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Summary

This document contains detailed information about the four courses we developed and
implemented. For each course, we included catalog description, learning objectives, developed
learning modules, analysis of effectiveness of the developed material, and summary of the survey
results.

1. IT 4153 Advanced Database — Supporting Material.

Instructor: Svetlana Peltsverger

Email: speltsve@kennesaw.edu

Catalog Description

Prerequisite: CSE 3153 This course will study how databases are used with programming
applications. Topics include advanced PL/SQL (or similar database programming language),
database transaction, database security, database maintenance, and distributed and web
databases.

Course Outcomes

Students who complete this course successfully will be able to

Understand and describe current and emerging database models and technologies;
Develop functions and procedures for data manipulation and database access auditing;
Describe database monitoring and performance tuning;

Describe database security and administration issues, including backup and recovery;
Explain the concepts of data warehousing and data mining

arONOE

Textbook

There is no textbook assigned. All readings are assigned in weekly modules. | require that you
read the relevant papers and tutorials each week as a way to prepare you for assigned lab/quiz.
Knowledge of the readings will reduce the time it takes you to finish lab assignments.

Course Modules
| Topic | Assigned Reading
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Module 1
SQL
Review

1. SQL
http://docs.oracle.com/database/121/CNCPT/sgllangu.htm#CNCPT015
Overview of the Structured Query Language (SQL) and how Oracle
Database processes SQL statements.
This chapter includes the following topics:
e Introduction to SQL
e Overview of SQL Statements
e Overview of the Optimizer
e Overview of SQL Processing
2. http://www.tomjewett.com/dbdesign/dbdesign.php?page=tables.php
Information of basic structures of rows and tables , such as representation of
data in rows. It also gives definition of tables , constraint and different keys
such as Primary, super key.

3. Associations
http://www.tomjewett.com/dbdesign/dbdesign.php?page=association.php

Information about the various UML associations, relational schema, foreign

keys, the concept of parent and child table and referential integrity.

4. Keys http://www.tomjewett.com/dbdesign/dbdesign.php?page=Kkeys.php

Information about keys such as Candidate keys, size of Primary keys.

5. http://technet.microsoft.com/en-us/library/cc505842.aspx

How to design a normalized database , First Normal Form, Second Normal

Form, third normal form and then practice of normalizing the database with

examples.

6. http://technet.microsoft.com/en-us/library/cc505841.aspx

Module 2
Introductio
nto SQL
Procedures
&
Functions

1. PL/SQL Language Fundamentals

http://docs.oracle.com/database/121/L NPLS/fundamentals.htm#L NPL S99

920PL/
Explains these following aspects of the PL/SQL language:

e Character Sets
Lexical Units
Declarations
References to Identifiers
Scope and Visibility of Identifiers
Assigning Values to Variables
Expressions
Error-Reporting Functions
SQL Functions in PL/SQL Expressions
Pragmas
« Conditional Compilation

2. SQL Subprograms

http://docs.oracle.com/database/121/L NPLS/subprograms.htm#L NPLS008
Reasons to Use Subprograms, Nested, Package, and Standalone
Subprograms, Subprogram Invocations, Subprogram Parts, Forward
Declaration, Subprogram Parameters, Subprogram Invocation Resolution,
Overloaded Subprograms, Recursive Subprograms, Subprogram Side Effects,
PL/SQL Function Result Cache, PL/SQL Functions that SQL Statements Can
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Invoke, Invoker's Rights and Definer's Rights (AUTHID Property), External
Subprograms.

Module 3 1. Using PL/SQL Control Structures
Advanced http://docs.oracle.com/cd/B28359 01/appdev.111/b28370/controlstructure
SQL s.htm#BABDAEGB
Procedures | How to use testing conditions such as: IF-THEN statement, IF-THEN-ELSE
& statement, IF-THEN-ELSIF statement, Simple case statement, Searched case
Functions statement, Guidelines for IF and CASE statements with examples.
Module 4 1. Oracle Triggers
Overview http://docs.oracle.com/database/121/CNCPT/srvrside.ntm#CNCPT218
of Database | Creation of triggers with syntax and explanations of basic components in
Administrat | PL/SQL triggers, examples of creating triggers, Invoking Row-level triggers.
ion 2. Enforcing business rules with triggers https://technet.microsoft.com/en-
us/library/aa214450(v=sql.80).aspx
This is about enforcing business rules with triggers, comparison of triggers
with constraints in enforcing business rules.
Module 5 Modules 1 - 4
Database
Environme
nt
Module 6 1. Guidelines for the Database Specifications
Database http://gametlibrary.worldbank.org/FILES/966_Database Specification
and Checklist.doc
Application | Database Specification checklist, this checklist is provided as part of the
Design evaluation process for the Database Specifications. The checklist assists

designated reviewers in determining whether specifications meet criteria
established in HUD’s System Development Methodology (SDM). The
objective of the evaluation is to determine whether the document complies
with HUD development methodology requirements.
2. ACID Properties
http://docs.oracle.com/cd/E35855 01/tuxedo/docs12c/ads/adtrn.html

Explanations about transactions covers: definition of transaction, Benefits of
using transaction, example of global transaction, what is Oracle tuxedo
Transaction manager, how system tracks distributes transaction processing,
how system uses a two-phase commit to commit transaction.
3. Naming Convention http://ss64.com/ora/syntax-naming.html
Oracle naming conventions about tables names, field names, primary key
fields, view names, index names, naming constraints, naming about other
fields, SQL keywords, PI/SQL naming, instances, naming data files,
tablespaces, REDO logs and at last summary of Naming conventions.
4. Data Dictionary

http://docs.oracle.com/database/121/CNCPT/datadict.htm#CNCPT1210
This explains storage of the data dictionary, how oracle databases use the
Data Dictionary, public synonyms for data dictionary views, data dictionary
cache.
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Module 7 1. Creating Indexes in Oracle
Data http://docs.oracle.com/database/121/ADMIN/indexes.htm#ADMINO016
Availability | Oracle documentation of managing indexes. Chapter covers: Indexes,
and Change | guidelines for managing indexes, creating indexes, altering indexes,
Manageme | monitoring space use of indexes, dropping indexes, indexes data dictionary
nt views.
2. Oracle Data structure denormalization http://www.dba-
oracle.com/art_9i_denormal.htm
Detailed description of Oracle Data Structure denormalization. Also explains
when to add redundancy and violate third normal form, planned data
denormalization, Snapshots, Varrays, Oracle Materialized view with examples
and at last the conclusion.
3. Isolation http://en.wikipedia.org/wiki/lsolation_%28database systems%29
Wikipedia article of Isolation of Database systems covers: concurrency
control, different Isolation levels, and default isolation level.
Module 8 1. Oracle Database High Availability
Performanc http://www.oracle.com/technetwork/database/availability/maximum-
e availability-wp-12¢-1896116.pdf (pp 3-23)
Manageme | Oracle documentation of Maximize Availability with Oracle Database 12c. It
nt contains Oracle database high availability, addressing unplanned downtime,
addressing planned downtime and managing Oracle Database High
availability Solutions.
2. Database Performance Analyzer http://www.solarwinds.com/database-
performance-analyzer-oracle.aspx (watch now link)
Talk about Database Performance Analyzer.
Module 9 1. Managing Security for Oracle Database Users
Database https://docs.oracle.com/database/121/DBSEG/users.htm#DBSEG99778
Security Oracle documentation of Creating a New User Account and Granting the

User the Minimum Database Privileges, contains: example of create user

statement and grant statement.

2. Guidelines for choosing account names
http://www.indiana.edu/~dss/Services/Naming/nvgbns.html

Oracle documentation of creating a new user account and granting the user

the minimum database privileges, with examples of creating users and also

contains guidelines or restrictions on creating user name for a account.

3. Oracle security check lists
http://web.nvd.nist.gov/view/ncp/repository?keyword=oracle&startindex=
0

National vulnerability database which contains security checklist that

provides detailed low level guidance on setting the security configuration of

operating systems and application, it has security checklist for Oracle 10g.

11g and 12c also.

4. Multitenant Architecture
https://docs.oracle.com/database/121/CNCPT/cdbovrvw.htm#CNCPT892
34

Oracle documentation of Introduction to the Multitenant Architecture, it

contains: about the multitenant architecture, benefits of multitenant
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architecture, path to database consolidation and multitenant environment
documentation roadmap.

Module 10
Database
Backup and
Recovery

1. Oracle Backup and Recovery
http://docs.oracle.com/database/121/BRADV/toc.htm (48 pages)
Oracle documentation of Database Backup and Recovery User's Guide, it
contains links for: Overview of Backup and Recovery, Starting and
Configuring RMAN and Flashback Database, Backing Up and Archiving
Data, Managing RMAN Backups, Diagnosing and Responding to Failures,
Tuning and Troubleshooting, Transferring Data with RMAN and Performing
User-Managed Backup and Recovery.

Module 11
Data
Warehouse

1. Oracle Database/ Data Warehousing Guide/ 12¢
https://docs.oracle.com/database/121/DWHSG/toc.htm (chapters 1, 2
and 3 will be included in the test 2)

Oracle documentation of Database Data Warehousing Guide. It contains links

for: Data Warehouse - Fundamentals, Optimizing Data Warehouses, Data

Movement/ETL and Relational Analytics.

2. The Top 10 Trends In Data Warehousing
http://www.forbes.com/sites/oracle/2014/03/10/the-top-10-trends-in-data-
warehousing/#698f7f811123

A new white paper from Oracle explores the top 10 trends and opportunities

in data warehousing. Here’s a recap of that Top 10 list along with my own

take on each trend.

Additional reading
1. Text mining examples
http://lesswrong.com/Iw/8ep/the_promise_of connected_science/
A blog on the promise on connected science.
2. http://www.anderson.ucla.edu/faculty/jason.frand/teacher/technologies/pal
ace/datamining.htm
An article on Data mining, contains definitions of: Data, Information, and
Knowledge and Data Warehouses. Also it explains: What can data mining
do?, How does data mining work?, and What technological infrastructure is
required.
3. http://www.thearling.com/text/dmwhite/dmwhite.htm
An article on An Introduction to Data Mining, topics include: Overview, The
Foundations of Data Mining, The Scope of Data Mining, How Data Mining
Works, An Architecture for Data Mining, Profitable Applications and
conclusion.
4. http://insights.wired.com/profiles/blogs/top-10-big-data-use-cases-to-
watch#axzz3R6BmW2gK
An article of Top 10 Big Data Use Cases to Watch, the top 10 key enterprise
use cases for big data, what these use cases are, why companies are investing
in them, and their common reference architectures.

Module 12
NoSQL
Databases

1. NoSQL http://www.w3resource.com/mongodb/nosgl.php

An article about NoSQL. Topics includes: Introduction, Classical relation
database follow the ACID Rules, Distributed Systems, Advantages of
Distributed Computing, Disadvantages of Distributed Computing, Scalability,
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What is NoSQL , Why NoSQL with examples, RDBMS vs NoSQL, RDBMS vs
NoSQL, CAP Theorem (Brewer’s Theorem), NoSQL pros/cons, The BASE,
NoSQL Categories, Key-value stores, Column-oriented databases, Graph
databases, Document Oriented databases, Production deployment and aat last
summary in a video.

2. MongoDB https://docs.mongodb.org/manual/introduction/

MongoDB documentation of Introduction to MongoDB. This document
contains topics: Document database and Key features of MongoDB.

3. MongoDB Installation http://docs.mongodb.org/manual/tutorial/install-
mongodb-on-windows/? ga=1.227014557.1276862453.1418932796

MongoDB documentation of Install MongoDB Community Edition on
Windows. Topics includes: Overview, Requirements, Get MongoDB
Community Edition, Install MongoDB Community Edition, Run MongoDB
Community Edition, Configure a Windows Service for MongoDB Community
Edition, Manually Create a Windows Service for MongoDB Community
Edition and some Additional Resources.

2. 1T 5433 — Database Design and Applications Supporting Material
Instructor: Dr. Lei Li

Email: llil3@kennesaw.edu

Catalog Description:

This course will provide a practical foundation of database systems with emphasis on relational
database design, implementation, and management. Topics include normalization, ERD,
logical and physical design, SQL query, database applications, usage of XML in database, and
data warehouse.

Learning Objectives:
Students who complete this course successfully will be able to:
1. Compare and contrast the basic database models;
2. Analyze, design, develop and implement a relational database system based on
business requirements;
3. Create, modify and query databases using the SQL language;
4. Analyze the major aspects of database administration and compare and contrast issues
of database security;
5. Describe XML and its use in database systems;
6. Conduct independent research on a subject related to the course material.
Learning Modules

LM1. Database Environment

Learning objectives:
1. Understand key terms in database
2. Explain file processing systems
3. List parts of a database environment
4. Explain types of database develop approaches
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Affordable Learning Georgia Textbook Transformation Grants
Round 2
Summer 2015, Fall 2015, Spring 2016
Proposal Form and Narrative

Transformations-At-Scale for Department-Wide Database Related Courses

Institution Southern Polytechnic State University
Name(s)

Team Members Dr. Lei Li, Associate Professor, Information Technology Department,
(Name, Title, [li3@spsu.edu
Department, Dr. Rebecca H. Rutherfoord, Professor & Interim Dean of Computing
Institutions if and Software Engineering, brutherf@spsu.edu
different, and Dr. Svetlana Peltsverger, Associate Professor & Chair, Information
email address for Technology Department, speltsve@spsu.edu
each) Dr. Jack Zheng, Assistant Professor, Information Technology
Department, jzheng3@spsu.edu
Dr. Zhigang Li, Instructional Designer, Adjunct Professor, Information
Technology Department, zli24@spsu.edu
Ms. Nancy N. Colyar, Director, Lawrence V. Johnson Library,
ncolyar@spsu.edu

Sponsor, Title, Dr. Svetlana Peltsverger, Chair of Information Technology
Department, Department, speltsve@spsu.edu
Institution Dr. Richard Cole, Vice President of Academic Affairs

Course Names, CSE 3153 Database Systems (fall 2015)

Course Numbers IT 4153 Advanced Database (spring 2016)

and Semesters IT 4713/6713 Business Intelligence Systems (fall 2015)
Offered (Summer J IT 5433 Databases: Design and Applications (spring 2016)
2015, Fall 2015, or

Spring 2016)

Average Number Number of Total Number of

of Students Per Course Sections Students

Course Section Affected by Affected by
Implementation Implementation
in Academic in Academic Year
Year 2016 2016

Award Category [] No-Cost-to-Students Learning Materials
(pick one) [] OpenStax Textbooks
[] Course Pack Pilots

[Proposal No.] 1 [Publish Date]



List the original

Transformations-at-Scale

course materials
for students
(including title,
whether optional
or required, &
cost for each

item)

Plan for Hosting

Materials

Projected

[J OpenStax CNX
D2L

] LibGuides
] Other

Please see Table 1 for details.

CSE 3153 - $240.40
IT4153 -

$322.96

IT 4713/6713 - $153

IT 5433 -

$240.40

5956.76 per person
Total Cost: $110,419.20
based on average
enrollment of 458 each year

Original: $956.76

Per

Student Cost

After: SO

Projected Per

Student Savings (%)

Table 1. Detailed information of Courses to be transformed

Course Textbook Used List price Number of Average |Number of
section number of |students
students |affected
per section
CSE 3153 Modern Database Management, 11t $240.40 8 (3 in springs, 36 288
Database edition, ISBN: 0132662256, required. 3infalls, & 2 in
Systems summer)
IT 4153 1) Database Administration: The 1). $69.99 1 section 25 25
Advanced Complete Guide to Practices and 2). $252.96
Databases Procedures, ISBN: 0201741296, required.
2) Database Systems: Design, Total:
Implementation, and Management, 11" [$322.96
edition, ISBN:1285196147, required
IT4713/6713 (1) Delivering Business Intelligence with  |1). $50 1 section 20 20
Business Microsoft SQL Server 2012, 3" edition, |2) $103
Intelligence ISBN: 0071759387, required.
Systems 2) Business Intelligence: A Managerial  |Total:
Perspective on Analytics, 3" edition, $153.00
ISBN: 0133051056, required.
IT 5433 Modern Database Management, 11th $240.40 5 (2 in springs, 25 125
Databases: edition, required. 2 infalls, and 1
Design and in summer)
Applications
[Proposal No.] 2 [Publish Date]



1. PROJECT GOALS

1.1

In this project, we take a department-wide effort to transform all learning materials
used in four database related courses. All selected courses will adopt no-cost-to-
students learning material that offers equivalent or better educational effectiveness.
These resources will be used for both in-class and online database students.

STATEMENT OF TRANSFORMATION

The Transformation

The textbooks used in four proposed database related courses are quite expensive (see
Table 1 above). In fact, most textbooks on databases are quite expensive in general. In
addition, due to the fast evolving nature of the technology field, the textbooks used in
the proposed courses are updated frequently, which negatively impacts their resale
value.

The Stakeholders

There are two primary sets of stakeholders for this proposal — the students taking the
four database classes (both in-class and online students), and the faculty developing and
teaching the database courses. The high costs of textbooks put a big financial burden on
students and may become a road block for students’ ability to finish their education.
Our team of investigators strives to make the higher education more affordable to the
students. The database related learning materials are widely available on the World
Wide Web today, and some of them have been created by our faculty members. Many
of these resources are publicly accessible, free, or with an open license to use. These
materials include open and free tutorials, books, videos, labs, test banks, software, and
services. For example, major database vendors such as Oracle and Microsoft published
abundant tutorials and examples of their products on their websites. Oracle provides
VMs with preinstalled Oracle DBMS (current version 12c). Microsoft Azure grants are
widely available for faculty who needs free instances of MS SQL server (current version
2014) or Linux/Windows VMs.

Many of the textbooks become outdated at the moment they are published, while
digital delivery of the learning materials makes it easier to keep the content up-to-date.
Developing and assembling a set of learning materials for all database-related courses at
the same time is a unique approach. It will not only allow us to target the outcomes of
each course, but also target the outcomes of the Information Technology program.

Compared to traditional textbooks, the Web resources have many benefits: 1) the Web
resources are generally free to use; 2) they are constantly being updated and always
reflect the latest trends and industrial development; 3) the materials from the Web are
also more dynamic and interactive. The pitfalls of Web resources are that they are often
disorganized and may contain inaccurate information. However, our team of
investigators are not only subject matter experts in the database field, but also are
proficient educators who on average have more than 10 years teaching experience. We
will select, organize and integrate resources from the Web and transform the
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information into instructionally sound learning materials for the proposed courses. We
strongly believe that the new learning materials will offer equivalent or better learning
effectiveness compared to the original textbooks. Digital delivery also allows us to add
interactive elements into the learning materials. The interactive content will not only
engage the students, but also improve their learning experience. It will also help to
enhance the learning outcomes and learning satisfaction.

The Impact

The impact of our transformation efforts will be profound. By our estimates, 400 to 500
students will benefit from the no-cost learning material each year. Because of the cost
savings from not having to buy textbooks, students may be able to take a few more
courses each year and graduate sooner. Having a series of database courses adapting
no-cost-to-students material not only offers better and more consistent learning
experience to students, but also makes our renowned IT program more affordable. As a
result, our IT program could recruit more students and produce more qualified IT
professionals that Georgia needs. Our experience gained in this transformation project
could be useful to other programs or departments who want to lower the cost of the
education to their students. In summary, we believe the proposed project will have a
positive impact in students’ retention, progression, and graduation at program,
department and institution level.

1.2 TRANSFORMATION ACTION PLAN

With a coordinated effort, the department investigators plan the following activities to
transform all database related courses to completely use no-cost learning materials:

e Research and identify no cost content readings for each of the learning modules
in each course. The reading list includes both required readings and optional
readings. All of these readings will be publicly accessible, free to use, or openly
licensed.

e Research and identify the no cost material that can be shared across the courses.

e Develop study guides and lecture notes for students’ use to review course
content and key learning points.

e Adopt or develop all assignments, exercises and lab materials that are no cost to
students to replace the ones in the textbooks.

e Develop test banks to replace the ones in the textbooks.

e Adopt open source or no-cost-to-students database software for students to
gain hands-on experience.

e Update the syllabus to include major resources and no cost materials.

e Update the D2L accompanying sections for online students to match the
resources for the in-class students.

There will be one course architect for each course who will be the main person to
develop the course. The responsibilities of each Pl is described in table 2.
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Table 2. Pl responsibilities

Primary Investigator Course Responsibilities

Dr. Lei Li IT 5433 Coordinate project activities; subject matter
expert and developer; instructor of record

Dr. Rebecca Rutherfoord CSE 3153 Subject Matter Expert and developer; instructor
of record

Dr. Svetlana Peltsverger IT 4153 Subject Matter Expert and developer; instructor
of record

Dr. Jack Zheng IT4713/6713 | Subject Matter Expert and developer; instructor
of record

Dr. Zhigang Li Provide Instructional Design and Hosting
Support.

Ms. Nancy N. Colyar Provide support in searching learning material,

and handling license and copyright issues of no-
cost material.

All course design with the no-cost materials will be provided through USG LMS D2L
Brightspace for our students and on CourseSites for the public.

13 QUANTITATIVE AND QUALITATIVE MEASURES

The investigators plan to assess the effectiveness of our proposal in two ways: 1)
gualitatively, we will design a survey and gather inputs from the students after they
used the no-cost learning material; 2) quantitatively, we will compare students’
performance data gathered from sections using traditional textbooks and sections using
no-cost learning material.

The investigators will establish baseline data on student pass rates for the five courses
over the last two years — 2013 and 2014. This data will be used as a baseline for
comparison of student performance in courses with alternative no cost material. The
detailed assessment plan is shown in table 3.
For each of the measurement, the investigators are going to conduct two levels of
analysis:
1. Comparing them to the preset goals. Generally, 75% is the aimed passing rate in
undergraduate courses and 80% in graduate courses.
2. Comparing them to those from past offerings where costly textbooks were used.
The investigators will obtain the data from the sections taught in the past 2
years.
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Table 3. Assessment Plan

Source Description
Student performance This data is from the overall class performance based on the
measures grading of student works. Metrics include:
e Class average, grades distribution, pass rate for each
grading item.

e Overall letter grades distribution, pass rate, withdraw
rate, and fail rate.
e Percentage of students meeting or exceeding learning

outcomes
Specific survey on no-cost The survey will be distributed at the end of the semester to collect
learning materials. student feedback. It consists of a mixture of quantitative and

gualitative measures including:
e Student perception and attitude toward no cost materials
e Quantitative ratings of the no cost materials used in this
course

e Qualitative comments and suggestions

Student evaluation of the Formal student evaluation of the instructor can also provide
instructor information about teaching effectiveness using no cost materials.
This evaluation is based on standardized forms for every course.

1.4 TIMELINE

The major milestones of the proposal are illustrated in table 4.
Table 4. Major Milestone

Milestone dates Milestone dates | Milestone

for fall 2015 for spring 2016

implementation implementation

5/01/2015 e Complete baseline gathering of statistics
6/30/2015 10/30/2015 e Complete course modules redesign to use the no

cost materials. These include all reading, lecture
notes, video clips, exercises, labs, and
assignments. The changes are reflected in the
learning modeling study guides.

7/31/2015 11/30/2015 e Complete course level materials redesign. This
includes quizzes, tests, and syllabus.

10/31/2015 3/31/2016 Develop a survey of using the no cost materials
to replace textbook.

12/8/2015 5/8/2016 e Complete the course offering.

e Complete the survey data collection.
e Complete student evaluation.

12/15/2015 5/15/2016 e Complete assessment data collection and
analysis.

e Deliver the status report.

e Compile final report.
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1.5 BUDGET

The funding mainly compensates our team of investigator’s work and activity beyond
normal teaching load or other job responsibilities in order to successfully complete the
project. The role each Pl is illustrated in table 2. For each proposed course, course
architects approximately will spend at least 80 hours in developing the no-cost learning
material and instructor of records, will spend 20 hours in course assessment.
Instructional support and librarian would devote at least about 50 hours in assisting
course architects. Thus, we request the budget of this project as follows.

Investigators compensation: $5,000 * 6 = $30,000
Travel: S800
Total Budget: $30,800

Only open source software or free software will be used in this project thus there is no
additional spending on software or equipment purchasing.

1.6 SUSTAINABILITY PLAN

The IT department implemented a course architect system for all courses. A course
architect updates course content based on research, publications and feedback from
students and alumni. Each of co-Pl is a course architecture for corresponding courses
(please see table 2). A course architect develops and maintains the course materials and
teaching plans. He/she also teaches the course at least once a year to make sure all
resources are valid and make necessary changes. This makes sure all no-cost materials
and resources are highly sustainable in the future offerings of this course.

1.7 REFERENCES & ATTACHMENTS

Two letters of support from the VPAA and the chair of Information Technology
Department of SPSU are attached.

PROPOSAL SUBMISSION: ALL PROPOSAL DOCUMENTS, REFERENCES, AND ATTACHMENTS
MUST BE SUBMITTED IN A SINGLE EMAIL TO ALG@GATECH.EDU.

DEADLINE FOR CATEGORY 4: 5:00 PM, DECEMBER 8, 2014
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CNIITHERN 1100 South Marietta Parkway 678-915-7238 OFFICE
WU AL TN Marietta, Georgia 30040-2894 &78-915-7880 FAX

POLYTECHNIC s

STATE UNIVERSITY

(Office of the Vice President
Division of Academic Affairs

December 5, 2014

Dear Affordable Learning Georgia (ALG) Grant Reviewers,

It is my pleasure to write this letter in support of the proposal, “Transformations-At-Scale
for Department-Wide Database Related Courses”, submitted by Dr. Li, Dr. Rutherfoord,
Dr. Peltsverger, Dr. Zheng, Dr. Li, and Ms. Colyar from our Information Technology (IT)
Department at Southern Polytechnic State University (SPSU)/Kennesaw State University.

In this project, the primary investigators will work as a team to replace existing costly
textbooks in four database related courses with no-cost-to-students learning materials.
Their efforts will significantly lower the cost of education for students and generate
immediate and positive impact on the retention, progression, and graduation for the
College of Computing & Software Engineering.

The investigators in this project are also designated course architects who are responsible
for the development and the maintenance of the to-be-transformed courses. The developed
no-cost-to-students material will be distributed using the course management system,
GeorgiaView Desire2Learn. Thus, I believe the effort of this project will be sustainable
over the long term.

In conclusion, I wholeheartedly support the efforts of Drs. Li, Rutherfoord, Peltsverger,
Zheng, and Li, and Ms. Colyar as they seek this funding. This proposal has the full
support of the Office of the Vice President for Academic Affairs.

Sincerely, /-!
, )
C r‘Ztéfﬁ*-z::“i L%
C. Richard Cole, AIA, NCARB
Vice President for Academic Affairs
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SOUTHERN K o0l
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Dear ALG Grant Review Committee Members:

As the Chair of the Department of Information Technology at Southern Polytechnic State
University (SPSU) I strongly support project “Transformations-At-Scale for Department-Wide
Database Related Courses”, submitted by Dr Li, Dr. Rutherfoord, Dr. Peltsverger, Dr. Zheng, Dr.
Li and Ms. Colyar.

The project will have a significant and immediate positive financial effect on 500-600 students,
and will make our IT program more affordable. As a result, more students will be able to enroll
in the program and Georgia will have more qualified IT professionals. This project aligned with
USG's Strategic Imperative 1 to provide high quality and affordable education to Georgians

The primary investigators will disseminate the no-cost materials through USG LMS
D2L/Brightspace for SPSU students, and on Course Sites for the public.

To ensure the sustainability of the project over the long term, each course has assigned course
architect who is responsible for design, development and maintenance of no-cost-to-students
learning materials.

Developing and assembling a set of learning materials for all database-related courses at the
same time is a unique approach. It will not only allow IT department to target the outcomes of
each course, but also target the outcomes of the Information Technology program.

In closing, I encourage the ALG grant representatives to fund this project. The potential impact
on students will be significant and sustainable over the long term.

Sincerely, y
ey / .
IWE M P'Lr{/ 12 A A A .ij'f,u" 2ol M

Svetlana Pcltsverger, PhD, CISSP

Chair, Information Technology Department
School of Computing and Software Engineering
Southern Polytechnic State University
£78-915-4285 speltsve@spsu.edu

[Proposal No.] 9 [Publish Date]
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Affordable Learning Georgia Textbook Transformation Grants

Final Report
Date: 5/13/2016
Grant Number: #119
Institution Name(s):
Kennesaw State University (previously Southern PolytechnicState University)

Team Members (Name, Title, Department, Institutions if different, and email address for
each):

Dr. Lei Li, Associate Professor, Information Technology Department, lli13@kennesaw.edu

Dr. Rebecca H. Rutherfoord, Professor & Interim Dean of Honor College,
brutherf@kennesaw.edu

Dr. Svetlana Peltsverger, Interim Associate Dean of College of Computing and Software
Engineering, speltsve @kennesaw.edu

Dr. Guangzhi Zheng, Assistant Professor, Information Technology Department,
gzheng@kennesaw.edu

Dr. Zhigang Li, Instructional Designer, Adjunct Professor, Information Technology Department,
zli8@kennesaw.edu

Ms. Nancy N. Colyar, Director, Lawrence V.Johnson Library, ncolyar@kennesaw.edu

Project Lead: Dr. Lei Li

Course Name(s) and Course Numbers:

CSE 3153 Database Systems (fall 2015)

IT 4153 Advanced Database (spring 2016)

IT4713/6713 Business Intelligence Systems (fall 2015)
IT 5433 Databases: Designand Applications (spring 2016)
Semester Project Began: Spring 2015

Semester(s) of Implementation: Fall 2015 and Spring 2016
Average Number of Students Per Course Section:

Courses Enroliment
CSE 3153 Database Systems 31
IT 4153 Advanced Database 36
IT 6713 BusinessIntelligence Systems 26
IT 5433 Databases: Design & Applications |27
Average: 30




Number of Course Sections Affected by Implementation: 4

Total Number of Students Affected by Implementation: 120

No-Cost-Learning Material Links:

Courses

Links

CSE 3153 Database Systems

http://ksuweb.kennesaw.edu/~Ili13/CSE3153. html

IT 4153 Advanced Database

http://ksuweb.kennesaw.edu/~speltsve/dba.php

IT 6713 Business Intelligence Systems

http://jackzheng.net/teaching/it6713/

IT 5433 Databases: Design & Applications

http://ksuweb.kennesaw.edu/~i13/1T5433.html

1. Narrative

A. Describe the key outcomes, whether positive, negative, orinteresting, of your project.

Overall, our project is very successfully. Overwhelming majority of the students (85%) indicated
positive experience with the open-access-freelearning material we created. The student

success rates in the four participating classesis over 93%. By estimate, our project saved our
students $110,419! Our ALG grant alongwith other KSU ALG recipients are recognized by
Kennesaw State University (KSU) in a campus wide announcement.

The transformation process also has positive impact on the instructors. The use of open access

materials ensures the flexibility and customized reading materials for our courses whichis
critical for a project based teaching/learning approach.

Lessons learned:

1. Providingtoo many choices for reading materials confuses students. Providing too few
choices does not provide diverse points of view and enough examples. It may take a
couple of semestersto reach a sweetspot.

2. KSU uses Digital Measures to evaluate teaching. There are two questions about
textbooks: 1) The textbook was clear and understandable (0-4) and 2) | used the
textbookvery often (0-4). There isno N/A option, so some students skipped these
guestions and some chose disagree. We need to modify student survey to correctly
collectinformation about instructional materials.

2. Quotes

e Provide three quotes from students evaluating their experience with the no-cost

learning materials.


http://ksuweb.kennesaw.edu/~lli13/CSE3153.html
http://ksuweb.kennesaw.edu/~speltsve/dba.php
http://jackzheng.net/teaching/it6713/
http://ksuweb.kennesaw.edu/~lli13/IT5433.html

“Saving money on a textbook was fantastic and a welcomed addition. It's also preferred
to have access to any learning materials online and available to download. This class and
professorgot it right” —IT 5433,

“Il enjoy not getting ripped off every semester by having to pay the unreasonably high
prices for textbooks that basically cover the same information that is freely available on
the Web. So, | am very supportive of Open materials being utilized in the program”. —IT
5433

“Open and free learning materials can be much more useful than textbooks as long as
they're picked well (as they were in this course)”. —IT 6713

“... conventional "Textbooks" are a horribly overpriced and seldom worth the cost. ... |
appreciate the money savings in online resources, and use them in my work every day”.
—1T6713

3. Quantitative and Qualitative Measures
3a. Overall Measurements
Student Opinion of Materials

Was the overall student opinion about the materials used in the course positive,
neutral, or negative?

As the table below indicates, overwhelming majority of students hold positive
opinion on the material used in the courses.

Courses Total number of | Opinion on the non-cost-material
Respondents Positive Neutral Negative

CSE 3153 Database Systems 31 87% 6.5% 6.5%

IT 4153 Advanced Database 36 81% 11% 8%

IT 6713 Business Intelligence Systems 8 87.5% 0% 12.5%

IT 5433 Databases: Design & Applications | 27 85% 11% 4%

Student Learning Outcomes and Grades

Was the overall comparative impact on student performance in terms of learning
outcomes and grades in the semester(s) of implementation over previous semesters
positive, neutral, or negative?

Due to the consolidation of SPSU and KSU, we don’t have access to comparable students’
performance data for three of the four courses. However, the performance data for current
courses are very positive.




Courses

Semester 1

Semester 2

Number of

Students |Rate

Success

Number of

Students Rate

Success

Comparison

& Applications

CSE 3153 Database Systems | NA NA 31 93.5% Positive
IT 4153 Advanced Database | NA NA 38 87% Positive
IT 4713 Business NA NA 24 96% Positive
Intelligence Systems

IT 5433 Databases: Design |24 100% 33 97% Neutral

Note: 1) Success rate = total number of students with passing grade/total number of
studentswho completedthe courses. 2) Semester 1 refersto the semesterwhere
traditional textbook was used. Semesterrefersto the semester where no-cost-learning
material was used. Due to the consolidation of SPSU and KSU, the student performance and
enrollment of data from previous sections got lost. We use “NA” for those course sections.

Student Drop/Fail/Withdraw (DFW) Rates

Was the overall comparative impact on Drop/Fail/Withdraw (DFW) rates in the
semester(s) of implementation over previous semesters positive, neutral, or negative?

Due to the consolidation of SPSU and KSU, we don’t have access to comparable students’
performance data for three of the four courses. The current DFW rates are in the normal

range.

Courses Semester 1 Semester 2 Comparison
Enrollment| DFW Rate | Enrollment | DFW Rate

CSE 3153 Database Systems | NA NA 31 6.5% Positive

IT 4153 Advanced Database | NA NA 48 21% Positive

IT 4713 Business NA NA 24 4% Neutral

Intelligence Systems

IT 5433 Databases: Design |24 0% 35 9% Negative*

& Applications

Note: 1). Semester1 refersto the semesterwhere traditional textbook was used. Semester
refersto the semesterwhere no-cost-learning material was used. Due to the consolidation
of SPSU and KSU, the student performance and enrollment of data from previous sections
got lost. We use “NA” for those course sections. 2) * The class sectionin semester1isa
hybrid section. The class in semester 2 contain both online and hybrid section. Online
section traditionally have higher DFW rate.

3b. Narrative

In the project, we used quantitative and qualitative methods to access the effectiveness of
the learning material we developed.



Quantitatively, we collected student performance data (success rate, grades, DFW rate).
Due to the consolidation of SPSU and KSU, we were not able to collectthe student
performance data of the controlled courses in previous semester. The student performance
data of current courses showedthe students were able to achieve theirlearning goals using
the learning material we developed. Atthe end of the semester, we also conducted survey
to all four participating courses to get students’ opinion on the learning material. The survey
results show that over 85% of the respondents think positively on the learning material
usedin the classes. The detailed survey results can be found in the supporting document
that is submitted along with this final report.

The end of semestersurvey also contains open-ended questionsin which students can
freely expresstheiropinion onthe learning material. The analysis of the comments also
showed students held a positive view on the learning material and many of them
appreciated the savings of no-cost-material. Selected list of students’ comments can be
found insection two. All comments from the surveyrespondentsare includedin the
supportingdocument.

4. Sustainability Plan

The IT department at KSU implemented a course architect system for all courses. A course
architect updates course content based on research, publications and feedback from
studentsand alumni. Each of instructor of record is a course architecture for corresponding
courses. A course architect develops and maintains the course materials and teaching plans.
He/she also teaches the course at leastonce a year to make sure all resourcesare valid and
make necessary changes. This makes sure all no-cost materials and resources are highly
sustainable in the future offerings of this course.

5. Future Plans

In general, this project has enhanced our visions to use free and open access learning materials
in all my teaching. This enables me to customize my course content and teaching method to
best reflect my experience and expertise.

Secondly, we found out that it may take more than one design-and-implement cycle to get right
on the openaccess learning materials. We will keep revisingthe correspondinglearning
material based on our research and feedbacks from studentsand alumni.

6. Description of Photograph



LIRSRSI R S

sxere )y

Department

Left-right: Dr. LeiLi, team lead, instructional designer, and instructor of record; Dr. Jack
Zheng, instructional designer, and instructor of record; Dr. Svetlana Peltsverger,
instructional designer, and instructor of record. Team members missing from the picture
are: Dr. Rebecca Rutherfoord, Ms. Nancy Coylar, and Dr. Zhigang Li.
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