Name ____________________

Comparing City Temperatures (15 total points)
Calculations have shown that the mean annual temperature for Raleigh, North Carolina, is 59.25( Fahrenheit, and the mean annual temperature for San Francisco, California is 57.25( F.  Since these two averages are close, can we conclude that Raleigh and San Francisco have similar average monthly temperatures?   In this activity, we’re going to answer that question.

The following table reports the average monthly temperatures for San Francisco, California, and for Raleigh, North Carolina.  Dotplots of these twelve temperatures for each city appear below.

	
	Jan
	Feb
	Mar
	Apr
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec

	Raleigh
	39
	42
	50
	59
	67
	74
	78
	77
	71
	60
	51
	43

	San Fran.
	49
	52
	53
	56
	58
	62
	63
	64
	65
	61
	55
	49
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1. Calculate the median value of these temperatures for each city.  (Remember to arrange the data in order first, or use the ordering provided by the dotplots.)  Mark the medians on the respective dotplots.  Are these medians fairly close?

Raleigh median:

San Francisco median:

How close are they?

We see that the medians are also very similar.  Is this further evidence that the cities are similar in regards to monthly temperature?  We are now going to use Fathom to investigate.

Instructions for Computer Activity:

· Open Fathom.

· Go to the “File” Menu and click “Open”.

· Select the “Shared” drive and double-click “Temp Collection”.

· The file should open in Fathom with a picture of the collection and a table.

Create a dotplot by month, looking at the Raleigh temperatures first.

· Click the “Graph” button and drag a Graph box down

· Click the “month” attribute on the table and drag it onto the x-axis

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

2. [image: image3.emf]Drop an attribute here.
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Empty Plot

(a) Sketch your dotplot for the Raleigh temperatures:

(b)What is the highest monthly temperature for Raleigh?  What is the lowest?   

     Calculate the difference between them.

   highest: ___________   lowest: ____________  difference: ____________

Now go back and create a dotplot by month for the San Francisco temperatures, just like we did for the Raleigh temperatures.

· Pull another Graph box down (don’t forget to click the table first)

· Drag the “month” attribute onto the x-axis, and drag the “San_Fran” attribute

      onto the y-axis.

3. (a) Sketch your dotplot of the San Francisco temperatures.
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(b) What is the highest monthly temperature for San Francisco? What is the             

      lowest?  Calculate the difference between them.

   highest: ___________   lowest: ____________  difference: ____________

4. Which city has more variability in its monthly temperatures?

5. Try to calculate Q1 for the San Francisco data.  Remember that 1/4th of the observations, (in this case the 3 lowest out of 12) lie below this number.  Then calculate Q3.  
Q1: ______________________   Q3: _____________________


How about for the Raleigh temperatures?

Q1: ______________________   Q3: _____________________

We can prompt Fathom to calculate these numbers for us and display them in a summary table.  

· Click the “Summary” icon and pull down a table.

· Click the “Raleigh” temperatures attribute and drag it into the table
· The table gives us the Mean of the data; we want to add a five number summary

· Right-click (or control-click) the table – not the Mean formula – and select “Add Five Number Summary”
Follow these same procedures to create a summary table for the San Francisco temperatures as well, being sure to add the five number summary.  You will have two tables side-by-side.
6. Fill in the following summary table with the numbers Fathom just gave you:

	
	Raleigh
	San Francisco

	Mean
	
	

	Min
	
	

	Q1
	
	

	Median
	
	

	Q2
	
	

	Q3
	
	


We can use Fathom to also help us visualize these numbers and how they represent the spread and variability of the data by creating boxplots.
· Pull down another graph.

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

· Change the graph type to “Box Plot” (pull-down bar in the top right corner)

Once again, follow this same procedure to create a boxplot for the San Francisco data as well.
7. Sketch your boxplots on the axes below.
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 Take-Home Activity:

Now that you have completed the activities with Fathom in the lab to explore the differences between the temperatures of these two cities, interpret your results in the context of the question asked at the top of this worksheet:

Calculations have shown that the mean annual temperature for Raleigh, North Carolina, is 59.25( Fahrenheit, and the mean annual temperature for San Francisco, California is 57.25( F.  Since these two averages are close, can we conclude that Raleigh and San Francisco have similar average monthly temperatures?   

Using the following uniform axis, create the boxplots for the Raleigh and San Francisco temperatures so that the difference in variability is clearly visible.  Use the numbers you created earlier by hand and/or using Fathom.  (3 points)

Raleigh

San

Francisco


Write a paragraph answering the question above: Can we conclude that the two cities have similar average monthly temperatures simply because their mean annual temperatures are similar?  Justify your position using evidence from the lab activity such as numbers, graphs, and any topics from discussion.  (5 points)

Adapted from: Rossman, Allan J., Beth L. Chance, and Robin H. Lock.  "Topic 5: Measures of Spread, Activity 5-1: City Temperatures."  Workshop Statistics: Discovery with Data and Fathom.  2001: Key College Publishing.  p93.







