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Instructor’s Notes

Tutorial Approach

This tutorial covers all the basics of creating, modifying, embedding and printing charts, plus some additional drawing features available in all Office XP products.  

The first session guides students through the creation of charts using the 4 basic steps of the Chart Wizard.  Students will learn how to embed charts into existing sheets and also to create separate chart sheets and even how to convert an embedded chart to a chart sheet and vice versa.  This session also covers resizing and moving an embedded chart.  Students are shown how to modify their charts once they are created, but in this first session, this is limited to modifying the data entered in the Chart Wizard during the four main steps used to create a chart.

In the second session, students will learn how to further format specific chart elements that are not addressed or controlled by their entries when using the Chart Wizard.  These are especially useful skills, as the students will need to master the ability to create professional-looking charts with specific formatting that will meet their needs for personal or business use.  In this session, 3-D charts are covered in more detail, though they are just more complex ways of rendering the data and the process to create and modify them is no different than with the two-dimensional charts.  Students will learn how to work with some special drawing objects and AutoShapes for inserting and formatting on worksheets and chart sheets.  Finally students will learn how to print their charts.  This is very similar to printing a worksheet, but Excel does have some different options for printing chart sheets.

Excel Charts
Charts, also referred to in Excel as graphs, provide visual representations of the workbook data.   Go over Figure 4-2 to help students visualize the look of a chart and the kinds of data that might be summarized by a chart.  

The Chart Wizard provides a series of dialog boxes that prompt for information about the chart you want to generate, which makes it easy to create charts in Excel.   Use Figure 4-3 to talk about the steps involved in creating a chart with the Chart Wizard.  Consider doing a quick in-class demonstration for the students to show how easy it is to create a chart.  
To create a chart with the Chart Wizard, select the data to chart, which will be the data source. Click the Chart Wizard button on the standard toolbar. In the first step of the chart wizard, select the chart type and sub-type. Excel supports 14 types of charts, such as a column or pie chart, each with many sub-types. Use Figure 4-5 to go over the different chart types that are available.  Explain that each type has a purpose but they will likely use the four in the list more than the others.

In the second step of the Chart Wizard, make any additions or modifications to the chart's data source. In the third step, make any modifications to the chart's appearance. In the fourth and final step, specify the location for the chart, and then click the OK button. A chart may be embedded in an existing worksheet, or can be created on a separate chart sheet, with its own tab in the workbook just like any worksheet. Once you create a chart, you can easily modify, resize or move it.

 MACROBUTTON ATI_Comment<--Comment-->
Each chart type has anywhere from two to several sub-types, including three-dimensional options. By selecting the data source in the worksheet prior to starting the Chart Wizard, this allows for a sample preview of what the data would look like using that chart type for the standard charts. Simply click the Press and Hold to view Sample button and do not release the mouse button. This will render a sample in the preview window on the dialog box. Excel also supports 20 additional custom chart types that either combine two of the 14 main chart types or that provide additional formatting in the chart's appearance.

During the second step of the Chart Wizard, specify the data to be displayed in the chart, which is also known as the chart's data source. Accept the suggested data source or alter it if necessary during this step and also choose whether to organize the data source by rows or by columns. The data source is organized into a collection of data series. A data series consists of data values, which are plotted on the chart's vertical, or Y-axis. On the horizontal axis, called the X-axis, are the data series' category values, or X values. A chart can have several data series all plotted against a common set of category values.

The third step of the Chart Wizard provides some options for controlling the appearance of the chart.  MACROBUTTON ATI_Comment<--Comment-->
The plot area, the basic element of the chart, is a rectangular area that contains a graphical representation of the values in the data series. These graphical representations are called data markers, examples of which include the columns of a column chart, pie slices in a pie chart, or the points used in an XY (scatter) chart. An axis covers a range of values, called a scale. The scale is displayed by placing values alongside the axes. Tick marks are next to these values and act like the division lines of a ruler. A chart may also contain gridlines by extending the tick marks into the plot area. Whenever there are several data series for a chart, a legend can be placed next to the plot area to uniquely identify each series with a different color or pattern. A chart title describes the contents of the plot and the data series. The chart area contains the entire chart and all of these elements described herein. Excel provides tools for formatting different elements of a chart in the step 3 dialog box by means of six tabs: Titles, Axes, Gridlines, Legend, Data Labels, and Data Table.  MACROBUTTON ATI_Comment<--Comment-->

The final step is to choose the location of the chart. Either save the chart as an embedded chart into the worksheet or create a new sheet called a chart sheet that contains only the chart.  MACROBUTTON ATI_Comment<--Comment-->
The advantage of creating an embedded chart is that you can put it right alongside the data source to give context to the chart. Because a chart sheet occupies an entire document window as a sheet in the workbook, it provides more space and details for the chart. When you first create an embedded chart, or select it later, the chart will appear with selection handles around it. These handles indicate the chart is an active chart, and it can be moved, resized or formatted. A Chart menu will replace the data menu on Excel's menu bar, and the Chart toolbar may appear, except on some systems when the Chart toolbar has been previously closed, it may not automatically appear. Another way to bring the Chart toolbar up is by selecting View from the menu bar, pointing to the Toolbars option, and clicking Chart. While the chart is the active object in the document window, certain Excel commands are not available.

Classroom Activity

Ask students to view the data in Figure 4-1 and compare it to the drawings in Figure 4-2.  Ask students to expand the example in their mind.  For instance, say that the Vega Telescopes company has 500 products rather than just four.  Also, have them imagine that the company is divided into ten regions instead of just three.  What would the data look like?  If you were going to present this data to top management, which would be better – the data or the charts?  Ask students to think about what other kinds of charts might be helpful.
Moving and Resizing an Embedded Chart
The Chart Wizard has a default size and location for embedded charts, which might not match that which is desired. An embedded chart is an object that is easy to move, resize or copy. Select the embedded chart to make it active; the selection handles will appear. To resize the chart, drag the selection handles in the direction that you want the chart resized, increasing or decreasing the size of the chart. To keep the chart proportions the same while resizing, hold the Shift key while dragging one of the selection handles. To move the chart, make it active and then move the pointer over a blank area of the chart. Click and drag the embedded chart to the desired new location and release the mouse button.

Here is a good tip to show the students.  When selecting the chart to make it active, they must be sure they have clicked the entire chart, and not just one of its elements. They will be able to tell by the selection handles, which will appear at the outermost edges of the chart. When they move the pointer over a blank area of the chart after selecting it, they should see the label “Chart Area” appear. Demonstrate this for them in class.  These tips will help everyone to select and move the entire chart, and not just one of its elements. 

Remind students that if something happens that they did not intend to simply click the Undo button.  MACROBUTTON ATI_Comment<--Comment-->

Another important thing to remember about a chart is that it is linked to the data in the worksheet. Change any data in the worksheet that appears on the chart and Excel will automatically update the chart with this new information. What is especially helpful is that this is the case for data values and category labels as well.

Create a chart sheet

To create a chart sheet, the only thing to do differently in the Chart Wizard is during the fourth step. The final dialog box has two options. One option is to place the new chart as an object in any existing sheet, which can be selected from a drop down list box, and the other option is to place the chart as a new sheet. If you select the latter option, the chart will appear in a new worksheet with its own tab in the workbook. 

Classroom Activity

Divide the class into groups of two.  Now that they have created their first chart, have the groups repeat the process only have them create a different type of chart.  The purpose of this activity is to allow the students to try out some of the other options for charts.  Have the groups go back to the beginning of the chapter and repeat the steps for creating a chart but this time, they should explore the options and make other choices than those in the book.  Tell the students that they can create any type chart they want and they can choose any other options they want.  After ten minutes, have the groups share their chart with the rest of the class and explain why they made the choices that they did.
Creating a Pie Chart
Pie charts are very useful for comparing values in a data series to each other, but can only use one data series at a time.   Go over Figure 4-16 to explain the different Data Label options available in a pie chart.  You really want to stress the flexibility of all the chart types.  Explain that their decisions will become clearer when they are working with their own charts.

You can also rotate a pie chart by double-clicking the pie itself. When the Format Data Series dialog box opens, click the options tab and select the value in the Angle of first slice box. Enter the desired degrees and press the tab key to see a preview of the pie chart as it will look with its new rotation. Click the OK button to finish.  The order of the slices is determined by the order of data in the data source and can only be changed by reordering the data within the data source itself.

Another feature of a pie chart is called exploding. You can slightly separate a particular pie slice from the other slices by clicking on the pie chart and then by clicking on one piece to select it. After it is selected, click and drag the slice to the new location and release the mouse button.  Excel allows exploding of any or all of the pie slices, which is referred to as an exploded pie chart.

To explode all of the slices of a pie, select the entire pie itself so that all the individual pieces have selection handles. Click and drag any portion and all the slices of the pie will explode outward from one another. When the pie is exploded out to the desired size, release the mouse button. A fully exploded pie chart is also one of the sub-type options of the pie chart type, which is also available through the Chart Wizard.

Quick Quiz

1. The ____ specifies the worksheet cells that contain the data on which the chart will be based. (Answer: c)
a. Chart Type

b. Chart Options

c. Chart Source Data

d. Chart Location


2. Excel makes it easy for you to create a chart through the use of several dialog boxes that prompt you for information about the chart you want to create.  This is called the _____.  (Answer: Chart Wizard)


3. True/False: A pie chart compares relative values of different categories to the whole. (Answer: True)
Modifying a Chart
After creating a chart, you can edit the data that is used in the chart by changing it in the data source worksheet cells. To remove a data series from all categories, simply delete that particular data series from the worksheet, but this will not work in all cases.  A pie chart is organized a little differently and displays only one data series. To remove a slice of a pie chart, you cannot just delete the data in the data source, but rather you must change the cell reference of the data series for the chart. This is a good point to demonstrate to the students.  Make a pie chart active and then click Chart on the menu bar. Click Source Data. Edit the series in this dialog box, or click the Collapse Dialog button to temporarily collapse the dialog box and drag the pointer over a new range of cells. Whatever you select will replace the existing range listed in the data series being edited. Expand the dialog box again with the Expand Dialog button, make other changes as desired and click the OK button. To move an embedded chart to a new chart sheet, select the chart, click Chart on the menu bar and click Location. Essentially the same dialog box in Step 4 of the Chart Wizard will appear, so click the option to place the chart as a new sheet and give it a name.

All of the dialog boxes used in the Chart Wizard are available through the Chart menu. Step 1 of the wizard, the chart type, is available on the Chart menu as the option Chart Type. The dialog box to change the chart's data source looks identical to the dialog box in Step 2 of the Chart Wizard. Step 3 of the wizard is available on the Chart menu also as Chart Options. The Location menu item as mentioned above is identical to Step 4. A key point here is to make sure the students understand that although they can revise everything they did in the basic steps to create the chart, some problems, such as overlapping labels that are too difficult to read, have to be corrected by formatting the individual elements within the chart, which is the next topic.  MACROBUTTON ATI_Comment<--Comment-->

Formatting Chart Elements
To format an individual chart element, select the element by clicking it and then format its appearance using the same tools on the Formatting toolbar used to format worksheet cells. Another approach is to double-click the chart element to open a dialog box containing formatting options, or right-click the element and then select the Format command from the shortcut menu to open the dialog box. You can select text elements, such as the legend or labels and use the Font Size button on the Formatting toolbar to change font size.

There are three basic types of text in an Excel chart: label text, attached text, and unattached text. Label text includes category names, tick mark labels, and legend text, which are linked to or derived from cells in the worksheet. Attached text is not linked to any cells in the worksheet; examples include the chart title and the axes titles. Unattached text is any additional text to include in the chart. To enter attached text, type the text in the Formula bar and Excel will automatically create a text box for the entry and place it on the chart, where you can further format it or move and resize it. To work with colors and fills, double-click an element such as a data marker on the chart, and the Format Data Series dialog box opens. Use options provided on the Patterns tab to change both the border style and the interior of a data marker. To edit an axis scale, double-click any value on it to open the Format Axis dialog box. There are five tabs within this dialog box for formatting the scale's appearance as well as to change the range and increments used in the scale.

Although attached text appears in predefined positions, editing and moving is possible. Unattached text can be positioned anywhere within the chart area and formatted with the same tools used to format label and attached text. Text may also be rotated in the same manner as the text within a worksheet cell.

In the Format Data Series dialog box, the Pattern tab includes a Fill Effects button that provides a full range of options to create sophisticated colors and patterns, such as gradient, texture or even a picture.  MACROBUTTON ATI_Comment<--Comment-->
You can even set a graphic image as a background using options on the Picture tab of the Fill Effects dialog box. This can be done for a data marker, but is often more appropriate for a larger portion of the chart itself, such as the plot area.  MACROBUTTON ATI_Comment<--Comment-->
Graphics are allowed within the data markers, such as the columns in a Column chart. The Fill Effects dialog box options for inserting a picture are the same for data markers as they are for other areas of the chart. You can choose to stretch the graphic over the entire size of the column, or choose to stack the graphic up to the height of the column.

 MACROBUTTON ATI_Comment<--Comment-->

Review the y-axis scale with the students. There are four values which comprise the y-axis scale: the minimum, maximum, major unit, and minor unit. The minimum and maximum values are the smallest and largest tick marks that will appear on the axis. The major unit is the increment between the scale's tick marks. The chart has a second set of tick marks, called the minor tick marks, which may or may not be displayed; if shown their positioning is determined by the minor unit setting. The difference between major and minor tick marks is that major tick marks are displayed alongside an axis value, whereas minor tick marks, if present, are not alongside an axis value.  MACROBUTTON ATI_Comment<--Comment-->
The x-axis addresses categories, not values, so there are no units to set for this axis.
Quick Quiz

1. If you find that your chart is based on the wrong data, you need to edit the _____. (Answer: d)
a. Chart Type

b. Data Source

c. Worksheet

d. Data Values

2. To change an existing chart’s location, you need to click _____ on the menu bar and then click Location. (Answer: Chart)
3. True/False:  To show the values in the chart, you need to click the Value check box on the Legend tab of the Chart Options dialog box. (Answer: False)
Working with Three-Dimensional Charts
The first step of the Chart Wizard offers three-dimensional charts as sub-types of most other charts, such as the pie chart. To change a chart to a 3–D chart, simply select the chart, click Chart on the menu bar, and then click Chart Type. Choose the 3–D option sub-type of the preferred chart type. There are also several 3–D charts on the Custom Types tab of the Chart Type dialog box. A 3–D chart has several options for modifying the 3–D effect. 

Perspective is the illusion that parts of the 3–D chart that are “farther” away decrease in size, and this is not a property you can alter. Elevation is the illusion of looking at the 3–D chart from some particular height either above or below the chart. Excel allows for rotation of the 3–D chart to bring different parts of the chart to the forefront. The 3–D View dialog box, available from the Chart menu, allows for changing of the elevation and rotation options.

Excel creates each 3–D chart with a default elevation, rotation and height. To change the appearance of a 3–D chart once created, make sure it is an active chart then click Chart on the menu bar and then click 3–D View. The 3–D View dialog box is shown in Figure 4–35.  MACROBUTTON ATI_Comment<--Comment-->
Through the use of buttons or entering values in the appropriate text boxes of the 3–D View dialog box, changing the appearance of the chart is quick and easy.

Using the Drawing Toolbar
Excel provides the Drawing toolbar to create a graphical shape. This toolbar is a common feature of all Office XP products. Use the Drawing toolbar to add text boxes, lines, block arrows and other objects to charts and worksheets. If the Drawing toolbar is not already displayed (the default), choose to display it any time, as with all toolbars, by clicking View on the menu bar, pointing to Toolbars, and then clicking Drawing. Among many other options, the Drawing toolbar contains a list of predefined shapes, called AutoShapes, which can be anything from simple squares to complicated objects like flow charts or block arrows. Once you select a shape from the toolbar, click and drag an area on the chart or worksheet to insert the object and Excel will draw it for you. Once a drawing object is placed onto a chart or worksheet, resize or move it just like any other object. Excel allows modifications to the fill color and border style of an AutoShape, and even allows the insertion of text.

Another way to display (or close) any toolbar is by right clicking anywhere on an existing toolbar or the menu bar. When the shortcut menu pops up, choose the toolbar to open (or close) by clicking its name. 

 MACROBUTTON ATI_Comment<--Comment-->

When selecting an AutoShape on a chart or worksheet, the selection handles appear as open circles and there is also a diamond tool for some AutoShapes that allows changing the shape of the AutoShape by dragging it either in towards the center or away from it. A green selection handle attached to the AutoShape through a vertical line is a rotation handle. Rotate the AutoShape by clicking and dragging on this handle.
Printing Your Charts
Printing a chart sheet is much the same as printing a worksheet. The Page Setup dialog box for a chart sheet contains the Page, Margins and Header/Footer tabs, but in place of the Sheet tab that you would normally see for a worksheet there is a Chart tab. The Chart tab includes options for Printed chart size and quality. Excel provides three choices for defining the size of a chart printout: Use full page, Scale to fit page, and Custom. As with worksheets, everyone should preview the printout before sending the chart to the printer. To print multiple sheets at once without printing the entire workbook, press and hold the Shift key, then click on each sheet to print. When finished selecting, release the Shift key and then print.  Using the Shift key to select multiple contiguous or non-contiguous sheets is called Grouping.  To ungroup the sheets, right-click a grouped sheet tab and then choose Ungroup from the shortcut menu, or simply click a sheet that is not grouped, if possible.  Only one group is allowed at a time.

When you select the Use full page choice for Printed chart size, the chart is resized to fit the full page, extending out to the borders of all four margins, which may change the proportions. This is the default option. The Scale to fit page choice resizes the chart proportionately until one of the edges reaches a margin border. When using this choice, the chart may not fit the entire page. For the Custom choice, dimensions of the printed chart are specified on the chart sheet outside of the Print Preview window. 

Quick Quiz

1. To change the scale of the chart, you need to click _____ from the Chart Objects list. (Answer: a)
a. Value Axis

b. Scale Axis

c. X Axis

d. Y Axis

2. In a 3-D chart you can change the ____ which is the illusion that you are looking at the 3-D chart from either above or below the chart. (Answer: elevation)
3. True/False:  Depending on your Excel configuration, the Drawing toolbar may or may not be displayed in the Excel window when you start Excel. (Answer: true)
Tutorial Discussion Questions

1. Why do we use charts?  What is it they help to convey and how? Have your students name some ways that charts are already used in their everyday lives.  Charts and graphics are often presented during political debates.  Why is that?

2. Discuss with the students how charts and graphics could be used to communicate something that is of interest to them or others in their day-to-day lives.  Could a chart or graphic be useful to them at work or at home?  In what way?  How would they go about gathering data and setting up a worksheet to chart?  What is their favorite kind of chart and why?

3. Have students imagine that they have a worksheet that shows all the students at the school, their major, and their gender.  Then say that they want to create a chart that shows how many students in each major are female, and how many in each major are male.  Ask student to decide which type of chart would be best.  As a second option, have students consider that the worksheet also has grade point averages.  What type of chart would they use if they wanted to show which major’s students have the highest GPA?

Key Terms

	Term
	Definition

	Active Chart
	A chart that is currently selected and is ready for additional formatting

	Attached Text
	Text boxes that can contain the chart title and the axes titles

	AutoShapes
	Predefined shapes available on the Drawing Toolbar which include simple square or circles or more complicated object such as flow chart objects and block arrows

	Category values (or x values)
	Data series on the X-axis

	Chart Area
	The entire chart and all of the elements pertaining to that chart

	Chart Sheet
	A new sheet that is automatically inserted in the workbook and contains a chart

	Chart Title
	A text box that describes the contents of the plot and data series

	Chart Wizard
	A series of dialog boxes that prompt you for information about the chart you want to create

	Charts
	Drawings that depict data in a graphical form including

	Data Markers
	The graphical representations in the plot area of a graph

	Data Series
	A collection of data source(s) where each data series is a range of data values that are platted on the chart

	Data Source
	Data specified to be displayed in a chart

	Data Values
	Values within the cells of the data source

	Elevation
	An option available in a 3-D chart which creates the illusion that you are looking at the 3-D chart from a particular height either above or below the chart

	Embedded Chart
	A chart that is displayed within a worksheet

	Exploded Pie Chart
	A pie chart with one or more pie slices separated from the whole pie

	Gridlines
	Line that extend the tick marks into the plot area

	Label Text
	Text that can be placed on a chart including the category names, the tick mark labels, and the legend text

	Legend
	A box that contains the identity of each data series indicating a unique color or pattern for each series

	Major gridlines
	Lines that extend the tick marks across the plot area

	Minor gridlines
	Lines that divide the space between the major gridlines

	Perspective
	An option available in a 3-D chart which creates an illusion that parts of the 3-D chart are “farther” away from you by decreasing their size.

	Plot Area
	The basic element of a chart which is a rectangular area that contains a graphical representation of the values in the data series

	Scale
	A range of values on an axis

	Tick Marks
	Marks next to the data values on the axes which act like the division lines on a ruler

	Unattached Text
	Additional text boxes that you would like to add to your chart
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