Lesson Plan: Comparing City Temperatures
One-Variable Analysis with Fathom

Overview:


In this lesson, students will investigate one-variable data using Fathom software to create graphs such as dot plots and box plots, and to find numerical summaries of data.  From these graphs and summaries, students will be able to interpret and make inferences about the data in order to understand what the data are telling them.   
Objectives: Students will -
· Understand how to work with Fathom software, specifically:

· Importing a spreadsheet into a collection

· Creating a table of the data

· Creating a dot plot, a box plot, and a histogram 

· Creating a numerical summary table 

· Be able to read and interpret dot plots and box plots

· Be able to describe data using numerical summaries such as:

· Mean (and standard deviation, if time allows)

· Median

· Q1, Q3, and IQR

· Range

· Be able to clearly communicate their findings about data 

· Realize that data analysis connects to the world outside the classroom

Preparation/Materials:

This class would be carried out either in a computer lab so students could do the explorations themselves, or in a classroom with a computer and projection setup, so students could see the teacher working with the technology.  Prior to the class:

· import the temperature data for Raleigh and San Francisco into Fathom and

      create a table of the temperatures, saving this onto a “shared” drive so all

    
      students can access it.  (This will save time in class and prevent students from

      getting hung up in creating the table.)  

· Make plenty of copies of the worksheet students will be using.  

· **If the students are especially challenging to work with, go ahead and divide

      them into pairs before the class starts.

Introduction (5 minutes):


Have students divide into pairs.  Pass out one worksheet per student.  Tell students that they will be learning how to analyze one-variable data, using Fathom software to create graphs and interpret data.  Tell students that they will learn how to plot data using dot plots, box plots, and histograms.  They will also obtain five-number summaries and learn what these numbers represent.  Students will also discuss the concept of outliers.  Introduce the main problem students will be working on for the day: 

“Average monthly temperatures for San Francisco, California and Raleigh, North Carolina are reported.  The mean yearly temperature for San Francisco is 57.25º Fahrenheit, and the mean yearly temperature for Raleigh is 59.25º Fahrenheit.  These two mean annual temperatures are very close, only two degrees difference; can we conclude, then, that these two cities have similar average monthly temperatures, even though they lie in two opposite regions of the country?”


Direct students to the computer to explore this question.  Discuss the need to see all of the data for the whole year, rather than just the means.  Mention the importance of looking at the “big picture” when working with statistics, and not just specific numbers.  

Activity and Instruction (40-45 minutes):  


Direct students to open Fathom to begin their explorations.  Guide them in the following activities, instructing students to follow along with the worksheet:  

· Open/import the Monthly Temperatures file, opening the collection and table

· Tell students to look at the average monthly temperatures for Raleigh, NC.  

· Pull down a graph 

· Click the “month” attribute and drop it onto the x-axis

· Click the “Raleigh” attribute and drop it onto the y-axis

· Click and drag the months on the x-axis into chronological order (Jan – Dec)

Students can now visually see the data and begin to make observations and find out more about it.  Ask about the lowest and highest values and prompt them to fill these in on their worksheets.  Now guide students to use the same procedures to create a dotplot for the San Francisco temperatures.

Ask students to compare the temperature ranges for the two cities.  Students will obviously see that the Raleigh temperatures have a larger range than the San Francisco temperatures.  Students will now discover more about the “spread” of the data to see some more differences between the two sets of temperatures.

Discuss variability and the fact that the range is not the best measure for it.  Introduce the measures of quartiles, first, third, and the median (which they have already found).  Guide students to use Fathom to display these numbers:

· Pull down a Summary Table

· Click the “Raleigh” temperature attribute and drop it into the summary table

*Point out the Mean value already given, and direct students to find that on the       dot plot.  Now tell students they will find the minimum and maximum values, as well as Q1 and Q3, to show how the data is spread out and where it is concentrated:

· Right-click (or control-click) on the summary table, and click “Add Five Number

      Summary”

*Briefly discuss the min, max, Q1, median, and Q3, in context of the Raleigh temperature data.  
Now prompt students to use the guide on the worksheet to add summary statistics for the San Francisco temperatures.

Direct students to make a box plot to visualize these summary numbers:

· Pull down another graph

· Click the “Raleigh” temperature attribute and drop it on the x-axis

· Change the type to “Box Plot”   

*Discuss the box plot in context, asking students to identify the min and max, Q1, Q3, and the median.  

Prompt students to use the same procedures to create a boxplot of the San Francisco temperatures, and discuss the numerical statistics on the boxplot.
Debriefing/Connection and Interpretation: (10-15 minutes)
Now students will look at the temperatures for San Francisco and compare them to the temperatures for Raleigh.  We want to discuss with students the differences between the two sets of data.  
First, have students compare the two dot plots: 
· Guide students to click and drag the scale of the San Francisco dotplot until it

matches up with the Raleigh dotplot.

· Have students describe the differences they see and/or can measure.

Next, have students compare the two box plots, being sure to adjust the scale.  Ask students to discuss differences in variability, using the numerical statistics they found earlier.

Ask students to go back to the original question at the top of the worksheet and think of how they would answer it.  Call on one or two students to share their answers and some brief reasons.  Prompt students to consider why the temperatures vary so much.  (**Connection can even be made here to the subjects of science and geography.)

Instruct students to write a paragraph (on the last page of their worksheet) saying whether or not they would conclude that monthly temperatures are the same, justifying their position with things they discovered in the Fathom activities.

Dismiss students, reminding them to finish their worksheets as homework, being sure to write their interpretive paragraph and complete all questions.

