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The War Against “AIRorism”: Testing the strength of your air against Bernoulli’s Principle
Learners

This lesson is intended for Grade 6 learners exploring Cluster 2: Flight, as illustrated in the Manitoba curriculum. This particular lesson caters to a group of typically energetic, and sometimes over-anxious, students. It is for this purpose that the lesson includes two components and a possible extension activity – the first component is an activation activity to concretely reiterate the concepts of high and low pressure, while the second component is a demonstration extending this engagement into further cognitive comprehension with a teacher-directed/single student participatory demonstration. Additionally, this lesson is intended for a schedule allocating 55 minutes per subject period, which enables the introductory and extending demonstrations to be conducted effectively.

The discrepant demonstration, following this activation activity, will introduce some of the basic concepts of air pressure and pressure in general, specifically Bernoulli’s Principle, while the second, and only potential extension demonstration, serves simply to reiterate the findings of the first, to show the variety of ways in which Bernoulli’s Principle plays out.

Special Learner Characteristics: For the purposes of this assignment, no specific special learner characteristics are identified, although differentiated instruction and learning is certainly possible. Furthermore, the varied instruction – individual demonstrations, teacher-directed with a participating student second demonstration, and concluding journal explanations should respond to a variety of learning styles.

Outcomes/Objectives

6-2-01 Use appropriate vocabulary related to their investigations of flight (including 

fluid, pressure, lift, gravity, thrust, drag, Bernoulli’s Principle, propulsion, 

unbalanced forces) GLO C6, D4

6-2-07 Explain how Bernoulli’s Principle is applied in a device other than an aircraft

GLO A5, B1, D4

Resources/Materials

Activation Activity:

· No resources or materials required, just students

Demonstration 1:

· 2 strips of paper for each student in the class

· one  set of adolescent lungs per student in the class (assumption that each student will automatically bring these with them to each class, although they were reminded at the end of the last class that they would need these for a purpose other than demonstrating their superb verbal social skills)

Methods/Procedure

Activation Activity:

1. Immediately upon entering the science room and being seated - students are seated at table groupings of 4 in our classroom – I request that students join forces with one of the other groups in the class.

2. Once the groups are paired, I ask each group to choose a group leader within ten seconds (I will count aloud), and when the ten seconds is up, I want to see a hand in the air of the group leader in each group (group leaders must raise their hands upon being chosen).

3. All group members are instructed to form a close circle surrounding their leader (leader should be in the middle).

4. Students are now told we will play a game of “Bumper People,” meaning that as soon as I say “GO” and until I say “STOP” the group members must walk their bodies into, push up against, and create pressure on the leader from every direction. This must be done only with reasonable, not violent, pressure (safety is reiterated).

5.  After calling “ STOP” I ask the leaders: 

Question 1 - “What did you want to do when all of these bodies were pressuring you from 

every direction?” and ask group members as a whole “ Would you have wanted to 

be in the leaders’ situation and if you were what would you have wanted to do?” 

Target Response - Leaders wanted to get out or leave – move to an area without 

people pushing them.

6. Question 2 – So, you might say you would want to move from an area of what type of pressure to what other type of pressure?

Target Response - Lots of pressure, or HIGH pressure to an area of little pressure, or LOW pressure.

Extension – Remind students and reiterate how this is similar to the situation for molecules and other objects

Question 3 - In the high pressure situation were the group members (molecules) moving quickly or slowly? Could the leader move very quickly? 

Target Response - slowly since there wasn’t very much room in which to move

Question 4 - If the leader escaped into a low pressure area (few people pressuring) could the leader move quickly or slowly? 

Target Response - quickly because of less resistance

Extension - So, what does this mean for low pressure areas – is the air moving quickly or slowly? And for high pressure areas – is the air moving quickly or slowly?

Target Response – low pressure = fast moving air / high pressure = slow moving air

7. Students are asked to return to their original tables so that we may extend this activity into one that will help them to understand flight based on what we just learned. This means this is a direct place to use the information they just learned so they should take it with them into the next activity.


Demonstration 1:

1. I show the students that I have two strips of paper and that I will be handing out two strips of paper to each student in a moment. First, we need to make some pre-hypothesis based on what we now know about objects wanting to move from high pressure to low pressure areas (just as the leaders wanted to move), and without them trying this out before their pre-hypotheses are made.

2. If I hold the two strips vertically with one hand and blow in between them attempting to move them apart, what will happen?

3. If I hold one strip of paper just below the lip and blow horizontally directly above the paper, what will happen?

4. Students are instructed to, in their groups, try the two experiments: 1) holding the two strips together and blowing between them to move them apart; and 2) hold one strip just below the lip and blowing horizontally, and to watch both reaction of their own experiment and the reactions of those at their group table.

5. Students are asked to write down a hypothesis on each strip of paper for each of the reactions. Therefore, students should: 1) on one strip of paper, answer what happened when he/she held the two strips vertically with one hand and blew in between them attempting to move them apart, and a hypothesis for why this happened; and 2) on the second strip of paper, answer what happened when he/she held one strip of paper just below the lip and blew horizontally directly above the paper, and a hypothesis for why this happened. Students are reminded that this hypothesis should be informed by the activation activity we play (Bumper People).

6. I collect a strip of each kind from each table group and read some of them aloud as possible answers to our questions and discuss each of the possible responses with the class, questioning different responses with teacher-directed further responses from students.

7. I perform questioning script to lead learners to the concept of Bernoulli’s Principle such as:

· What did the leader want to do when bumper people were bumping into her/him from all directions?

· In terms of pressure, what kind of pressure existed for the leader inside the circle of bumper people? What kind of pressure existed outside the circle where there were few to no people?

· If this is how people feel in a high pressure situation, how would molecules and other objects feel and respond?

· In the high pressure situation were the group members (molecules) moving quickly or slowly? Could the leader move very quickly? (slowly since there wasn’t very much room in which to move)

· If the leader escaped into a low pressure area (few people pressuring) could the leader move quickly or slowly? (quickly because of less resistance)

· So, what does this mean for low pressure areas – is the air moving quickly or slowly? And for high pressure areas – is the air moving quickly or slowly?

· Considering what I know about objects moving from high pressure to low pressure, what do I know about the pressure in between the two strips in the first phenomenon?

· Considering what I know about objects moving from high pressure to low pressure, what do I know about the pressure above the strip in the second phenomenon? 

· What caused the lower pressure between and above our strips of paper? (Speed of the air)

· What is different between the strips than in the surrounding area? (Moving air)

· What could say is the Bernoulli Principle, or the relationship between air pressure and faster moving air? (Faster moving air = lower pressure = Bernoulli’s Principle)

8. Provide real-world/concrete examples of Bernoulli’s Principle in action around us (airplanes, curevball, perfume sprayer) and explain how with each action/example the principle is in effect. This is done using PowerPoint and video clips demonstrating the various phenomena explained by Bernoulli’s Principle so that these concrete learners can learn with combined visual (video) and linguistic (teacher-guided discussion and direction) instruction.

Evaluation

All of the questions we answer as a class, in class, are reiterated and answered in written format in their science journals (to ensure everyone is on the same page and to respond to learning styles for which this is critical) as the class progresses and proceeds, as is detailed below.

Students are asked to answer the following questions in their science journals, relating to and under the title, Bumper People:

1. What did the leader want to do when bumper people were bumping into her/him from all directions?

2. In terms of pressure, what kind of pressure existed for the leader inside the circle of bumper people? What kind of pressure existed outside the circle where there were few to no people?

3. Compare what is happening to a person in question 2, to a situation for molecules and other objects.

Students are asked, immediately following the demonstration, to paste the first strip, with their initial hypothesis about the two vertical strips of paper coming together, into their science journal and underneath answer the following question:

4. Considering what I know about objects moving from high pressure to low pressure, what 

do I know about the pressure in between the two strips in the first phenomenon?

Students are asked, immediately following the demonstration, to paste the second strip, with their initial hypothesis about the action of the single vertical strip of paper rising, into their science journal and underneath answer the following question:

5. Considering what I know about objects moving from high pressure to low pressure, what 

do I know about the pressure above the strip in the second phenomenon?

Following their responses to these questions, discussion about the concept of Bernoulli’s Principle and real-world examples (airplane, curveball, perfume sprayer), students are asked to answer these questions in their journals:

6. What caused the lower pressure between and above our strips of paper? (Speed of the air)

7. What is different between the strips than in the surrounding area? (Moving air)

8. What could say is the Bernoulli Principle, or the relationship between air pressure and faster moving air? (Faster moving air = lower pressure = Bernoulli’s Principle)

9. Did our air win the push war against AIRorism, or in other words, did our air create a pressure that lifted the strips of paper. If so, explain.

10. Where, in our world, do we see Bernoulli’s Principle at work, or the cause of what is happening?

Follow-up

When students return to class the next day, we will reiterate what we did in class and discuss their responses to the journal questions. From their responses, and with teacher-guided extensions and/or corrections of these responses, we will create together and include in our science journals brief notes that essentially say the following:

High pressure areas are areas with many molecules moving closely together and bumping into each other. Low pressure areas are areas with few molecules moving far apart.

When air begins to move quickly, fewer and fewer air molecules are found within that particular area of air. This means a low pressure area is created. Objects are attracted to areas of lower pressure. Therefore, our paper strips (objects) are naturally attracted to the area of lower pressure. This is why they moved from an area of higher pressure, where the air was moving slowly (underneath the area we were blowing at) to an area of lower pressure, where the air was moving quickly (where we were blowing). Bernoulli’s Principle explains the phenomena that occur when faster moving air cause lower pressure areas.

Bernoulli’s Principle = faster moving air = lower pressure

Potential Extension Demonstration

Demonstration 2: 

· a small funnel (one with a long stem works best) for each student group

· ping-pong balls ( 2 – 3) for each student group

I show the students that I will perform two seemingly easy tasks. First, I ask students if they think I can blow a ping-pong ball out of a funnel. Try as I might, I will not be able to blow the ball out of by blowing through the stem. I ask another student to try with a different funnel. The same conclusion is reached. Then, I ask them if they think I can pick up a ping-pong ball from a flat surface, the table. I tell them I can do this in two different ways only, by applying suction to the funnel stem or by blowing into the stem and ask them which way will work and why. I perform these and ask them to explain the result using Bernoulli’s Principle.

Explanation:

Both parts of this activity are explained by Bernoulli’s Principle. When I blow through the funnel, the air coming directly underneath the ping-pong ball is moving faster than the air over the top of the ball. As Bernoulli’s Principle tells us, the faster air under the ball results in lower pressure under the ball, causing the ball to be pushed into the funnel by the higher air pressure on the top of the ball in the funnel. The molecules


