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Have you read Dr. Seuss’s “Bartholomew and the Oobleck”? In this 
story, oobleck falls from the sky, (not recommended) and a kingdom 
becomes covered in what appears to be a Non-Newtonian fluid. Is it a 
solid… a liquid… both?  Dr. Seuss’s book is the reason the substance 
we will be exploring has been dubbed “oobleck.” But what is oobleck… 
or a Non-Newtonian fluid for that matter?  

Oobleck is a substance that sometimes acts like a liquid and 
sometimes acts like a solid. When you pick it up quickly, it acts like a 
solid, pulled into your hand like a ball. But if you let it sit for a while, it 
will ooze and act like a liquid flowing over your fingers and dripping off 
your hand and between your fingers. 

Substances that can sometimes act like a solid and sometimes act 
like a liquid have a special name: Non-Newtonian fluids. They are 
named after Isaac Newton (1643 – 1726) who could not continue his 
studies after his graduation from Trinity college during the great plague 
in 1665. During his isolation at Woolsthorpe Manor, he helped develop 
calculus, figured out how light and color work, and studied gravity to 
explain planetary motion too. So, if oobleck is a Non-Newtonian fluid, 
then what is a Newtonian fluid?

A Newtonian fluid has a constant viscosity; its viscosity does not change. Viscosity is the measure of how poorly a 
liquid flows, its resistance to flowing. Peanut butter does not flow well, so it has a high viscosity. Water flows well, so it has 
a low viscosity. The viscosity, or the resistance of a Non-Newtonian fluid to flowing can change! This is what the following 
experiments will help you explore. Some Non-Newtonian fluids you may have experience with are silly putty, quicksand, 
blood, shampoo, and ketchup. Can you figure out what causes the viscosity of oobleck to change?

The Chemistry and Physics Behind Non-Newtonian Fluids

     Chemistry is the study of the composition (makeup), 
structure and properties of matter, looking at the atoms 
and molecules making up matter while physics is the 
study of matter and its motion, using ideas like force and 
energy.
     The chemistry of oobleck is all about its composition 
and properties. A property is a quality or characteristic 
of the material. In chemistry we are very interested in 
how materials change when they are combined. When 
you do the following experiments, be sure to observe 
the properties of the ingredients before you make your 

oobleck. Compare the properties and behavior of the 
oobleck to that of the ingredients. Are they the same or 
different?
     The physics of oobleck is about how it moves because 
physics is the study of how stuff interacts with energy. 
This definition of physics encompasses everything in 
the universe. The way air (a Newtonian fluid) flows over 
the wings of airplanes to create a lift force to keep the 
airplane flying is an example of the physics of flight. How 
objects sink or float in a liquid is another example of the 
physics of Newtonian fluids.

Ooh, Ooh, Oobleck!
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What You Will Need

How to Properly Dispose of Oobleck

     NEVER pour oobleck or cornstarch down the drain. It may 
solidify in your pipes and you may have to have a plumber come 
and fix the problem. 
     Instead, pour or scrape the oobleck into a garbage bag. The 
dried material becomes a powder and is easy to brush away. Wash 
your containers and hands (and any other body parts or clothing 
covered with oobleck) only when most of the material has been 
removed and put in the garbage container. Warm water will help 
remove oobleck remnants from hands.

Materials:
Cornstarch

Water
Mixing bowl

Spoon
Food coloring 

(optional, may stain clothes)

Recipe:
1 cup water

1.5 – 2 cups cornstarch 
or potato-starch 

A few drops of food coloring 
(optional, any color)

Making your own Non-Newtonian fluid is easy. Follow these simple steps to make oobleck and then begin your 
experiments to learn more about its chemistry and physics. NOTE: An outdoor area that can be hosed down with water is 
recommended for oobleck experiments unless you have a very high tolerance for mess and you don’t mind finding bits 
of cornstarch in odd spots for a long time afterwards.

Step 1. Gather the materials and supplies you will need for this project (listed in the blue box at the top of this page). 
Once you have gathered everything you will need, choose your working environment and testing environments. Keep 
in mind that oobleck is very messy, if possible, we recommend working on your oobleck outside; especially when it 
comes time to start experimenting with your creation. 
Step 2. Pour 1 cup of water into your mixing bowl. Then, slowly add the cornstarch to the water (about a quarter of a 
cup at a time). Make sure to mix the water and cornstarch thoroughly before adding more cornstarch. Tip: Feel free 
to use a spoon for mixing, however, as the oobleck reaches the correct consistency you will need to mix by hand; 
so you may want to just forget the spoon all together, roll up your sleeves, and get your hands dirty from the get-go.
Step 3. When you have mixed nearly 1.5 cups of cornstarch into the water, start adding the cornstarch more slowly. 
If you have not done so already, this will be the time to start mixing by hand. The goal is to get a consistency where 
the oobleck reaches a state that is liquid and yet solid. The mixture should be like thick syrup. Tip: If you add too 
much cornstarch by mistake, do not panic; just add more water, a little at a time, to the mixture. Keep playing with the 
mixture, adding cornstarch and water as needed, until the substance feels appropriately weird.
Step 4. Once you have just the right level of weirdness, you can add a few drops of food coloring if you want 
(optional). It is a bit of a challenge to mix the oobleck slowly enough to get the food coloring thoroughly mixed in. 
The challenge of mixing in the food coloring presents an interesting experiment. Once your food coloring is fully 
mixed, try making a second batch of oobleck, using the same recipe, but this time, add the food coloring to the water, 
before the cornstarch. Make sure to add the same number of drops of food coloring to each batch. Which one has 
the brighter, more true color, or are they the same? Try making another batch of oobleck with warm water, or with ice 
water. Does the oobleck change?
What other experiments can you perform with your oobleck? Check out the next page for some of our favorite 

questions to answer with oobleck experiments!   

How to Make a Non-Newtonian Fluid 
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Learning Objectives and 21st Century Skill Development

Try to make these Observations: 
• Did you observe the properties of the cornstarch? The water?

• Observe the properties of the oobleck. How does the oobleck act the same as the cornstarch? How does 
it act the same as the water? How does the oobleck act differently than the cornstarch? How does it act 
differently than the water? When does the oobleck act like a liquid? When does it act like a solid?

• Grab a handful, squeeze it, and let it ooze out your fingers. What is happening chemically and physically?

• Put some of your oobleck in a glass and let it sit for a few hours. Observe what happens.

Test out these experiments:
• Make a puddle and drag your fingers through it, slowly and quickly.

• Hit the oobleck with your palm. How hard does it feel? Hit it with the end of your finger. How hard does it 
feel now? Now slowly push with the end of your finger. How hard does it feel now? 

• Stir the oobleck with a spoon. Can you predict how long it will take before it gets difficult to move? Does it 
depend on how quickly you try to stir?

• If you have a speaker handy, put the oobleck next to it and turn up the sound (max out the base). Is the 
sound loud enough to make something happen?

• Put the oobleck in a plastic container and shake it or quickly bump it against a table. What happens?

• Can you bounce an oobleck ball on an oobleck puddle?

• Can you pass an oobleck ball to someone else before it liquefies (potentially very messy but fun activity)?

• Drip oobleck into a container. How long can you make a drip before it breaks free and drops into the 
container?

Great, You Made Oobleck! Now What?
Rubber Duck Lab’s 12 favorite oobleck observations and experiments.

• 2-PS1-1 Plan and conduct an investigation to describe and classify different kinds of materials by their 
observable properties.

• 2-PS1-2 Analyze data obtained from testing different materials to determine which materials have the 
properties that are best suited for an intended purpose.

• 5-PS1-3 Make observations and measurements to identify materials based on their properties.

• 5-PS1-4 Conduct an investigation to determine whether the mixing of two or more substances results in 
new substances.

• MS-PS1-4 Develop a model that predicts and describes changes in particle motion, temperature, and 
state of a pure substance when thermal energy is added or removed.
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Oobleck is a colloid which is a mixture consisting of large 
but still microscopic particles suspended in another substance. 
Cornstarch particles are spread through the water in liquid 
oobleck but aren’t dissolved in it. The starch particles exist in 
long chains, called polymers. Cornstarch is an organic polymer, 
meaning it came from something that was once alive. Cornstarch 
is a polysaccharide containing joined sugar monomers (single 
sugar molecules) with the chemical formula (C6H10O5)n. These 
long-chain molecules can stick together easily, and can even 
get “tangled up”, if the conditions are right. Mixing cornstarch 
in water suspends the cornstarch molecules, creating a colloid. 
When pressure is added, the water shears (moves away), leaving 
the cornstarch molecules to stick together and act like a solid.

     As mentioned above, oobleck is a suspension. That means 
that the cornstarch does not dissolve into the water, the cornstarch 

molecules are suspended in the water. It acts like a liquid in that it takes the shape of the container that it is in, but it can 
sometimes act like a solid like when you hit the surface with your palm. Oobleck becomes solid when pressed, hit or 
shaken and then returns to its liquid state when the stress is removed. Applying stress or force to a Newtonian fluid, like 
water does not change its viscosity.

 In some Non-Newtonian fluids viscosity increases with stress but in some the viscosity can decrease with stress. 
Oobleck’s viscosity increases with stress. As the oobleck resists the applied force or pressure placed on it, the liquid 
becomes a solid. This type of Non-Newtonian fluid is called shear thickening or dilatant. Other Non-Newtonian fluids, like 
tomato sauce or ketchup, have the opposite reaction with their viscosity decreasing when stress is applied. This is why 
shaking a bottle of thick ketchup causes the ketchup to become more liquid. 

If you make enough oobleck, people can walk, quickly (being the operative word), on this watery substance. But if 
they walk too slowly or stop, they will sink right in. When you come up with new experiments to do with oobleck, let us 
know! Send an email to Admin@RubberDuckLab.com.

The Science Behind Non-Newtonian Fluids
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This PDF was written and designed by Rubber Duck Lab, a nonprofit organization promoting 
equitable access to project-based learning, 21st century skill development, and new 

technologies through active exploration, collaboration, and creativity; online, in the classroom, 
and within the community. 

For more information about Rubber Duck Lab, follow us on Facebook, Instagram, and Twitter:

     @RubberDuckLab 

         @Rubber_Duck_Lab 

        @Rubber_Duck_Lab

Or visit our website:

www.RubberDuckLab.com

For more information on non-Newtonian fluids, visit:

https://www.sciencelearn.org.nz/resources/1502-non-newtonian-fluids 

https://www.euston96.com/en/non-newtonian-fluid/ 

https://www.mathscareers.org.uk/article/non-newtonian-fluids/ 

For additional resources related to oobleck, visit:

https://owlcation.com/academia/An-Oobleck-Recipe-and-Fun-Experiments-With-a-Non-
Newtonian-Fluid

https://www.instructibles.com/id/Oobleck/
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