People, Congress and Pizza
(Navigating through Data Analysis Grades 6-8, Ch. 4)
Use Excel, Winstats & TI-83 & TI-84 to create scatterplots and do linear regression.

Work the activity Congress & Pizza. The data for the activity is pre-entered into the Excel spread sheet “Congress and Pizza data”. Explore the data by using scatterplots in Excel, Winstats & TI-84. Directions for all three programs are below.
Excel
Scatterplot
The data for Congress and Pizza is in the first worksheet of the Excel workbook. To create a scatterplot of the data, go to Insert -> Chart . Select XY (scatter), select the first image (XY scatterplot with no connecting lines). Select Next, then highlight the cells containing your data (in this case, columns B & C). Check to be sure that “columns” is selected as the “series in” choice.  Select Next. If you wish, add appropriate graph title, axis labels, etc. and then select Next. Select if you wish to have your graph as an image inside of this worksheet or as a new worksheet. For now, select “As object in Sheet 1” and select Finish. Move the chart to where you wish it placed. Enlarge or shrink as you wish. 

Examine your graph. Be sure that the X and Y axis are labeled appropriately. Note that Excel will let you modify labels & titles directly by clicking on the text. 

Printing your chart:

You can print your chart as a part of the entire Excel document. You can also print only the chart.  To do so, select the chart. Go to print preview in the File menu. Your print preview should show only the chart and you can print your chart from there.

Trendlines:

Excel will calculate and draw a trendline for the chart. However, in teaching this activity, you may want to have your students print their graph and predict the trendline by using a piece of uncooked spaghetti or a line drawn on a transparency. 

To add a trendline to an Excel chart, go to Chart and select Add Trendline. For this example, choose linear but note the numerous choices available here. If you wish to label with the equation of the line and the R squared value, click on the Options tab on the top of the menu. Check the boxes for “Display equation” and “Display R squared value”. However, you can easily add this information later (directions are below). To extend your trendline in either direction, use the “Forecast” choices.  
To change the options on an existing trendline, such as to display the equation of the line or extend the line, right click on the line and select Format Trendline. Select the Options menu. If you wish to remove the trendline, right click on the line and select clear.
TI-83 & TI-84
Enter the data

Select STAT then 1.Edit. Enter the data into L1 and L2. If there is already data in any column, move your cursor up to the L1, push CLEAR then ENTER.  (Alternatively, use the connections to download the data from Excel.)
Graph the Scatterplot:.

To turn on the scatterplot, push 2nd Y=, Select 1,2 or 3, Move the cursor to ON and push ENTER, move to the image of a scatterplot and push ENTER, select the appropriate lists. To set your window, push WINDOW and set appropriate values. Push GRAPH to create the graph.
Linear Regression:

Push STAT, right arrow to CALC, and select LinReg(ax+b). This will display the values for the linear regression line. To graph the line, go to Y=. To directly fill in the equation of the line, select VARS, Statistics, right arrow to EQ and select RegEQ. The equation for the regression line should appear in the Y= screen. Push GRAPH to see the scatterplot with the regression line added.

Wintstats
Enter the data:
Open Winstats and select Window -> multi-var data. Winstats will open a new window with random multivariable data. To copy the data from the Excel worksheet, open the worksheet, highlight the data and copy. Do not include labels or the state names. Go back to the new winstats window, select File ->Paste from Clipboard. To change labels, click on Vbl 1, enter the new label and push Enter. Repeat for Vbl 2. 
Some of this data may be too big for the default settings of winstats. To change column width and the number of decimal places displayed, select Edit -> Format.

Create graph:

Go to Plot -> 2D Plot A.  Select the appropriate columns of data for the horizontal and vertical axes.  To add the linear regression line, select Line -> Least sq. The equation for the line is at the bottom of the graph.

People, Congress & Pizza activity:

The data for the People, Congress & Pizza activity is in worksheet 2. 

In this activity, you are asked to plot two scatterplots, Population vs. # of Reps and Population vs. # of Pizza restaurants. The steps are virtually the same as before. Some exceptions are noted below.
Excel

The situation of plotting the Population vs. Number of Representatives is a little different because the columns of data are not adjacent. In order to select non-adjacent columns, first select one column of data. Next, hold down the Ctrl key and select the second column of data. Continue all other steps as before.
TI-83 & TI-84

Enter the additional column of data under L3. To create the scatterplot, choose the appropriate lists. The default in linear regression lines is to calculate the line for L1 and L2. To choose different lists (for example L1 & L3) , select STAT -> CALC -> LinReg(ax+b). After the “LinReg(ax+b)” enter a (L1, L3) and push Enter. The values of the regression line will be calculated. They can also be fed into the Y= screen as before.
Winstats
The basic procedures are the same. Note that the two scattergraphs can be created on the same axis or different axis. Also note that Winstats can create up to 13 graphs at a time. Also, Winstats “remembers” the graphs, even if they are closed. 

