
OBJECTIVES
Which solids will create a non-
Newtonian substance when
mixed with water? 

What is the evidence that a
chemical reaction has
occurred?

12 bowls
12 spoons 
4 cups cornstarch
4 cups flour
4 cups tapioca starch (or
alternative starch) 
Water
6 pencils and pieces of paper
(optional) 

SUPPLIES

LESSON 12:
OOBLECK

Students will explore non-Newtonian substances and their properties. 
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·A non-Newtonian substance is something that can act
like a solid or a liquid, depending on how much force is
applied. The viscosity (how thick or thin it is) changes
depending on the force being applied. 

Ask students about their slime experiment. What they notice
about how the slime acted - was it a solid or a liquid?

Remind students that slime was a non-Newtonian substance. 

Today we will explore non-Newtonian substances and their
properties, as well as the change that happens when they
are formed. 

HOOK 3-5 min

HYPOTHESIS 3-5 min

Which solids will create a non-Newtonian substance
when mixed with water? 
What properties will a non-Newtonian substance have? 
How does adding iodine affect the mixture of cornstarch
and water? 

Show students the flour, cornstarch, and tapioca (or
alternative) starch. Tell students that some of these solids will
make a non-Newtonian substance when mixed with water.
Ask students to draw the student worksheet or create a
large-scale version of it for the class to complete together.
Ask students to predict: 

Remind children that a non-Newtonian substance should
behave like a solid when under pressure (or force) and a
liquid when there is less, or no pressure applied. 

What properties do non-
Newtonian substances have? 



SIGNS
change of color
change of temperature
change of smell
production of gas
production of a solid
emission of light

CHEMICAL 
REACTION

A chemical reaction is where
different substances (reactants)
are changed into a new substance
(product)

LESSON 12

5-10 min
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Ask students to discuss: 
·Did the substances act like a solid, a liquid or both
depending on how it was handled? 

Students should notice that the cornstarch and tapioca
starch were non-Newtonian when mixed with water. Both
could be formed into a ball when under pressure but acted
like a liquid and could be poured when on a spoon. The
flour formed a paste and did not have properties of a liquid.
It could form a (messy!) ball but could not pour easily like
a liquid. 

OBSERVATION

 

KEYWORDS
pH level 
Acid
Base
Carbon Dioxide
Density
Surface

Students will work in groups of three. Give each group 3
bowls, each bowl with 1 cup of a solid in it (flour,
cornstarch, and tapioca starch). 
Have students slowly add approximately 1/2 cup of water
to each bowl. 
Mix the substance SLOWLY with a spoon. 
Then, explore each substance and make note of any
properties on the student worksheet. 

Try "punching" your finger into the bowl
Try rolling it into a ball 
Try squeezing it in your hand
Try picking it up on the spoon and pouring it back into the
bowl

1.

2.

3.
4.

Try the following with each substance and note what
happens to each substance on the student worksheet: 

EXPERIMENT 15-25 min



 
   
  

  Hypothesis -
Newtonian or

Non-Newtonian? 

  Observation - 
  What happens
when it is made

into a ball? 

  Observation -
What happens

when it is
squeezed? 

  Observation -
What happens

when it is picked
up by

  a spoon?

Cornstartch    
  

 
   
  

  

Flour
 

   
  

   
    

Tapioca
Starch
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SCIENTIST'S WORKSHEET
Tip: Can draw or write the following down on whiteboard!

CONCLUSION 3-5 min

Which solids formed a non-Newtonian substance when
mixed with water? 
What properties did the non-Newtonian substances have? 
Was there any evidence of a chemical reaction occurring? 

Ask students to share their findings. 

Students should note cornstarch and tapioca starch formed a
non-Newtonian substance, but flour did not. The non-
Newtonian substances acted like solids when under pressure
(force) and like a liquid when no pressure was applied. The
viscosity of the non-Newtonian substances changed
depending on the force applied. The flour kept the same
viscosity regardless of the pressure applied. Students may
struggle to articulate how a chemical reaction happened, as
there was no evidence of a gas, a change in temperature, a
change in color, or a smell. 



LESSON 12
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EXPLANATION
In this experiment, you were able to create two non-Newtonian
substances with the cornstarch and water and the tapioca
starch and water. 

The flour and water formed a suspension, where the flour did
not dissolve in the water but instead turned it a cloudy color as
it mixed. The flour and water retained viscosity (or how it
flowed) and this did not alter due to the force being put on it.
Therefore, the flour and water were non-Newtonian. 

The cornstarch and water and potato starch and water
formed non-Newtonian substances. These non-Newtonian
substances were also suspensions. Under pressure, they acted
like a solid and when the pressure was released, they acted
like a liquid. They are often referred to as 'Oobleck' because of
the Dr. Seuss book which describes a non-Newtonian
substance. 

These became non-Newtonian substances because the
starches have long solid molecules which form chains. The
water molecules are smaller and can flow around each other
and between the starch molecules, allowing the chains of the
starch molecules to slide and flow. This takes on the
appearance and viscosity of a liquid. However, when pressure
is applied, the starch molecules press against each other,
leaving no room for the water molecules to flow between
them, and therefore having more viscosity and acting like a
solid. As soon as the pressure is released, the water can flow
between the starch molecules again and it acts like a liquid. 

All three mixtures were physical changes, not chemical
changes. The solids and liquids mixed, but they each retained
their own properties and simply mixed, rather than forming
something new. This was evident because there was no
change in color, temperature, smell, formation of a solid or
formation of a gas. However, we can create a chemical
reaction in the cornstarch and water by adding a reactant. 

5-10 min
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CLEAN UP & DISMISSAL
Students must then clean their workspace. The substances can be disposed of safely. Make sure to leave
the classroom the way you found it.

3-5 min

POST-TEST
Explain to pupils that they have reached the final lesson of the unit. Remind them at the start of the unit, they
did a pre-assessment. They will now do a post unit assessment to see how much they have learned! This will
be a quiz style assessment. They can work Individually or in small group teams. 

1) What is a chemical reaction? (A chemical reaction is where different substances (reactants) are changed
into a new substance (product). A chemical reaction produces a new material and is usually irreversible.

2) What are some clues a chemical reaction has occurred? (change of color, change of temperature,
change of smell, production of gas, production of a solid, or emission of light)

3) Name one type of acid. (Various answers, including lemon juice, vinegar, fruit juices)

4) Name one type of base. (Various answers, including bicarbonate of soda, milk of magnesia)

5) Then, give children the following scenarios. They must try to identify the ones that are chemical reactions
and the ones that are not. They will get one point for each correct answer. (Answer key: Chemical reactions
are marked with - CR). 

Have children tally up their results out of 20 points in total (1 point for each answer for question 2 they were
able to identify). Who had the highest score? 

For added discussion, students can discuss which chemical reaction experiment was their favorite and why. 

5-7  min

1) Ice melting
2) Rust on your bike - CR
3) Digestion - CR
4) Plants growing through photosynthesis - CR
5) Boiling water 

6) Baking cookies - CR
7) Dissolving sugar in water 
8) Dying your hair a different color - CR
9)  Mixing sand and water
10) Fireworks - CR


