Part A.
1. Lesson Title:   Ice Fishing
2. Curriculum Connection:

Grade 5, Cluster 2: Properties of and Changes in Substances

SLO 5-2-05: Identify properties of three states of matter .Include: solids have definite volume and hold their shape, liquids have definite volume but take the shape of their container, gases have no definite volume and take the volume and shape of their container.
GLO 3: Understand the properties and structures of matter as well as various common manifestations and applications of the actions and interactions of matter. 
3. Materials:
· Ice cubes

· Cold water 

· Plastic or Styrofoam cups

· A piece of string about 6 inches long

· A piece of fishing  line about 6 inches long

· Salt

· Baking soda

· Sugar

· Magnifying glass
4. Instructional Sequence
Essential Science Knowledge

 Students have previously explored in other lessons that matter has three states, solids, liquid and gas. The students understand that when we talk about a substance as a solid, liquid or gas, that we are talking about its shape and volume. The molecules in a solid are close together and don’t move. The molecules in a liquid are spread out and can move. When a solid gets warm enough, the molecules start to move and get farther apart. A solid turns into a liquid. This is called melting. 
Initiating

Can you lift an ice cube out of a cup of water with a piece of string? No knots allowed! (This nifty trick will keep you amused at the dinner table if the conversation dries out.)
Prediction

a) Ask students if they think it is possible to pick up an ice cube by simply sprinkling a small amount of the “mystery substance” over an ice cube and lay a string across it?
b) Can they guess what the mystery substances are, and which they think may help make the ice cube stick to the string/fishing line?
c) Ask students if they think either the fishing line or the string would be more effective in picking up the ice cube. Or do the students think both/ neither are effective?

d) Have students record their predictions on the student hand out, ( have them write out why or why not they think this would work on the back of their observation sheet).
5. The Explanation of the Science Concept that Underlies the Demonstration

Ordinary water freezes at 0° C (32° F). When you add salt to water or any other soluble (substances that dissolve) material like sugar, it lowers the water's freezing temperature-it has to get colder than 0° C to freeze.

How much colder depends on how much salt is mixed in with the water. The salt you sprinkle on the ice cube lowers its freezing temperature and, since the ice cube can't get any colder than it already is, it starts to melt. Ice is a solid form of water; therefore the molecules are bonded close together, barely moving. If molecules such as salt squeeze between the water molecules in ice, these bonds can't form. A little pool of water forms on top of the ice cube and the string sinks into it. As the ice cube melts, it dilutes the salt/water mixture in the little pool; the freezing point starts to go back up again. The ice refreezes, trapping the string. As soon as the ice cube hardens, you can raise it by lifting the string. All this happens very quickly, of course.

· Discuss with students that salt is useful for clearing ice from sidewalks and roads. But have you ever noticed that it doesn’t work when temperatures get extremely cold?
(That’s because if it’s cold enough, the water will stay frozen. Even though the salt lowers the freezing point of water, the air temperature is so low that ice does not melt.)
6. Safety

Never taste, touch, or smell anything without the permission of an adult supervisor. Make sure to immediately wipe up any water that ends up on the floor as it can get very slippery. 
7. References

General Chemistry Online

http://antoine.frostburg.edu/chem/senese/101/solutions/faq/why-salt-melts-ice.shtml
Part B. Student Hand Out
Learner’s Tasks

In pairs, you and your partner will attempt to “catch” an ice cube by laying one end of string/ fishing line across the top of the ice cube and sprinkling a little bit of the “mystery substance” on top of the ice cube and the piece of string.
1. Put the ice cube into the glass of water. Wait until it stops bobbing.

2. Carefully lay one end of the string across the top of the ice cube.

3. Sprinkle some “mystery substance” over the string where it touches the ice.

4. Slowly count to 15, and then gently lift the string. 

5. Make sure to use a new ice cube with every substance you sprinkle on it (no re using ice cubes after previously sprinkling it with another substance). 
6. Try out your ice fishing with the fishing line and all 3 mystery substances, and then with the string and all 3 mystery substances. Record your results on the observation sheet. Happy fishing!
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Observation Sheet  

 Circle Yes or No                                  Prediction(will it work?)           Did it work ?         
Fishing line and Mystery Substance 1.                 Yes    No                    Yes    No

Fishing line and Mystery Substance 2.                 Yes    No                    Yes    No

Fishing line and Mystery Substance 3.                 Yes    No                    Yes    No

String and Mystery Substance 1.                          Yes    No                    Yes    No

String and Mystery Substance 2.                          Yes    No                    Yes    No

String and Mystery Substance 3.                          Yes    No                    Yes    No

Look at the string and fishing line carefully using a magnifying glass. Draw what you see.
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           Fishing Line                                                                String
Can you guess why the string worked better at picking up the ice cubes by looking at both the fishing line and string up close? What were the differences in texture that you noticed? Write down your findings.
________________________________________________________________________
_______________________________________________________________________.

Look at all three substances carefully using a magnifying glass. Draw what you see.
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Mystery Substance 1                 Mystery Substance 2                    Mystery Substance 3

Can you guess why some substances worked better at picking up ice cubes than others? What were the differences in texture that you noticed? Write down your findings.

________________________________________________________________________

________________________________________________________________________

_______________________________________________________________________.

 Explanation
The Mystery Substance 1 was salt, the Mystery Substance 2 was baking powder and the Mystery Substance 3 was sugar. When you sprinkled salt onto the ice cube, the ice cube melted a little. A small pool of water formed on the top of the ice cube and the string sank into it. Then the pool of water froze, trapping the string. When you add salt to water or any other soluble (substances that dissolve) material like sugar, it lowers the water's freezing temperature-it has to get colder than 0° C to freeze. The salt you sprinkle on the ice cube lowers its freezing temperature and, since the ice cube can't get any colder than it already is, it starts to melt. As the ice cube melts, it dilutes the salt/water mixture in the little pool; the freezing point starts to go back up again. The ice refreezes, trapping the string

Why does it work on the string and not the fishing line, the porous fibers of string help stick to the ice cube, whereas the smooth texture of the nylon fishing line, makes it slippery and unable to stick.

Investigation

Hmmmmmm…. What do you think if we took this experiment further?
a) Different water temperatures- using the string, salt, and an ice cube: Try it with warm water in a cup, room temperature in a cup, or freezing cold water in a cup. Could the temperature of the water in the cup affect how the string picks up the ice cube?

b) The mystery substances in the previous experiment were in a solid form (the granules). If we were to try and sprinkle different liquids over the ice cube in the cup of water, would some of these liquids work: Vinegar, rubbing alcohol or apple juice? Can you suggest another liquid? 
c) We discovered that the nylon fishing line was too slippery to stick onto the ice cubes. What if we were to attempt this experiment again, using the cup of water, an ice cube, and salt but to use a different kind of material as our fishing line. What if we were to try yarn (wool), Q-tips, a shoelace, thin strip of fabric, or a piece of leather? Can you suggest another material?
d) Write your own idea for an investigation (please see teacher with your idea before conducting your investigation!)
With your partner, select one of the following investigations( a, b, c, or d). Record your findings on the observation sheet #2.
Observation Sheet #2
1.Make predictions as to what you think may happen (in point form):

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2.Describe what happened in point form, you may also include a small picture to go along with your description (include each experiment conducted). 
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Experiment 1: Using ________________________________.
________________________________________________________________________

	________________________________________________________________________

________________________________________________________________________

________________________________________________________________________



	



Experiment 2: Using ________________________________.
________________________________________________________________________

	________________________________________________________________________

________________________________________________________________________

________________________________________________________________________


Experiment 3: Using ________________________________.
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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