A Discrepant Event

Salty Ice Cube Lift 
Fits into Curriculum

Grade 7, Cluster 2: Particle theory of Matter

7-2-01: Use appropriate vocabulary related to their investigations of the particle theory of matter. Include: melting points and pure substance.

7-2-04: Compare the melting points of a variety of substances and recognize that melting points are properties of pure substances.

Commentary (disequilibrium to equilibrium)

1) Preparation (per group):
1 ice cube floating in a cup of cold water

1 salt shaker, pepper shaker, baking soda
1 sewing thread (approximately 10 inches long)

2) Review melting point concept (Equilibrium in Students):
Ask students, “At what temperature does ice melt?”

Answer: “Ice melts at 0 degrees Celsius.”
3)
Safety Considerations: 
There are little to no safety hazards during demonstration. As a precaution, we will check for allergies.

4)   Experimentation:

· Ask students to arrange into groups of four to participate in an experiment.
· Provide each group of students with a cold glass of water, a salt shaker, an ice cube, and a piece of string. 
· Teacher will place ice cube in glass of cold water and challenge students by posing the question, “is it possible to lift the ice cube out of the water without getting under the ice cube using only the materials provided?” (Disequilibrium in students). 
· Students will think it is impossible and wonder how they could possibly lift the ice cube out of the glass with only the materials provided. 
· Give students time to test out their ideas. A group that has arrived at a possible solution can come up and demonstrate their findings in front of the class. If no solution is found at the end of the given time period, the teacher will demonstrate the solution. 

· Demonstration takes place: the string is placed across the glass (with the ends hanging off) over the ice cube in water. Sprinkle enough salt on the ice cube/string to cover the surface. Wait a few minutes, and then lift both ends of the string to successfully lift the ice cube out of the water. 

· Following the correct demonstration of the experiment the teacher will ask, “Do you think pepper will work? How about baking soda." (Disequilibrium in students)
· Have students test out experiment using baking soda and pepper, instead of salt.
5)   Discussion:
· Once they have completed the experiment, ask if they were able to the lift the ice cube out of the water with pepper or baking soda. It is impossible! 
·  Initial working towards equilibrium: “Ok, so we know that we can only lift the ice cube out of the water when salt is sprinkled on the ice cube. Why?”
· Listen to students ideas. 
· Teacher explanation given.

6) Explanation on the board:
Definition writing: Pure water has a melting point of 0 degrees Celsius. A solution that is 10% salt and 90% water has a freezing point of minus 6 degrees Celsius; a 20% solution drives the freezing point down to minus 16 degrees Celsius. 
Explanation of experiment: 
· Salt lowers the temperature at which water freezes.
· The salt sprinkled on the ice cube melts the ice around and under the thread. 

· Salt water has a lower melting point than pure water. 

· As salt water becomes more and more dilute, the melting point rises and becomes closer to that of pure water. 

· Since the melting point is now higher, the ice and cold water are able to cool the water around the thread and re-freeze.
· The thread is now frozen in the ice cube and can be lifted out.
6)   Connect with everyday life

Ask students, “Why is salt applied to ice on the road in winter time?”

Answer: Salt makes winter driving safer by lowering the temperature at which water freezes. Pure water has a 0 degree Celsius freezing point. A solution that is 10% salt and 90% water has a freezing point of minus 6 degrees Celsius, whereas a 20% solution will drop the freezing point to minus 16 degrees Celsius. This is why salt (not pepper or baking soda) is spread onto icy roads.

Bloom’s taxonomy 5 questions for discussion (reinforcement of principles)

1) Knowledge:
Write out the definition of melting point.

2) Comprehension:

Can you explain what is happening when salt is added to the ice cube? Answer: The salt is lowering the melting point of the ice which causes the string to sink into the ice cube. Since ice is cold, it freezes again and traps the string. This allows the ice cube to be lifted out the glass full of water by the string. This question will demonstrate the understanding of ideas and facts.
3) Application:
Ask students to “explain why the ocean never freezes and lakes and streams freeze over solid (Hint: The ocean is salt water)?” This question allows students to solve a problem by applying acquired knowledge, facts, techniques and rules in a different way.
4) Analysis:

Ask students, “How could you lower the melting point of water?” 
Answer: Increase the salt concentration of the water. The more salt you add, the colder it must get before the water freezes.
5) Synthesis

Ask students to list examples, other than salting the roads in winter, where we would use salt to lower the melting point of water in every day life. Answer: When making homemade ice cream.
6) Evaluation

Ask students if they agree that salt is the best material that could be used to prevent icing on roads?
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