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Microsoft Office 2013 Illustrated
Excel 2013 Unit H: Using Complex Formulas, Functions, and Tables

A Guide to this Instructor’s Manual:

We have designed this Instructor’s Manual to supplement and enhance your teaching experience through classroom activities and a cohesive chapter summary. 

This document is organized chronologically, using the same heading in blue that you see in the textbook. Under each heading you will find (in order): Lecture Notes that summarize the section, Figures and Boxes found in the section, if any, Teacher Tips, Classroom Activities, and Lab Activities. Pay special attention to teaching tips, and activities geared towards quizzing your students, enhancing their critical thinking skills, and encouraging experimentation within the software. 

In addition to this Instructor’s Manual, our Instructor’s Resources CD also contains PowerPoint Presentations, Test Banks, and other supplements to aid in your teaching experience. 

For your students: 

Our latest online feature, CourseCasts, is a library of weekly podcasts designed to keep your students up to date with the latest in technology news. Direct your students to http://coursecasts.course.com, where they can download the most recent CourseCast onto their mp3 player. Ken Baldauf, host of CourseCasts, is a faculty member of the Florida State University Computer Science Department where he is responsible for teaching technology classes to thousands of FSU students each year. Ken is an expert in the latest technology and sorts through and aggregates the most pertinent news and information for CourseCasts so your students can spend their time enjoying technology, rather than trying to figure it out. Open or close your lecture with a discussion based on the latest CourseCast.
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Unit Objectives

Students will have mastered the material in Excel Unit H when they can:

· Create complex formulas

· Use absolute cell references

· Understand functions

· Use date and time functions

· Use statistical functions

· Apply conditional formatting

· Sort rows in a table

· Filter table data

Excel 206: Create Complex Formulas

LEARNING OUTCOMES

· Define complex formula

· Create a complex formula using two operators

· Copy a complex formula to adjacent cells

LECTURE NOTES

· Explain that a complex formula is a formula that contains more than one mathematical operator. Provide an example of a complex formula to help students understand its value. For example, you could explain that a complex formula might calculate profits by first adding all the business costs and then subtracting those costs from total sales.

· Explain that Excel evaluates the mathematical operators in a formula using standard algebraic rules to determine which calculation to perform first. Refer students to Table H-1 for a list of mathematical operators, and their descriptions; they are listed in order of precedence. 

· You may want to spend some time reviewing the mathematical operators and recommend that students commit these operators and their order of precedence to memory. At the very least they should know that any calculation in parentheses is performed first. 

· Emphasize that you can use the fill handle to copy a complex formula to adjacent cells. Remind students that any cell references in a copied cell will change to reflect the relative position of the cell’s new location.

· Explain that functions are prewritten formulas, and that Excel tables let you quickly analyze rows of data that have the same kind of information. Discuss what it means to filter and sort data in order to present it differently and analyze it.

FIGURES: H-1, H-2

TABLE: H-1: Review of order of operations
BOXES

1. Quick Tip: You can also double-click the G6 fill handle to copy the formula to the range G7:G13.

CLASSROOM ACTIVITIES

1. Group Activity: Explore the use of parentheses by presenting an expression, such as 3 * 4 ^ 2 - 12 / 2 + 1, evaluating it using the order of operations (43), then adding parentheses in one or more places, such as (3 * 4) ^ 2 - 12 / (2 + 1), and reevaluating the expression (140).

2. Quick Quiz:

1. A complex formula has multiple mathematical _______________? (Answer: operators)

2. In Excel, the order of precedence says that addition and subtraction are performed before multiplication and division. T/F? (Answer: False)

3. In a complex formula, calculations within parenthesis are performed last. T/F? (False: they are performed first)

Excel 208: Use Absolute Cell References

LEARNING OUTCOMES

· Explain absolute cell reference

· Create a formula using an absolute cell reference

· Copy a formula with an absolute cell reference to adjacent cells

LECTURE NOTES

· Define what an absolute cell reference is; explaining that it always stays the same, even when it is copied to a new location as part of a formula. Distinguish absolute cell references from the relative cell references covered in Unit G.

· Use FIGURE H-3 to show students the syntax in an absolute cell reference; and discuss the copied formula in FIGURE H-4, walk students through the calculations in the resulting cells to show the absolute cell reference as unchanged.

FIGURES: H-3, H-4

BOXES

· Quick Tip: The [F4] key is a toggle key—press it once to change a relative cell reference to an absolute cell reference; press it two and three times to change it to a mixed reference; press it four times to change it back to a relative cell reference. 

CLASSROOM ACTIVITIES

1. Quick Quiz:

1. Press the [F5] key to change a relative cell reference to an absolute cell reference. T/F? (False—[F4])

2. Critical Thinking: When are absolute cell references uniquely helpful as opposed to relative cell references?

Excel 210: Understand Functions

LEARNING OUTCOMES

· Define function

· Describe the four parts of a function

· Use the SUM and COUNT functions 

LECTURE NOTES

· Explain that a function is a prewritten formula built into Excel that helps you with specific types of calculations. Using functions saves time and ensures accuracy.

· Explain that each Excel function has a name that is usually in all capital letters and describes its use. For example, the SUM function is used to add values and the AVERAGE function calculates the average value of a specified range or values. 

· Explain that there are four parts to every function: an equal sign (=), the function name, a set of parentheses, and arguments separated by commas and enclosed in the parentheses. Explain that arguments are the values or cell references needed to perform the calculation. 

· You can enter functions manually in a cell by typing them. Point out that as soon as you type the equal sign (=) followed by a letter, a list of functions beginning with that letter opens. You can choose the function you want from this list by double-clicking it. When you do this, a ScreenTip appears just below the cell, with guidance on the structure of the function to help you complete it. This is a very helpful feature called Formula AutoComplete.
· Explain that you can also use the Formulas tab on the Ribbon to insert functions. Point out the different buttons in the Function Library group on the Formulas tab—show that similar functions are grouped together (such as Data & Time functions, Financial functions, etc.).

· Demonstrate that you can view a list of all functions for a particular category by clicking one of the function category buttons. For example, click the Date & Time button, then point to Today in the list. A ScreenTip appears providing information for the use of the Today function as well as the proper syntax for how to use it. 

· Demonstrate how to use the Insert Function button on the Formulas tab to open the Insert Function dialog box.

· Spend some time reviewing the Insert Function dialog box. Point out that you can type search words in the Search for a function text box. 

· 
Encourage students to think about how a function might be used to solve a worksheet problem. Most formulas can be inserted in the worksheet using a function. Using the Insert Function dialog box it is easy to browse the functions to see if one is available to solve the worksheet problem. 

FIGURES: H-5, H-6, H-7

BOXES

1. Quick Tip: When using Formula AutoComplete to enter a function, you can type either capital or lower-case letters; the feature is not case sensitive.
2. Quick Tip: You can also insert a function from the list by first selecting the function you want, then pressing [Tab].

CLASSROOM ACTIVITIES

1. Class Discussion: Encourage students to become familiar with the various types of functions in Excel and think about how they can use them to solve their own problems. For example, they might use the PMT function to find out how long it will take to pay off a car purchase or a student loan. Ask students to think of other ways that functions might be beneficial in helping them plan the financial aspect of purchases. 

2. Quick Quiz:

1. What is a function? (Answer: A prewritten formula built into Excel.)

2. What are arguments in a function? (Answer: Information that a function needs in order to perform a task. Arguments can be cell references, values, or range references)

3. What are the benefits of using functions? (Answer: They save time and ensure accuracy.)

4. Name three ways you can insert a function into a cell. (Answer: 1. type it manually; 2. choose it from the Insert Function dialog box; 3. choose the function you want using one of the function category buttons/menus in the Function Library group on the Formulas tab)

LAB ACTIVITY

Ask students to spend time reviewing the many different functions available in Excel. Students can learn a lot about functions just by exploring the Insert Function dialog box, which provides descriptions of every listed function. They can also use the function category menus in the Function Library group to browse functions for a particular category. You can choose to let students explore on their own, or you can ask them to look up descriptions of the functions listed below. For each function, ask them to write down the description and the structure:

· TODAY

· NOW

· SUM

· MAX

· MIN

· AVERAGE

Excel 212: Use Date and Time Functions

LEARNING OUTCOMES

· Explain date and time functions 

· Use the TODAY function 

LECTURE NOTES

· Explain to students that there might be times when they want to make calculations based on dates. For example, you might want to know what date a customer payment is due if you send them the bill on a certain date. Excel’s date and time functions allow you to make such calculations in your worksheets. Brainstorm with the class other possible uses for date functions.

· The Excel date and time functions let you display the current date and can help you calculate the time between events. 

· Explain that the TODAY function is used to display today’s date. The TODAY function is unique in that it requires no arguments. It is written as =TODAY(). 

· You should spend some time going over the discussion of how dates are calculated using serial values in the Clues to Use on page Excel 213. This is important in understanding how Excel calculates dates in formulas and functions. (See the Lab Activity below for an idea on how to make this fun.) It also helps in understanding how you can apply different number formats to a serial value. 

FIGURES: H-8, H-9, H-10

TABLE: H-2: Categories of common worksheet functions
BOXES

1. Quick Tip: The TODAY function uses your computer’s internal clock to return current date information, and recalculates this result as needed
2.  Clues to Use: Understanding how dates are calculated using serial values

When you enter a date in a worksheet cell, the date appears in a familiar format (such as May 20, 2016), but it is actually stored as a serial value. A serial value is a number in a sequential series of numbers. Date serial values represent the number of days since January 1, 1900. Dates are stored as serial values so they can be used in calculations. For example, in this lesson you added 30 days to the date March 30, 2016. To Excel, the formula in cell B18 in FIGURE H-10 is really =42459+30. This is useful to know if you remove formatting from a cell previously formatted as a date, or apply the General format to a cell containing a date. Instead of displaying the date, Excel displays the serial value that represents that date. To make the cell contents recognizable again, right-click the cell, click Format Cells to open the Format Cells dialog box, click Date in the Category list, choose a date format in the Type list, then click OK.

TEACHER TIP

In Step 6 on page Excel 212, students enter a formula that calculates a date that is 30 days later than another worksheet cell. This might be a tricky concept to grasp; so make sure students understand what is happening during this step. If they understand that dates are represented by serial values this might help them understand how the calculation is performed. 

CLASSROOM ACTIVITY
1. Quick Quiz:

1. What function do you use to return today’s date? (Answer: TODAY)

2. What arguments do you need to include when you use the TODAY function? (Answer: none)

3. Write a formula using the TODAY function that returns a date 30 days from today. (Answer: =TODAY()+30)

LAB ACTIVITY

So that students can better understand the concept that all dates since January 1, 1900 have unique serial numbers assigned to them, type today’s date in a cell. Then, click the cell below it and type January 1, 1900. Next select both cells containing the dates, open the Format Cells dialog box, click the Number tab, click the General category, and then click OK. The dates now appear as numbers—the January 1, 1900 cell contains the number 1. Today’s date appears as a number in the other cell. Note that the cell containing today’s date also contains the value that represents how many days have passed since January 1, 1900.
Excel 214: Use Statistical Functions

LEARNING OUTCOMES

· Define statistical function 

· Use the AVERAGE, MIN, and MAX functions

· Apply shading and borders to cells

LECTURE NOTES

· Explain that the category of statistical functions includes functions such as the AVERAGE, MIN, and MAX that let you assemble, classify, and tabulate numeric worksheet data. 

· Explain that the AVERAGE function calculates the average for a range of numbers or cells. To use the AVERAGE function, click the AutoSum button list arrow, and then click AVERAGE.

· Explain that the MAX function returns the highest value in a specified cell range. 

· Explain that the MIN function returns the lowest value in a specified cell range. 

· Demonstrate how to use the AVERAGE, MIN, and MAX functions. 

· Emphasize that using statistical functions requires these steps:

· Click the cell where you want to enter the function, click the AutoSum button list arrow, then click the function you want to use (MAX, MIN, or AVERAGE)

· Specify the range of cells (the arguments) by selecting the cells

· Click the Enter button (or press [Enter])

FIGURES: H-11, H-12, H-13

BOXES

1. Quick Tip: You can also press [Ctrl] [Q] to open the Quick Analysis gallery.

2. Quick Tip: You can also use the MAX function by clicking More Functions in the Function Library group, pointing to Statistical, clicking MAX, selecting the range you want in the Function Arguments dialog box, then clicking OK.

TEACHER TIP

Point out that a function can be included as an argument in another function if its result is compatible. Go over this example: =SUM (C25, AVERAGE (C6:C13)) to illustrate how this works. Ask students if they can think of other functions that can be included as other arguments within a function. 

CLASSROOM ACTIVITIES

1. Group Activity: The Office Online Web site offers a variety of templates you can download for personal or business use. Many of the templates contain functions. Divide the class into small groups and ask each group to explore the templates that are available on the Web site. Then have each group report on what functions they find in the templates. This is a good opportunity to explore a very valuable resource and get exposure to how functions are used in various types of worksheets. 
2. Quick Quiz:

1. What function do you use to return the average value of a selected range? (Answer: AVERAGE) 

2. Write a formula that uses a function that calculates the average of 2, 5, and 10. (Answer: =AVERAGE(2,5,10)

3. What function do you use to return the largest value of a selected range? (Answer: MAX)

4. What function do you use to return the smallest value of a selected range? (Answer: MIN)

Excel 216: Apply Conditional Formatting

LEARNING OUTCOMES

· Explain conditional formatting

· Apply conditional formatting to selected cells 

· Identify color scales, data bars, and icon sets

LECTURE NOTES

· Discuss how conditional formatting can be used to highlight certain data within a worksheet that needs special attention from the reader.

· Demonstrate how to apply conditional formatting using color scales. Use FIGURE H-14 to show selected cells with color scales applied.

· Demonstrate how to apply conditional formatting using data bars. Use FIGURE H-15 to show data bars.

· Demonstrate how to create conditional formatting rules so that only the cells that meet the rules are formatted. Use FIGURE H-16 to show an example of cells with conditional format rules applied. 

FIGURES: H-14, H-15, H-16

BOXES

1. Quick Tip: You can apply red, yellow, and green icons as conditional formats to indicate high, medium, and low values in a selected range. To do this, select a range, click the Quick analysis button, then click Icon Set.
2. Quick Tip: To specify your own custom formatting choices in the Less Than dialog box, click Custom Format in the drop-down list, choose the options you want in the Format Cells dialog box, then click OK.

TEACHER TIP

Conditional formatting is a very powerful tool that can produce sophisticated and effective workbooks. Make sure that students are comfortable using this tool and are aware of the many situations in which it can be used.

Make sure students understand that if the cells you are copying contain relative cell references and they want to maintain the relative referencing, then they don’t need to make any changes to the cells before copying them.

CLASSROOM ACTIVITIES

1. Class Discussion: Ask students to think of potential uses for conditional formatting and give examples for when it can be useful. You can also provide ideas to generate discussion: 

· A worksheet that shows their grades, with conditional formatting used to highlight high and low grades.

· A worksheet that shows their monthly expenses, with items that are higher than a certain amount formatted a certain way.

2. Quick Quiz:

1. What is conditional formatting? (Answer: Formatting that Excel applies when specified criteria are met)

2. What are data bars? (Answer: A type of conditional formatting that visually illustrate differences among values)

3. Which tab on the Ribbon do you use to apply conditional formatting? (Answer: HOME)

Excel 218: Sort Rows in a Table

LEARNING OUTCOMES

· Explain tables in Excel

· Convert a range to a table 

· Sort data in a table 

LECTURE NOTES

· Explain that you can define a separate range of cells in a worksheet as a table, or rows and columns of data with a similar structure. The benefit of defining a range as a table is that you can sort or order the data in either ascending (lowest to highest) or descending (highest to lowest) order. Use FIGURE H-17 to show an example of a range defined as a table. 

· Demonstrate how to define a range as a table: first select the range you want, then click the Table button on the INSERT tab. The range you selected appears in the dialog box; to accept the range, click OK. 

· A range of cells that is defined as a table is formatted differently than the rest of the worksheet. When you insert a table or click inside a table, notice that the TABLE TOOLS DESIGN tab appears on the Ribbon. To apply a style, click anywhere in the table, click the More button in the Table Styles group to open the Table Styles gallery, and then click a style.

· Point out that each column heading in a table has a table arrow next to it. Click the table arrow to open a menu that contains options for sorting and filtering the data by that column heading. (Filtering table data is covered in the next lesson.)

· Explain that rows in a table are often called records, and columns are often called fields. These terms are also used in databases like Microsoft Access. 

· To sort a table, click a table arrow next to a column heading, and then click either Sort Ascending or Sort Descending. 

· You can also sort a table by two or more fields using the Sort dialog box. To open the Sort dialog box, click the DATA tab, and then click the Sort button in the Sort and Filter group. (Use FIGURE H-19 to illustrate the Sort dialog box.)

· Define a header row and a total row.

· Explain that you can enter up to three different column headings (or fields) by which you want to sort, and you can also specify either an ascending or descending sort order for each field. Use FIGURE H-20 to show an example of a table that has been sorted by two sort criteria. 

· Demonstrate that you can define a table using the Format as Table button on the HOME tab. (This method is not covered in the book, so it would be good to show it.) First, select the cells you want to define as a table, click the Format as Table button, click a table style from the Table Styles menu that opens, confirm or change the range in the Format As Table dialog box, and then click OK.

FIGURES: H-17, H-18, H-19, H-20

BOXES

1. Quick Tip: To undo the results of a sort immediately after performing it, click the Undo button on the Quick Access toolbar.

2. Quick Tip: You can use the Total row cells to perform other common calculations, such as AVERAGE, MIN, or MAX. Click the Total row cell you want to change, click the down arrow, then click the function you want.

CLASSROOM ACTIVITIES

1. Class Discussion: What are the benefits of defining part of a spreadsheet as a table? Brainstorm some examples where it is helpful to define part of a worksheet as a table. 

2. Quick Quiz:

1. How do you define a range as a table? (Answer: Select the cells you want in the table, click the INSERT tab, click Table, confirm that the selected cells are the ones you want in the Create Table dialog box, and then click OK.)
2. What does it mean to sort data? (Answer: To change the order of the rows by a column you specify either in ascending or descending order)

3. Critical Thinking: Ask students to think of an example where sorting by more than one field would be helpful. Also ask them if they can think of an example where it would not be helpful to sort by two fields. 

Excel 220: Filter Table Data

LEARNING OUTCOMES

· Explain filters in Excel

· Define criteria

· Filter data in a table

· Adjust page breaks

LECTURE NOTES

· Explain to students that when a worksheet contains a lot of data, it might be hard to find the data you need. You can filter the data in a table to show only the records you want to see. A filter is a set of criteria or conditions that you specify. For example, you can filter a customer table to show only customers in Chicago. 

· Explain that you can apply a filter to a table using the filter drop-down list arrows, the small arrows that appear at the right of each column heading. Clicking a filter drop-down list arrow opens a menu with a list of ready-made filters displayed. Each filter name corresponds to a cell entry in that column. So, if you had a list containing customer information and you wanted to see only the records that had the word Chicago in the City column, you could click the filter drop-down list arrow next to the City column heading, and then click the Chicago filter. After applying this filter, only the records with the word Chicago in the City column will appear. 

· Explain that you can also create a custom filter, where you specify to show only records that meet certain criteria in specific fields. To do this, click the filter drop-down list arrow for a column heading, point to Number Filters, and then click one of the criteria listed (such as Greater than) to open the Custom AutoFilter dialog box (Point out FIGURE H-22). Specify the criteria you want, and then click OK. Note that you can specify up to two different criteria. 

· Make sure students know how to convert a table back to a range. To do this, click anywhere in the table, click the TABLE TOOLS DESIGN tab, click Convert to Range in the Tools group, and then click Yes in the dialog box that appears. 

FIGURES: H-21, H-22, H-23, H-24

BOXES

1. Quick Tip: To remove an applied filter, click the Sort & Filter button in the Editing group, then click Filter.
2. Quick Tip: To change a table back to a normal range, right-click anywhere in the table, point to Table, click Convert to Range, then click Yes.

CLASSROOM ACTIVITIES

1. Class Discussion: Ask students to discuss some examples of when it is helpful to filter data in a table.

2. Quick Quiz:

1. When is it helpful to filter data? (Answer: If a worksheet has a lot of data and you want to display only records that meet specific criteria)

2. How do you convert a table back to a normal range? (Answer: Right-click anywhere in the table, click Convert to Range, and then click Yes)

End of Unit Material

· Concepts Reviews consist of multiple choice, matching, and screen identification questions.

· Skills Reviews provide additional hands-on, step-by-step reinforcement.

· Independent Challenges are case projects requiring critical thinking and application of the unit skills. The Independent Challenges increase in difficulty, with the first one in each unit being the easiest. Independent Challenges 2 and 3 become increasingly open-ended, requiring more independent problem solving.

· Real Life Challenges are practical exercises to help students with their everyday lives by focusing on important and useful essential skills, including creating photo montages for scrapbooks and photo albums, retouching and color-correcting family photos, applying layer styles and getting Help online.

· Advanced Challenge Exercises set within the Independent Challenges provide optional steps for more advanced students.

· Visual Workshops are practical, self-graded capstone projects that require independent problem solving.

Glossary of Key Terms
· complex formulas (Excel 206)
· order of precedence (Excel 206)
· absolute cell reference (Excel 208)
· functions (Excel 210)
· SUM function (Excel 210)
· AVERAGE function (Excel 210)
· COUNT function (Excel 210)
· arguments (Excel 210)
· Formula AutoComplete (Excel 210)
· serial value (Excel 213)
· AVERAGE (Excel 214)
· MIN (Excel 214)
· MAX (Excel 214)
· conditional formatting (Excel 216)
· color scales (Excel 216)
· data bars (Excel 216)
· table (Excel 218)
· sort (Excel 218)
· database (Excel 218)
· fields (Excel 218)
· records (Excel 218)
· header row (Excel 218)
· total row (Excel 218)
· filter (Excel 220)
· criteria (Excel 220

Top of Document
�This note is not applicable to this particular lesson. 


�The Insert Function dialog box is not covered in the text.






