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Materials:






 

1 box Corn starch

2 cups Water

Food coloring (optional)

1 Pie plate/deep pan

Stir stick

1 test tube

Safety 

Although the cornstarch and water mixture is not harmful, it is not recommended for digestion and students should make sure that they wash their hands before touching their eyes to avoid irritation.

Science Curriculum application:

This discrepant event can fall within a few different Senior 1, Senior 2, and Senior 3 SLO’s:

→ Senior 1 :
S1-2-01  
Understanding laws of nature and matter. 

S1-2-11       
Investigating properties of substances and explaining the                importance of knowing these properties.  

S1-2-14  
Investigating chemical changes in everyday situations 

→ Senior 2 :
S2-2-09 
Discuss the occurrence of acid and bases in biological systems, 

 
             industrial processes and domestic applications

→ Senior 3 :
C30S-1-01
Describe the properties of gases, liquids, solids and plasma

C30S-1-03
Use the Kinetic Molecular Theory to explain properties of liquids 


How will this create disequilibrium?
After mixing the cornstarch with the water the mixture will appear to be a liquid but will act like a solid.  

Theoretical background:

The magic mud is non-Newtonian fluid: a substance that exhibits characteristics of both a liquid and a solid. Normally a liquid’s viscosity (resistance to flow) changes when temperature is changed, but with Magic Mud its viscosity changes when pressure is applied. The solid particles of corn starch are actually suspended in water, which chemists refer to as a colloid. 

Chemically speaking, this occurs as when pressure is applied to the mixture (when you squeeze it in your hand) the large cornstarch molecules become tangled and are unable to move freely past each other, but when released (opening your hand) the molecules untangle and flow freely (the ooze slides through). The 

Another frame of thought is that the starch molecules obtain an electrical charge as they rub together. The faster they are rubbed (the quicker you move your fingers through the mixture), the more electrical attraction is created among the molecules. This also causes an increase in viscosity.

Procedure:

1. Ask the students: What are the 3 states of matter? (solid, liquid, gas)

2. Ask the students: What are some characteristics of a liquid? (more viscous and resistant to flow than gases, no fixed shape but a fixed volume, not easily compresses, molecules closer together than a gas, etc)

3. Ask the students: What are some characteristics of a solid? (definite volume and shape, molecules closest together, etc)

4. Pour 2 box of cornstarch into the aluminum pan

5. Add a few drops of food coloring to the powder (optional)

6. Slowly add water to the mixture until the mixture is wet and feels like a liquid when stirred slowly (no more than 2 cups of water)

7. Ask the students: What type of matter to we have here? (a liquid)

8. Ask the students: Why do you say that? (it looks wet, we can stir it, has the properties of a liquid, etc)

9. Ask the student to gently touch the mixture with their fingertips

10. Ask the students: What does it feel like? What does it act like? (like a liquid, it’s wet)

11. Ask the students: What do you think would happen if you tapped the surface with the test tube? (it would splash)

12. Ask the students to tap the mixture with the test tube.

13. Ask the students to slap the mixture with their hand.

14. Ask the students: What happened? (it didn’t splash like I expected)

15. Ask the students: What do you think would happen if you tried to gather the mixture in your hand? (you couldn’t, it would run through your fingers right away)

16. Ask the students to pick up a handful of the mixture and squeeze it

17. Ask the students to the open up their hand, palm up, and watch what happens to the mixture. 

18. Ask the students:  What happened? ( it became like a solid, it became a ball, I could move it and shape it, then is oozed through my fingers, etc)

19. Inform the students that this type of magic mud is a non-neutonian fluid and what this means. Then explain why it reacts this way.

20. Ask the students: Where they might find this type of liquid in everyday life? (quick sand, a ketchup in a bottle, the astenosphere (the area of the mantle just under the lithosphere), etc)

21. Ask the students to wash their hands and bring all the materials to the front of the class.  

Conclusion: 


The “Magic Mud” discrepant even is an excellent hands-on tool for Senior 1, 2, and 3. It gives students and interactive experience for the differences between a solid and a liquid. It also allows the teacher to use the P.O.E. (predict, observe, explain) model of instruction in the classroom. In this demonstration, the students were first asked to predict what would happen when they exerted force on the mixture (such as touching it with their fingers, tapping it with the test tube and slapping it with their hands). Secondly, the students were able to observe what occurred when they exerted various amounts of pressure on the ‘Magic Mud’. Then the students were asked to explain why the ‘Magic Mud’ did not splash, why it acted like a solid one moment and then would flow like a liquid the next - - which is what created the discrepancy.


This demonstration can be used to explain events found in nature in order to give students a psychological understanding using analogies. For example, this mixture is said to be similar to the astenosphere (which is the layer of the mantle under the lithosphere) in that they both exhibit properties of a liquid and a solid. Secondly, it can also be used to explain why ketchup does not come out of the bottle quickly when you tap it as the pressure exerted by tapping the bottle causes the ketchup to “freeze” in place. Finally, you can also relate the mixture to the properties of quicksand, as the slower you move in quicksand the less resistant the sand becomes allowing you to ‘swim’ to safety. Otherwise the pressure exerted on the sand pushes the water molecules out and your left in a solid like structure. 


This demonstration is a great way to get students actively participating in class and having fun while learning. It is also an activity that can be used in many different areas, as well as in many differ rent grade levels.
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