Cornstarch Suspension: Solid Green Goo Experiment!
Materials Required:


-1 bowl


-1 cup of cornstarch


-1/2 cup of water


-1 pie plate


-food coloring


-1 spoon

Safety Considerations:

One safety consideration for this activity would be to make sure that the students 

do not try to eat the mixture as they may feel a bit sick after eating the cornstarch 

mixture.

Another safety consideration to be aware of while performing this activity would 

be to ensure that the students do not hit the pie plate and cornstarch mixture too 
hard as they may injure their hands or send bits of the mixture flying all over the classroom. 

This activity can be performed individually by the students, but is best done in 

small groups to eliminate too much mess and noise. 

Curricular Context:

This experiment fits into the Manitoba Middle Years Specific Learning Outcomes in Grade 5, Cluster 2: Properties of and Changes in Substances 5-2-03 (GLO: C2, D3, E3).

Students are expected to:

- determine how properties and characteristics of substances can/may change when they interact with each other. 

-gain an understanding about the characteristics of solids, liquids and gases. 

Lesson Procedure:

This lesson will follow the P.O.E. (Predict, Observe, Explain) model for scientific instruction.
Preparation:

Have the students arranged in groups of four or five and then have them do the following:

-Put 1 cup of cornstarch into the bowl
-Add in the ½ cup of water very slowly (less than ½ cup of water may be needed, 


this is why it must be done slowly) don’t add all the water if it is not needed. 


-Instruct the students that you want to have the consistency of thick batter. It is 


better for this experiment to have too little water than too much.

-Add a few drops of the food coloring provided

-Stir the mixture together using the spoon provided

-Spoon the mixture into the pie plates provided

-Ask the students for a PREDICTION:

-The teacher may want to ask a question like: “What is a solid and a liquid?” in order to get the students thinking about the event to be observed in the experiment. 

-Choose a couple of students with their hands raised to give answers on what the definition of a solid and a liquid are. Then ask them:

“Is this mixture a solid or a liquid?”

-Again choose a couple of students with their hands up for the definitions. 


“How will the mixture feel?”

-Allow the students to consider the answer in collaborative groups and then share their predictions with the class. Students should raise their hands and offer their own explanation as to what will happen when they place their hands into the mixture. The expected answer will be that it will feel like placing your hands in slimy/gooey batter. 

“What will happen to the mixture if I place my hand in/on it?”

-Allow the students to discuss in their groups what they think will happen. They 

will most likely assume that their hands will sink into the mixture the way it would if they were to put their hands into regular batter.

-While the students are discussing this event, have them place some of the mixture into their pie plates then have the students slap down on the cornstarch mixture with force.

Observation:
Students will realize that their hands hit against the mixture, but it does not sink

into the mixture, instead, they will find that the mixture that they thought would

be closer to a liquid is in fact a solid.

Disequilibrium:

This is a good example of a discrepant event in science because the outcome is not what would normally be expected of this type of mixture. It challenges their previously held knowledge about solids and liquids and provides them with the opportunity for further exploration on this subject. The majority of grade 5 students would not expect the cornstarch mixture to be able to remain solid when it encounters the force coming from their hands. This small, easy experiment challenges their logic and defies basic facts of solids and liquids that they had previously known. 

Explanation:

-At this point, the teacher would ask the students for their answers as to why the mixture acted as a solid and not a liquid. eg. “Why didn’t the mixture splash when you hit it with your hands?” or “Why did the  mixture act as a solid and not a liquid?”
-Choose a group and have them answer this question.

-After a few groups have had the opportunity to answer, clarify what happened with an explanation at a grade 5 level of understanding.

Explanation and Theory:

-The cornstarch and water mixture creates a different state of matter which is called a suspension. 
-The definition of a suspension is: “a mixture in which fine particles are suspended in fluid where they are supported by buoyancy.” Further clarification of this definition will be needed for the students. 

-When you place pressure or force on the cornstarch it forces the molecules in the mixture to momentarily squeeze together creating a solid. 
-As soon as the pressure/force returns to normal, however, the molecules become. loose and relaxed once again and the mixture is once again slimy, like pancake batter. 

-Suspensions, then, look and act like liquids when the molecules are relaxed, but when there is force or pressure applied, it acts like a solid until that pressure is removed. 
-It may be helpful to explain to students that the same thing happens with wet sand. The water keeps the sand connected loosely. If you put your fingers into it, your fingers sink, but when you walk on it, or hit it with your hand, it remains solid and stable. 
What if…..?

-It is important that after the initial experiment is completed that the students reach a state of equilibrium and understanding of the concept that is being demonstrated. 

-The students should be given the opportunity to play around with the variables present in the experiment in order to satisfy their curiosity about this newly discovered concept. 

-Some examples of variable changes that could be made are:

What if you added more water to the mixture than was necessary?

-If there is more water than is needed, the consistency of the mixture would change. The molecules would be very far apart and very relaxed. When the students hit the mixture it would splash over the rim of the pie plate and would remain a liquid. The molecules would be too relaxed to act as a suspension.

What if you only poked at the mixture with one finger very lightly?

-If you only touch the mixture lightly with one finger, the mixture would remain as a liquid. The required force to change the suspension from a liquid to a solid would not be present and so, the molecules would not react in the same way. The molecules would remain relaxed and allow the finger to sink into the mixture with very little resistance. 

Concluding Questions for Students:
 1. What is a suspension? 
2. What materials were used to perform this experiment? Could it be performed in a different way?

3. Provide one example of a suspension that is naturally occurring. Explain how this suspension works in nature.

4. Explain what happens to the molecules if you were to perform the same experiment with only water in the pie plate.
5. How is a suspension able to act as both a liquid and a solid?
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