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Description

Today’s teachers and administrators use Database Management Systems (DBMS) to a support a variety of purposes, and this is becoming increasingly true as educators adopt data driven decision-making. This course provides the knowledge and experience that educators need to understand, design and implement relational DBMS projects to serve a wide set of goals in educational settings. Course goals and objectives are achieved through group and individual projects that include extensive hands-on experience with Microsoft Access. 

Course content includes ways to use existing databases in educational settings; fundamental and advanced concepts and terminology; basic and advanced design and implementation processes; design, implementation and use for both classroom instruction and administration; design, implementation and use for data decision-making and school-wide improvement; discussions of issues, emerging developments and trends; and detailed information and considerations for making purchasing decisions.

Goal and Objectives

Upon completing the course, students will be fully prepared to design, implement and manage DBMS to serve a wide range of goals in a range of educational settings.

Students will specifically be able to do the following:

( Describe the uses of DBMS within educational settings.

( Know ways that existing DBMS can be utilized in a range of educational settings. 

( Identify existing DBMS and describe appropriate uses for a specific educational context.

( Locate specific information on the Internet through web-based search engines. 
( Use search strategies to find information in web-based databases.

( Create a lesson plan that includes an existing database as an integral aspect.

( Describe the benefits and structure of a relational DBMS.

( Understand basic concepts and terminology related to DBMS.

( Know and use procedures to design and implement a basic DBMS.

( Implement the rules of data normalization to improve DBMS design.

( Build tables and construct relationships among them utilizing normalized data. 

( Retrieve data with simple queries.

( Design and implement a simple DBMS to integrate into a classroom lesson.
( Design, create and use forms for data entry.

( Define and use queries to access specific data.

( Produce reports to present data in meaningful representations.

( Create a lesson plan that includes an existing database in an integral way.

( Design and implement a base DBMS to integrate into a specific classroom instructional situation.

( Use DBMS to support data management for decision-making and school-wide improvement.

( Know advanced DBMS topics and techniques regarding design, data and tables, queries, forms and reports.

( Analyze an educational situation to identify data components and relationship among them.

( Use a student achievement DBMS to guide instructional decisions for classrooms, schools, and districts.

( Discuss a variety of current issues related to using DBMS in educational settings.

( Understand a variety of currently emerging developments and trends related to DBMS.

( Select among DBMS products in terms of tradeoffs between flexibility, performance, easy of use and cost.

Textbooks

Required: The class presentations and assignments are based on this book.

Harkins, S. S. & Gunderloy, M. (2003). Absolute Beginner’s Guide to Microsoft Access 2002. 

Indianapolis, IN: Que Publishing.

Supplements:According to your taste, you might find these entertaining and surprisingly advanced.

Kaufeld, J. (2002). Access 2002 for Dummies.  New York: Hungry Minds. 

Barrows, A. (2002). Access 2002 for Dummies: Quick Reference. New York: Wiley Publishing.

Recommended: According to your professional background and goals, purchase the first, the second, or both.

Caughlin, J. (2002). Access Workshop for Teachers.  Watertown, MA: Tom Snyder Productions.

Bernhardt, V. L.  (2000). Designing and Using Databases for School Improvement.  Larchmont, NY: 

Eye on Education.

Student Evaluation   (See Attached Guidelines for Specific Assignment Evaluation Criteria)
	Activity
	

	Classroom Attendance, Activities & Participation
	10%

	Group Project 1: Classroom DBMS Lab

Group Project 2: Advanced Topics Lab

Group Project 3: Educational Administration DBMS Lab

Group Project 4: Products Features and Comparisons Lab
	10%

10%

10%

10%

	Midterm Project
	20%

	Final Project: Topic 5% + Design 10% + Implementation & Report 15%=
	30%


Assignment Evaluation Criteria

Graduate work must be above average, earn an A or B grade, to be acceptable for receiving credit.  

The characteristics of graduate work are outlined below.

For all assignments, work must meet assignment specifications.  

This constitutes the necessary conditions for acceptable work (regardless of quantity).  

Outstanding - A level   Grades are earned when the work shows:

A synthesis of two or more ideas or concepts presented during the course producing 

the application of a totally new approach to the student's professional setting.

or

And innovative, creative idea or concept, stimulated by one or more of those 

presented during the course, which is applicable to the student's professional setting.

and

An ability to reflect on strength and weaknesses of the application, to describe evidence and

probable cause of each, and to suggest how the application might be modified for improvement.

Above average - B Level   Grades are earned when the work shows:

An understanding of and application, with adaptation, of ideas and concepts 

presented during the course to the student's professional setting.

and
An ability to reflect on the strength and weaknesses of the 

application and to describe evidence of each.

Incomplete Grades  (Highly Discouraged!)

Students who, because of unusual circumstances, do not complete a course, may, at the discretion of the instructor, receive an Incomplete (I).  An "Incomplete Course Contract" must be completed in accordance with the conditions established by the instructor, and submitted no later than the day specified by the university. Those who do not complete their work by the deadline dates will have "I" (Incomplete) permanently recorded on their records.  

Course Schedule & Outline
	FIRST WEEKEND
	

	FRIDAY 5:00 PM
	Introduction to Databases for Educational Settings

	Objectives
	Describe the uses of database management systems within educational settings.

	Reading
	Databases for Educational Settings Page – General Web Sites & URLs

	Topics
	Welcome & Introductions 

Review Syllabus & Class Logistics

Overview of Databases in Educational Settings

Overview of Basic Database Concepts & Terminology

	Assignment
	Pretest

	6:30 PM
	DINNER/BREAK

	7:30 PM
	Using Existing Databases in Educational Settings and Practice

	Objectives
	Know ways that existing databases can be utilized in a range of educational settings. 

Identify existing databases and describe appropriate uses for a specific educational context.

Locate specific information on the Internet through web-based search engines. 
Use search strategies to find information in web-based databases.

Create a lesson plan that includes an existing database in an integral way.

	Reading
	Databases for Educational Settings Page – Sources & Searching Web Sites & URLs

	Topics
	Educational Uses of Exiting Databases

--Student (Databases as Research/Information Literacy Skills)

--Teacher (Access to Professional Knowledge, Lesson Content)

--Administrator (Decision Support)

Classroom Activity: Finding & Mining the Hidden Web 

--Sources for Existing Databases for Educational Settings
--Beginning & Advanced Searching Techniques

Class Activity: Find an existing database to use as an integral component in a lesson for your classroom. 

	Assignment
	Exercise: Create a short lesson plan that includes an existing database as an integral component.

Describe other ways that you do/could use databases in your classroom.

	SATURDAY 8:00 AM
	DMBS Fundamentals

	Objectives
	Describe the benefits and structure of a relational database management system.

Understand basic concepts and terminology related to database management systems.

	Reading
	Harkins, S. S. & Gunderloy, M. (2003). Absolute Beginner’s Guide to Microsoft Access 2002. 

Chapter 1 Welcome to Databases (p. 9)

Chapter 2 Take a Quick Tour of Access (p. 19)

Chapter 3 Exploring the Database Window  (p. 39)

	Topics
	Introduction to Database Management Systems (DBMS)

--Benefits, Structure, Concepts and Terminology 

--Getting Started with Access 2000

Class Activity: Designing Your Class Database

	Assignment
	Exercise: Create a database using built in wizards. 

	12:00 PM
	LUNCH

	1:00 PM
	Basic DBMS Design & Implementation, Part 1 

	Objectives
	Know and use procedures to design and implement a basic DBMS.

Implement the rules of data normalization to improve DBMS design.

Build tables and construct relationships among them utilizing normalized data. 

Retrieve data with simple queries.

	Reading
	Harkins, S. S. & Gunderloy, M. (2003). Absolute Beginner’s Guide to Microsoft Access 2002. 

Chapter 4 Planning a Database (p. 55)

Chapter 5 Building Your First Tables (p. 69)

Chapter 6 Tapping the Power of Relationships (p. 87)

Chapter 7 Retrieving Data with Queries (p. 107)

	Topics
	Needs Assessment 

Simple Tables, Relationships and Queries

--Define Tables, Fields and Keys, Determining Relationships

--Normalization Rules and Practice

--Retrieving Data with Basic Queries

Class Activity: Revising and Expanding Your Class Database

	Assignment
	Exercise: Revise a database without using wizards.

	SUNDAY 8:00 AM 
	DBMS in Classrooms

	Objectives
	Design and implement a simple DBMS to integrate into a classroom lesson.

	Reading
	Caughlin, J. (2002). Access Workshop for Teachers. (Chapter 1-3)

	Topics
	Student centered DBMS to support:

--Teaching basic database construction skills.

--Research skills and literacy.

--Lessons on how to structure, manipulate and analyze information.

--Creative problem solving and higher-order thinking skills activities.

--Other activities across the curriculum.

Teacher centered DBMS to support:

--Lesson planning and research.

--Classroom administration.

--Professional research and development.

	Assignment
	Midterm Project Topic & Outline

	10:00 AM
	Classroom DBMS Design & Implementation

	Objectives
	Create a lesson plan that includes a database as an integral aspect of instruction.

Design and implement a base DBMS to integrate into a specific classroom instructional situation.

	Reading
	Caughlin, J. (2002). Access Workshop for Teachers. (Chapter 3-7)

	Topics
	Group Project 1: Classroom DBMS Lab

	Assignments
	Midterm Project

Group Project 2 Advanced Topics Lab Research & Preparation

	12:00 PM
	LUNCH

	1:00 PM
	Basic DBMS Design & Implementation, Part 2

	Objectives
	Design, create and use forms for data entry.

Define and use queries to access specific data.

Produce reports to present data in meaningful representations.

	Reading
	Harkins, S. S. & Gunderloy, M. (2003). Absolute Beginner’s Guide to Microsoft Access 2002. 

Chapter 8 Creating and Using Data Entry Forms (p.127)

Chapter 9 Printing Information with Reports (p. 149)

	Topics
	Basic Forms, Queries & Reports

Refining Design

Class Activity: Further Refine Class Database for Forms and Reports

	Assignment
	Exercise: Generate specified forms and reports for class database without using wizards.

	SECOND WEEKEND
	

	FRIDAY
	

	5:00 PM
	DBMS in Education, Issues, Emerging Developments & Trends 

	Objectives
	Discuss a variety of current issues related to using DBMS in educational settings.

Understand a variety of currently emerging developments and trends related to DBMS.

	Reading
	Databases for Educational Settings Page – Issues & Trends Web Sites & URLs

Bernhardt, V. L.  (2000). Designing and Using Databases for School Improvement. 

Chapter 5. Translating the information into school-wide improvement

Chapter 6. Using the database at all levels: district, school, classroom 

	Topics
	Class Discussion

	Assignment
	Final Project Proposal

	6:30 PM
	DINNER/BREAK

	7:30 PM
	Advanced DBMS in Educational Contexts

	Objectives
	Know advanced DBMS topics and techniques regarding design, data, tables, queries, forms and reports.

	Reading
	Databases for Educational Settings Page – DBMS in Educational Administration Web Sites & URLs

	Topics
	Class Activity: Discuss background and experiences in the uses of DBMS in school administration.

	Assignment
	Exercise: Describe how DBMS are used in your school setting.

Group Project 2 Advanced Topics Lab Research & Preparation (Continued)



	SATURDAY
	

	8:00 AM
	Advanced Technical Topics in DBMS, Part 1

	Objectives
	Know advanced DBMS topics and techniques regarding design, data, tables, queries, forms and reports.

	Reading
	As assigned by groups.

	Topics
	Design Techniques

Tables & Data Import/Export

Queries & SQL 

Forms

Class Activity: Revising and Expanding Class DBMS 

	Assignment
	Exercise: Propose revisions and elaborations to class DBMS taking advanced topics into consideration.

	12:00 PM
	LUNCH

	1:00 PM
	Educational Administration DBMS Design, Implementation and Management [Lab]

	Objectives
	Use DBMS to support data management for decision-making and school-wide improvement.

	Reading
	Bernhardt, V. L.  (2000). Designing and Using Databases for School Improvement. 

Chapter 1. Introduction: the need for a database for school-wide improvement.

	Topics
	Group Project 3: Educational Administration DBMS Lab

	Assignment
	Exercise: Briefly describe ways that DBMS are used for decision-making and school-wide improvement in your own educational contexts.

	SUNDAY
	

	8:00 AM
	Advanced Technical Topics in DBMS, Part 2

	Objectives
	Know advanced DBMS topics and techniques regarding design, data, tables, queries, forms and reports.

	Reading
	As assigned by groups.

	Topics
	Advanced Reports

Database Administration

Other Potential Advanced Database Topics

Class Activity: Revising and Expanding Class DBMS

	Assignment
	Exercise: Propose considerations for management and administration for class DBMS.

	10:00 AM
	DBMS Products, Features, Comparisons & Considerations 

	Objectives
	Select among DBMS products in terms of tradeoffs between flexibility, performance, easy of use and cost.

	Reading
	Databases for Educational Settings Page Products Web Sites & URLs 

Bernhardt, V. L.  (2000). Designing and Using Databases for School Improvement. 

Chapter 7 Summary and conclusions (Includes the topics: Building a database, 

Database solutions, The end user, and Maintaining and administering the data warehouse)

	Topics
	Group Project 4: Products Features and Comparisons Lab 

	Assignment
	Final Project

	12:00 PM
	LUNCH

	1:00 PM
	Educational Administration DBMS Design, Implementation and Management [Lab, Continued]

	Objectives
	Analyze an educational situation to identify data components and relationship among them.

Use a student achievement DBMS to guide instructional decisions for classrooms, schools, and districts.

	Reading
	Bernhardt, V. L.  (2000). Designing and Using Databases for School Improvement.  

Chapter 2. Defining the scope

Chapter 3. Readying data for the database

Chapter 4. Transforming the data into information

	Topics
	Group Project 3: Educational Administration DBMS Lab (Continued)

	Assignment
	Final Project Preliminary Design

	3:00 PM
	DBMS in Education, Review and Questions

	Objectives
	Know how to design, implement and manage database management systems to serve a wide range of goals in a range of educational settings.

	Reading
	---

	Topics
	Course Review

Final Project Workshop

	Assignment
	Posttest


Attendance, Activities & Participation (10%)

This part of the evaluation will consider your cumulative attendance, your timely arrival, departure, return from breaks and lunch, your attentiveness during class discussions and presentations, and your on task behavior during class work time.
Attendance Policy  
Class attendance is an important part of class and a requirement of the course.  This is a three-credit course that is generally equivalent to 45 contact hours in the classroom. Students are expected to be present in the classroom for all contact hours in order to receive credit.  Students who find it necessary to miss all or part of a class session should notify the instructor prior to class.  For this class, "milestone" circumstances are those generally defined as "rare" important events such as weddings, funerals etc. Recreational events such as vacations and ballgames etc. do not qualify. Emergencies are, by definition, unforeseeable. However, key terms to keep in mind are "serious" and "unavoidable".  

Group Project 1: Classroom DBMS Design & Implementation Lab (10%)
Work in collaborative groups to develop a simple database and a lesson plan that integrates the database.

Part 1 - Database Design

Deliverable: Write a very short report with appropriate diagrams containing the following components:

Database Purpose Statement

Subject Matter Description & Outline

Initial Data List and Table Descriptions 

Initial Relationships Diagram

Describe Results of Applying 3 Rules (Normalization)

The Final Relationships Diagram

Description of 1 Potential Form

Description of 1 Potential Report

Part 2 - Database Implementation

Deliverable: An Access DBMS with 3 tables, 2 queries, 2 data views and 1 entry form and 1 sample report.

Design a DBMS using MS Access based on your design developed in Phase 1. Setup two or more tables with appropriate relationships, at least two queries and two data views to demonstrate the operation of your DBMS. Remember your DBMS solutions must reflect what you outlined in the design phase. Generate an entry form with your sample data and printout one or more sample reports.

Part 3 – Lesson Plan
Deliverable: Integrate your DBMS into a traditional lesson plan that includes the following: 

Classroom Context

Audience
Rationale 
Goal and Objectives 
Content/Topic Outline 

Activities
Evaluation 
 

Group Project 2: Advanced Topics Research & Presentation Lab

Your group is to choose one of the topics from the list below. Then you are to decide how to distribute the task 

of doing the research and preparation necessary to deliver a presentation on the topic to the rest of the class.

Advanced Design

System Development and Database Life Cycles

Conceptual Design, Logical Design, Physical Design

File Structures, Data Structures & Data Dictionaries
Advanced Tables & Data

Customizing Tables

Importing and Exporting Data

[See Chapter 11 Customizing Your Tables (p.185)]

[See Chapter 16 Sharing Data (p. 287)]

Advanced Queries

Structural Query Language (SQL)

Complex Query and SQL Functions

Access Sorting and Filtering

Procedural SQL
[See Chapter 12 Getting Down to Business with Queries (p. 205)]

Advanced Forms

Customizing Forms 

Creating Sub Forms

Making Switchboards
[See Chapter 13 Customizing Forms (p. 227)]

[See Chapter 15 Automating Your Database (p. 269)]

Advanced Reports

Moving Reports to the Web

Making Fancy Reports
[See Chapter 10 Take Your Data to the Web with Pages (p. 167)]

[See Chapter 14 Dressing Up Your Reports (p. 253)]

Database Administration

Operating System Platform(s) & Middleware Support

Levels and Versions, Why so many and so much?

Scalability and Extensibility

Administrative Functionality & Capabilities

Transactional and Concurrency Management 

Congruency Control and Locking
Security and Database Recovery

Group Project 3: Educational Administration DBMS Design & Implementation Lab
Work in collaborative groups to design and implement a prototype database for school-wide improvement.

Each group will receive a case study of a school that will include a description and data sets. 

The group will then use this information to design a prototype DBMS. 

You will be asked to share your findings, experience and conclusion on your group’s project.

Part 1 – Design

Deliverable: A document with appropriate diagrams highlighting the following components:

Definition of the scope and boundaries

Description of the focus

Define data elements

Identify existing data

Determine how the data will be analyzed

Outline initial data list and table descriptions 

Draw initial relationships Diagram

Apply 3 Rules (Normalization)

Revise relationships diagram

Describe potential forms

Describe potential reports

Part 2 –Management Report

Deliverable: Write a short report describing the following: 

Explain how the database will contribute to improvement in the classroom, school and district.

Describe the database life cycle. 

Describe relevant use and administration considerations.

Group Project 4: Products Features and Comparisons Lab

DBMS software is useful in the classroom and close to the heart of how many educational organizations today run. Unfortunately, many products are expensive and complex, so investing in them is a major proposition for most teachers and schools. Even free software can require the resources to hire staff with expertise. Knowledge of the strengths and weaknesses of DBMS products is critical for choosing the most effective solution for a situation.

Choose one of the products from the list provided in class (or propose your own). Then prepare a complete description of a database product, focusing on the following issues/items:

Operating System Platform(s)

Versions and Their Differences

Scalability and Extensibility

Hardware and Systems Software Requirements

Security

Administrative Capabilities

Middleware Support

Cost

Potential DBMS software applications will include Filemaker, FoxPro, IBM’s DB2, Microsoft’s SQL server, mySQL, Progressql, Sybase, and Oracle. (Since Microsoft Access will be used in class, it is not to be on the list, 

but will be used as a basis for comparison during the class activity when features are to be compared.)

Deliverable: Your description should be 1-2 pages. How you decide to present the data is up to you—it can be prose, tabular, or a combination of the two.  It is unlikely you will find a book on the subject. Your resources may include websites (company and independent), software manuals, catalogs and articles from technology magazines.  A short list of references should be included to show the source(s) where you found your information.

Midterm Project: Classroom DBMS Design & Implementation (20%)
Design and implement a basic DBMS for use by you or your students in your classroom. Pick a project that you care about and believe that you will use. Include three or more tables with appropriate relationships, at least two queries and two data views to demonstrate the operation of your DBMS. Generate an entry form with your sample data and printout one or more sample reports. 

Part 1 - Database Design

Deliverable: Write a document with appropriate diagrams containing the following components:

Classroom Context Description

Database Purpose Statement

(Define the scope and boundaries of your project.)

Subject Matter Description & Outline

Initial Data List and Table Descriptions 

Initial Relationships Diagram

Describe Results of Applying 3 Rules (Normalization)

The Final Relationships Diagram

Description of 1 Potential Form

Description of 1 Potential Report

Explain what problems you have encountered (if any).

Describe solutions you used to address problems.

Part 2 - Database Implementation

Deliverable: Access DBMS with 3 tables, 2 queries, 2 data views and 2 forms and 2 sample reports.

Note: Your DBMS implementation must reflect what you outlined in the design phase. 
Be prepared to demonstrate your DMBS  during class if time permits.  
Final Project: DBMS Design and Implementation for a Real Educational Context (30%)

Please bring any information and data that you would like to include to class the second weekend.

Your final project will be to design and implement a DBMS project for a real educational context.

In many ways, all other assignments in this class are designed to prepare you for this assignment.  

You may choose to develop this as a project for your class, school or the world at large.  You are encouraged to develop something of particular interest to you that will be useful beyond the course.  

Here are a few broad suggestions to get you started:

Design or implement a DBMS to serve as a resource for a specific instructional situation.

Design and implement a DBMS for your own classroom administration.

Design and implement a DBMS for your school.

Design or implement a DBMS to serve as a resource for an educational community.

Analyze, modify and redesign an existing system for your educational setting.

Topic (5%) Write a description of the context in which you would use your proposed DBMS and discuss relevant pedagogical and management issues. Briefly describe your proposed DBMS in terms of specific audience, goals, data and information needed, tables and relationships, as well as key forms and reports. 

Design (10%) Prepare a design document for your proposed final project. This should reflect what tables you want and their relationships – remember that normalization is critical here.  It is fine if this is a preliminary plan and working document that won't necessarily be identical to what you turn it in when you are finished.  Provide a detailed description of your proposed DBMS in terms of audience, goals, data and information needed, tables and relationships, as well as key forms and reports. You are not required to use every fancy feature in the book. You may design your project with shaker simplicity if it suits your purposes.  Clean, sharp, and clear is a good starting point!  However, you should be sure to include a minimum of 5 or more related tables as well as plans for forms and reports that clearly demonstrate your basic proficiency and appropriately integrated two or more advanced features.

Deliverable: A document with appropriate diagrams highlighting the following components:

Educational Context Description

Database Purpose Statement

Subject Matter Description & Outline

(Define the scope and boundaries of your project.)

Initial Data List and Table Descriptions 

Initial Relationships Diagram

Describe Results of Applying 3 Rules (Normalization)

The Relationships Diagram

Description of 2 Advanced Feature

Description of 2 Potential Forms

Description of 2 Potential Reports

This assignment is intended to organize your ideas and provide an adequate opportunity for you to receive feedback.  If you would like feedback as you design, send me a message with your questions.

Implementation and Report (15%) Implement a DBMS using MS Access based on your approved design document. Setup five or more tables with appropriate relationships, at least two queries and two data views to demonstrate the operation of your DBMS. Remember your DBMS solutions must reflect what you outlined in the design phase. Generate two entry forms with your sample data and printout two or more sample reports. Also include at least two advanced features as appropriate. Submit a short written summary of relevant implementation and management considerations. Shore your findings, experience and conclusion on your DBMS project. Explain what problems you have encountered (if any), and what solutions you have used to address those problems.

Deliverables: When you are finished, you should turn in the following items:

1. Design (Based on proposal, but revised as needed.)

2. DBMS (5 or more tables, 2 queries, 2 data views, 2 forms, 2 sample reports and 2 advanced features.)
3. Summary Report (Roughly 2-3 pages.)
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