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Instructor’s Notes
Tutorial Approach

In this tutorial, students will begin using formulas and functions.  The tutorial employs a mortgage loan worksheet example to demonstrate the objectives.  This is a great exercise and is a good means of walking the students through each objective using the mortgage loan vehicle.  In the tutorial notes for each objective, there are suggestions for which concepts to demonstrate or discuss in class that should help students with some of the more difficult material.  The chapter covers the Insert Function button well, but you should demonstrate the use of this feature in class, especially the Collapse button and selection of cells to fill cell references into an argument value.

Depending upon their level of experience and education, many students will not be familiar with financial or statistical functions.  The intent of the chapter is not to explain all the scenarios in which you would use these functions, but rather how to use some of the more common ones.  This provides an opportunity for you as the instructor to explain and demonstrate some simple examples of when to use functions that may not be covered in the text, but you should probably avoid explaining the complex math behind some of them.

Students learn how to copy and paste formulas and functions and the ramifications of doing so on cell references.  The Auto Fill feature and its options are covered in depth, which provides a useful means for speeding up the copy and paste process.  You will want to spend some time in class explaining the concepts of absolute, mixed and relative references, as these impact the results of pasting functions and formulas with cell references in them.  Copying and pasting makes it very easy to quickly create large ranges of data that utilize similar calculations, but getting the correct results will depend upon proper use of these cell references in the source cell or cells.

Logical functions can seem very daunting to students who are new to spreadsheets or computing in general.  If all your students are pretty new to the concept, you may want to just focus on the use of the IF function, which is well demonstrated in the book.  This is probably the most common and frequently used of the logical functions.  Nesting of functions within one another is also demonstrated.

This tutorial also covers some basics on how dates are stored, why you can do math with them, and Excel’s basic Date functions.  The most commonly used Date functions are =Today() and =Now(), and both are often misunderstood.  This should only require a brief review.  

Working with Excel Functions
 MACROBUTTON ATI_Comment<--Comment-->
In the previous tutorial, students used formulas to calculate values, such as totaling the value in a range of cells. In Excel you can easily calculate the sum of a large number of cells by using a function. A function is a predefined, or built-in, formula for a commonly used calculation. Each Excel function has a name and syntax. The syntax specifies the order in which you must enter the different parts of the function and the location in which you must insert commas, parentheses, and other punctuation. Arguments are numbers, text or cell references used by the function to calculate a value. Some arguments are optional. 

Excel supplies over 350 functions organized into 10 categories: Database, Date and Time, Engineering, Financial, Information, Logical, Lookup, Math, Text and Data, and Statistical functions.  Another type of function listed in Excel’s help section is the External function, but that involves EUROCONVERT and SQL.REQUEST, which are more advanced functions.  This may come up if students search help for “function categories” and they see 11 different categories instead of the 10 mentioned in the text.

Students are shown how to use the Insert Function button on the Formula bar to select from a list of functions. A series of dialog boxes will assist them in filling in the arguments of the function and this process also enforces the use of proper syntax.  You may want to demonstrate using the Insert Function button in class and have the students practice a few times on their own.  It is particularly useful to show them the use of the Collapse button, which is typically located next to the text box for each argument.  When clicked, the function wizard will become small enough just to show the text box for that single argument.  This allows the students to select a cell or range on the worksheet.  As they select the range, the reference appears in the argument’s text box.  The students can then click the Expand button to go back to the dialog box that shows all the arguments and they may continue working with the wizard.  Show them how to use this feature in class, as they may have difficulty understanding it while reading the book, particularly if they are new to Windows.

 MACROBUTTON ATI_Comment<--Comment-->
The SUM function is probably the most often used math function in Excel. In the first tutorial, students used a basic formula to add up a small number of cells, such as =A1+A2+A3+A4. If they had to add the cells from A1 through A100, this would get to be a pretty lengthy and cumbersome formula to enter using all 100 cell references.  They can use Excel's SUM function to total the values in that range of cells by inserting the expression SUM(A1:A100). Be sure to explain to them that they can also use functions within functions. For example, consider the expression =ROUND(AVERAGE(A1:A100),1). This expression would first compute the average of all the values from cell A1 through A100 and then round that result to one digit to the right of the decimal point.

Use Figure 2-2 to introduce commonly-used math and statistical function.  Be sure to describe each one and, if you have time, give an example of where you would use each function.

Another way to get to the Insert Function Dialog Box is to click on the small drop-down arrow next to the AutoSum button, which has the Greek letter sigma on it, and then choose the More Functions... option. Note that the AutoSum button also has options for Sum, Average, Count, Max, and Min functions.  MACROBUTTON ATI_Comment<--Comment-->
The functions listed in the dialog box as the most recently used functions will probably differ on everyone’s screen. Note that you can type in a description of what you would like to do in the “Search for a function:” text box and click the Go button, and Excel will come up with some suggestions for. You may also select a category from the drop-down box, and even choose All, which will list every function in Excel alphabetically. Once you make your selection and click the OK button, another dialog box pops up and shows you all the arguments for the function. 

As you go through this with the students, remind them that the arguments shown in boldfaced type are required and any optional arguments will not be in boldfaced type. As you click in each argument's text box, a note at the bottom of the dialog box gives you a helpful description of the argument. When you click in the text box for an optional argument, the description will also tell you what the default value is for that argument. While the cursor is in an argument's text box, you can either enter a value or even click a cell (or range of cells if appropriate) and that cell (or range) will appear in the text box, saving you the trouble of typing it.

Classroom Activity

Divide students into groups of 2 or 3.  Assign each group one of the functions found on the Insert Function dialog box.  Ask each group to use the help available in the dialog box to research their assigned function.  They should learn what the function does, what arguments are needed, and an example of how to use the function.  In addition have each group try to think of a situation in which they would use their assigned function.  After about ten minutes, ask each group to share with the rest of the class what they have learned.
Copying and Pasting Formulas
Many spreadsheets contain hundreds or thousands of rows of data using many columns. Data and certain types of calculations are often repeated throughout a worksheet. Copying and pasting a cell or range of cells is a simple, but highly effective means for quickly filling out a worksheet. Provide a brief in-class demonstration to the students to clarify the concepts that follow.  To copy and paste a cell or range, select the cell or range to be copied and then click the Copy button on the standard toolbar. Next, select the cell or range into which you want to copy the selection and then click the Paste button on the standard toolbar. Once you are finished pasting, press the Esc key to deselect the selection. Copied formulas or functions that have cell references are adjusted for the target cell or range of cells. Explain that this is often exactly what is desired, but in other cases may not be correct at all. For example, if cell G5 contains the formula =F5*B5/B7, and you copy and paste this formula to cell G6, the formula in cell G6 will be =F6*B6/B8. This may or may not be correct for the worksheet, depending upon what you are trying to do. Tell them they can control this automatic adjusting of cell references through the use of relative and absolute references, which will be discussed in the next objective.

Once students know how to work with the copy and paste features to get the desired results, filling out something like a mortgage analysis, monthly budget data or any other kind of information that is derived from a repetitive process becomes simple and quick. 

Use Figure 2-4 to show the results of copying the SUM functions.  Be sure to point out the Paste Options button which is also shown in the figure.  

Work with absolute and relative references

Explain the concept of relative reference in class as follows.  A relative reference is a cell reference that shifts when you copy it to a new location on a worksheet. A relative reference changes in relation to the change of location. If you copy a formula to a cell three rows down and five columns to the right, a relative reference to cell B5 in the source cell would become G8 in the destination cell. 
An absolute reference is a cell reference that does not change when you copy the formula to a new location. To create an absolute reference, you preface the column and row designations with a dollar sign ($). For example, the absolute reference for B5 would be $B$5. This cell reference would stay the same no matter where you copied the formula. A mixed reference combines both relative and absolute cell references. You can effectively lock either the row or the column in a mixed reference. For example, in the case of $B5, the row reference would shift, but the column reference would not. In the case of B$5, the column reference would shift, but the row reference would not. You can easily switch between absolute, relative and mixed references in the formula in the edit mode or on the formula bar by selecting the cell reference in your formula and then pressing the F4 key repeatedly to toggle through the reference options.

Use Figure 2-6 to help illustrate the differences between Relative and Absolute references.  
Ensure the students understand the use of the three different types of references: relative, mixed and absolute.  This is an essential skill that will aid them to properly set up formulas and functions with the correct type of cell reference whenever they need to be able to copy and paste formulas and functions, extending them out for many rows or columns.  Mastering this skill will help them to create useful worksheets quickly that also yield the correct results.  Misapplication of this concept can cause a great deal of error.  Remind them it is always important to check their results to see if they make sense.

Working with Other Paste Options

Be sure to go over Figure 2-9 so that students are exposed to the other options available for pasting.  While students will not use these options as often as just a simple paste, the options provide a great deal of flexibility.  Include Figure 2-10 in your discussion so that students see these options within the Past Special dialog box.

Quick Quiz

1. The _____ calculates the total number of values.  (Answer: d)
a. SUM

b. AVERAGE

c. MEDIAN

d. COUNT


2. The ____ of a function is the rule specifying how the function should be written. (Answer: syntax)
3. True/False:  A relative reference is a cell reference that changes when it is copied and pasted in a new location. (Answer: True)
Changing the magnification of a Worksheet
Often worksheet data becomes much wider and/or longer then what can be displayed on the screen.  Of course, you can scroll through the data but often changing magnification will simplify the need to scroll as often.  Show students the zoom magnification shown in Figure 2-11.  Make sure student understand that they can choose a magnification from the list (by clicking the list arrow) or they can type their own magnification.
Using the Insert Function Dialog Box

Some users prefer to choose a function from a list rather then typing the function.  You can select a function easily from the Insert Function dialog box.  In figure 2-13, students see that the dialog box contains a list of functions (usually listed as Most Recent functions).  In this dialog box, they can search for a function, look in a different category, or choose from a list of Most Recently Used functions.  Be sure to point out the description that appears in the lower third of the dialog box.  Often this is all the help a user will need to get started inserting the desired function.  However, if more help is needed they can press the “Help on this function” link.  Here they will see a more detailed description as well as examples of the function.  For new users, the Insert Function dialog box is a good place to start.  
Filling in Formulas and Series
Review the efficient copy and paste technique using the fill handle. The fill handle is a small black square located in the lower-right corner of a selected cell or range. When you drag the fill handle, Excel automatically fills in the formulas and formats used in the selected cells. This technique is also known as Auto Fill. The same rules for relative, absolute and mixed references apply for Auto Fill as for copy and paste. When filling in dates, the fill behavior depends upon the date or dates with which you start. If you select two or more dates separated by a month, then Excel will increment the auto filled dates by a month as well. If you select only one date, Excel will increment the dates by one day only. After you drag the fill handle, you will notice a small Auto Fill Options button appear to the lower right of the selected cell or range. Common options are Copy Cells, Fill Series, Fill Formatting Only and Fill Without Formatting. If you are using the Auto Fill technique for dates, you have additional options to Fill Days, Fill Weekdays, Fill Months or Fill Years.

Do a quick demonstration of Auto Fill in class for the students (as shown in Figure 2-19).  Enter some value or values into a blank worksheet, and then select the range that contains the values to copy. Click and drag the fill handle in the direction you want to copy and then release the mouse button.  Show the students how they may click the Auto Fill Options button, and then select the Auto Fill option to apply to the selected range. 

Review the Auto Fill options with the students as you demonstrate.  The Copy Cells option will copy all values and formulas into the selected range as well as the formats used to display those values and formulas. The Fill Series option copies values and formulas and completes any arithmetic or geometric series. The Fill Formatting Only option copies only the formats used to display values or formulas without copying the values and formulas themselves. The Fill Without Formatting option copies only the values and formulas without any of the formats used in the source range. 

Go over the list of Auto Fills that are listed in Figure 2-20.  If you have time, allow students to try each one of these examples.
Working with Date Functions

How Excel stores and works with dates is an important concept to cover in class with the students.  Discuss the differences with them and demonstrate some date subtraction and a few of the Date functions to help solidify this concept.  You could use the explanation for dates as follows.  Excel stores dates as integers, where the integer value represents the number of days since January 1, 1900. For example, the integer value for the date January 1, 2008 is 39448 because that date is 39,448 days after January 1, 1900. You typically do not see these numbers, because Excel automatically formats them to appear in a date format. This method of storing dates allows you to work with dates the same way you work with numbers.  Because dates are stored as integers, you can subtract one date from another to see how many days there are separating the two dates.

Go over the list of Date and Time function listed in Figure 2-22.  Excel's commonly used date functions are DATE, DAY, MONTH, NOW, TODAY, WEEKDAY and YEAR. These functions either return a date or some piece of information about a date itself. The TODAY and NOW functions always display the current date and time, though you will not see the time portion unless you have formatted the cell to display it. This is a good time to cover date formats with the students as shown on the Number tab of the Format Cells Dialog box.  Choose the Date category and scroll through the options to show the students these formats.  Remind the students that if they use either the TODAY or NOW function in a cell, each time they open the workbook the date in the cell is updated to reflect the current date and time of their computer.

Quick Quiz

1. When you click on a cell, a small black square appears in the lower-right corner.  This is called the _____.   (Answer: a)
a. Fill handle

b. Auto fill handle

c. Relative box

d. Absolute handle


2. There are three Auto Fill options include copy cells, _____, and fill without formatting. (Answer: fill formatting only)


3. True/False:  The DATE function creates a value that represents the current data based on the system date. (Answer: false)
Working with Financial Functions

 MACROBUTTON ATI_Comment<--Comment-->
Financial functions are very useful to calculate information about loans. Common functions are FV, IPMT, PMT, PPMT and PV. All these financial functions will use similar arguments that differ based upon which function you are using — think of the arguments as members of an equation. The arguments represent the values of the equation that are known and the function provides the solution for a single variable, or unknown, value. The FV function calculates the future value of an investment based on periodic, constant payments and a constant interest rate per period. The other functions listed above are calculated using these same assumptions. 
The IPMT function provides the interest payment portion of the overall periodic loan payment. The PMT function calculates the periodic payment of the loan and the PPMT function calculates just the principal payment portion of the overall periodic payment. To calculate the present value of an investment, use the PV function.

Review the financial functions with the students in class.  You might find the best starting place in figure 2-29 which lists common financial functions.   Point out to them that Rate and Nper are arguments for each function. Future value, Fv, is an argument for each function listed in the text, except of course for the FV function, when it is unknown and is the desired variable they wish to calculate. Note that the final two arguments of each function are in brackets. These represent optional arguments, meaning if they do not enter anything, the default values for these arguments will be used. Excel still needs the arguments, but will assume a value if none is entered, so they are considered “optional” from the user's perspective. For example, note the PMT function has Fv and Type as its final two arguments, which are optional. The assumed values, if no others are supplied, are 0 for both. Arguments without brackets do not have default values, so you must supply values or cell references in order for the function to be able to return a value.

If you wanted to know the monthly payments for a $50,000 loan at 9% annual interest, compounded monthly over 10 years, the PMT function would look like this: PMT(0.09/12,10*12,50000). Note that the annual interest rate is divided by the number of periods within the year to get the correct periodic rate. This rate is correct because the interest would be compounded monthly and the payments are monthly. It is important to point out to the students how they can put the 0.09/12 formula right into the argument for Rate. The Nper argument for number of periods is the 10 years multiplied by 12 months per year to arrive at the total number of periods, or periodic payments. The present value is 50,000 because $50,000 is the present value of the loan now being received. The future value is 0, because the borrower pays the loan off in the prescribed time frame. The Fv argument defaults to 0, so there is no need to supply anything for it since it is optional and the default value is correct. The result of this calculation is -633.38, indicating that this amount is the monthly payment to be made each month for 10 years in order to pay this loan off completely. Excel uses a negative value to denote this as an expense rather than income. If you try this example, your negative value may be represented by default as a value in parentheses using a red font instead of by placing a minus sign in front of the number.

Another use of the financial functions as listed in the text is to see how much money to save at a 6% interest rate compounded monthly so that you would have $5,000 at the end of five years. The PMT function can help do that as well, although it is geared more towards a loan than it is a savings plan. It will work well if starting with a present value of 0, and of course this time the objective is a future value of $5,000 instead of 0. Since the future value is something other than the default value of 0, the user must supply a value for this argument. Present value, Pv, is a required argument, so supply a value of zero, since this is the beginning or present value in savings for this example.  Here is how the function would look: PMT(0.06/12,5*12,0,5000). The value returned is -71.66, meaning you would have to invest $71.66 per month at this interest rate in order to achieve $5,000 in your savings account after 5 years. 
Classroom Activity

Divide the class into small groups and give them the following scenario:

Let’s say we will start out with $500 in the savings account, but we still want to have $500 after 5 years. Ask the students if they would expect to have to put in less each month or more, since they are starting with a higher present value and trying to achieve the same future value in the same amount of time. Show them that if they enter 500 for the present value, the function returns -81.33. See if anyone can tell you how can this be. Some students may know, but this is tricky.  Explain to them that Excel treats anything paid out as an expense, so by placing $500 in the account at the beginning of the 5 years, the Pv argument for the purposes of the function is -500, representing $500 paid up front in present value. The function would need to look like this: PMT((0.06/12,5*12,-500,5000) and returns a monthly payment value of —62.00. Using a —500 as the present value could seem a little confusing, until considering how Excel interprets the arguments supplied. 
This particular example illustrates a key learning point that although it is easy to key in data and use functions, Excel users should always check the results along the way to see if they are what is expected. Let the students know that any time they get unexpected results, they should use online help or other resources available to them to research and double check the functions and formulas they are using.

Working with Logical Functions
 MACROBUTTON ATI_Comment<--Comment-->
Review the basic concepts of a logical function with the students.  A function that determines whether a condition is true or false is called a logical function. Excel supports several logical functions such as AND, FALSE, IF, NOT, OR and TRUE. A very common function is the IF function, which uses a logical test to determine whether or not an expression is true or false, and then returns one value if true or another value if false. The logical test is constructed using a comparison operator which compares two expressions to determine if they are equal, not equal, if one is greater than the other and so forth. The comparison operators are =, >, <, >=, <=, and lastly <>. Remind students that they can also make comparisons with text strings and that they must enclose text strings within quotation marks. 

Using the IF Function
The arguments for the IF function are IF(logical_test,value_if_true,value_if_false). For example, the function =IF(A1=10,20,30) tests whether the value in cell A1 is equal to 10. If it is, the function returns the value 20, otherwise the function returns the value 30. Cell A1 could be empty or contain anything else besides the value 10 and the logical test would be false; therefore, the function returns the value 30. The key concept here for students is that they can also use cell references instead of values as with any other function, which is its real power and usefulness.

You will want to cover the comparison operators presented in Figure 2-31.  Be sure students understand that the operators that have two characters (for example: >= ) do NOT have a space between them.

Demonstrate to the students how they could insert an IF function by using the Insert Function button and searching for the IF function, then clicking OK. This reinforces the use of this button from the first objective.  You may want to put some values in a few cells of a worksheet for demonstration purposes, or simply show the students what to do when the Function Arguments dialog box appears by filling in the arguments. 
If a borrower wanted to see the impact of making different extra payments using any number of different scenarios, it would be helpful to know the total number of payments needed based on the what-if scenarios without having to scroll through the list to find where the balance becomes a zero.  A statistical function called MAX will return the maximum value within a list of values. The number of periods is still going to be 240 at this stage, so even if the MAX function were used to look for the largest value from cells E5 to E244, it would always return 240. To change this, use another IF function to zero out any period numbers in rows that come after the loan balance is zero. The periods were originally filled out using a Fill Series option, so now they have to be replaced with formulas in cells E6 through E244. The first payment in row 5 would always be there, even if the borrower paid the loan off in the first payment. Beginning with cell E6, use the formula =IF(F6>0,E5+1,0) and then Auto Fill that formula all the way through cell E244. What this does is check the balance for each row and if it is greater than zero, meaning the borrower still owes money on the loan, the period is incremented by a value of 1 from the period in the row above. If the balance is not greater than zero, meaning it is equal to zero or less, then the period is set to zero.  See if any of the students can guess how this helps in the use of the MAX function.

 MACROBUTTON ATI_Comment<--Comment-->

Any period values that come in rows after the loan is paid off will be set to zero. An effect of this is that the maximum value in the cell range E5 to E244 would also be the last period, which is also the total number of payments. By using the expression =MAX(E5:E244), this returns the highest period number of the loan, which is the total number of payments in our example because our first payment started out as period number 1. MACROBUTTON ATI_Comment<--Comment-->
  This works because of the logical function, which zeroes out the period number if the balance is down to zero.  This is a handy feature which students may find useful in many worksheets.

Quick Quiz

1. The _____ function will return the monthly payment required to pay off a loan. (Answer: b)
a. PV

b. PMT

c. NPER

d. RATE

2. A(n) _____ function is one that tests, or evaluates, whether a condition in the workbook is true or false. (Answer: logical)
3. A comparison operator results in a single numerical value. (Answer: false)
Tutorial Discussion Questions

1. Excel supports nesting of functions within one another.  Ask students why that is useful.  Nesting allows us to use fewer data cells within a worksheet.  For example, if we wanted to round the average of a number, we can use one nested set of functions.  Without that feature, we would need a cell to first calculate the average and then another cell to round that value.  By nesting the Average function within the Round function, we can accomplish both steps in one cell.  But when would we not want to nest?  Typically, if the users of our spreadsheet wanted to see certain values as they are calculated, you would not nest.  Ask students to offer some examples of when they would and would not want to use nesting.

2. The IF function allows users to return one result if a logical expression is true and another if the expression is false.  What if there were more than just those two possibilities, or many cases?  Ask students how this could be done.  From the discussion in question 1 above, they should realize that nesting of IF functions within one another would help to do that.  Having several possible cases can get to be a bit cumbersome when nesting several IF functions, but can provide the desired result.  See if students can demonstrate how to create a nested IF function that would allow for up to three possible results based on two different logical expressions.  For example based on a cholesterol reading, you may want a cell to return the text of “High”, “Medium” or “Low” based on ranges of cholesterol values.  Perhaps a value greater than 200 would be high, from 170 to 200 would be medium and anything below 170 would be low.  These may not be the actual values used in a Doctor’s chart, but they will do for an example.  Perhaps one of your students will know the ranges, or you can ask the students come up with another example to yield three different results.

3. Consider the DATE and TIME functions (Figure 2-22 on page EX 72).  Go through each one and ask students to give an example where you would want to use each.  Ask them to consider this situation:  You set an invoice template.  You will open the template, create an invoice, then save it in another name.  You want the invoice to always have the current date.  Will the NOW function work for this?  What will happen when we  re-open a previously created invoice?  Will we still know the date it was created?  (Hint:  If students can’t figure out the answer, have them try it).

Key Terms

	Term
	Definition

	Absolute Reference 
	A cell reference that doe not change when you copy the formula to a new location on the workbook

	Arguments
	Specifies the numbers, text, or cell references used by a function to calculate a value

	Auto Fill
	The technique where Excel automatically fills in the formulas or formats used in the selected cells

	AVERAGE Function
	A function that calculates the average value of a collection of numbers

	Clipboard
	A memory location that Windows uses to store cut and copied selections

	Comparison Operator
	An operator that checks whether two expressions are equal, whether one is greater than the other, and so forth.

	Copy
	When a copy of the current selection is made to a memory location called the Clipboard 

	Destination Cell (or destination range)
	The new location of pasted formulas

	Financial functions
	A collection of functions designed to calculate financial data

	Fill Handle
	A small black square located in the lower-right corner of a selected cell or range of cells

	Function
	A predefined, or built-in, formula for a commonly use calculation

	Logical function
	A function that tests, or evaluates, whether a condition in the workbook is true or false

	MAX Function
	A function that calculates the highest value of a collection of numbers

	MIN Function
	A function that calculates the lowest value of a collection of numbers

	Mixed Reference
	A combination of both relative and absolute cell references

	NOW Function
	A function that displays both the date and time

	Optional Arguments
	Arguments that are not necessary for the function to a return a valid value

	Paste
	When Windows make a copy of what is on the Clipboard at the current location.

	PMT Function
	A function that will calculate the monthly payments required to pay off a loan within a specified amount of time

	Relative Reference
	A cell reference that shifts when you copy it to a new location on the worksheet

	Source cell (or source range)
	The cell (or range of cells) that contains the formulas you want to copy

	SUM Function
	A function that calculate the sum of a collection of numbers

	Syntax
	Rules that determine the order in which you must enter the different parts of the function and the location in which you must insert commas, parentheses, and other punctuation

	TODAY() Function
	A function that displays the current date base don your computer’s internal clock
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