Lesson 2 – Using Excel to Graph Data

1.  To graph your data, click on the Excel spreadsheet icon (the green X) on the quick launch toolbar in the lower left corner of the screen.  If Excel does not come up full screen, click on the square center button (maximize) in the upper right hand corner.

2.  Since we only have two variables to graph, we only need two columns in Excel.  Click in the Excel window.  Its title bar turns blue if it wasn’t already blue.  Put your cursor on the vertical bar between the A and B column headings.  It will change from a fat white cross to a vertical bar with left and right arrows.  Click and drag until column A is about twice its initial size.  Do the same between B and C.

3.  Move your cursor into the cell area and it will become a cross again.  In cell A1, type Diameter (cm).  In cell B1, type Circumference (cm).

4.  Fill in the cells with your data.  Make sure you include the (0, 0) point.  If you enter a value such as 10.00, it will probably turn into 10 when you move out of the cell.  This indicates a change in significant figures.  Let’s fix that now.  Highlight all of your numerical data (not including the headings) in the following manner.  Put your cursor into the center of the first diameter data cell, which should be A2.  Click, hold, and drag diagonally down to the last data cell, which should be B10 if you have measured eight circles.  The highlighted area should turn black or blue.  Release the mouse button (unclick).  Click on the Format tab at the top of the screen, the click on Cells in the drop down menu.  The Number tab is probably selected.  Click on the Number choice below and select 2 decimal places.  Close it with OK.

5.  Your data area should still be highlighted black or blue.  If it isn’t, repeat the highlighting as in the previous step.  On the right side of the top Excel toolbar, find the Chart Wizard icon.  (Microsoft calls graphs “charts”).  It looks like a vertical bar graph with blue, yellow, and red bars.  Click it.

6.  You are now in the Chart Wizard, Step 1.  The Standard types tab should already be selected.  Move the window if it is covering your data.  To do this, click, hold, and drag the window’s blue title bar.  Unclick when you have it where you want it.  Click once on XY (Scatter).  The top Chart sub-type, the one with points but no line, is probably already selected.  Click and hold on the bar marked Press and hold to view sample.  Unclick when you are finished looking at it.  The will show you roughly what your graph will look like.  Click Next on the Chart Wizard.  It is at the bottom of the window so you may have to drag the window up a bit if you can’t see it.

7.  You are now on step 2.  Your Data range should be there already and Columns should already be selected.  For a simple two-column data table, this will show the cell addressed for the upper left and lower right corners of the numerical part of your data table.  For example, you probably will see $A$2:$B$10 if you measured eight circles.  Don’t change anything.

8.  Now click on Series.  Notice that in the X-Values box you probably will see $A2:$A$10.  This tells you that the numbers in cells A2 through A10 will be represented along the x-axis.  In the Y-Values box you will probably see $B2:$B10.  This tells you that the numbers in cells B2 through B10 will be represented along the y-axis.  If you switched the letters A to B and B to A, your axes would be switched, too.  Don’t change anything.  This information just explains what you see in this step.  Click Next.

9.  You are now on Step 3.  Click on the Titles tab.  For Chart title, type Circumference vs. Diameter of Circles.  Following your title, put the two lab partners names in parentheses like this (Name1 & Name2).

10. In Value (X) Axis, type Diameter (cm) and in Value (Y) Axis type Circumference (cm).

11. Click the Axes tab.  Both boxes should already be checked.  Click the Gridlines tab.  We are going to make this graph take up most of a sheet of paper so we will put in both major and minor gridlines along both the x- and y-axes.  It will look pretty crowded in this small version, but it will look better when we enlarge it later.  Make sure all four boxes are checked.

12. Click the Legend tab.  The legend is that little box to the right that says Series 1.  We don’t need it since we will only have one curve or line.  Click on the Show legend box so there is no check mark in it.  Click the Data Labels tab.  Make sure None is selected.  Click Next at the bottom of the Wizard.

13. You are now in Step 4, the final step of the wizard.  Where do we want to put our graph?  There are two options.  We can print it on a sheet by itself or we can put in on the spreadsheet that contains our data.  We will put it IN the spreadsheet.  If you wanted to print it on a sheet by itself, you would click on As new sheet and skip to step 19. 

14. Click As new object to paste it into our spreadsheet.  This method is more complicated since you must learn how to size the object on the spreadsheet so it will fit on one page, but I prefer it since we can easily see the data and graph at the same time.  Click Finish.  Your graph will show up on the spreadsheet with little black boxes (handles) in each corner and at the center of each side.  If the handles aren’t there, click in an open white area away from the title and axis numbers in your graph.  The handles should show up meaning that the graph is selected.  Now, if you click and hold in the white area of the graph, you can drag the graph around to where you want it.  Place the graph just under your data, toward the left side of column A.

15. Now go to File, then Page Setup and make sure the page is set on Portrait.  Then click on Margins and set the Top, Bottom, Left, and Right margins to 0.5 inches.  Click OK.

16. Click outside the graph in the data cell area so the handles go away, which means the graph is deselected.  Click on View on the Excel toolbar and the Zoom/50% to make the graph smaller.  Another way to do this is to use the zoom window on the right top of the tool bar.  It probably already has 100% entered.  (It is possible your zoom box is not visible because two rows of toolbar are on the same line.  You can grab the wider vertical line next to the Normal box and drag it down to the second line, making the zoom box visible.  If you are not sure what that means, ask me.)  Click on the down arrow next to it and click 50%.  (If the numbers in this window are missing, this means you need to deselect the graph first by clicking somewhere in the data cell area.)

17. Click the Page Preview icon on the left side of the toolbar that looks like a sheet of paper with a magnifier on it.  If you forgot to deselect the graph, you will see the graph only.  If you did it correctly, you will see your data table and the graph.  The graph may not fill much of the page, or may be partially cut off, so let’s fix that.  Close print preview using the Close button on the upper right of the toolbar.  You will now see your graph and data with the boundaries of your printed page showing as faint dotted lines to the right and below the graph.  We want the data and graph to be all on a single page.
18. Click on the graph to select it.  Use the handles to expand the graph so it fills more of the page.  Or shrink it if is on more than one page.  Put your cursor on the chosen handle, either on the right or the bottom.  It will turn into a double-ended arrow.  Click, hold, and drag the handle toward the margin.  Or you can use the corner handles to resize the graph in both directions at once.  Stay a bit away from the dotted page edges.  Don’t drag the graph to cover any of your data.  Make sure your entire graph is within the single page dotted area.  If you cross over the dotted line, your graph will print out on two to four or more pages.  Also, if your data columns are wider or narrower than they should to be, put your cursor between the column headings and drag them.  (See step 4.)

19. Now let’s get rid of the graph’s annoying gray background supplied by Microsoft.  It makes the graph harder to read and wastes black ink or toner.  There is no need for it to be gray.  Deselect your graph (click outside it to remove the handles) and zoom your graph to a larger size.  I use 200%.  Then click back in the graph to reselect it.  Place your cursor in the gray area between the gridlines.  This method is more complicated since you must learn how to size the object on the spreadsheet so it will fit on one page.  Right click.  Select Format Plot Area.  In the top color chart area, click the white box.  (It may already be selected, but click it anyway.)  Click OK.  The gray background should now be white.  When you are finished, zoom your graph down to a more reasonable size, such as 100% or less.

20. If you want to change the size of your data points (the default of 5 pts is good), put your cursor right on one of them.  Right click, choose Format Data Series, and set Size = 5 pts or whatever you want.  Click OK.  
21. Now let’s fit a curve.  Put your cursor on a data point and right click.  Select Add Trendline.  Again, this is what Microsoft uses to mean curve of best fit.  The Linear box is probably already selected.  Since our data looks linear, we will go with this.  Click the Options tab.  Select the bottom three choices: Set intercept = 0, Display equation on chart, and Display R-squared value on chart.  We are forcing the line through zero since we know that data point is exactly (0, 0).  The r-squared value is a variation of the r-value we saw in Data Studio.  The r-squared is more sensitive to change than r and is sometimes preferred.  Take a stats course to learn more about these.  Also, let’s make the line thinner so it doesn’t cover our data points.  Put your cursor on the line, right click, Format Trendline, and select the thinnest solid line under weight.  Because we forced the numbers on our data table to have 2 decimal places, we get the same thing on our axes.  Right click on a number on the vertical axis.  Format axis, Number, Number, Decimal places zero, OK.  Do the same to the horizontal axis.
22. Let’s make the equations easier to read.  Click and hold on the equation and r-squared, which are somewhere on your graph.  A box with handles appears around them.  Click on a handle and drag it to an open area on the graph, but not in the margin of the graph.  Release and then right click in the box.  Select Format Data Labels and click on the same white block you used earlier.  Click on it even if white is already selected.  Click outside the graph and the background in the equation box will have no lines in it.  If you want a border around your equation, right click again and Format Data Labels.  Select Automatic or Custom and pick your choice.  Do another Print Preview and Close to make sure your graph does not cross over the dotted lines on the side or bottom.  If it does, select it and use the handles to correct the problem.

23. Do a File, Save As on your graph.  Then File, Print your graph if told to do so.

After this lesson: You should be able to: (1) graph using Excel; (2) find the slope and the equation of a straight line using Excel; (3) do a number of other extra items as shown below.

24. What if you need to add a new row of data that would fit between current data values?  All you have to do is click on the number of the row (at the far left of the data table) before which you want the new row to appear.  Then click Insert on the toolbar and select Rows.  Click on the first cell and type in your new data values and a new point appears on the graph and the slope of the graph may change.  To inert more rows, repeat the process.

25. What if you need to add data before your first row or after you last row?  This is trickier.  To insert after the last data point, click on the number of the row (at the far left of the data table) after which you want the new row to appear.  Then click Insert on the toolbar and select Rows.  Click on the first cell and type in your new data values.  You will notice that a new data point will NOT appear on you graph.  Click on the graph and you will see why.  You original data values are enclosed in a thin blue box but your new data values are outside the box.  Grab either of the blue boxes with the ‘cross’ cursor that appears.  If will switch from large white to thin black when it is on the box.  Click and drag the blue box straight down until your new data values are enclosed.  Release.  Your graph will jump to a new size and include the new point.

26. To add a value at the beginning, click on the number of the row (at the far left of the data table) of your first data values.  Then click Insert on the toolbar and select Rows.  Click on the first cell and type in your new data values.  You will notice that a new data point will again NOT appear on you graph.  Since there are no handles on the top of the blue box, grab one of the bottom ones again and drag it all the way to the top of the top data boxes.  Release and your graph will jump to a new size and include the new point.

27.  We can add error bars to our curve.  Before the ‘trendline’ is added, double click on a point on the graph.  Select Format Data Series.  Click or X or Y Error Bars.  Proceed.  The assumption is that you know something about error bars if you want to add them.

28. We can also extrapolate on the graph.  After you have added your ‘trendline’, right click on a point on the graph.  Click Format and then Options.  To forward extrapolate (‘forecast’ your graph forward), select the number of additional units by clicking on the up or down arrows.  Backward ‘forecast’ means the graph will be extended to the left.

