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Lesson Summary: Students will be paired up to collect data about themselves.  They will measure their heights and record this and other information on the Class Average Survey.  The teacher will input this data into the Class Average Excel file which will automatically calculate the mean, median, and mode and create histograms of the data.  The teacher will guide the students through the Class Average Worksheet, where they will calculate the mean, median and mode for each set of data.  Then using these statistical measures, along with the histograms, the class will decide whether mean, median, or mode describes the data best.   



Subject: 
Math: Data Analysis and Probability, Connections, Reasoning 
Grade Level: 

· Target Grade: 7  

· Upper Bound: 8

· Lower Bound: 6

Time Required: Two class periods.

Materials:

· several boxes of pencils

· 12 pieces of 6-7 ft. long string
· rulers 
· one pair of scissors

· Class Average Survey
· Class Average Handout
· Class Average Worksheet
· Class Average Excel
Lesson Plan: 
· Before class, hide two or three boxes of pencils in your desk.  You want to ensure that the number of pencils in your desk is significantly higher than the number in most students’ desks to ensure that the data is skewed. 
· Cut the string into pieces about 6 or 7 feet long.  You will need a piece of string for every pair of students. 

· Create three data strips for each student from the class by printing the Data Strip sheet from the Class Average Excel.  Trim the bottom of the sheet so that its length is equal to the number of students in the class plus one.  For example, if the class has 20 students, you will need each strip to be 21 boxes long.  Then cut the sheet into strips one box wide.  

· Tell students that they will be studying certain characteristics of the class today by going from station to station to complete surveys.  Afterwards you will be analyzing the data as a class.  Hand out a Class Average Survey to each student.

· Divide the students into pairs that will complete each station together and hand out a ruler and a piece of string to each pair. 
· Have the students measure their partners with the piece of string and then measure the string to determine its length, which will also be their height.  Both students in the pair should do this and then answer the remaining survey questions. 
· Once their surveys are completed, they should turn them into their teacher who will check to ensure all the work has been done and will input the data into the Data sheet on the Class Average Excel, which will automatically calculate the Mean, Median and Mode.  The order the data is added is unimportant and if there are more spaces than students, simply leave those blank. 
· Afterwards, the teacher should add their height, number of pencils, and favorite number. 
· After this is done, the mean, median and mode will have been calculated on the data sheet underneath the corresponding columns.  There will also be three sheets with histograms of the three sets of data.  The x-axis represents the value while the y-axis represents the incidence.  The right side of each Histogram will have three color bars but those can be ignored for now. 
· Hand out the Class Average Handout to each student and briefly review it with the class. Explain to students that the class calculated averages to gain information about the data, but the type of information you need (mean, median, or mode) depends on the situation. The students only need a general understanding at this point, the next part of the activity should clear up any questions. 
· Hand out the Class Average Worksheet to each student as well as three Data Strips.

· Copy the Height data onto the board for the students to copy.  Have students fill in one of their data strips with the Height data from smallest to greatest, with one number per box. 
· Have the students fold the strip in half.  The “half-line” indicates where the median is.  If there are an odd number of boxes, the half-line will end up in the middle of a box containing the median.  If there is an even number of boxes, the half line will end up on an actual line between two numbers, so students should average the numbers on either side of the line to determine the median.  Have students label the Median.
· Students should also look for the number that occurs most often.  This is the mode. Students should circle the mode every time it appears on their data strip.  For data strips with an equal number of most-occurring data, students should circle all the modes. 
· The students should then calculate the Mean for the height data by adding all the values together and dividing by the number of values. 
· Students should now tape the data strip onto the Class Average Worksheet and answer the Height questions. 

· Now show students the Height Histogram from the Class Average Excel.  Ask students what the mean, median and mode are.  As the tell you the correct answer, move the corresponding bar found on the right side of the Histogram to the correct location represent the Mean, Median and Mode. 
· Ask students which of the three values, Mean, Median or Mode they think would provide the best data. They can use their handout for help.  For the height data, mode should be the most informative. 

· Repeat the last seven steps for the Pencil data.  This time after you have moved the colored bars to their correct location, ask the students if anything seems different about this chart from the last time.  They should see that there is an outlier.  Take out the boxes of pencils from your desk and explain that your larger number of pencils is skewing the data.  In this case, Median should be the most informative of the values. 
· Repeat again using the Favorite Number data.  This time the data should not resemble a bell curve at all because the numbers aren’t quantitative.  Just because the average favorite number is 12 (for example), doesn’t mean that most people have a favorite number around 12.  In cases of non-quantitative data, Mode should be used.

· Now that students have learned when each of the three averages is used, they should complete the worksheet. 

Vocabulary / Definitions: 

· Mean: the average score, determined by adding all the data together then dividing the total by the number of scores. 
· Median: the middle score when the data are arranged in numerical order
· Mode: the number that occurs most often
· Outlier: A value far from most others in a set of data.
· Skewed: A set of data that is not symmetrical about the mean.
TEKS:

7.11 (A) Select and use an appropriate representation for presenting data

7.11 (B) Make inferences and convincing arguments based on analysis of data

7.12 (A) Describe a set of data using mean, median, mode, and range

7.12 (B) Choose among mean, median, mode, or range to describe a set of data
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