SPIRIT 2.0 Lesson: 

Robots are aMAZEing (mean, median, mode)
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Cartoon Illustration Idea:  A Robot doing a trick?
Outline of Lesson 
Content (what is taught): 
· Definition of mean, median, and mode

· How to identify and calculate mean, median, and mode


Context (how it is taught):

· The classroom robot will travel through a maze set up with wood, or tape on the floor

· The time it takes each robot to get through the maze will be recorded

· The mean, median, and mode will be identified and calculated using the recorded times of how long the robot took to get through the maze.
Activity Description:

In this activity the CEENbot will be used as an interesting prop and in a way the students can get their hands on something.  Each student will run the robot through the maze and time how long it takes to complete the maze.  At the end, small groups, the students will calculate the mean time it took along with the median and mode time.  For secondary students the lesson could be enhanced by analyzing central tendency of mean and the effect of extremely fast, or slow robots as outliers.
Standards: (At least one standard each for Math, Science, and Technology - use standards provided)

Math

E2
Science

E1
Technology

A1
Materials List: 

Classroom Robot
Wood
Stopwatch 
Notebook

Data Sheet

Tape
ASKING Questions (Robots are aMAZEing)

Summary: Students will be asked how can we calculate and analyze mean, median, and mode.

Outline:

· Demonstrate a robot moving through the maze

· Allow students to maneuver the robot through the maze

· Students record the time it takes

· Discuss difficulties with maneuvering and using the robot, and what could be done to make the robot get through the maze faster.

Activity: 


Demonstrate how the robot maneuvers through the maze.  Allow each student to try this, and to spice it up even give a reward for the fastest time. 

	Questions
	Possible Answers

	· What is the classroom mean time of the robot?
	This will be calculated by the students.

	· What would happen to the mean if a new piece of data was added to the classroom set that was faster/slower than all other times? 
	For the faster time the average would go down, and for the slower time the average would go up.

	· What would happen to our mean if we took out the fastest/slowest time in the class?  

· What would be the vocab word for the fastest, or slowest time?
	If the fastest time were taken out the mean would increase.  If the slowest time were taken out the mean would decrease.

Outlier

	
	


Image Idea:  Picture of a CEENbot driving through a maze.

Lesson Folder File: 
EXPLORING Concepts (Robots are aMAZEing)
Summary: Students will be asked how can we calculate and analyze mean, median, and mode.

Outline:

· Demonstrate a robot moving through the maze

· Allow students to maneuver the robot through the maze

· Students record the time it takes

· Discuss difficulties with maneuvering and using the robot, and what could be done to make the robot get through the maze faster.

Activity: 


Working with one or more classroom CEENbots the students will each get an opportunity to run the CEENbot through the maze in an effort to clock the fastest time.  Time penalties will be assessed for inaccurate driving.  Each student will record their time.


Once each student has had a chance to do this (in groups, at a station set up in the classroom, etc.) the class will then calculate the mean, median, mode, and even range.  Once calculated each student will be expected to analyze the central tendency of the classroom data in certain situations.  Examples of analyzation would be what would happen to our data if we took out the slowest time, or added a faster time.


Other possible questions for enhancement after meeting the mean, median, mode objective may be to get feedback about the CEENbot:

1. What were some difficulties students had running the robot through the maze?

2. What are some practical uses of a robot moving through a maze, or path?

INSTRUCTING Concepts (Robots are aMAZEing)
Note: The instructing concepts section will be provided by the instructional writing team. The final instructing content section may look different from the one shown below. This sample is provided here so that this sample lesson shows all A, E, I, O and U components.

Summary: The teacher explains definitions of mean, median, mode, and range.  Then after learning the definition of these use examples to calculate each term.

Outline:

· Define mean, median, mode, and range

· Explain how to calculate, or identify each of them

· Apply the calculations

Activity:


Again the students will first get introduced to the CEENbot with a demonstration.  Then each student gets an opportunity to get the fastest time in the class through the maze.  Once each student has done this then the instruction can begin.  The students do not even need to know what mean, median, mode, and range are prior to using the CEENbot.  This will show how data collection can be important and used.


Once students are done the instruction of definitions and calculations can take place using examples.  To check for understanding each student will now use the classroom time data to calculate mean, median, mode, and range.

ORGANIZING Learning  (Robots are aMAZEing)
Summary: Students will record time of each group and class member.  They will also organize the classroom data in a table. 

Outline:

· Collect data as the robot goes through the maze

· Data is the time it took for the CEENbot to travel through the maze

· Calculations could include mean, medina, mode, and range

Activity:


Students collect data as the CEENbots are run through the maze.  The data they will collect is the amount of time it takes.  While using the CEENbots the students may generate and use new ideas of how to make the CEENbot get through the maze more quickly, or more easily. 


Once students have collected necessary data they can fill the rest of the table calculating the mean, median, mode and range and then analyze the central tendency of these given the sample questions.

Worksheet Idea: A sample data table, with a set of questions to follow analyzing the central tendency.

	Classmates Name
	Time through maze
	Mean

(with calculations)
	Median
	Mode
	Range

(with calculations)

	
	
	
	
	
	


Central Tendency

1.  How are the mean, median, mode, and range affected if a new set of data that is faster/slower than all other times is added?

2.  What happens to the mean, median, mode, and range if the fastest/slowest time is taken out of our current data?

3.  What happens to the mean, median, mode, and range if a time that is equal to the mean is added to our data?
UNDERSTANDING Learning (Robots are aMAZEing)
Summary: Students show understanding of more complex applications of mean, median, mode, and range.  They will also write essays for other uses of robots and technology.

Outline:

· Formative assessment of mean, median, mode, and range

· Summative assessment of mean, median, mode, and range

· Exploratory assessment (just an idea) of engineering, technology, and robots

Activity:

Formative Assessment

As students are engaged in learning activities ask yourself or your students these types of questions:

1.   Were the students able to apply the definitions of mean, median, mode, and range to calculate each of them? 
2.   Can students explain what the mean is and how central tendency works?

Summative Assessment
The following examples could be used as exercises for students to demonstrate their ability to calculate and use mean, median, mode and range.

Problem 1:  The following set of numbers is the percent scores from a class test

77, 88, 68, 70, 90, 95, 89, 88, 99, 100, 65, 88

Take this data and calculate the mean, median, mode, and range

What would happen to the mean, median, mode, and range if a test score of 45 was added to our data?

What would happen to the mean, median, mode, and range if the 100 score was removed from the original data?

Mr. Johnson said he would throw a party if the class average on the test was an 85.  One student still needs to take the test.  What is the lowest score that student can get and still ensure the class will get to have the party?
Exploratory Assessment?  (A new category I created)

*** I created this category to extend the use of the robot farther than just a fun prop during a lesson, and to use it as a springboard for creativity, design, and engineering.  
Students will complete the following essay questions about the use of the robot:

1. Write an essay explaining how it could be useful to have a robot that can move accurately and quickly along a path.  In what areas is this practical?  Support each answer.

After asking them to complete this essay question I would like to show them the video Herb showed us in class about “The Great Robot Race.”  This video would show them one practical use of the robot moving on a path.  After watching the video I would like to present a possibility of the next two questions.

2. Using a creative and engineering mind think of something that you would either like to make better.  Explain the modifications that would be made and why your product would be better than the original.  Also explain how it would be practical and what type of people it might be best used by.

3. Identify what you believe to be the greatest invention in history.  Explain the history of the invention, how it was invented, why it was invented, along with who uses it and how it is used today.  Finally explain why this is so important to you and why you believe it is the greatest invention in history.
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