Sliding and Hopping

There are (x) number of stepping stones lined up in a row in a pond.


Pink frogs are on one side and blue frogs are on the other side. The sets of colored frogs are separated by one stepping stone. Each set of colored frogs want to get to the other side of the stepping stones. 

The frogs have to abide by the following rules:

1) Only one frog can move at a time.

2) The frogs can only move sideways or they can hop over one (and only one frog) to an empty stepping stone.

3) The pink frogs on the left want to move to the right and the blue frogs on the right want to move to the left.
Example:

There is one pink frog on the left and one blue frog on the right.
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Slide the pink frog to the stepping stone on the right.
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The blue frog can now hop over the pink frog. 
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The pink frog then slides to the stepping stone on the right.
                                          [image: image7.wmf]                   [image: image8.wmf]
From this we can determine the minimum number of moves needed for the different colored frogs to reach the other side.
1) What is the minimum number of moves needed for two frogs of each color to reach the other side?
2) Now try three frogs on each side.
3) Now try with four frogs on each side. 

4) Put the results into a table.

	Number of Frogs on each side
	1
	2
	3
	4

	Least number of moves
	
	
	
	


What do you notice about the numbers obtained? Is there a pattern?
5) Using the table predict the minimum number of moves needed if there were five frogs on each side.
Draw a diagram to show that this prediction is correct. 

6) Does your pattern enable you to predict the least number of moves when there are 50 frogs on each side without much effort?
7) Now write about anything you noticed about how to actually get the game to work for you (i.e. how you avoided getting stuck).

8) Once you have finished looking at what happens when there is the same number of frogs on each side, you should extend the problem by looking at different number of frogs on each side of the empty stepping stone. Use the same format as above by drawing diagrams and tables to record the data.

Example:

	Frogs on the Left Side

(L)
	Frogs on the Right Side

(R)
	Least Number of

Moves



	2
	1
	

	2
	2
	

	2
	3
	


By keeping a number constant you can see the affect on the other variable.
Look at what happens when there are three frogs on one side and a different number of frogs on the other side. Then try to find the minimum number of moves needed with four frogs on one side and a different number of frogs on the other side. 
Once you have extended the information, look for a pattern. Predict and prove your pattern the way you did before.

Can you come up with a formula that would allow you to calculate any amount of moves for any amount of frogs on either side? 

Make sure your work is easy to read and that you can explain all the steps you have done.
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Criterion B: Investigating Patterns

	Achievement

Level
	Level Descriptors

	0
	The student does not reach the standards described by any of the descriptors given below.

	1 – 2
	The student is able to:

1. apply, with teacher support, mathematical problem-solving techniques to discover simple patterns
2. state predictions consistent with patterns

	3 – 4
	The student is able to:

1. apply, mathematical problem-solving techniques to discover simple patterns
2. suggest relationships and/or general rules consistent with findings

	5 – 6
	The student is able to:

1. select and apply, mathematical problem-solving techniques to discover complex patterns
2. describe patterns as relationships and/or general rules consistent with findings
3. verify  these relationships and/or rules

	7 – 8
	The student is able to:

1. select and apply, mathematical problem-solving techniques to discover complex patterns

2. describe patterns as relationships and/or general rules consistent with correct findings

3. verify and justify these relationships and/or rules


Criterion D: Reflection in Mathematics

	Achievement

Level
	Level Descriptors

	0
	Student does not reach a standard described by ay of the descriptors given below.

	1 – 2
	The student is able to:

1. identify some of the elements of the authentic a real-life situation

2. apply mathematical strategies to find a solution to the authentic real-life situation, with limited success

	3 – 4
	The student is able to:

1. identify the relevant elements of an authentic real-life situation

2. select, with some success, adequate mathematical strategies to model the authentic real-life situation

3. apply mathematical strategies to reach a solution to authentic real-life situation

4. describe whether the solution make sense in context of the authentic real-life situation

	5 – 6
	The student is able to:

1. identify the relevant elements of an authentic real-life situation

2. select adequate mathematical strategies to model the authentic real-life situation

3. apply the selected mathematical strategies to reach a valid solution to the authentic real-life situation

4. describe the degree of accuracy of the solution

5. discuss whether the solution make sense in context of the authentic real-life situation

	7 - 8
	The student is able to:

1. identify the relevant elements of an authentic real-life situation

2. select appropriate mathematical strategies to model the authentic real-life situation

3. apply the selected mathematical strategies to reach a correct solution
4. explain the degree of accuracy of the solution

5. explain whether the solution make sense in context of the authentic real-life situation 


