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Instructor’s Notes

Data file notes:
The Brief Data File databases build from Tutorial 1 through Tutorial 4, the Intro Data Files databases build from Tutorial 5 through Tutorial 8.  To deter students from using the starting Tutorial 5 Data Files databases as their ending Tutorial 4 databases, there have been changes made to the ending Tutorial 4 databases to make the starting Tutorial 5 databases.  Please see the document titled “Databases Differences from Tutorial 4 to 5.doc” in the Additional Faculty Files folder of your Instructor Resources CD for a description of these differences.

The Comprehensive Data Files databases build from Tutorial 9 through Tutorial 12. To deter students from using the starting Tutorial 9 Data Disk databases as their ending T8 databases, changes have been made to the ending Tutorial 8 databases to make the starting Tutorial 9 databases. Please see the document titled “Databases Differences from Tutorial 8 to 9.doc” in the Additional Faculty Files folder of your Instructor Resources CD for a description of these differences.

Introduction to Queries
Consider reviewing some of the concepts related to queries that were presented in Tutorial 2.  Make sure students understand that the datasheet from the query is a temporary view of the data.  All of the data still exists in the participating tables even though they might not be displayed in the query datasheet.  

Classroom Activity

Divide students into groups of two or three.  Have students consider a table of student's records.  Each group should brainstorm about different queries (questions) they might want to ask about the student data.  Have students make a list of possible queries including the fields that would be needed and the criteria that would specify which records would be displayed.  Additionally, have the groups think about who might need the results of their list of queries.  If students have trouble getting starting, give them one of the following examples:

· A list of students who are from a particular state

· A list of students with a GPA of 3.0

· A list of students with a  GPA under 2.0

· A list of students who are MATH majors
Query Window

The Query window in design view allows students to specify the desired results for a query. In the query design view, they can specify which fields they want to be included in the query results. They can also control what records are displayed in the query by specifying select query criteria. Each column in the design grid represents a field that will be used in the query. They can run the query at anytime to view the results according to the current specifications. Fields can be added to the design grid by either double-clicking the field in the field list or by dragging the field to the design grid. It is important to remember that the result of a query is a temporary view of the data. The contents displayed in a query are a result of the fields selected and the criteria specified in the query design grid.

When using the query design window, you use “query by example (QBE)”. Help students to understand that they are creating an “example” of what Access should display as a result of their query.  They will use the design grid to specify the fields they want to see and to specify which records they want to see. 

Be sure students understand that the top portion in the design window contains the tables involved in the query and that the lower portion is the design grid.  In the design grid, they will create their “example” for the query results.

Use Figure 3-2 as a basis for your explanations about the Design view window.  Go over each part of the window with the students.  It is useful to have the students hover their mouse over each tool in the toolbar to help them become familiar with each button’s function.  Explain that they will later learn how to create a query that is based on more than one table.  However, for now, they are working with one table.  The field list in the design window is for the one table involved in this query.  

Explain to students that deciding what to put into the query takes practice and experience.  Be sure to use the scenario presented at the beginning of the tutorial to explain why the various design decisions were made.  Perhaps you could have them look at the scenario and, as a group, think of a whole new query.  Ask them what other things you might want to know about this data and then let them design the query that will provide the "answer".

Creating and Running a Query
To create a query, students need to select from the fields list either by dragging or double-clicking fields that they want to be included in the query. A query result differs from a table's datasheet view in that only selected fields are displayed. If they move a field to the design grid and then want to remove it, they can click on the field’s column and then press the delete key. The results of the query will be displayed in order by the primary key of the table unless a different sort order is specified. The query can be saved and given a name by pressing the save button on the toolbar.  Encourage students to think ahead which fields they want to display in their query.  Often students will get engrossed in the instructions in the book and miss the concepts of design.  Also emphasize that fields are displayed in the order they appear in the design grid.

Make sure students understand that when they run a query, they are looking at a temporary view of the data.  It appears that a new table has been created according to the query specification but, in fact, this is not the case.  The query allows you to look at the table data in the way that you desire.  Explain that they will learn in later tutorials how to create much more sophisticated queries.

Go over the results of the query shown in figure 3-4.  Make sure students understand how their query design was used to create the datasheet.  Once again, emphasize that this is just a temporary view of the data.  Explain also that as they continue to work with databases, they will find that they will create many queries for each database.  It is the query that makes their databases versatile.
Students should name their queries with a name that indicates the content of the query.  Encourage students to use names that will help them remember what the query is used for.

Updating Data Using a Query

You can use the query datasheet to update data in a table. It is important to realize that the query datasheet is a temporary view of the data. However, when you update data by means of the query datasheet, the updates are placed directly into the underlying table. You can only update fields that are represented in the query. To observe the actual changes made to the table, you will want to close the query and open the table in datasheet view.

Caution students about updating table data in a query.  If only a portion of the fields are represented in the query, there may be fields that are not getting updated.  Throughout the tutorials, students are told exactly what to include in their queries and what updates to make.  However, when they are working on their own they will be making those decisions themselves.  Therefore it is important that they carefully choose fields to be included in a query and that they are very careful about updating through a query.  This will be explained more thoroughly in later tutorials but you might want to get them to thinking along these lines now.

Classroom Activity

Before you begin your discussion about relationships, consider using some “real world examples”.  You can use the class situation, for example.  Say that a class has one teacher and many students.  Each student in the class has one teacher but the teacher has many students.  So you can say that the relationship between teacher and student is a One-To-Many relationship.  You can use many examples to reinforce the concepts of relationships.  If you use the Mother and child relationship you can say this is a One-To-Many relationship because each child has only one mother but the mother may have many children.  If, on the other hand you use the Parent (both mother and father) and child relationship, this would be a Many-to-many relationship because each child has “many” (more than one) parent and each parent can have many children.  One final example would be the husband wife relationship.  This is a One-to-One relationship because each husband has one wife and each wife has one husband.

Defining Table Relationships
A database is almost always made up of a collection of tables. Access is a Relational Database management system, which allows you to form relationships between the tables. When you form a relationship between tables, it is said that you are “joining” the tables. Tables are “joined” on common fields between the tables. When the tables are “joined”, you can draw data from both tables as if the tables were one combined table. Tables can be joined in three ways: One-To-One, One-To-Many, and Many-To-Many. You will also need to address the issue of Referential Integrity.

Use Figure 3-5 to show how two tables can have a relationship.  The example in the book shows a relationship formed on the common field, EmployeeID. This is a one-to-many relationship, which is to say that each employer has many available positions but each position has only one employer record associated with it.

Be sure to spend ample time on these concepts as they are fundamental to the development of a good database.  You might also emphasize that database design is not something that you learn overnight.  Rather, it is something that comes with practice.  The concepts presented in this tutorial are intended to get them started thinking along these lines.  Over time, they will learn how to design the tables and establish relationships.  If students are truly interested in database design, they might consider taking a full course on database design and development.

Referential Integrity
When dealing with related tables, you need to decide if you want to enforce referential integrity.  This topic is sometimes confusing to students but is fundamental to their understanding relational databases

Referential integrity allows you to maintain the integrity between related tables. The rules associated with referential integrity specify that when you add a record to a related table, there must be a matching record in the primary table. If you choose to enforce referential integrity, you can ensure that you will not have “orphaned records” (records that have no matching record in the primary table).  Students might not readily understand that when referential integrity has been established, they will not be able to add a record to a related table if there is not already a matching record in the primary table.  Show them the error message that will occur when they try to perform this procedure.

In companion to referential integrity, you can also tell Access to implement cascaded updates and cascaded deletes.  Cascade updates are almost always the right thing to enforce.  However, cascaded deletes could cause problems in that you might lose data that you want to keep.  The main thing to stress here is to carefully consider what you want to do before you make these decisions.

Classroom Activity

Divide students into small groups and have them consider the following:

Consider the first rule of Referential Integrity:  “When you add a record to a related table, a matching record must already exist in the primary table…”  Now consider Figure 3-5 and the tables represented there.  Consider what the effect would be if referential integrity was NOT enforced between these tables.  For example, say that you could create a record in the Position Table with an Employer ID without a matching Employer ID in the Employer table.  How would this effect queries that have Employer ID as part of the criterion.  How would you update information about the position’s Employer?  Do you think enforcing Reference Integrity in this case is necessary?
After the groups have reached their conclusions, have them share with the rest of the class.
Creating a Multi-table Query

Point out that after you create relationships among the tables in a database, you will likely want queries that are based on two or more related tables.  In this section they expand their experience with tables to include more than one table.  After step 2 on page AC 94, call attention to the field lists after the new table is added to the design view.  Point out that the two tables have a relationship and thus when they are placed in the design view; all the fields from BOTH tables are like one record.  The data is pulled together by the common field forming the relationship.
Sorting Data in a Query

You can control the order of data displayed in a query by altering its sort key. Students will choose a field on which they want the data to be sorted and then specify whether they want the data sorted in ascending or descending order. Sometimes they may want to specify multiple fields as the sort key if they want to arrange data in sorted order within groups of data. They will find that they can easily sort the query in the query design grid.

Go over Figure 3-12 as it shows how each data type is sorted.  While this might seem obvious, students do need to be aware of the sort results for each data type.  

The easiest way to sort on a single field is to use one of the sort buttons on the standard toolbar. However, if they want to sort on multiple fields, they will need to specify which fields they want to use for the sort on the query design grid.

Figure 3-17 shows the query design grid with two fields specified as sort fields. In this example the data will be sorted by Position Title field and then by Openings.  The results of this query show that the data is sorted first by Position and then by Openings.  Be sure students review what they did to create these results.  

Quick Quiz

1. A set of rules that Access uses to maintain consistency between related tables when you update data in a database is called _____.  (Answer: c)
a. One-to-many Relationship

b. Query Design

c. Referential Integrity

d. Non-unique Field Rules

2. When you are ready to view the results of your query design, you should click the _____ button on the Query Design toolbar.  (Answer: Run)
3. True/False: The Sort Ascending and Sort Descending button on the toolbar allow you to sort records on multiple fields.  (Answer:  False)
Filtering Data
Sometimes database users will want to isolate a certain portion of data in their query results. This is done by setting a filter, or a set of restrictions, to specify what records they want to view in the results. There are two methods used to make these selections, “Filter By Selection” or “Filter By Form”. If you no longer want to view the data with the filter applied you can simply remove the filter.  

To use the “Filter By Selection” option, you place your cursor to select the value in the datasheet on which you want to filter. Next press the “Filter By Selection” button on the toolbar. The textbook example shows a datasheet that has been filtered based on the “05” portion of the StartDate field. The result of this filter is that only records with “05” in the StartDate field are displayed.  Use Figure 3-18 to help you explain these concepts.
Have the student try filtering data by various fields and values.  Show them examples of setting and removing filters on several fields.  Explain that this is just a temporary filter that can be removed at any time.  The filter does not alter the data in the table at all.

Defining Record Selection Criteria for Queries
Remind students that they have already learned how to select what fields they want to see in a query datasheet.  In this section, they establish which records they want to see. Be sure to thoroughly cover the concepts of a condition and how comparison operators are used to establish the condition.  Use Figure 3-19 to go over the various operators.  Be sure students understand that where there are two symbols in an operator (such as the less then or equal to operator) there is not space between the two symbols.  If they put a space between the symbols, an error will be created. 

Specifying an Exact Match Condition in a Query

Specifying an “exact match condition” will allow the student to specify that only records that match the criteria will be displayed. To specify an exact match, they will use the Criteria row in the query design grid. When the query is run after specifying an exact match, only those records that match the criteria exactly will be displayed.

Changing a Datasheet's Appearance

You can make several alterations to the way a query datasheet is displayed. You can change the font type, the font size, and the size of the columns. To alter the font of the datasheet you simply click “Format” on the menu bar and then select “Font” from the dropdown menu. Here you can select the font you want and the size of the font. Consider having students try several different fonts and point sizes to observe the effect of making these changes.

You can alter the width of the columns to accommodate the size of the data simply by double-clicking the right side of the column header.

Using a Comparison Operator to Match a Range of Values

Sometimes, instead of an exact match, you want to display a range of value in the query results. You can use a comparison operator such as the greater-than sign (>) to specify that you want to see only records that have a value greater then the value specified.  When creating a condition you can use any of the comparison operators shown in the book. As students look at the figure in the book, be sure to call attention to the examples on the right-hand side.  Consider having students think of additional examples of the use of the comparison operators.
Defining Multiple Selection Criteria for Queries
Using the And and Or Logical Operators

When you need to use multiple conditions for a query, you will need to use the logical operators to combine conditions. The “And” logical operator specifies that both conditions must be met. The “Or” logical operator specifies that one or the other of the conditions must be met. When you enter two conditions on the same row of the query design grid, an “And” condition is created. However, if you enter two conditions that are on separate rows, an “Or” condition is created.  You might want to create an And condition and then use the same criteria as an Or condition.  Run the query for each example to illustrate the differences in the results.

Be sure to spend some time going over the flowcharts in Figure 3-26.  This will help the students understand how the condition works.   Use the arrows to follow the chart under the current conditions.

 MACROBUTTON ATI_Comment<--Comment-->

Using Multiple Undo and Redo

In this latest versions of Access (starting with Access 2002), you can Undo and Redo multiple actions. While working in design view for tables, queries, form, and reports, you can use the undo recent actions. When working in a query, for example, you can use the multiple undo feature to remove criteria. The “Undo” button on the design toolbar has an associated list box. You can open the list box and then select the action you want to undo. If you undo an action and then change your mind, you can also “redo” actions by the same method.

The list associated with the Undo button will change according to the most recent actions that have been taken in the query. If you click on any action other than the first one in the list, Access will undo all the actions above and including the one selected from the list.  MACROBUTTON ATI_Comment<--Comment-->

Quick Quiz

1. To create an OR condition in the query design window, you enter two on conditions on _____. (Answer: a)
a. separate rows

b. the same row

c. separate design windows

d. separate datasheet columns

2. A(n) _____ asks Access to compare the value in a database field to the condition value and to select all the record for which the relationship is true.  (Answer:  comparison operator)
3. True/False:  When you create a query you can only specify one selection criteria per query.  (Answer: False)
Performing Calculations

Sometimes, students will want a query to actually perform a calculation for them. They will need to enter an “expression” into the query design grid. They have to be careful when creating an expression that they are following the rules of precedence. If students want to perform a calculation in a query, they will need to add a “calculated field” to the query design. There are three options for entering expressions: entering the expression directly into the field text box, entering the expression in the Zoom box, and entering the expression in the Expression builder. Students will probably find the Expression Builder to be the easiest way to enter an expression.

Use the Expression Builder to build several expressions.  If students become familiar with the use of the Expression Builder, they will have a smoother experience in learning to develop calculated fields.  Use Figure 3-33 to guide a discussion of the parts of the Expression Builder dialog box.
Use Figure 3-37 to introduce of the most commonly used aggregate functions.  Be sure to include in your discussion, the “Data Types Supported” so that students understand that they can only use these functions on supported data types.  

There will be many situations where it is desirable to have a calculation by group.  Be sure students understand the results that are displayed in Figure 3-40.  Make sure that they understand that there is a minimum, maximum, and average wage for each of the position titles.  This kind of function makes a very nice summary report.  
Discussion Questions

1. Imagine you are maintaining a database that holds data about faculty advisors and their advisees.  List the fields that would be appropriate for each set (table) of data.  Now, think of several queries that might be helpful for the department chairperson.  What fields should be included in these queries? What order of fields would you use?  Who, besides you, should have input as to the query design?

2. In the book, you have developed tables that have One-to-Many relationships between them.  Can you think of an example where the data has a One-to-One relationship?  A Many-to-many relationship?  Why would two tables have a One-to-One relationship?  Try to think of examples of when data would be broken into two tables even though there is one record in one table for exactly one record in the other table.  Why not just leave all the data in just one table?
3. In the last section of the book, the records were grouped by Position Title and aggregate functions were used to create totals for the groupings.  Who would use this kind of report?  What other ways might this table be grouped?  Why would this be used to an organization?  Who would use the report?

4. Turn to Figure 3-5 (page AC 88).  In this relationship, there are two tables; Employer and Position.  What additional table do you think there might be for this database?  What fields would be included in the new table(s).  Are there other fields that could be added to either of the existing tables?  If you decide there should be an Employee table (people who will work in the Positions), what do you think the primary key should be?  If you are going to store the Employee’s Social Security Number, would that be a good primary key?  Why or why not?  If not, then what would you use as the primary key.

Find Additional Cases from New Perspectives on Microsoft Access 2002 Comprehensive on www.course.com to use with New Perspectives on Microsoft Access 2003.
Key Terms
	Term
	Definition

	Calculated field
	A field that displays the results of an expression

	Cascade deletes
	Access deletes the record in the primary table and also deletes all record in related tables that have matching foreign key values

	Cascade updates
	When Access permits the change in value to the primary key and changes the appropriate foreign key value in the relate table, thereby eliminating the possibility of inconsistent data

	Comparison operator
	Where a value is compared in a database field to the condition value and to select all the records for which the relationship is true

	Condition
	A criterion, or rule, that determines which records are selected

	Design Grid
	A window that allows you to specify the fields and record selection criteria for the information you want o see

	Exact Match
	The value in the specified field must match the condition exactly in order for the record to be included in the query results

	Expression
	A combination of database field, constant, and operators that request a particular results

	Expression Builder
	An Access tool  that makes it easy for you to create an expression

	Field list
	A list of the fields in a table that is being queried

	Filter
	A set of restrictions you place on the records in an open datasheet or form to temporarily isolate a subset of the records

	Filter By Form
	A technique for filtering records which changes your datasheet to display empty fields

	Filter By Selection
	A filter that lets you select all or part of a field value in a datasheet or form, and then display only those records that contain the selected value in the field

	Group By Operator
	An operator that divides the selected record into groups based on the values in the specified field

	Logical Operator
	Operators used to combine multiple conditions

	Nonunique field
	When the value of the sort field can have the same value for the sort field

	One-to-many relationship
	When one record in the first table matches zero, on, or many records in the second table

	Orphaned record
	A record in the related table that does not have a matching record in the Primary table

	Primary sort field
	The first sort field specified

	Primary table
	The “one” table in a one-to-many relationship

	Query by Example (QBE)
	A query where you give Access an example of the information you are requesting

	Recordset
	The results of a query: a set of records that answers the query question

	Referential Integrity
	A set of rules that Access enforces to maintain consistency between related tables when you update data in a database

	Related table
	The “many” table in a one-many relationship

	Relationships window
	A window that illustrates the relationships among a database’s table

	Running
	The act of answering a query

	Secondary sort field
	A second field that determines the order of records that are already sorted

	Select Queries
	A query where you specify the fields and records you want to see

	Sort field
	The field used to determine the order of record in the datasheet

	Sorting
	The process of rearranging records in a  specified order or sequence

	Unique field
	When the value of the sort field for each record is different

	Zoom box
	A large text box for entering text, expressions, or other values
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