SPIRIT 2.0 Lesson: 

The Robot Shuffle
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Lesson Title: The Robot Shuffle

Draft Date: June 2009
1st Author (Writer): Matt Bills

Instructional Component Used: Problem Solving

Grade Level: 7-12

Outline of Lesson 

Content (what is taught): 

· Problem Solving

· Communication

· Teamwork

· Use of manipulatives 

Context (how it is taught):

· The class will work together to solve a problem using the robots as props or pieces of the puzzle.
Activity Description:

In this lesson, students must swap sets of three robots, using a given set of rules by working together and formulating a plan.

Standards:

Math 








Science

MC4

Technology







Engineering

TD1, TD2, TD4






ED1, ED2, ED3
Materials List: 

6 classroom CEENBoTs

Asking Questions (The Robot Shuffle)

Summary: Students will discuss the steps to solving a problem and how to use them.
Outline: 

1) Discuss the steps to solving a problem.

2)  Discuss the importance of problem solving in everyday life.

3)  Students will relate the problem solving to a problem they have recently solved.

Activity:  Generate a listing of the steps needed to solve a problem based on student feedback.  Ask students to identify a problem they have solved recently.  Have them apply the steps to solving a problem to their problem and discuss the results.

	Questions
	Answers

	What is the first step to solving a problem?
	A clear understanding of the problem.

	How many problems do you solve in a given day?
	Answers will vary.

	What are some examples of problems you have solved today?
	Answers will vary.

	Pick one problem you have solved today and identify the steps you used to solve it.
	Answers will vary.
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Exploring Concepts (The Robot Shuffle)

Summary: Students will use the problem solving process to solve the robot shuffle problem.
Outline: 

1) Students will receive an explanation of the problem.  

2) They will work in groups to come up with a solution or strategy that they believe will work.  

3) Students will then test their strategy using the robots as a manipulative.

Activity: 

Six robots are needed for this activity.  They will be needed to be divided into two groups with a way to designate the two groups.  The goal is to switch the places of the groups of robots.  The following sets of rules must be followed.  The bots can only move toward the opposite side of the board from which they started.  They cannot move backward.  They may only move one space at a time and can jump over one other robot to reach an empty space.
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Instructing Concepts (The Robot Shuffle)

Problem Solving

Problem Solving Process

The problem solving process is teachable and students will become better problem solvers with guidance and practice.  Since there are many problem solving models, it depends who you talk to about which model is best. George Polya first outlined one of the best-known problem solving processes.  This instructional piece will focus on Polya’s work.

Step one: Understand the problem

This step involves the very beginning of the problem solving process.  Students are asked to carefully analyze the problem paying particular attention to these questions.


( Are all the words in the problem known to you?


( What are you supposed to find, solve for, show, or prove?


( Is it possible to restate the problem in your own words?


( Is there a picture, graph or diagram that can help you understand the problem?


( Is there enough information to solve the problem?

Step two: Devise a plan

This step involves the process of deciding how you are going to solve the problem and creation of a plan that will lead to that solution.  Below are some possible strategies that students might want to consider.


( Guess and check, look for a pattern, draw a picture, make a list


( Solve a simpler problem


( Think about problems that are similar you might have solved before


( Compare and contrast


( Use a model


( Solve an equation or work backward

This list of strategies is not all-inclusive.  One of the most important strategies is to be creative and think “outside” the box to try to devise new and different ideas that may apply.

Step three:  Carry out the plan

This step is easier than step two because you just have to stick to the plan you created.  Work carefully and diligently to attempt the plan you have devised.  If your plan doesn’t work go back to step two and use the knowledge you have gained to think of something else.  Often we learn more from a failure than by solving a problem correctly the first time.

Step four:  Looking back

This step is very important to becoming better problem solvers.  It is this analysis of what worked and what didn’t work that lets you apply knowledge in similar situations and extend into the less familiar.  You should think about where you might use the method again and think about how your strategy could be improved upon.  This analysis of what happened will make problem solving easier in the future.
Organizing Learning (The Robot Shuffle)

Summary: Students will document the strategy they used to solve the problem. 

Outline: 

1) Students will provide a written step by step process for solving the problem.

2) Students will draw a diagram using symbols to represent the movement of the pieces.

Activity: 

Students will experiment with strategies they wish to employ to solve the robot shuffle.  Once they have solved the problem.  They will create a written step-by-step solution.  They will also keep possible solutions that have failed.  Along with this, students will create a solution diagram using symbology.
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Worksheet

Understanding Learning (The Robot Shuffle)

Summary: Students will demonstrate ability to apply the steps of problem solving to a problem.

Outline: 

1) Formative assessment of groups and their workings.  Also check for correctness of the solution to the problem.
2) Summative assessment of group member’s participation and input.

3) Summative assessment of application of problem solving steps to a new problem.
Activity: 

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) What role is each group member playing within the group?

2) What strategies did you try that didn’t work?

Summative Assessment

After the students have completed the activity, they will be given a grading sheet in which they will be asked to rate each group members participation, including their own.  After rating performance, students will be given an unknown problem.  They will need to write in their own words the steps they would take to attempt to solve the problem.

Students could be given a similar problem to solve like these:

1) A farmer has a bag of grain, a chicken, and a fox.  The farmer must travel to the other side of the river in his boat but the boat can only hold the farmer and one other item.  If the chicken and grain are left together, the chicken will eat the grain.  If the fox and chicken are left together, the fox will eat the chicken.  How can the farmer get the chicken, fox, grain, and himself to the other side of the river?

2) Three missionaries and three cannibals must cross a river using a boat which can carry at most two people, under the constraint that, for both banks, if there are missionaries present on the bank, they cannot be outnumbered by cannibals (if they were, the cannibals would eat the missionaries.) The boat cannot cross the river by itself with no people on board.  To make it more difficult only 1 cannibal can row the boat.
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