Author:  Steve Hamersky, Rita Corell,  www.machinescience.org
Lesson Idea came from:  Internet,  conversation with Steve

Possible Lesson Title:  The Amazing Solution

Content Topic:  Most efficient maze navigating solutions in three maze designs: computer game maze, in classroom desk maze with students as navigators, and brick labyrinth design navigating in programming mode (autobot mode) using different algorithms programmed into the CEENBot.

Summary:  This lesson would teach students how to test a variety of maze solving solutions from low tech to high tech, and determine the predominate pattern of maze navigation which are best for each scenario.  
Context :  A sentence context:  If someone walked into the room they would see students testing patterns of maze navigation in three different modes, computer generated maze navigation at the computer, an in-classroom  desk maze walk with students as navigators, and the CEENBot navigating a brick labyrinth maze design utilizing different algorithmic patterns programmed into it.
Possible AEIOU Lesson Parts:

Asking:

Has anybody been in a building or department store and the lights went out?

What are situations in which students were stuck in a maze situation, and how did they get out?

What are the various methods you might use to get out of a maze situation, and which ones do you think would be most effective?

If you put a CEENbot into a maze, how would it get out?

Exploring: There are three levels of activity for exploration based upon three different possible maze solving scenarios.

Using three different maze patterns, a variety of possible maze navigation methods will be explored.  Two of the navigation methods will be the same for the three mazes, and some build as the maze design becomes more complex.

In the first pattern, the students will be testing navigation techniques on a computer generated maze.  The two maze patterns that they will time themselves on for this maze will be the wall following pattern and straight through.  This will be done with the “right hand touch” method.  For the right hand touch method, they will only be allowed to touch the right side of the maze as they navigate through.  The second method will be the straight through path, where the student tries to go as quickly as possible straight through the maze.

In the second pattern, the students will set up a desk maze, with parts touching, in the classroom.  They will perform the wall touching and straight through maze navigation, as well as a third “random” method where they move at will, with no direction, through the maze.  Each of the navigation methods are timed.

In the third pattern, the CEENBot will be used in a brick labyrinth maze.  The labyrinth style mazes are designed so that no part of a maze is isolated from the rest and all walls are continuous.  This will allow the robot to follow a wall through the maze.  The source of this test using a different robot, but same applicable principle for the CEENBot, is at www.machinescience.org  When you open the site, click on the Gallery tab, and then on the Maze-Solving Robot on the left menu.   You will see the robot going through four different algorithm patterns:  sweeping, wall following, branch, and random movement.   This part of the maze testing with the CEENBot may be more for high school students, and studying basic algorithm programming for a robot.  The CEENbot will be run in autobot mode, without the controller, and a final run may be completed with the controller and time tested for straight run through.

Students will keep track of the navigation times for the three different maze patterns using the different navigation methods.

Instructing:  learning how to calculate the mean from numerous students completing the maze tests.  

Students will check the variance of the means between a human completing a test and a robot completing a test to show that the human may improve with practice.  This could be done through a class average, or with the same person completing the test several times and looking for a learning curve with an individual.  Comparison of the difference in improvement of a single repeated human testing (learning curve in a human) versus repeated tests with a pre-programmed robot.

Organizing:  Students can put each type of maze in a box pattern for analysis, with the times that the mazes were completed  to see which navigating methods had the best time for the various mazes.  A comparison can be made among the three maze patterns for the most efficient mode of navigating through the maze overall.

The maze tests will help teach algorithmic thinking, with the CEENBot maze runs providing hands on programming of the robot.

Understanding:  Students could construct a chart of the maze design for the three maze styles, and list the types of navigation patterns they tested in the maze with the times to show the most efficient maze running patterns for each of the three designs.

Students programming the CEENBot will be able to demonstrate how to install and run an algorithmic pattern on a robotic device.

