Presentation of Data: Tables and Graphs

Throughout this course you will be required to present data using both graphs and tables. Graphs and tables enable scientists to present findings in an easy to understand format that allows others to quickly view and digest data. Below are some guidelines to help you produce journal-quality (i.e., publishable in a peer-reviewed journal) tables and figures. Although you may use other software programs to produce graphs and tables for your assignments, I am presenting you with instructions for Microsoft Word and Excel (2013) since these programs are readily available and widely used.

Before we begin, remember the power of the “Undo button” in the upper-left corner of the screen. If you mess things up, just undo your actions; don’t start all over. [image: image1.png]AutoSave
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Table Construction using Word

As an in-class exercise, we will construct the following table:
Table 1. Mean mass and height of five different species of tree seedlings after three months of growth under high experimental nutrient conditions. 

	Seedling Species
	Mass (g)
	Height (cm)

	Sugar maple
	12.23
	34.4

	White oak
	15.45
	56.8

	Red oak
	24.55
	88.1

	Sassafras
	15.90
	12.0

	American elm
	22.87
	37.9


1.) In Word, type the title of the table and press the enter key. To create the table, click on the Insert tab, select Table. A pop-up menu with a grid will appear.
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2.) To enter the number of rows and columns you desire, simply drag your mouse over the grid to select the number of rows and columns needed. For this example, we will need a 3 x 6 table. When the grid shows three highlighted columns and six rows, simply click your mouse, and a table of the size you selected will appear.
3.) Enter the data in your table

4.) The width of the columns can be manipulated by dragging the vertical lines or by using the table layout settings. To use these settings, click on your table. Then, click the layout tab.  Select the column you want to manipulate and adjust the width of the columns.
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5.) Note that your table has vertical and horizontal lines that we do not see in the final example above. Various lines can be turned “on” and “off” using a button. Be sure you are clicked on the Home tab. Highlight all of the cells in your table. Click on the down arrow next to the “All borders” button. 
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Play with your table until you get the lines correct. You may find it easiest to remove all lines (click on “No Border” from the drop-down box) and then add the three horizontal lines back onto the table. Note: Depending on your computer’s display, removal of the grid lines may lead to blue dashes or no lines being displayed in the table.
6.) In the above sample, the data is centered in the Mass and Height columns. This is easily done by selecting the columns and using the center command.
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Congratulations, you just made a high-quality table. 

Graph Construction using Excel

We want to create the following bar chart with error bars in this part of the exercise.
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Figure 1. Mean mass ± SD (g) of five species of tree seedlings after three months of growth under high experimental nutrient conditions.

1.) Open Excel and enter the three columns of data shown below. When you are done, your screen should look like this:
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2.) Graphing in Excel is easy. First, highlight the seedling species and mass data on the spreadsheet (do not highlight the SD column). Be sure the column titles are also highlighted (row 1). 

3.) Click on the insert tab. 
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4.) We want to make a column graph. Click on the column chart button.
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5.) When you click the Column chart button, a menu will appear. Click on the “2-D Column” graph type (upper left).
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6.) A graph will now appear on your worksheet. However, the graph does not look like the final product seen above. Horizontal lines in the data space are not acceptable. Click on one of the lines. They will all be highlighted (circles at the end of the lines). Hit the delete key to remove them (see below).
The title in the graph is not needed since we will provide a caption. Simply click on it and hit the delete key. 
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7.) We need to label our axes. Click on the “+” next to the graph. When the CHART ELEMENTS window appears, hover over “Axis Titles” and click it. This will make boxes appear on your graph. Double click on these boxes, and type the appropriate titles you want.
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Note: When reporting means, an estimate of the spread of the data (the experimental “slop”) above and below the mean is a must. Thus, the standard deviation or standard error must be reported. We use the “±” character to indicate the deviation or error above and below the mean. This special character can be made by holding down the Alt key while typing 2, 4, 1 with the number pad; release the Alt key and the symbol appears. If you are using a laptop, you will have to lock your number pad before you can insert the ± character. The number pad is often locked by using the Function key.

8.) Excel places tick marks on the horizontal axis in between the bars. What are they pointing to?  (NOTE: sometimes Excel does not include these ticks based on certain ways your software is configured, if you have none, don’t worry about deleting them, but add them in the correct location—read on). Double click on the X-axis and a “Format Axis” window/menu will appear on the right side of your screen.  Click on “Tick Marks”. For the “Major type”, select “none”. To make marks in the proper location, click on “Minor type” and select “outside”. You will now have tick marks under the bars in your graph—this is the correct place. If you do not see “Tick Marks” as an option, click on the three bars to make the tick mark option available.
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9.) The graph now needs error bars. To add standard deviation bars, click the + next to the graph. If you do not see the + next to your graph, simply click on the graph. When the Chart Elements menu appears, hover over “Error Bars” and click the arrow pointing right. Click “More Options…”. [image: image14.png]BHS @ = Bxcell3 - Excel CHARTTOOLS. 7 @ -
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A set of menus will appear on the right side of the screen. 
You may need to click here to see various options for error bar creation.
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You should see bars of equal length above and below each mean. Also, each bar (species) will have a different length of bar if you performed all of the steps properly. Note: we do not select “Standard Deviation” from the menu because we have calculated our own SD values. Do not choose this option unless you have Excel calculate your SD for you.

10.) Now we need a vertical axis and tick marks on the left side of our graph. First, double click on the numbers on the vertical axis. An options window/menu will appear on the right side of your screen. Click on “Tick Marks”. If you do not see “Tick Marks” as an option click on the three bars.
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Next to “Major type” select outside. An axis line and tick marks will appear
11.) The default color for the X- and Y-axes is gray. Unfortunately, this color does not print well, and it is difficult to see on the screen. We want to change our axes and tick marks to black. To do this, simply double click the Y-axis. Click on the paint can in the menu that appears on the right side of your screen. Then, click the down arrow next to “Color” and select black. Before exiting the menu, click on the X-axis and change it to black also. The tick marks will automatically change to black when you change the axes color.

[image: image18.png]Format Axis

ree T T
(OIS

Noill
Solidfill
Gradient fill
Picture or texture il
Pattern fill

© Automatic
Color
4 Line
Noline
© Solid line.

Gradientline.

Automatic

Color

. P

e




12.) Adjust the size of the graph to your liking by dragging the edges of the outer box.

13.) Now that the graph is complete, we can paste it into Word and type in the appropriate caption. To copy the graph, simply click on it to select it. Then simultaneously press the control key and “C.” This will copy the graph to your clipboard. Open word and paste the graph by simultaneously pressing the control key and “V.”
I strongly encourage you to play around with all the table and graphing options and experiment with the various options. If you are still having problems with creating tables and figures, we can set up an out-of-class experience to try and hone your data presentation skills.
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Scroll down to the Error Amount options and select “Custom”. You can now select your values by clicking the “Specify Value” box.





Select “both” so that bars go above and below the mean. 





Also, select “Cap” for the proper end style.





When a Custom Error Bar window appears, select the SD values you typed in for both the positive and negative error values. DO NOT highlight the column heading “SD”.








