

Eric Riediger
Lazy Lava
Grade 5, Cluster 2: Properties of and Changes in Substances
5-2-01: Use appropriate vocabulary related to their investigations of properties of, and changes in, substances.(density, liquid, volume, mass, physical change, dissolves)
5-2-02: Identify characteristics and properties that allow substances to be distinguished from one another.   
5-2-09: Investigate to determine how characteristics and properties of substances may change when they interact with one other.  
Commentary

1) Preparation/Materials:  
2 glass jars 


Salt (about 8 spoon full)
Water 



Food coloring 
Vegetable oil/canola oil
Put a light behind the jar so the students can see better
2) Safety considerations: this is a relatively safe experiment which involves nothing hot or toxic.  Just be careful not to spill the jar because the food coloring and/or oil may stain your clothes, countertop or anything else it comes into contact with.    
3) Introduce experiment: “I have three liquids here and we are going to see what happens when we put them all together in the jar.  Then we are going to add salt to the jar”.  Ask three students to come up to add the oil, food coloring and salt.
 4) Demonstration: 
Pour the water into the glass jar until it is about half full.
Prediction- Ask students what they think will happen when the oil is poured into the glass jar with the water.  
Equilibrium in students: Students will probably think that the water and oil will mix. They might think that they will mix because they are both liquids.  Most of their experience with liquids has shown them that liquids mix with each other (ex milk and water or milk and chocolate sauce.
Have a student pour the oil into the jar so the total volume of the jar is about ¾ full.
Disequilibrium in Students: ”Why don’t the water and oil mix?”
Don’t answer the question at this time.  Continue with the experiment.  
Ask one of the students to add a couple drops of food coloring to the jar.(it will take a few seconds for the food coloring to color the water).

Predictions- What do you think will happen when the salt is added to the jar?
Equilibrium in Students: Only two things can happen; the salt will stay on/in the oil or it will sink to the bottom of the water.

Ask a student to add a couple spoons of salt to the jar

Disequilibrium in Students: “Why does the salt sink to the bottom and then float back to the top?”
Ask the students if anybody thought that the salt would sink and then float back to the top.  If anybody answers ‘yes’, then ask them why they thought that.
You can ask the students what would happen if we added something other than salt.
5) Explanation (working towards equilibrium).
Draw a diagram of the jar with the oil and water in it.

“What happens when you mix oil and water?”  “Why don’t oil and water mix?” 
Introduce the term density.  “What is density?”  Write students’ answers on the board

After the students have run out of ideas write the informal definition on the board.
Informal definition: When two things take up the same amount of space but one weighs more than the other we say that object is denser. (ex water is denser than oil)  
Explain that 1 litre of water is heavier than 1 litre of oil therefore water is denser.

Ask students where they have come across density in their lives.  Write their answers on the board.
Why did the salt sink to the bottom of the jar?

If they have some trouble answering this question ask them what happens to salt when you put it in water?

After listening to their answers use the second jar that is filled half full with water and ask a student to drop a spoon full of salt in to it.    

The students will see that the salt sinks to the bottom but does not float back to the top.

Ask them what the difference is between the two jars.  

They will hopefully answer oil and food coloring.  

Explain that the salt mixes with the oil and makes it heavier than the water.  The salt/oil ball sinks to the bottom of the jar.  The salt then gets dissolved in the water and then all that is left is the oil.  Since the oil is less dense than the water it floats back to the top.  
6) Lazy Lava Activity- Hopefully this will allow the students to see the idea a little more clearly.  

Let some kids be water, some oil and some salt.  If you have a school with soccer pinnies/jerseys, borrow them and the blue ones can be water, the yellow oil and the white for the salt. 

Have the waters and the oils stand at opposite ends of the room.
Explain to the students that the oils are at the top of the jar and the waters are on the bottom.  

The teacher then takes two salts and directs them to the oil

The salts then drag the oil to the waters.  The waters then grab the salts from the oil

The oil then gets pulled back to the rest of his “oil friends”.  
7) Bloom’s Taxonomy  

1) Knowledge: What is the definition of density in your own words?
2) Comprehension: Explain using your own words what happened in the experiment.  Why did the oil stay above the water? What happened when the salt was added and why? 
3) Application: What would happen if an oil tanker spilled open into the ocean (salt water)? What would happen if an oil tanker spilled into a fresh water lake. 

4) Analysis: Draw at least three diagrams about the experiment and how things changed. Label the diagram and explain what happened in each diagram.
5) Synthesis: Write down three examples of density that you have come across in your life. 
6) Evaluation: What do you think is the best way to clean up an oil spill with your current knowledge about density? How would you clean up an oil spill if water and oil had the same density? 

8) Resources

http://www.coe.missouri.edu/~pgermann/DiscEvent/Density/Lava_Lamp/lava_lamp.html
