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Science Experiment with Cornstarch: Exploring the Magic of Non-Newtonian
Fluids

science experiment with cornstarch is a fascinating journey into the world of
everyday science that anyone can try at home or in the classroom. This simple
yet captivating experiment not only entertains but also teaches fundamental
concepts about the properties of materials, viscosity, and the behavior of
non-Newtonian fluids. Cornstarch, a common kitchen staple, transforms when
mixed with water into a substance that behaves like both a solid and a
liquid, depending on the force applied. Let’s dive into the science behind
this phenomenon and discover how you can conduct your own cornstarch science
experiment.

What Makes Cornstarch So Special?

At first glance, cornstarch looks like any other fine powder, but when
combined with water, it creates a mysterious mixture often called “oobleck.”
This name originates from a Dr. Seuss book, but the substance itself has
intrigued scientists and kids alike for decades. The magic lies in
cornstarch’s unique molecular structure, which causes it to behave
differently than normal fluids.

The Science Behind Non-Newtonian Fluids

Most liquids, like water or o0il, are classified as Newtonian fluids, meaning
their viscosity (thickness) remains constant regardless of the pressure or
force applied. In contrast, a non-Newtonian fluid changes its viscosity when
subjected to stress. When you poke or punch cornstarch mixed with water, it
suddenly becomes hard, almost like a solid. But if you slowly dip your hand
in, it behaves like a thick liquid.

This happens because cornstarch particles are suspended in water and shift
their arrangement under pressure. When force is applied quickly, the
particles lock together, resisting motion and creating a solid-like surface.
When force is gentle or slow, the particles can move past each other,
allowing the mixture to flow smoothly. This property is known as shear
thickening.

How to Conduct a Science Experiment with



Cornstarch at Home

Conducting your own cornstarch experiment is simple, safe, and requires only
a few household items. Here’'s a step-by-step guide to making oobleck and
exploring its unusual properties.

Materials Needed

e 1 cup of cornstarch

e 1/2 cup of water (approximately)

e A mixing bowl

e A spoon (optional)

e Food coloring (optional, for fun visuals)

e A flat surface or tray for playing

Step-by-Step Instructions

1. Pour the cornstarch into the mixing bowl.

2. Slowly add water while stirring continuously. The goal is to get a
consistency that feels solid when you punch it but liquid when you let
your fingers slowly sink.

3. If desired, add a few drops of food coloring to make the mixture more
vibrant.

4. Test the mixture by quickly tapping or squeezing it, then slowly dipping
your fingers in.

5. Try rolling the mixture into a ball and then letting it drip through
your fingers.

Tips for a Successful Experiment



e Adjust the water gradually to avoid making the mixture too runny or too
dry.

e Conduct the experiment on a washable surface to avoid mess.

e Encourage kids to observe and describe how the mixture behaves
differently under various pressures.

e Use gloves if you want to avoid cornstarch residue on your hands,
although it is generally safe to handle.

Exploring Further: Variations and Related
Science Concepts

Once you’ve mastered the basic cornstarch experiment, there are several ways
to expand the learning experience and delve into related scientific ideas.

Adding Sound and Motion

Try placing your bowl of oobleck on a speaker playing music or vibrations.
The mixture will start to form fascinating patterns as it reacts to the sound
waves. This effect demonstrates how particles in a suspension respond to
external forces and can be linked to physics concepts like sound waves and
vibration.

Comparing with Other Non-Newtonian Fluids

Cornstarch and water is just one example of a non-Newtonian fluid. Other
substances like ketchup, toothpaste, and even blood exhibit non-Newtonian
properties, although each behaves differently. For example, ketchup becomes
less viscous when shaken or squeezed (shear thinning), which is the opposite
of what happens with oobleck.

Experimenting with these different fluids can offer insights into everyday
materials and their unique characteristics.

Discussing Viscosity and Particle Behavior

The cornstarch experiment is an excellent gateway to explain viscosity—the
measure of a fluid’s resistance to flow. Kids and learners can visualize how
changing the force applied alters the arrangement of particles in a fluid,



affecting its flow. This can be related to real-world applications such as
how lava flows, how syrup pours, or how blood circulates in the body.

Why Use Cornstarch for Science Experiments?

Cornstarch is a popular choice for educational science experiments because it
is inexpensive, non-toxic, and readily available. Its ability to demonstrate
complex scientific principles in a hands-on way makes it a favorite among
teachers and parents.

Additionally, the tactile and visual appeal of the cornstarch mixture
encourages curiosity and engagement, which is crucial for effective learning.
Children can see, feel, and manipulate the substance, making abstract
concepts more tangible.

Safety and Clean-Up Tips

While cornstarch is safe, it’'s a good idea to keep a few things in mind
during your experiment:

e Avoid ingesting large amounts of the mixture.
e Clean spills promptly, as dried cornstarch can be slippery.

e Use warm water for cleaning, as it dissolves cornstarch better than cold
water.

After the experiment, you can dispose of the mixture in the trash rather than
pouring it down the drain to avoid clogging pipes.

Inspiring Curiosity Through Science Experiment
with Cornstarch

The beauty of a science experiment with cornstarch lies not only in its

surprising physical behavior but in the questions it sparks. Why does the
mixture harden when hit? How does the particle size and water ratio affect
the mixture’s properties? What other substances behave in unexpected ways?

Encouraging learners to hypothesize, test, and observe empowers them to think
critically and fosters a deeper appreciation for science in everyday life.
Whether you’re a teacher looking to enliven your lesson plan or a parent



searching for an educational activity, this experiment offers endless
opportunities for discovery.

In the end, science experiments like the one with cornstarch remind us that
science isn’t confined to labs or textbooks—it’s all around us, waiting to be
explored with a bit of curiosity and creativity.

Frequently Asked Questions

What is a popular science experiment using
cornstarch?

A popular science experiment with cornstarch is making a non-Newtonian fluid,
also known as 'oobleck,' by mixing cornstarch with water.

How do you make oobleck with cornstarch?

To make oobleck, mix 1 part water with 1.5 to 2 parts cornstarch until the
mixture has a thick, gooey consistency that behaves like both a solid and a
liquid.

Why does cornstarch and water mixture behave like a
solid when you apply pressure?

The cornstarch and water mixture behaves like a solid under pressure because
the cornstarch particles lock together when force is applied, forming a
temporary solid structure.

Can the cornstarch experiment demonstrate states of
matter?

Yes, the cornstarch experiment demonstrates non-Newtonian fluids, which
exhibit properties of both solids and liquids, challenging traditional states
of matter.

Is the cornstarch and water experiment safe for
kids?

Yes, the cornstarch and water experiment is generally safe for kids as it
uses non-toxic household materials, but adult supervision is recommended to
avoid mess and ingestion.

What scientific principle does the cornstarch and



water experiment illustrate?

The experiment illustrates the principle of shear thickening in non-Newtonian
fluids, where the fluid's viscosity increases with applied stress or force.

How can the cornstarch experiment be modified for
advanced science learning?

For advanced learning, you can vary the cornstarch-to-water ratio, add food
coloring to observe flow patterns, or measure viscosity changes using sensors
to study fluid dynamics quantitatively.

Additional Resources

Science Experiment with Cornstarch: Exploring Non-Newtonian Fluid Dynamics

Science experiment with cornstarch offers a fascinating glimpse into the
behavior of non-Newtonian fluids, bridging fundamental chemistry and physics
in an accessible and engaging format. This experiment has gained popularity
both in educational settings and home laboratories due to its simplicity and
the visually captivating results it produces. By combining common household
ingredients—cornstarch and water—one can observe how the mixture challenges
traditional fluid mechanics and reveals complex interactions at the
microscopic level.

Understanding the Science Behind Cornstarch
Experiments

At the heart of the science experiment with cornstarch lies the concept of
non-Newtonian fluids. Unlike Newtonian fluids such as water or air, which
maintain a constant viscosity regardless of applied stress, non-Newtonian
fluids exhibit variable viscosity depending on the force exerted upon them.
Cornstarch, when mixed with water in the right proportions, forms a
suspension known as oobleck, named after a Dr. Seuss book. This suspension
behaves like a solid under sudden pressure but flows like a liquid when
handled gently.

The unique property of cornstarch mixtures is shear thickening, meaning the
fluid's viscosity increases with the rate of shear strain. This contrasts
with shear-thinning fluids like ketchup, which become less viscous when
stirred. The cornstarch molecules, composed primarily of amylose and
amylopectin polysaccharides, are suspended in water, creating a matrix that
rearranges itself dynamically under varying stresses.



The Composition and Ratios in Cornstarch Mixtures

A typical science experiment with cornstarch involves mixing cornstarch and
water in approximately a 2:1 ratio by volume. However, the exact consistency
of the mixture depends heavily on precise measurements and environmental
factors such as temperature. Variations in proportions lead to changes in
behavior:

e Thicker mixtures: Higher cornstarch concentration yields a stiffer, more
solid-like response.

e Thinner mixtures: Increased water content results in a more fluid
suspension, reducing the shear thickening effect.

Achieving the right balance is critical for maximizing the educational value
of the experiment, allowing observers to experience the transition between
liquid and solid states firsthand.

Applications and Educational Value

Science experiments with cornstarch serve as an effective demonstration tool

in classrooms to illustrate fluid dynamics, rheology, and materials science.

Beyond the novelty, these experiments provide insight into complex scientific
principles that are otherwise abstract and difficult to visualize.

Demonstrating Non-Newtonian Fluid Behavior

By interacting physically with the cornstarch mixture—punching, squeezing, or
slowly dipping fingers—students can observe immediate changes in texture and
resistance. This hands-on approach helps demystify concepts such as viscosity
and shear rate. The experiment also encourages critical thinking, prompting
learners to hypothesize why the material behaves differently under various
forces.

Comparing Cornstarch Mixtures to Other Non-Newtonian
Fluids

Cornstarch experiments often serve as a gateway to understanding a broader
category of non-Newtonian fluids, including:



e Ketchup: A shear-thinning fluid that becomes less viscous when shaken or
squeezed.

e Blood: Exhibits complex shear-thinning properties important for
physiological functions.

e Paints and Polymers: Engineered fluids designed to adjust viscosity for
specific applications.

This comparative perspective enriches comprehension of fluid mechanics and
its practical implications in industries ranging from food production to
biomedical engineering.

Experimental Variations and Advanced
Investigations

While the classic cornstarch and water mixture is most common, several
variations enhance the scope of scientific inquiry.

Temperature Effects on Cornstarch Mixtures

Temperature plays a subtle but measurable role in the behavior of cornstarch
suspensions. Warmer temperatures tend to reduce the viscosity of the mixture,
slightly diminishing its solid-like properties under stress. Conducting
controlled tests at different temperatures can reveal the thermal sensitivity
of non-Newtonian fluids.

Incorporating Additional Substances

Adding salts or other solutes to the cornstarch mixture can influence
particle interactions and suspension stability. For example, introducing salt
water instead of pure water may affect the fluid’s response due to changes in
ionic strength, which impacts the hydration layers surrounding starch
granules.

Quantitative Measurements and Rheometry

For more advanced learners or researchers, the science experiment with
cornstarch can be expanded using rheometers—devices that measure the flow and
deformation behavior of materials. These instruments provide precise data on
viscosity changes under varying shear rates, enabling quantitative analysis



beyond qualitative observation.

Safety and Practical Considerations

One of the advantages of cornstarch-based experiments is their safety and
accessibility. Both cornstarch and water are non-toxic and commonly found in
households, making this experiment suitable for a wide range of age groups
and settings. However, it is important to consider:

e Cleanup: Cornstarch mixtures can clog drains if washed away in large
quantities. Disposal should be done carefully by solidifying the mixture
before discarding.

e Allergies: While rare, some individuals may have sensitivities to
cornstarch or related compounds.

e Supervision: Younger children should be supervised to avoid ingestion or
excessive mess.

Environmental Impact

Using biodegradable, natural ingredients aligns with sustainable educational
practices. Unlike chemical-based experiments that may generate hazardous
waste, cornstarch experiments are environmentally benign when managed
responsibly.

Why Science Experiments with Cornstarch Remain
Popular

The enduring appeal of cornstarch experiments stems from their ability to
vividly illustrate complex scientific phenomena using simple materials. The
tactile and visual feedback invites curiosity and engagement, making abstract
concepts tangible. Moreover, the experiment’s adaptability to different
educational levels—from elementary classrooms to university
research—underscores its versatility.

The experiment also encourages interdisciplinary learning, touching on
chemistry, physics, biology, and engineering. This multifaceted approach
supports developmental skills such as observation, hypothesis formulation,
and experimental design.



In summary, the science experiment with cornstarch transcends mere
entertainment. It represents an effective pedagogical tool that leverages the
unique properties of non-Newtonian fluids to foster scientific literacy and
enthusiasm. As educators and enthusiasts continue to explore new variations
and applications, cornstarch’s role as a gateway to material science and
fluid dynamics remains as relevant as ever.
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