
Part 1: Background Information and Context 
Activity 

Instant Snow 

The key to making instant snow is knowing how it forms. In this activity a compound called a polymer interacts with water resulting in an increase in volume of the 
solid polymer. An increase in volume of 50 – 100x is observed. Polymers are formed by chemical reactions of monomers (small molecules) joining together 
sequentially to form long chains called polymers. An analogy to the formation of polymers is how beads can be strung together to form a bracelet. Polymers are all 
around us; a great example is rubber. 

 
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 teacher 
performing this activity as a demo, 
record observations, and ask 
questions. 

● 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.  

● Constructing Explanations/Designing 
Solutions 
○ After students explore different 

examples the students can explain the 
phenomenon and perhaps design a 
solution involving this or other 
synthetic polymers. 

● Obtaining, Evaluating, & Communicating 
Information 
○ Students can research the sodium 

polyacrylate polymer as well as other 
synthetic polymers and their 
functional uses.  

 ● PS1.A Structure of matter 
○ 3-5: Measurements of a variety of 

observable properties can be used to 
identify particular materials. (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-PS1-3) 

 ● 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. 

● Structure and Function 
○ Structures can be designed to serve 

particular functions by taking into 
account properties of different materials, 
and how materials can be shaped and 
used. 

● 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. 
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https://www.nap.edu/read/13165/chapter/7#74
https://www.nap.edu/read/13165/chapter/7#74
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
http://www.nap.edu/openbook.php?record_id=13165&page=96
https://www.nap.edu/read/13165/chapter/8#89


Part 2: Lesson Facilitation for Phenomenon 
Teacher Background 

Sodium polyacrylate is the chemical in instant snow. When this molecule or monomer is hydrated with water it expands and forms a chain link 
which is formation of a polymer. Polymers are all around us like DNA, cellulose, fiber for clothes, etc. 
The powder gets hydrated with water and absorbs all the water and becomes a swelled polymer chain looking like real snow. A monomer is a 
molecule that may bind chemically to other molecules to form a monomer. Another example of this phenomenon is rubber which is a polymer made 
from monomers. When the molecules in the instant snow are hydrated they expand and form chain links that constitute a polymer. This is why it 
expands out of the cup. The solid “instant snow” is the same chemical that is found in disposable diapers. This solid can interact with liquid water 
resulting in the water being pulled into the structure of the polymer. 
Students will likely indicate that the amount of water and amount of solid Instant Snow will influence the amount of snow that is formed. They could 
test this hypothesis by placing the solid powder in a dry graduated cylinder and then adding known amounts of water to the solid. They can use the 
marks on the graduated cylinder to measure approximately the volume of the instant snow and graph the volume of instant snow vs. the volume of 
water added. This is similar to toys that grow in size when placed in water. This experiment shows you how a small amount of a solid can grow into a 
large amount of solid as water is added to the solid. The resulting material resembles snow.  
Materials 

1. Premade instant snow powder 
2. 2 graduated cylinders with water 
3. Sealable plastic bags 
4. Disposable stirring rods 
5. Small plastic cups 
6. 2 large glass beakers or see-through plastic cups 
7. Pipettes 
8. Water 

Procedures 

Before experiment 
1. Trial and error-Lay out plastic cups and add a little of the powder to see how much you should use for the actual experiment 
2. Fill up graduated cylinder with water 
3. Fill up beakers with water 
4. Place pipettes next to beakers 

 
Experiment 

1. Have the children to pour the water into the cup with the powder quickly 
2. The snow will erupt out of cup (if it doesn’t instantly give it a couple of seconds to erupt out of the cups). 
3. Kids can take home some instant snow in the sealable plastic bags. 
4. Have the kids experiment on how much the powder grows and how the amount of water affects the extent to which the powder 

grows. 
 



Obtaining the polymer from diapers 
1.  Remove the cotton-like fiber filling from a disposable diaper. (If you look at the filling through a magnifying glass, you will notice 

tiny flakes or crystals attached to the filaments. In some brands, these filaments are obvious without a magnifying glass.) 
2. Carefully, shred the fiber filling into smaller pieces. Make sure to include any leftover crystals that may remain on the diaper! 
3. Place the filling in a paper bag and shake it vigorously for a minute. The crystals will dislodge and collect in the bottom of the bag. 
4. Lift the cotton fibers carefully from the bag and dispose of them, leaving the crystals in the bottom of the bag. 

 
 
Safety Concerns 
No hazards in this experiment except to prevent the consumption of the instant snow powder by children. If the children take the 
instant snow powder home, place it in a plastic bag with a label stating that it is sodium polyacrylate powder and that it should not be 
consumed. This compound is found in diapers so it is relatively safe. 
3-Dimensional Questions 

1. What did you notice during the demonstration? 
2. What did you wonder during the demonstration? 
3. What variables do you think affect the amount of snow that forms in this experiment. How could you conduct an experiment to 

test the effect of that set of variables? What do you think will be the outcome of that experiment? 
4. In what other products or situations would having a water absorbent chemical be beneficial? 

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 explore these predictions by conducting an 
investigation on their own with the polymer. One area to explore is the ratio of water to crystals and how the ratio affects the 
amount of “snow” produced. Students could either develop the investigation or simply conduct it using provided procedures. 

2. To be able to explain the phenomenon, students need to have several experiences with other examples of diffusion or absorbent 
molecules. These can be teacher developed investigations designed to inform their knowledge of what could be happening with 
the “instant snow”.  

3. After conducting an investigation, students could revise their original thinking about the phenomenon. 
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: 
1. Students could apply their knowledge of water absorbent molecules by designing a solution to a problem where absorption 

is a need or could look into other functional polymers and their uses. 
 


