John’s Harbour’s Pails:
Hot and Cold
Grade 7, Cluster 2 - Particle Theory of Matter
7-2-06  Describe the particle theory of matter and use it to explain changes of state. 

7-2-07  Differentiate between the concept of temperature and the concept of heat.

7-2-17  Describe solutions by using the particle theory of matter. 
Include: particles have an attraction for each other; the attraction between the particles of solute and solvent keeps them in solution 

Materials
- copies of John’s Harbour’s Pails (narrative discrepant event)

- highlighters

- paper

- pencils

Safety or Ethical Concerns
There are no safety concerns to account for when delivering this lesson and discrepant event.  It does not require any materials or instruments that are alien to a regular classroom setting.

There are no ethical concerns to account for when delivering this lesson and discrepant event.  

Story line

The village of John’s Harbour sits at the edge of Hudson’s Bay in Canada’s North.  Winter’s deep, biting chill had crept up and settled on the village.  Children were now wearing scarfs, mitts and toques to keep warm while they played outside.  In the village of 130 habitants, lived two 12 year old boys, Peter and Joseph.  Peter and Joseph have been neighbours and best friends for as long as they can remember.  They did everything together, including promising their fathers that they would wash their snow-mobiles before it became too cold.  However, boys will be boys, and Peter and Joseph remembered their promise a little too late.

It was still early in the winter season, and the boys decided to go ahead with the wash.  Snow-mobiles only have a small surface to clean. Peter and Joseph both agreed that if the water was hot enough it would delay the freezing, so that they could wash the ski-doos. “Ski-doos are smaller than cars.  It should only take us ten minutes,” said Peter.  So, on they went to Peter’s house to fill two equal pails of hot water.  Peter was first up, it was only fair since it was his house.  He then stepped back, allowing Joseph room at the tap.  “Darn!” cried Joseph.  Unfortunately, Joseph’s pail is full of cold water.  Old house, old plumbing, and well-water, make for a small amount of hot water.  Upset and frustrated at his bad luck, Joseph reluctantly followed Peter outside.  The boys set their pails of water down, and then realized that they had nothing to wash the snow-mobiles with.  They left their pails outside in the -30 C weather and reentered the house in search of two cloths.  Peter called out to Joseph, “Got them !”.   The two boys exited the house, and as they reached their pails of water,  their conversation of Batman vs. Superman stopped abruptly.  The water didn’t look right.  Peter touched what used to be hot water, and proclaimed, “It’s frozen !”.  Joseph looked into his pail.  There seemed to be a layer of ice at the top.  He, like Peter touched the water.  Since the layer of ice was very thin, Joseph was able to break it.  To his surprise, underneath the layer of ice was cold, wet water.  Without thinking he dipped his cloth into his pail and began washing his father’s snow-mobile.  Peter sat jealously on his front porch with his face in his hands, “Boy, am I going to get it !”

Brief Explanation of the Phenomena

As the warmer water cools to the temperature of the cold water, it may lose significant amounts of water to evaporation.  The hot water freezes first because there's less of it to freeze (Jeng, 1998).  Also, the layer of thin ice that forms on the top of the cold water insulates the water underneath.  The layer of ice keeps the cold water from evaporating (Cool Physics Phenomena).
Bloom’s Taxonomy
1. Describe what happened to both pails of water after it was left outside in -30 C weather? Physically and with the theory of particle matter.

1. Why does the hot water freeze faster, then the cold water ?

3. Explain what is happening to the water and its particles as it is evaporating ? (Comprehension)

4. When making ice cubes, would it be better to put hot water or cold water in the ice trays ? Why? Why not? 

5. What would happen if the boys had added salt to their pails of water ? Would the results be the same ?
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