
Part 1: Background Information and Context 
Activity 

Air Ball Bowling 

An AirZooka is used to knock down plastic cups to demonstrate that air takes up space when the plastic membrane of the AirZooka is released. 

 
Suggested NGSS Dimensions to Address (click on the titles to learn more from the K-12 Framework) 

Science and Engineering Practices  Disciplinary Core Ideas  Crosscutting Concepts 
● Developing and Using Models 

○ Students could draw a model of how 
the air shoots out of the Airzooka. For 
example: 1) the teacher could 
demonstrate the activity for the class, 
2) the class draws their model, 3) 
students conduct the activity with mini 
airzooka cups, 4) revise model based 
on observations, 5) teacher instruction 
occurs (lecture/text/video/demo/etc), 
6) final revision of model.  

● Planning and Carrying Out Investigations 
○ After seeing the demonstration the 

students can ask questions about how 
various changes (size of opening, size 
of airzooka, distance of pull-back) 
could affect the product. Students 
could then develop an experiment to 
test their ideas or the teacher could 
develop the experiment, and students 
could conduct it. 

● Constructing Explanations 
○ After students do the activity, model 

the activity or plan an investigation 
around the activity, AND the teacher 
has provided instruction on states of 
matter, the students can use this 
activity as a vehicle to explain their 
knowledge of pressure change and 
particle motion  to construct their 
explanation. 

 ● PS1.A Structure of matter  
○ K-2: Matter exists as different 

substances that have observable 
different properties. Different 
properties are suited to different 
purposes. (2-PS1-1) 

○ 3-5: Matter of any type can be 
subdivided into particles that are too 
small to see, but even then the matter 
still exists and can be detected by other 
means. A model shows that gases are 
made from matter particles that are too 
small to see and are moving freely 
around in space can explain many 
observations, including the inflation and 
shape of a balloon; the effects of air on 
larger particles or objects. (5-PS1-1)  

○ 6-8: The fact that matter is composed of 
atoms and molecules can be used to 
explain the properties of substances, 
diversity of materials, states of matter, 
phase changes, and conservation of 
matter. (MS-PS1-1) Gases and liquids 
are made of molecules or inert atoms 
that are moving about relative to each 
other. (MS-PS1-4) 

 ● Cause and Effect 
○ Events have causes, sometimes simple, 

sometimes multifaceted. A major activity 
of science is investigating and explaining 
causal relationships and the mechanisms 
by which they are mediated. Such 
mechanisms can then be tested across 
given contexts and used to predict and 
explain events in new contexts. 

● Systems and System Models 
○ Defining the system under 

study—specifying its boundaries and 
making explicit a model of that 
system—provides tools for 
understanding and testing ideas that are 
applicable throughout science and 
engineering. 

● Scale, Proportion, and Quantity 
○ In considering phenomena, it is critical to 

recognize what is relevant at different 
measures of size, time, and energy and to 
recognize how changes in scale, 
proportion, or quantity affect a system’s 
structure or performance. 

 
 

 

https://www.nap.edu/read/13165/chapter/7#56
https://www.nap.edu/read/13165/chapter/7#59
https://www.nap.edu/read/13165/chapter/7#67
https://www.nap.edu/read/13165/chapter/9#106
http://www.nap.edu/openbook.php?record_id=13165&page=87
https://www.nap.edu/read/13165/chapter/8#91
https://www.nap.edu/read/13165/chapter/8#89


Part 2: Lesson Facilitation for Phenomenon 
Teacher Background 

Air is a mixture of gas (oxygen, nitrogen, carbon dioxide, etc) that takes up space. This is proven by shooting out of an air cannon. Not only does air 
take up space but it is strong enough to knock down objects. When the cannon appears empty it actually it is not because it is occupied by air. When 
that air is pushed out of the vessel it is in the volume decreases and the pressure increases. This increase in pressure forces the air out of the hole in 
the front of the gun. The force that the air exhausts is proportional to the diameter of the hole and how far back the plastic film is pulled.  The smaller 
the opening, the more powerful the air comes out and the bigger the hole the less powerful the air blast. Pulling the plastic film back all the way will 
cause a powerful air blast while pulling it back only a short distance causes a less powerful blast. When the plastic part of the gun is released the 
volume or space inside the AirZooka gets smaller and the pressure gets larger, forcing the air out of the gun. 
Materials 

1. AirZooka 
2. Plastic cups 
3. Cardboard box 
4. Table 

Procedures 

1. Set the plastic cups in a cardboard box in a pyramid shape a good distance from the launch point. 
2. Show students how to work the Airzooka by pulling back the plastic film. Do not give them any information about how it works.  
3. Participants take a turn shooting the AirZooka trying to knock down as many cups as they can with one shot of air. Allow 

participants to try different techniques and ask them what they observe. 

 
Safety Concerns 
The AirZooka is capable of shooting gusts of air up to 20 feet, always have supervision with children when using. Please have precaution 
when using the AirZooka, do not aim at people’s faces or place objects it the AirZooka itself 
3-Dimensional Questions 

http://safeyoutube.net/w/1l7e


1. What do you notice about the way the Airzooka works? 
2. What do you wonder about the way the Airzooka works? 
3. What is coming out of the Airzook? How do  you know? 
4. Can you change the force of the air coming out of the Airzooka? How? 
5. What do you think would happen if the opening were larger/smaller? How could we test your prediction? 
6. What effect does the amount you pull the plastic back have on the air coming out? Why do you think that? 
7. What factors do you believe are important in how strong of air blast you get from a AirZooka? How could you design an 

experiment to test your hypothesis regarding the effect of the factors on the force of the air blast? 
8. How could you test how fast the air blast was moving? 
9. What factors do you believe are important in how fast the air blast moves from a AirZooka? How could you design an experiment 

to test your hypothesis regarding the effect of the factors on the force of the air blast? 
5E Model Alignment/Suggestions 

Engage: This activity is best suited for an engage/phenomenon as written 
Consider using this activity as a demonstration and having students ask questions about what they see through a prompt such as 

“Make 5 observations and 3 questions about the following demonstration”. 
Explore:  
1. If you were able to make multiple Airzookas, students could explore the different variables involved (i.e. diameter of the opening, 

pullback distance). Students may be able to construct mini Airzookas and test them on a smaller scale. 
2. Students could model the molecular motion after seeing this demonstration and also trying it for themselves. The initial model 

could be made after they view the demonstration, revised the first time based on their observations after they try it, and revised a 
second time after the teacher explains states of matter through text, lecture, video, etc. 

Explain: After the teacher has helped the students make meaning of their activity through direct teaching, video, or text, the students 
can then explain their learning back to the teacher. 

1. Students could construct an explanation through a CER template, oral defense/presentation of their model, or a written 
summary of what their model depicts.  

 
 
 
 
 


