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Project SHINE / SPIRIT2.0 Lesson: 

Shut it Off

==========================Lesson Header ==========================

Lesson Title: Shut it off!

Draft Date: July 15, 2010
1st Author (Writer): Rick Carter

2nd Author (Editor/Resource Finder): 

Instructional Component Used: Central Tendency

Grade Level: High School

Content (what is taught): 

· How to calculate mean

· How to calculate mode

· How to calculate median

· How to identify outliers

Context (how it is taught):

· Activity involving two digit numbers generated by students
· Activity involving Kill-A-Watt Meter
Activity Description:

Students will be asked to come up with definitions for mean, mode, and median for student generated numbers.  This should be a review.  Students will be shown how to use a Kill A Watt Meter and then the meters will be used at their homes to collect data for various items that use electricity.  The idea for this lesson came from hearing a presentation made by NPPD.  Also, during a visit to Cargill Meat Solutions a discussion was generated on cutting their utility bill.  

Standards:

Technology: TC4
Math: ME2
Materials List: 

· Kill-A-Watt Meters
· Calculators

Asking Questions: (Shut it Off!)
Summary:  Students will learn about statistics, specifically mean, median and mode.  How to calculate the mean, median and mode will be explored. 

Outline: 

· Introduce the terms mean, median and mode

· Discuss the similarities of the terms

· Discuss the differences of the terms

Activity:  The teacher will introduce the terms mean, median and mode. Central Tendency will be discussed.  

	Questions
	Answers

	What is the mean of data?
	· The average

· Sum of the data divided by the number of items 

	What is the median of the data?
	Middle number when the data is arranged in numerical order

	What is the mode of the data?
	· The most common number

· If nothing repeats, then there is no mode

· If two numbers repeat the same number of times, there are two modes 

	Why would someone be interested in mean, median and/or mode?
	Various answers depending on the application.

	Why do we need these different measures of central tendency?
	They tell us different things about the data.

	Which measure of central tendency is the best?
	It depends on the questions being asked.




Exploring Concepts: (Shut it Off!)
Summary:  Students will complete an activity in which data is collected and analyzed. 

Outline: 

· Students will generate data to be used by each choosing 1 or 2 numbers from 1 to 30

· The students will order the data from least to greatest and make observations

· Observations will be shared with the class

Activity:  Students will do an activity in which they will help generate a list of data by choosing a number from 1 to 30 (they will choose 2 different numbers if less than 15 students).  The students will share their number(s) with the class and each student will write the entire list of numbers down in their notebook.  The students will then order the data collected in this activity from least to greatest and make observations.  Volunteers will be asked to share the observations with the class.  Students will be asked if they know how to find the mean, median and mode of the data.  When the activity is completed, tell students that your number was 953 or something similar.  Recalculate the mean, median and mode.  NOTE: 953 was an outlier in this data.  Which measure of central tendency changed the most?  If you are looking for the “best” representation of this data which measure of central tendency would that be?  Ideally the mean, median and mode are extremely close to each other but this is not always the case.

	Number
	Calculate Mean Here

	
	

	
	

	
	

	
	

	
	Calculate Median Here

	
	

	
	

	
	

	
	

	
	List the Mode(s) Here

	
	

	
	

	
	

	
	


Instructing Concepts: (Shut it Off!)
Central Tendency

Putting “Central Tendency” in Recognizable terms:  Central tendency refers to the “middle” number of a set of data. There are three main measures of central tendency: mean, median, and mode. Which one is best depends on the data.

Putting “Central Tendency” in Conceptual terms:  The three measures of central tendency are all slightly different. The most common is the mean or average, the median is the center most value where ½ of the data lies above and ½ lies below, and the mode is the value with the most frequent occurrences in the data set.

Putting “Central Tendency” in Mathematical terms: Each of the measures of central tendency can be found mathematically. By summing the data and dividing by the number of pieces of data in the set, you can calculate the mean or average. The formula for mean is 
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Median is found by placing the data in ascending order and locating the middle value. If there are an odd number of elements in the set, the median is the middle element and will be included in the data set. If there is an even number of elements in the set, the median is found by averaging the middle two elements and this median number will not occur in the original data set.

Mode is found by simply counting the elements in the data set and is the most prevalent element.

Putting “Central Tendency” in Process terms: Central tendency discusses the middle of a set of data. Mean is the most common measure of central tendency but it is affected by outliers or data that deviates radically from the rest of the data in the set. Median is better in situations where data is skewed. Take for instance home prices. If there are 20 houses and 19 of them are worth between $50,000 and $150,000 and the 20th house is worth $2,000,000, the average will be affected by the house with the large value but the median will be much more representative of the data. Mode is useful in situations where data is categorical like what is the most popular type of book in a store or most popular movie.

Putting “Central Tendency” in Applicable terms:  There are other ideas relating to central tendency that are important.  Range is the space between the smallest and largest values in the data set. Standard deviation is a measure of how far elements will tend to differ from the mean. These ideas together with the measures of central tendency allow us to make comparisons between an element in the data set and the “middle” value. These comparisons allow us to understand trends that are present in the data set.  
Organizing Learning: (Shut it Off!)
Summary:  Students will use a Kill-A-Watt Meter to see the amount of watts used to run commonly used devices in their homes.  The data will be shared with the class and the mean, median and mode of each device will be calculated. 

Outline: 

· Use Kill-A-Watt Meter to collect data at home (watts used for various devices)

· Share data with class and generate whole class data for the devices

· Find mean, median and mode for the data collected for each device

Activity:  Students will collect data at home using a Kill-A-Watt Meter, which they have been previously shown how to use in the classroom.  Each student will be asked to collect data (number of watts used rounded to nearest whole number) for the following devices: toaster while toasting bread, cell phone charger while charging cell phone, computer on but not being used, computer on, in Standby mode, and computer off.  The students will share the data collected at home and whole class data will be analyzed for mean, median and mode.  If a student doesn’t have one of these devices, they will pick some other device to measure the watt usage.  Some questions to have students consider when conducting this activity:

1) Can you compare different devices electrical usage using measures of central tendency?

2) Were there outliers in the data that skewed the results?

3) If outliers, were the measurements done correctly?  If so could the appliance really produce a number that far off?  NOTE: It is possible if it is really efficient or inefficient

4) What do the measures of central tendency tell you about the appliances?

5) Which measure was “best” for each appliance?  Why?

	Raw Data

	Toaster Data
	

	Cell Phone Data
	

	Computer On Data
	

	Computer Standby Data
	

	Computer Off Data
	


	Calculations

	Device
	Mean
	Median
	Mode

	Toaster in Use
	
	
	

	Cell Phone Charger in Use
	
	
	

	Computer On 

(not in use)
	
	
	

	Computer On

(standby mode)
	
	
	

	Computer Off
	
	
	


Understanding Learning: (Shut it Off!)
Summary:  Students will write a short essay on central tendency and find the mean, median, and mode of sets of data. 

Outline: 

· Formative assessment measures of central tendency

· Summative assessment of measures of central tendency

Activity:  Students will complete written and performance assessments on central tendency.

Formative Assessment

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

1) Why is arranging the data in order from least to greatest helpful and important?

2) Do you have any idea of what mean, median and mode are?  

3) Do students understand what each measure tells about the data and why sometimes one measure is better than another?

4) Can students recognize outliers and their affect on measures of central tendency?

Summative Assessment

Students can complete the following writing prompt:

1) Write a short essay explaining the terms mean, median and mode.  

2) Explain what an outlier does to the measures of central tendency.  Does it affect all measures the same or one more than another?  What does this mean?

Students can complete the following quiz question:

1) For each set of data, find the mean, median and mode. Are there any outliers present?

A) 20,12,28,32,21,18,24,18,21,28,31,19,25,28,30,15,27

B) 96,87,73,99,75,68,88,87,100,79,92,84,97,74
Add up all the data items and divide by the number of items.  That’s me…the mean!





Line up the data items in order from least to greatest.  Find the middle number and that’s me…the median.





I’m the number(s) that occurs the most often in a set of data.
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