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Welcome! 
Our Introductory course will hopefully have enabled you to get going with spreadsheets, but 

this Intermediate course will take you on to the next stage.  The course covers more 

involved functionality and looks at using more advanced elements of some of the features 

you will have already experienced. 

This IT Training course will show you how to: 

• Write complex formulae 

• Use Statistical and Logical Functions 

• Apply Range Names 

• Apply Conditional Formatting 

• Use Sheet and Cell Protection 

• Apply Data Validation 

• Use Complex Functions 

• Use Pivot Tables and Charts 

If you have been using MS Excel for a while, you may already know how to use some of the 

features covered in this guide, but if you were using a previous version of MS Excel we 

hope that these notes will help you to upgrade and extend your skills and knowledge. 

To help you, you will find the following symbols used throughout this guide: 

This symbol will indicate information that you need to be aware of, tips and tricks and occasionally, things to watch out for to 

avoid problems. 

This symbol will be shown when you need to take care and pay attention to what you are doing to avoid creating 
problems for yourself. 

 

Best wishes 

IT Training Team (Cheshire) 

IT Services, Midlands and Lancashire CSU 

 

Contact 

Email: csu.ittraining@nhs.net 

Telephone:  01606 544468 
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Writing complex formulae 
In the Introduction course we looked at how to write simple formulae combining two 

numbers together.  We also looked at the issues of algebra and the need to be aware of the 

rules regarding mathematical order (BODMAS).  We also explored how formulae could be 

successfully copied with Autofill.  These notes will assume that you are familiar with these 

topics.  

Relative Referencing 

If you write a formula containing cell references 

E.g. =B2-C2, and then copy the formula, Excel 

will reinterpret the formula using its new location 

at the starting reference point.    

In the example shown here, if the formula in the 

cell D2 is copied to D3, Excel adjusts the cell 

references to reflect the fact that the formula has 

started one row lower in row 3:  

This process is known as Relative Referencing. 

Absolute Referencing 

Absolute Referencing is used when you want a formula to refer to an exact cell on the 

worksheet so that even if that formula is copied, it will still refer to that exact cell.   

In the example shown here, the value in C2 has been divided by C5 to calculate the 

percentage.  If the formula is copied, it results in an error. 

            

The cells containing an error are marked with a green corner  and 

an Error Button  has appeared.  Pointing at the error button reveals 

the meaning of the error code within the cell. 

To solve the problem an absolute reference is required for the value in 

C5 (the common denominator).  If the formula is written again, when 

the cell C5 is selected, pressing F4 will enter $ signs in front of the 

column and row to “jail” the cell reference so that it cannot change if 

the formula is copied.  

Now if the formula is copied, the formula calculates correctly for the 

remaining rows of the model.  If you don’t want to press F4 to enter the 

$ signs, you can type the $ signs and references in manually instead. 
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Functions 
A Function is a predefined formula which can be used quickly and easily to perform 

mathematical calculations.  You should already be familiar with Autosum, which uses the 

SUM Function to add up a range of cells.  All Functions have a set structure or syntax, 

which must be carefully adhered to avoid errors: 

=FunctionName(argument) 

For example:       =SUM(range of cells) 

To use a function either type it directly into a cell, click the Insert Function 

 button on the Formula Bar or click the drop down to the right of the 

Autosum button on the Home ribbon and click Sum. 

Statistical Functions 

There are a series of easy to use and useful statistical functions: 

Function Purpose 

=SUM(range of cells) Adds up all the values in the range 

=COUNT(range of cells) Counts the number of cells that are not empty in 

the range 

=AVERAGE(range of cells) Calculate the average of the range of cells 

=MAX(range of cells) Identifies the highest value in the range of cells 

=MIN(range of cells) Identifies the lowest value in the range of cells. 

In the example shown here, all five functions have been used to calculate statistics on the 

staff roles.   
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SUMIF Function 

The SUMIF function looks in a range of cells for a specific criteria and adds up another 

column of data if it meets the set criteria. 

 

In this example we are going to look at the Value of Sales cells where the value is greater 

than £6000.  If the contents of the cells meet the criteria, we will sum up the cells in the 

Value of each unit column. 

 

Click into the cell where you want the 

answer.  In this example the cell D12 

is selected. 

Click the  insert function button 

on Formula Bar. 

 
 
 
 
 
 
 
 
 

 
 
 

From the select a category drop down box select 

Math & Trig. 

From the Select a function list click SUMIF and 

click . 
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Click into the Range field, keep the dialog box open and highlight the cells D4 to D10.   

Note:  you can click and drag the dialog box using the blue title bar to move it. 

Click into the Criteria field and type >6000. 

Click into the Sum_range field and highlight the cells C4 to C10.  You will notice in the 

Criteria field that quotes have been added for you. 

Click OK to confirm. 

The answer is £500.   

There are 2 cells in column D that are greater than 6000 which met the criteria.  Therefore 

the cells in column C were added together. 
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In this example we are looking in the Invoice Paid coulmn to find the criteria N. 

If the criteria is met, the letter N is found in the column, then the relevant cells in the  

Purchase Order Amount column are added together. 

We have added a COUNTIF function to display the number of outstanding invoices.  There 

are 19 invoices that have not been paid, you could apply a sort or a filter on your data to 

check the results. 
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COUNTIF Function 

The COUNTIF function is used to count the number of occurrences of a particular value in a 

range of cells.  The syntax is: 

=COUNTIF(Range of cells,value) 

Excel is instructed to look at the range of cells and count the number of times the value 

appears in the range.  The value can be a number or text, but if text is used it must be 

enclosed in quote marks (””).  The quote marks will automatically be added when using 

Insert Function. 

In the example, the COUNTIF 

function in the cell B21 looks at 

the Result column and counts the 

number of times the text “Pass” 

occurs.  The COUNTIF function 

in B22 also looks at the Results 

column and counts the number of 

times the text “Fail” occurs. 

 

 

 

 

 

 

 

 

Click the Insert Function  button on the 

Formula Bar.  

Select Statistical from the Category list. 

Scroll through the list to find COUNTIF and click 

to select the function. 

Click OK. 
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Click into the Range field.  Highlight the cells you want to count. 

Click into the Criteria field.  Type pass and click OK. 

 

When searching for text it is not case sensitive.  The speech marks will be added around 

the word in the Criteria box after you click OK.  The Formula result will also show as 0 as 

the text entered into the Criteria box is not recognised as text until the speech marks have 

been added.  We have added them in for this example. 
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Logical Functions 
Logical functions are used to help you make decisions based on a test.   

IF Function 

The IF function performs a test and then depending on the result of the test will take one of 

two possible actions.  The syntax is as follows: 

=IF(test,value_if_true,value_if_false) 

Notice that the three parts of the argument are separated by commas. 

In the example, the Results have been calculated 

using an IF function to test if the number of Monthly 

Appointments is greater than the Target.  The values 

entered are the Over/Under target text: 

 

Notice that the values have been enclosed in quote marks (“value”) because they are text. 

If the values required were numbers, the quote marks would not be required. 

 

Nested IF Functions 

Up to seven IF functions can be used together (nested).  The result of one IF function can 

be carried into the next IF function.  As long as you get the syntax correct for each function 

(including all the brackets) it will work.  The syntax for two IF functions nested together is 

shown below.  The second IF function is the action taken by Excel if the test result is True: 

=IFtest,=IF(test,value_if_true,value_if_false),value_if_false) 

For example: 

 

In the example above, the function tests if the Monthly Appointment achieved were greater 

than the Target number of Appointments.  If that test is false, the text “failed to reach target” 

is entered.  If the test is true, the second If function tests to see if the Monthly Appointments 

minus the Target Appointments is greater than 300.  If that is true the message “Target 

Exceeded” is entered, if that is false the message “Target achieved” is entered. 
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Range Naming 
To speed up entering formulae and functions as well as selecting ranges of cells it can be 

useful to name ranges of cells so that you can refer to them quickly.   

Defining a Range Name 

Select the range of data that you want to name (do not 

include any column headings).  Choose Formulas, 

Define Names.  If your data has a column heading 

(even though you did not include it in the range) you 

may find that Excel will automatically assign the 

column heading as the range name for the range, 

although you can type in your own range name as 

well.  Click OK to complete.   

In the example, the range name Appointments Made 

has been defined as the range B2:B4.   

Please Note: Range names are Absolute References and must be only one word.  If you need two words for your range name, 

join them together using the underscore character e.g.:  Two_words. 

Using the Name Box 

A quicker way of creating a range name is to select the range and 

type the range name into the Name Box (to the left of the Formula 

Bar) and press Enter.  In the example a range has been defined 

with the name Cancellations. 

Creating Range Name for multiple ranges 

If you have a table of data you can instruct Excel to create 

range names for each column or row of data and to use the 

column or row heading as the range name.  To do this, select 

all the data including the headings and choose Formulas, 

Create from Selection.  Select the location of your headings 

for the data and click OK.  The names will now have been 

applied to the ranges.   

Selecting a Named Range 

Once you have created a range name, you can use it to select the 

range without the need to drag over the cells.  To do this, click on the 

Name Box and select the range name required.  The range of cells will 

be selected. 
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Modifying a Name Range 

To modify a range name, choose Formulas ribbon, Name Manager and select the range 

name you want to edit.  Click into the Refers to box, adjust the cell references by typing or 

highlight the cell range.  Note the $ signs will need to be included if you type the cell 

references. 

 

Deleting a Range Name 

To remove a range name, choose Formulas ribbon, Name Manager and select the range 

name you no longer required and click Delete.  The data will remain but the name will have 

been removed. 

Using Range Names in Formulae and Functions 

Range names are great for documenting what your 

formulae and functions are doing.  In the first example, 

the cell B1 has been given the range name appts and 

the cell B2 has been given the name cancels.  When 

the formula B1-B2 was written, Excel automatically 

changed the cell references to the range names.   

In the second example, the range name ClinicAppts 

has been used with the Average Function.   

 

 

When a range name is typed into a Function or Formula it appears 

coloured as soon as the name is recognised by Excel. 
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Using Range Names with Functions 

If you attempt to use a Function such as Autosum on a 

range of cells that have a range name, the function will 

automatically substitute the range of cells references with 

the assigned range name.  However, as range names are 

absolute references, if you use Autofill or Copy and Paste to 

replicate the Function to other cell ranges, it will still refer to 

the original range of cells. 

You can use the function key F3 when typing a function or 

Formulas tab, Use in Formula to paste in the name of the 

Range. 

Temporarily remove a range name when using a Function 

To temporarily remove a range name when using a Function, select the range of cells that 

you want the Function to use in it’s argument as well as the cell where you want the 

function to be applied to, click  and select the function you require and the 

answer will appear, but the range name will not have been inserted. 

In the example, the range D2:G2 has been named Clinic A, but the name has been 

temporarily ignored when the range of cells D2 to H2 were selected and the Autosum 

button clicked.  
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Advanced Formatting 

Conditional Formatting 

Conditional formatting is used to instruct Excel to change the appearance of the data in a 

worksheet based on its value.  It works in the same way as an IF function in that you tell 

Excel what formatting to apply if the condition specified is True. 

Select the cells that you want to be subject to the formatting condition.  Click the Home tab 

and select Conditional Formatting, New Rule.  Select the Rule Type in the top section to 

Format only cells that contain.  Specify the condition that you want the cells to satisfy in 

the Edit the Rule Description section and then click the Format button and set the 

formatting required:  Click OK to apply the condition.  

 

In the example a conditional format 

has been setup to Fill with green any 

cells in the value column with a 

value greater than 180 

 

 

 

 

 

You can add multiple conditions by 

repeating the process.  Click OK. 

In this example we have added 

another conditional format to Fill with 

yellow any cells in the value column 

with a value less than or equal to 

180. 

 

 

To edit or delete a condition, highlight the cells and click Conditional Formating, Manage 

Rules.  Select the rule in the list, click Edit Rule or Delete Rule.  Click OK. 
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Protection 
If you are going to share your workbooks with others either via email or by publishing them 

onto the Intranet sites, you can protect your worksheets and workbooks from being 

modified by anyone other than yourself or users that you identify. 

Please Note:  All passwords in Microsoft Excel are case sensitive. 

If apply a password to stop changes being made, please keep a copy of 

the password in a safe place or share with a colleague.  If you lose the 

password to a workbook, you cannot open or gain access to the workbook 

again.   

Please Note:  These notes are supplied without warranty of any kind, either express or implied.  

Midlands and Lancashire CSU will not be liable with respect to any liability, loss or damage caused 

or alleged to be caused directly or indirectly by these notes. 

Protect Workbook 

Keep others from making structural changes to your workbook, 

such as moving, deleting or adding sheets. 

Choose Review, Protect Workbook.  Enter a password if 

required and click OK.  If you have entered a password, you will 

be prompted to re-enter the password for confirmation. 

Result: you will not be able to make changes to the sheet tabs 

in the workbook using right click or the options on the Home ribbon. 

Protecting sheets 

To protect a cell or a range of cells from being altered, you can lock them.  Locked cells are 

only protected from entry if a protection password is setup for the worksheet.   

All cells on a worksheet have an initial status of locked, but until the sheet is protected you 

can edit the cells without any problem. 

Protecting the whole sheet  

Open the workbook and select the sheet you want 

to protect.  Choose Review, Protect sheet.  You 

can enter a password that must be used to un-

protect the sheet and click OK.  You will be 

prompted to re-enter the password for confirmation. 

Result:  Although you will be able to read and scroll around 

on the workbook, you will not be able to edit any cell. 

Note:   You can adjust the ticks in the “Allow all users of this worksheet to” list 
to customise exactly what they may or may not edit. 
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Un-protecting a sheet 

Choose Review, Changes group, Unprotect sheet.  If a password has been set, 

enter the password in the displayed dialog box.   

Protecting Cells 

Individual cells can be protected from editing, but first you must unlock all the cells 

that you are happy for the user to edit.  To do this, select the cell(s), then choose 

Home, Cells group, Format, Lock Cell.   

Note:  We find it helps if you add a fill colour to cells that you are leaving unlocked so that you can quickly identify which cells 
are locked and which are not. 
 

 

Next, select the Review tab and click Protect sheet.  Click OK. 

Result:  Only the cells that you have un-locked can be edited. 

 
 

Password Protection 

With the workbook that you want to password displayed, choose 

File, Save As and double click the Browse folder.  Click Tools at 

the bottom of the Save As dialog box and select General Options.  

The following dialog box will display: 
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Password to open 

Enter a password in this field to secure the file from being opened by anyone who is not in 

possession of the password.  Click OK and Excel will prompt you to enter your password 

again to confirm it. 

Save the workbook and overwrite the existing file to apply 

the changes. 

When anyone attempts to open the file, this dialog box will 

display:  

The file will only open if the correct password is entered. 

Read-only recommended 

Tick the box next to Read-only recommended, save the workbook and overwrite the 

existing file to apply the changes.  When the workbook is opened the user will be prompted 

with the following message asking them to consider opening the file as Read Only unless 

they have a need to change the file: 

 

Click Yes to open as a read only file, or No to open the file to accept modifications. 

Password to modify 

Enter a password in this field to allow the workbook to be 

opened, but modifications will not be saved unless the 

password is entered.  Save the workbook and overwrite 

the existing file to apply the changes  

When anyone attempts to open the file, this dialog box will 

display.  Enter the password to open for full access or 

click Read Only to open the file in a read-only state. 

Removing a password 

To remove a workbook password, choose File, Save As, Browse, Tools and General 

Options.  Delete the password that has been set and click OK.  Save the workbook and 

overwrite the existing file to apply the changes. 
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Data Entry Validation 
Excel offers a variety of methods that you can use to ensure that data entered into specific 

cells is entered correctly.   

Validation Criteria 

Select the cell(s) that you want to apply validation to and 

choose the Data ribbon, and from the Data Tools group click 

Data Validation.   

 

Whole Number or Decimal 

These two types of validation criteria can be used to 

specify whether the entry must be a whole number or a 

decimal.  You must then specify the criteria for the 

number being entered using one of the following 

conditions: 

• Between 

• Not between 

• Equal to 

• Not equal to 

• Greater than 

• Less than 

• Greater than or equal to  

• Less than or equal to 

In the example, the whole number must be between 50 and 100. 

Date and Time 

The Date and Time validation works in a similar way to 

Whole Number and Decimal, using the same 

conditional criteria.  

In the example, the validation specified will ensure that 

only dates within the range 1 January 2018 and 31 

December 2018 can be entered. 
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List 

The List validation works on the basis that you define 

the entries that can be entered in the cell in a List.  

When specifying the entries for the list, use a comma to 

separate them, or alternatively select cells within the 

current workbook that contain the entries for your list.  

When you select the cell with this validation, a drop-

down arrow appears to the right of the cell which you 

can click to select a valid entry.  

 

 

In the example here, the list of areas has been identified in the Source field 

which results in them appearing in the dropdown for the cell. 

 

Text Length 

The Text Length validation provides the ability to 

restrict the number of characters entered into a cell 

using similar conditions to those for numbers and date 

and time. 

In the example the cell would only be able to contain 15 

characters. 

 

 

Custom 

The Custom validation can be used to enter a 

formula to test the data entry and return either 

True or False.   

For example we have compared the value entered 

to another value using the formula =cell > =Profit, 

where cell is the cell containing the validation and 

profit is a named cell on the worksheet.  If a 

number greater than or equal to 2000 is entered 

into the cell E3 it is accepted, but any lower 

number is rejected. 
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Validation Input Message 

A message can be provided to accompany any 

validation setting.  Select the cell(s) that you have set 

a validation criterion for and choose Data Validation 

and select the Input Message tab. 

In the example, the message 

specified is displayed as soon 

as the cell is selected:  

 

 

Validation Input Error Message 

You can create your own error message that will display if the user enters the wrong 

information into the validated cell.   

Select the cell(s) containing validation and choose Data Validation and select the Error 

Alert tab. 

Select an Error Alert style.  

Style Icon 

Stop 

 

Warning 

 

Information 

 

 

Enter a title for your error message and then enter the text for the error message.  Click 

OK. 
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Finding validated cells 

To quickly find cells on a worksheet that contains validation, from the 

Home tab, select Find and Select and Data Validation.  All the cells 

containing Data Validation will be selected. 

 

 

Finding invalid entries in validated cells 

If cells have validation applied to them after entries have been 

made, you can find cells that contain data that does not meet the 

validation criteria.  An Information or Warning Error Alert will 

need to be set on the cells validation rule. 

Click on the Data ribbon and choose Data Validation, Circle Invalid Data.   

Red circles will appear around any invalid entries e.g.:  .  Repeat the steps 

about but click Clear Validation Circles to remove the red circle displayed. 
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Complex Functions 

Vertical Lookup 

A vertical lookup will look up a value in the first column of a table and return back the value 

in that row according to the table column number specified: 

=VLOOKUP(lookup value, table array, column number) 

Lookup Value – This should be the value you are using to search with or look up, this 

could be a value or reference.  In the example below B1, the surname entered is the Look 

up value. 

Table Array – This is the table or columns of data you are searching, the first column must 

always be the value you are looking up.  The range must be absolute (referenced with $) or 

a named range.  In the example below A4:D19 is the Table Array 

Column Index Number – This refers to the column number within the table that holds the 

data you want returning.   

In the example below, the table has four columns (Surname, First name, Base, Job Role), 

you are looking for the Job Role, which is the 4th column in the table 

Range Lookup – This specifies whether you want an exact or nearest match.  If TRUE or 

Omitted then an exact or approximate match will be found, for this to work the items listed 

must be in ascending order.  If FALSE then only an exact match will be found.  In the 

example below the Range lookup is omitted, therefore the items listed in the first column of 

the table MUST be sorted in Ascending order and the value will be the nearest. 

Click into the cell and click Insert Function next to the Formula Bar  

Type VLOOKUP in the Search for a function in the top box and click Go or select the 

function from the Lookup & Reference category and click OK. 
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In the example below, the staff surname Kissonu (cell B1) was found in the first column of 

the table (A4:D19) and the data returned from the Kissonu row 4th column was Nurse. 

 

 

Vertical Lookup using an approximate match 

The VLOOKUP function can be used to search for the nearest match to the lookup value 

that is found in the first column of the table: 

 

In the example, the vertical look up attempts to match the Number of Visitors value 9 to one 

of the values in the first column.  It selects 8, as it looks for the next largest value that is 

less than 9 and reports the Meeting Room from column 2 i.e. Venus. 

If range lookup is TRUE, the values in the first column of table array must be placed in 

ascending order: …, -2, -1, 0, 1, 2, …, A-Z, FALSE, TRUE; otherwise VLOOKUP may not 

give the correct value. If range lookup is FALSE, table array does not need to be sorted. 
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INDEX Function 

The INDEX function retrieves values at a given location in a list or table. For example, let's 

say you have a table of for orders for specialities (see below), and you want to get the 

name of the 5th speciality, Cardiology, with a formula. 

You can do it with this simple formula based on the INDEX function: 

 

INDEX locates the 5th cell in the range A4:A13, counts down 5 rows to A8, and returns the 

value in that cell address. 

INDEX and 2D lookups 

What if you want to get the order date for Cardiology? In that case, we can give INDEX both 

a row number and a column number, and feed in a larger array (range) of data. The INDEX 

formula below uses the full range of data in B3:D12, with a row number of 5 and column 

number of 2: 

 

Note:  The cell G3 has been formatted as a custom date.  To summarize, INDEX gets a 

value at a specified location in a range of cells based on numeric position. When the range 

is one-dimensional, you only need to supply a row number. When the range is two-

dimensional, you will need to supply both the row and column number. 
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MATCH Function 

The MATCH function is designed for one purpose: find the numeric position of an item in a 

list. For example, we can use MATCH to get the position of the word "Cardiology" in this 

Speciality list: 

 

MATCH returns 5, since "Cardiology" is the fifth item in the range. Notice MATCH 

is not case-sensitive. 

MATCH doesn't care if the list is horizontal or vertical. If we arrange the list horizontally, we 

get the same result with this MATCH formula: 

 

The MATCH function with a horizontal range. Same result, MATCH returns 5. 

Match type – approximate or exact? 

With the MATCH function, the first argument is the lookup value, the second is the lookup 

array, and the third argument is match type. Match type is important and controls whether 

matching is exact or approximate. The table below summarizes the options: 

Match type Behaviour Details 

1 Approximate 
MATCH finds the largest value less than or equal to lookup 

value. Lookup array must be sorted in ascending order. 

0 Exact 
MATCH finds the first value exactly equal to lookup value. 

Lookup array does not need to be sorted. 

https://exceljet.net/glossary/function-argument
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Match type Behaviour Details 

-1 Approximate 

MATCH finds the smallest value greater than or equal to 

lookup value. Lookup array must be sorted in descending 

order. 

  Approximate When match type is omitted, it defaults to 1 (approximate). 

For basic exact match lookups, you will want to specify zero, to force an exact match. 

However, if you need an approximate match to lookup values along a scale, you'll want to 

use either 1 or -1, and you'll need to sort the lookup array according to your needs, [A-Z] 

when match type is 1, [Z-A] when match type is -1. 

INDEX and MATCH together 

Now that we have covered the basics of INDEX and MATCH, how can we combine the two 

functions in a single formula? Consider the data below, a table showing a list of salespeople 

and monthly sales numbers for three months: January, February, and March. 

 

For this example we want to write a formula that returns the sales number for February for 

any given salesperson. From the information above, we know we can give hardcoded 

values to INDEX to retrieve a value. For example, to return the February sales number for 

Frantz, this INDEX formula will do the job: 

=INDEX(C3:E11,5,2) 

Here we ask INDEX for the value in row 5, column 2 from the range C3:E11, and INDEX 

returns $5,194. 

Working one step at a time, leave the column as 2 and make the row number dynamic 

using the MATCH function.   

 

https://exceljet.net/excel-functions/excel-index-function
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MATCH will work perfectly for finding the position of Frantz in the list of names. Here is a 

revised formula, using the MATCH function, inside of INDEX. Notice we have replaced the 

number 5 with MATCH: 

=INDEX(C3:E11,MATCH("Frantz",B3:B11,0),2) 

When MATCH finds "Frantz" in B3:B11, it returns the number 5 directly into INDEX: 

=INDEX(C3:E11,5,2) 

What we need is a way to input *any* name, then let INDEX and MATCH do their magic. 

The screen below shows a very simple implementation of this idea. The formula in H3 is: 

=INDEX(C3:E11,MATCH(H2,B3:B11,0),2) 

 

MATCH uses the name in H2 to find a row number for INDEX. 

To summarize: INDEX wants numeric positions. MATCH finds those positions.  Let's now 

try the column number. 

Two-way lookup with INDEX and MATCH 

Above, we used the MATCH function to find the row number for any given salesperson. To 

keep things simple, we hardcoded the column number 2 to get sales for February. How can 

we make the formula fully dynamic, so we can return sales for any given salesperson in any 

given month? The trick is to use MATCH twice – once to get a row position, and once to get 

a column position. 

From the examples above, we know MATCH works fine with both horizontal and vertical 

arrays. That means we can easily find the position of a given month with MATCH. For 

example, this formula return the position of March, which is 3: 

=MATCH("Mar",C2:E2,0) 

Let's update the worksheet to allow the input of a month name, and use MATCH to find the 

column number we need.  

 

 

https://exceljet.net/excel-functions/excel-index-function
https://exceljet.net/excel-functions/excel-match-function
https://exceljet.net/excel-functions/excel-index-function
https://exceljet.net/excel-functions/excel-index-function
https://exceljet.net/excel-functions/excel-match-function
https://exceljet.net/excel-functions/excel-match-function
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The screen below shows the result: 

 

We now have a fully dynamic, two-way lookup with INDEX and MATCH, and the formula 

looks like this: 

=INDEX(C3:E11,MATCH(H2,B3:B11,0),MATCH(H3,C2:E2,0)) 

The first MATCH formula returns 5 to INDEX as the row number, the second MATCH 

formula returns 3 to INDEX as the column number. Once MATCH runs, the formula 

simplifies to: 

=INDEX(C3:E11,5,3) 

and INDEX correctly returns $10,525, the sales number for Frantz in March. 

Note: you could use Data Validation to create simple dropdown menus for both 

salesperson and month.  

What about VLOOKUP? 

Spoiler first: INDEX + MATCH can do everything VLOOKUP can do, and more. It's simply a 

more flexible way to look things up. Here are a few advantages over VLOOKUP: 

• INDEX and MATCH can look left or right in a table, VLOOKUP can only look right 

• INDEX and MATCH can work with horizontal or vertical ranges, VLOOKUP can only 

use vertical ranges 

• INDEX and MATCH can work with data sorted in descending order, VLOOKUP can 

only match data sorted in ascending order 

• If you have a large set of data, INDEX and MATCH can be faster 

However, there is no reason not to use VLOOKUP when the situation fits. It is an excellent 

function with it's own benefits: 

• VLOOKUP is simple to configure, and requires just one function 

• VLOOKUP is a great starting point for learning lookups in Excel 

• VLOOKUP is easier for others to understand 

• VLOOKUP is everywhere, so it's a must-know function 

https://exceljet.net/excel-functions/excel-index-function
https://exceljet.net/excel-functions/excel-match-function
https://exceljet.net/excel-functions/excel-match-function
https://exceljet.net/excel-functions/excel-index-function
https://exceljet.net/excel-data-validation-guide
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Reasons you may want to use INDEX + MATCH instead of VLOOKUP: 

• The lookup value is to the right of data you need to lookup 

The data range is horizontal, and not suitable for HLOOKUP 

• Data is sorted in descending order 

• The data set is very large, and performance is a factor 

CONCATENATE Function 

The CONCATENATE function can be used to put different text in separate cells together in 

one cell. 

=CONCATENATE(text, text, text,….) 

In the example, the text in the cells D1 and D2 has been joined together to create a full 

name.  Notice the insertion of the space “ “ between the two text items. 

 

 

 

Separating Cell Data 

Separate the contents of one cell to multiple columns.  For example you can 

separate a column of full names into separate first and last name columns. 

Click the cell containing the data you want to separate.  Select the Data tab and 

click Text to Columns. 

The Convert Text to Columns Wizard dialog box will be displayed.  

 

 

 

 

 

 

 

 

 

 

https://exceljet.net/excel-functions/excel-hlookup-function
https://exceljet.net/formula/index-and-match-descending-order
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The File Type will be set to Delimited by default, this will allow you to set the delimiter 

(comma, space) that is separating your data in the cell Fixed Width allows you to set the 

column breaks but you are unable to change any options.  You may want to try both options 

to see which works best with your data. 

We are going to leave the option as Delimited for this example.  Click . 

Select the relevant delimiter from the options 

on the left and check the Data Preview 

window.  Click . 

 

 

 

 

 

 

 

 

Click the column in the Data Preview 

window.  Select the Column Data 

Format.  Click into the Destination box 

and click the blank cell on the sheet. 

You will need to do this for each column. 

Click . 

 

 

 

 

 

Start 

 

Finish 
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Pivot Tables 
An Excel worksheet provides you with the ability to gather and present data but once you 

have set the structure of the data it usually can’t be changed easily.  A Pivot table can be 

used to re-organise and filter the data and redisplay the data dynamically. 

Data can only be manipulated using a Pivot table if each row represents a “record” and 

each column represents a “field” within the record.  The column headings should identify 

the information held in each field. 

In the example shown here each row is clearly a record for each purchase order with the 

fields clearly identified by the column headings. 

 

Creating a PivotTable 

Position the active cell in the data table you want to convert to a PivotTable.  

Choose Insert tab, PivotTable.   

The Create PivotTable dialog box is displayed: 

 

 

 

 

 

 

 

 

 

The default settings are correct for a basic PivotTable based on an Excel data table. 

If it has correctly identified your data table then you do not have to change the 

Table/Range. 

You can choose where the Pivot Table report will appear, either on a new worksheet or a 

location on an existing worksheet. 

Click OK.   
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The Pivot Table Frame appears. 

 

Changing the View 

You can adjust the layout to the classic view on the left side of the screen. 

Click Options on the Pivot Table Tools ribbon.  From the PivotTable 

Options dialog box select the Display tab.  Select the Classic Pivot Table 

Layout option.  Click OK.  

 

 

The Classic Pivot Table Layout will add a frame to the screen on the left: 
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Using the PivotTable Frame 

There are four main parts of the PivotTable Frame: 

Drop Row Fields Here: Items placed here appear as rows 

Drop Column Fields Here: Items placed here appear as columns 

Drop Value Items Here: Items placed here are summarised 

Drop Report Filter Fields Here: Items place here can be shown one at a time 

Drag the Fields that represent your data from the Pivot Table Fields to the required place 

on the Pivot Table.  If you put the field in the wrong place, point at it and drag it to another 

drop area or if you drag it off the Pivot table and release the mouse, the field will “return” to 

the PivotTable field list. 

To help you get going with PivotTables the next few pages detail some simple Pivots that 

we have created: 

In the first example we have put the 

Status field in the Row area and the 

Value in the Valued area.  This provides 

an immediate summary by Status. 

 

 

 

 

 

 

 

 

 

In the second example we have placed the Creating Users in the Row area and the Status 

in the Column area to create a summary by user by Status.  (Note: the value continues to 

be in the Value area.) 
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In the third example we have adding the Creating created a summary of orders raised by 

HAYWP by Users field to the Report Filter area and selecting HAYWP from the field drop 

down. The Status is in the Row area and the Creation Date in the Column area.  The Value 

remains in the Value area.  

 

 

 

 

 

 

 

 

 

 

 

By dragging more than one field into a drop area you can create subtotals within the 

PivotTable: 

In the example both the Creating User and Status fields have been added to the Row so 

that the values per Status are shown per user with a summary per user. 
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If you wish to hide the detail of the subgroup from the report, add a filter on the group field 

for the row/column. 

For example, we have collapsed both HAYWP and MIKEH to hide the Status of their orders 

and only display their subtotals: 

 

Click on the row field and click (Collapse Field) to hide or  (Expand Field) from 

the Analyse ribbon to expand or collapse the content. 

Editing a PivotTable 

Refreshing the Data 

If the data upon which your PivotTable is based is changed, you will need to refresh 

the Pivot Table by clicking Refresh on the Analyse ribbon. 

Filtering Data Temporarily 

Each field that you place in a Drop Area has it’s own Drop down 

arrow (like in a filtered table).  Click on the drop down to deselect 

any items of data from that field that you want to exclude.  

In the example we have un-ticked the (Show All) option at the top of 

the list to deselect all the Status except Lost in Transit.  The result is 

a Pivot showing only the data for orders lost in transit: 

 

If you place data in the Report Filter Drop Area, you can select All or one item at a time. 

In the example we have placed the Creating User field in the Report Filter area and 

selected only BHALL, filtered on date and status:  

 



 

NHS Midlands & Lancashire Commissioning Support Unit 39 

Extract the Page information on to separate sheets 

You can separate out the data onto separate worksheets using the field you place in the 

Report Filter area as the criteria.  

Choose Analyse, Pivot Table group, Options, Show Report Filter 

Pages.  A dialog box will display showing the field(s) in your Page 

drop area.  Select the field (if necessary) and click OK.  

Each Pivot page will now appear on a separate named sheet.  The 

sheets are named according to the field data: 

 

In the example we placed the Status field in the Report Filter area.  Show pages has 

created a separate sheet per Status type. 

 

Field settings 

By default, the values within the PivotTable are calculated using the Sum function.  This 

can be altered.  Click into the Values area.  Click Field Settings in the Active Field group 

on the Analyse ribbon 
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From the Value Field Settings dialog box select a function to Summarise Values By and 

click OK.  

 

For example, in the PivotTable here, the value per creating user is shown.  If the Field 

Settings are changes to Count, the number of orders that make up the value are shown 

instead.   

 

 

 

 

 

In addition, in the Value Field Settings dialog box you can change the way in which the 

data is shown can be altered.  Click Show Values As tab and click on the drop-down box.  

Select an option from the list and click OK. 

In this example the values per Creating User have been altered to show the value as a 

percentage of the Grand Total. 
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Automatic Grouping Data 

In this example we are going to automatically group the dates in the pivot table by year 

 

Right click over one of the cells containing a date and from the pop-up menu displayed 

select the Group command. 

 

The Grouping dialog box will be displayed: 
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Click on Months to de-select it and then click on Years.  The Grouping dialog box should 

now look like this: 

 

 

 

 

 

 

 

 

 

Click on the OK button to close the Grouping dialog box and apply the automatic grouping.  

As you can see, orders have now been grouped by year. 

 

You can rename any of the automatically created groups.  To rename the 2007 group, click 

on the cell containing the group name (in this case A7) and type in the new name for the 

group, for example Final Year and press Enter. 

 

Manually Grouping Data 

In this example Lou and Sue are working together as a team and we want to group their 

sales together.  
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First, we need to click on cell A5 (the cell containing the text Lou).  While de-pressing the 

Ctrl key on the keyboard we the need to click on the cell A8 (containing the text Sue). 

When you release the Ctrl key, both cells should remain selected. 

Right click on one of the selected cells and from the pop-up menu displayed select the 

Group command.  The screen will change to display the grouped results as illustrated: 

 

In this case the group has automatically given the name Group1.  To change the name of 

the group, click on the cell containing the group name (in this case cell A5) and type in the 

new name Sales Team for the group for example. 

 

Sort 

The Sort offers the ability to sort the data.  Click on the arrow in the Row or Column area 

and click Sort.  The 2 examples below show the different sort options for text or numbers. 
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Pivot Table Styles  

PivotTables have their own Design Styles 

feature.  The default format is to have no 

formatting.  Click anywhere on the PivotTable 

and click Pivot Table Tools, Design, 

PivotTable Styles. 

The PivotTable Style dialog box will appear.  

Select as required. 

Some Autoformats will alter the layout of your 

Pivot Table.  

Pivot table styles are divided into Light, 

Medium and Dark types of styles. 

PivotChart 

A PivotTable can quickly and easily be converted into a Chart, with the added benefit that 

the field dropdowns that allow the selection of individual data items to be included/excluded 

on the chart too!   

Click anywhere on the PivotTable and click  

 

In the example below, the Pivot Table which has been filtered to show the Status type 

Delivered  for all the Creating Users and has been converted into a column chart.   

 

Click on the field buttons on the chart to change the filters. 

To change the layout of the chart, go back to the pivot table and move the fields. 

Any changes you make to the chart will update the pivot table and any changes made to 

the pivot table will update the chart. 
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Hiding PivotChart Field Buttons 

If you are going to print a PivotChart it is useful to be able to hide the Field buttons.  Point at 

one of the buttons and right click.  Select Hide All Field Buttons on Chart. 

To switch the PivotChart field buttons back on, click PivotChart Tools, Analyze, 

Field Buttons. This button will toggle the Field Buttons on and off.  

Click the arrow underneath the Field Buttons button to select which buttons to 

hide: 

 

Adding Slicers 

Click  on the PivotTable Tools, Analyse tab.  Tick all the relvant fields you would like 

to use.  Click  to confirm. 

 

 

 

 

 

 

 

The slicer field boxes will be displayed.  You can click and drag the boxes using the title 

bar to a different position on your sheet. 
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To apply a filter using the slicers, click one of the buttons in the field box.  This will apply the 

filter to the pivot table data.   

 

 

 

 

 

 

 

 

 

To clear the filter, click  in the top right corner of each box. 

To select multiple items, click  in the top right corner of each box. 

Press Delete on your keyboard to remove the slicer box. 

 



  

NHS Midlands & Lancashire Commissioning Support Unit 47 

Notes 
 



  

NHS Midlands & Lancashire Commissioning Support Unit 48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Printed and produced by: 

IT Training Team (Cheshire), Midlands and Lancashire CSU 

We welcome your feedback on this User Guide, please email: csu.ittraining@nhs.net 

mailto:csu.ittraining@nhs.net


 

 

Get to know us or 
get in touch 

mlcsu 

Midlands and Lancashire Commissioning Support Unit 

midlandsandlancashirecsu.nhs.uk 

 

 


