, one large rubber 
band, and one 2-inch section of clear tubing to each student pair.   

17. Give the students the following instructions (one at a time). 

Teacher Note:  Build the model with the students.  Demonstrate each step, ask students 
to repeat it, then walk around to check their work. 

a Take a small piece (~2”) of the clear rubber tubing, and push one end over 
the top of the T-valve. 

b Cut the fingers off of a latex glove. 
c Take one of the latex fingers and bunch together the open end and place the 

rubber band twice around the end.  Push the open end of the finger onto one 
side of the T-valve and role the rubber band over the T-valve.  This is the 
most difficult part of this activity.  Do this again with a second latex finger on 
the other side of the T-valve.  These are the lungs (see diagram below). 

d Take the cap off the bottle and drop the lungs into the bottle so that the 
tubing protrudes out the neck of the bottle.  Push the end of the tube 
through the cap.  Replace the cap on the bottle.  The T-valve is upside-
down in the bottle, with the lungs hanging down. 

e Next cut a piece of latex from the palm of a glove large enough to cover the 
bottom of the bottle. This will be the diaphragm. 
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f Use a rubber band (twice around) to secure to diaphragm to the bottom of the 
bottle. You have made your lungs! 

18. Ask students to hold their lung with one hand to keep the rubber band and 
diaphragm in place.  Ask them how they would show “inhale” (i.e., how would they 
make the space larger)?  [Gently pull the diaphragm down.]  How would they show 
exhale (i.e., make the space smaller)? [Gently push the diaphragm up.] 

 

Teacher Note:  This sketch shows how the balloon should act.  In inhalation (pulling 
down on the diaphragm), the cavity increases and the balloons-lungs inflate.  In 
exhalation (pushing up on the diaphragm) the cavity decreases and the balloon-lungs 
deflate. 

 
 

The model looks like this when the diaphragm is pulled down (inhale) and lungs inflate 

                                    
 

The model looks like this when the diaphragm is pushed up (exhale) and lungs deflate 
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19. Remind students to hold the bottle with one hand on the rubber band to keep the 

diaphragm in place.  Ask them to experiment and make observations with their 
partner.  What happens to the lungs? What is happening with air pressure inside 
the chest cavity?  What happens to the air pressure when the diaphragm is pulled 
down?  What happens to the air pressure when the diaphragm is pushed up? 

20. Have partners complete the questions on the lab sheet. 
Explain (15 minutes) The diaphragm changes the air pressure in and outside 

of the body, which causes air to move from areas of high pressure to 
low pressure.  

21. Distribute white boards and markers to partners.  Ask them to draw what they think 
is happening to the air pressure when a person inhales and exhales.  Have them 
include the action of the diaphragm in their drawing. 

22. Select a couple of partners to come to the front of the classroom to share their 
whiteboards.  Have one group present.  Ask the second group to present.  Then 
ask the class what they notice is similar or different in the groups.   

Extend/Evaluate (10 minutes) The diaphragm changes the air pressure in and 
outside of the body, which causes air to move from areas of high 
pressure to low pressure. 

23. In a think pair share, ask students to describe the airflow, using air pressure, when 
someone is performing CPR (chest compressions).  Discuss their ideas. 

24. Return to the chart created in the Engage Stage.  Have students edit their thoughts 
based on their learning.  Cross off the incorrect ideas and circle those that are 
supported from their learning. 

25. Ask students to complete the “summarize what you know” section on the lab sheet. 

Teacher Note:  Below are sentence frames for the summative question on the student 
lab sheet.  Incorporate these as you see fit. 

When air enters the lungs (breathing in), air pressure inside the lungs is __________.  
When air leaves (breathing out), air pressure in the lungs is______________.  Air 
travels from _________pressure to __________pressure. 
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Name:       
Date:      

 

Under Pressure Lab Sheet 
 

Square Sketch:  Draw the students in the small square and the large square.  
*Remember the students in the square represent air molecules.  

 
 
 
 
 
 
 
 
 
 
 
 
Air flows from       to      . 
 
 

Lung Model 
 

 
 
What is the diaphragm doing in the picture?  How is it affecting air pressure? 
  
  
  
 
What is happening with the lungs?  How are they affected by air pressure? 
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What is the diaphragm doing in the picture?  How is it affecting air pressure? 
  
  
  
 
What is happening with the lungs?  How are they affected by air pressure?  
  
  
   
	  
Summarize what you know: 
How are air pressure and breathing related? 
  
  
  
  
 
What additional/unanswered questions do you have about the respiratory system? 
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R1 

Teacher Background:  

Why do the lungs behave this way? 

When we inhale, the diaphragm and intercostal muscles (those are the muscles 
between your ribs) contract and expand the chest cavity. This expansion lowers the 
pressure in the chest cavity below the outside air pressure. Air then flows in through the 
airways (from high pressure to low pressure) and inflates the lungs. When you exhale, 
the diaphragm and intercostal muscles relax and the chest cavity gets smaller. The 
decrease in volume of the cavity increases the pressure in the chest cavity above the 
outside air pressure. Air from the lungs (higher pressure) then flows out of the airways 
to the outside air (lower pressure). The cycle then repeats with each breath. 

The lung model operates in the same way. As you pull down on the latex diaphragm, 
the volume inside the plastic bottle (chest cavity) increases, which results in a decrease 
in pressure.  The molecules inside the bottle now have more room to move around in 
and therefore collide less frequently with the walls of the cavity and lungs.  As a result, 
air rushes into the lungs, inflating them. When the diaphragm is pushed up, the volume 
in the chest cavity decreases, so the pressure in the cavity increases. The added 
pressure on the outside surface of the lungs increases, pushing out the air inside the 
lungs. 

 
	  


