
Part 1: Background Information and Context 
Activity 

Boo Bubbles 

This activity is designed to show that carbon dioxide gas is heavier than oxygen gas. It also demonstrates the properties of soap and bubbles. Bubbles are filled with 
carbon dioxide gas and are able to be handled with gloves. When the bubbles pop, a white cloud 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 
● Asking Questions/Defining Problems 

○ Students can observe the Boo Bubbles 
demo, make observations, and ask 
questions. 

● Modeling 
○ Students can model what they think is 

happening in the demonstration and 
then can revise their model as their 
thinking progresses with new 
information learned in the 
investigations. 

● Planning and Carrying Out Investigations 
○ Students could then develop an 

experiment to test their ideas or the 
teacher could develop the experiment, 
and students could conduct it. These 
investigations do not have to include 
using dry ice but could simply explore 
the concepts with other materials. 

● Constructing Explanations/Designing 
Solutions 
○ After students have several 

experiences with states of matter, 
phase changes, and/or density, they 
will be ready to explain how the 
phenomenon occurs. This includes 
teacher instruction around the 
relevant DCIs. 

 
 
 

 ● PS1.A Structure of matter 
○ 3-5: Matter exists as particles that are 

too small to see, and so matter is always 
conserved even if it seems to disappear. 
Measurements of a variety of 
observable properties can be used to 
identify particular materials. (5-PS1-1) 

○ 6-8: Gases and liquids are made of 
molecules or inert atoms that are 
moving about relative to each other. In a 
liquid, the molecules are constantly in 
contact with others; in a gas, they are 
widely spaced except when they happen 
to collide. In a solid, atoms are closely 
spaced and may vibrate in position but 
do not change relative locations. The 
changes of state that occur with 
variations in temperature or pressure 
can be described and predicted using 
these models of matter. (MS-PS1-4)  

● ESS2.D Weather and Climate 
○ 6-8: Water continually cycles among 

land, ocean, and atmosphere via 
transpiration, evaporation, 
condensation and crystallization, and 
precipitation, as well as downhill flows 
on land. (MS-ESS2-4) 

 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. 

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. 

Energy and Matter 
● Tracking fluxes of energy and matter into, 

out of, and within systems helps one 
understand the systems’ possibilities and 
limitations. 
 

 
 

 

https://www.nap.edu/read/13165/chapter/7#54
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/7#67
https://www.nap.edu/read/13165/chapter/9?term=Ps3.b#106
https://www.nap.edu/read/13165/chapter/11#186
http://www.nap.edu/openbook.php?record_id=13165&page=87
http://www.nap.edu/openbook.php?record_id=13165&page=87
https://www.nap.edu/read/13165/chapter/8#89
https://www.nap.edu/read/13165/chapter/8#94


Part 2: Lesson Facilitation for Phenomenon 
Teacher Background 

Different gases have different weights and carbon dioxide gas is heavier than oxygen gas. When carbon dioxide gas fills a bubble, the bubble falls 
instead of floating. The carbon dioxide is obtained by mixing dry ice (solid carbon dioxide) with hot water. In Earth’s atmosphere, carbon dioxide 
sublimes at -109.3°, turning the solid to a gas and skipping the liquid phase. The opposite of this is called deposition, where the gas form of carbon 
dioxide is turned back into the solid at that same temperature. When the bubble pops, a white smoke is released. This is the result of water vapor 
being cooled by the carbon dioxide. It allows the water molecules to be attracted to each other, and form a cloud. Think of it like a cloud in the sky. 
Water is evaporated from a body of water and as it rises, it cools in the upper atmosphere. As the water vapor cools, it condenses and forms clouds. A 
bubble has a film around the outside that contains three layers. A thin layer of water is held between two thin layers of soap molecules. These 
molecules are made of a head and a tail. The head of the molecule is hydrophilic, meaning that it is attracted to water. The tail of the molecule is 
made of a chain of hydrogen and carbon atoms, and is hydrophobic, meaning it does not like water. When this film is formed, the soap molecules are 
oriented so that the hydrophilic heads are facing the water layer and the hydrophobic tails are facing away. The bubble is formed when a gas is 
forced through a ring containing a soap film. This changes the inward surface tension of the bubble film, which wants to stay in equilibrium with the 
outward air pressure. A sphere is formed because it is the shape that minimizes surface area, thus requiring a low amount of energy. The bubble 
keeps it shape as the bubble film’s surface tension battles the pressure of the air inside the bubble. 

 
Materials 

1. Bubble generator 
2. 3 Plastic containers with screw on lids 
3. 3 Rubber tubes 
4. Sealant 
5. Detergent 
6. 5 gallons of water 
7. Dry ice 
8. Coffee pot 
9. Hot plate 
10. Bowl 
11. 20 pairs of socks 

http://safeyoutube.net/w/yWSe


12. Safety goggles or glasses 
13. Baby wipes or Paper towels 

Procedures 

1. Create bubble generator before activity 
2. Make a hole in center of container lid to fit the rubber hose 
3. Use sealant to secure hose and make the opening air-tight 
4. Heat distilled water in beaker on hot plate 
5. Make bubble solution 
6. Mix water and detergent in bowl 
7. Place dry ice and hot water into the bubble generator 
8. Put lid on bubble generator 
9. Dip end of rubber tubing into bubble solution 
10. NOTE: If solution is bubbling when the tube is dipped, unscrew the lid to the bubble generator a small amount to reduce the 

pressure 
11. Play with bubbles while wearing socks as gloves 
12. Pop bubbles to see what happens 

 
Safety Concerns 
If soap gets into eyes, it will burn; flush thoroughly with water. Wear safety goggles or glasses to prevent soap from getting into eyes. 
Dry ice is very cold and will cause burns to the skin if handled incorrectly. Always wear gloves when handling dry ice. Note that wearing 
gloves while handling the bubbles is not a safety precaution; they are used to keep the bubbles from popping. 

 
3-Dimensional Questions 

1. What do you notice about the bubbles? 
2. What do you wonder about the bubbles? 
3. How would you describe the matter inside the bubble? What does it remind you of? 
4. What factors do you believe are important in the formation of Boo Bubbles? How would you design an experiment to test these 

factors as variables in the experiment. 

http://safeyoutube.net/w/2WSe


5. What is causing the bubbles to fall instead of float? 
6. What causes the bubble to pop when it touches the ground or our skin but not the gloves? 

5E Model Alignment/Suggestions 

Engage:  
   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. After students have made preliminary predictions and explanations, they could model (draw) the demonstration using a 

“before”, “during”, and “after” template.  After assessing the models, the teacher can decide where to go next. Some possible next 
explorations could include 1) looking at a room temperature CO2 bubble from a student’s breath and compare that to the boo 
bubble, 2) creating fog with water, ice, heat, 3) exploring air as having mass and taking up space, 4) exploring gases with different 
masses--balloons with helium, CO2, or air.  Students could either develop the investigation or simply conduct it using provided 
procedures. 

2. After conducting an investigation, students should revise their models each time they gain more understanding of properties of 
matter.  

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. Through experience and instruction, students should learn the content relevant to  
their grade level.  
     The students can construct an explanation or write a Claim-Evidence-Reasoning on this phenomenon. 
Elaborate:  
Students are now ready to apply their knowledge to a new situation such as the Baking Soda Fire Extinguisher Science Carnival  
Activity for a good elaborate option. Have the students make a claim and provide reasoning about what they think will happen when  
the CO2 is poured onto the candles. If they understand the boo bubbles activity, they should have enough information to predict 
whether or not gases can be poured.  

 
 
 
 

https://drive.google.com/open?id=1KIVoqYUoRtr3N01MowPLudj38AsCH89qNDNJV17WIjk

