
Part 1: Background Information and Context 
Activity 

Alka Seltzer Rockets 

This activity is designed to demonstrate how carbon dioxide gas is created when Alka-Seltzer and water combine. The carbon dioxide gas builds pressure inside of 
a container until it can no longer be held in, causing the cap to pop off, launching the canister into the air. Vary the amount of Alka-Seltzer and water to get the 
greatest pop. 

 
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 canister shoots into the air. For 
example: 1) the teacher could 
demonstrate the activity for the class, 
2) the class draws their model, 3) 
students investigate other variables, 4) 
revise model based on observations, 5) 
students read about chemical 
reactions and pressure in text or 
receive instruction from the teacher, 
6) final revision of model occurs.  

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

students can ask questions about how 
changing the reactant ratios could 
affect the timing and height of the 
launch. Students could then develop an 
experiment to test their ideas or the 
teacher could develop the experiment, 
and students could conduct it. 

● Analyzing and Interpreting Data 
○ Students could collect data on their 

various rocket experiments and then 
analyze it for patterns to make 
conclusions about their observations. 

● Constructing Explanations 
○ After students do the activity, model 

the activity or plan an investigation 
around the activity, AND the teacher 
has provided instruction on chemical 

 ● PS1.A Structure of matter  
○ 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: Gases and liquids are made of 
molecules or inert atoms that are 
moving about relative to each other. 
(MS-PS1-4)  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. (MS-PS1-4) 

● PS1.B Chemical Reactions  
○ 3-5: When two or more different 

substances are mixed, a new substance 
with different properties may be 
formed. (5-PS1-4)  

○ 6-8: Substances react chemically in 
characteristic ways. In a chemical 
process, the atoms that make up the 
original substances are regrouped into 

 ● 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 
○ Scale, proportion, and quantity  help us 

understand how nature is different when 
we study the very large and very small. 
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.  
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reactions and states of matter, the 
students can use this activity as a 
vehicle to explain their knowledge of 
pressure change, particle motion, and 
chemical reactions  to construct their 
explanation. 

different molecules, and these new 
substances have different properties 
from those of the reactants. 
(MS-PS1-2),(MS-PS1-3),(MS-PS1-5) 

○ 9-12: Chemical processes, their rates, 
and whether or not energy is stored or 
released can be understood in terms of 
the collisions of molecules and the 
rearrangements of atoms into new 
molecules, with consequent changes in 
the sum of all bond energies in the set of 
molecules that are matched by changes 
in kinetic energy. (HSPS1-4),(HS-PS1-5)  

 

Part 2: Lesson Facilitation for Phenomenon 

 
Teacher Background 

Everything is made of atoms. Bonds are formed between atoms to create molecules. During a chemical reaction, the bonds of some molecules break, 
allowing the atoms to form new bonds with other atoms. When Alka-Seltzer is mixed with water, a compound called sodium bicarbonate (also 
known as baking soda) reacts with an acid called citric acid. The reaction between these two substances produces bubbles of carbon dioxide gas. The 
carbon dioxide gas is a new substance created from the rearrangement of atoms in the citric acid, baking soda, and water. Gases occupy more space 
than liquids and as the volume of a container is filled with gas, the pressure inside is increased. When there is no more space for the gas to occupy 
and the gas molecules are colliding forcibly with all sides of the container and the water, the water pushes against the lid. This causes the lid of the 
canister to detach, sending water down and the canister up in the air. 
Materials 

1. Paper (with charts printed on them) 
2. Stop watch 
3. Meter stick 
4. Goggles or safety glasses 
5. 30 Plastic canisters (film canisters) 
6. 2 Gallons of water 
7. 45 Alka-Seltzer tablets 
8. Paper or cloth towels 

Procedures 



1. Fill one canister with water to about one quarter, one canister to about half, and one canister to about three quarters 
2. Insert a quarter of an Alka-Seltzer tablet into the first container, cap immediately, and flip upside down onto the ground and 

stand back 
3. Use the stopwatch to time the reaction 
4. Use a meter stick to measure the height of the canister 
5. Use the chart provided for recording times and measurements 
6. Repeat with the other canisters 
7. Repeat all steps using half of a tablet and compare results 
8. If time allows, repeat all steps with a full tablet and compare results 

 
 
Suggested Data Tables 
 

¼ Tablet Trial 1 Trial 2 Trial 3 

Time Height Time Height Time Height 

¼ Water       

½ Water       

¾ Water       

 

½  Tablet Trial 1 Trial 2 Trial 3 

Time Height Time Height Time Height 

¼ Water       

http://safeyoutube.net/w/qLJe


½ Water       

¾ Water       

 
 

Full Tablet Trial 1 Trial 2 Trial 3 

Time Height Time Height Time Height 

¼ Water       

½ Water       

¾ Water       

 
 
Safety Concerns 
The reaction causes the canisters to launch into the air. Safety goggles should be worn at all times and a safe viewing distance should be 
maintained. Be sure to protect head and eyes from flying film canisters. 
3-Dimensional Questions 

1. What patterns do you notice in each data table and across data tables? 
2. What do you wonder about what is happening inside the canister? 
3. What things could we change to cause the canister pop faster? Higher? Louder?  
4. After the reactants are mixed what do you observe while we are waiting for the canister to pop? 
5. What do you notice about the substances that remain in the canister after the reaction is over? 
6. What do you think is propelling the canister up into the air? 
7. Which mixture produced the highest pop? The fastest? 
8. How does the carbon dioxide make the canister fly into the air? 

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”. Consider having them model what they think is 
happening in the canister while they wait for it to pop. Have students generate questions and initial explanations for what is 
causing the canister to shoot into the air. 

Explore:  



1. After students have made preliminary models and explanations, they could explore these predictions by conducting an 
investigation using different amounts of each reactant and measuring the time and height of each trial. Students could either 
develop the investigation or simply conduct it using provided procedures. 

2. After conducting an investigation, students could revise their original model. 
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. After the teaching of vocabulary, chemical reactions, and molecular motion, students 
should be able to embellish their models with vocabulary, particle motion, pressure, force, and motion.  

 
 


