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AN ELECTRONIC COMMERCE COURSE FOR
UNDERGRADUATE L.S. MAJORS:
A REVIEW OF CURRENT EC COURSES
AND A COURSE OUTLINE

James S. Dutt
Bloomsburg University

Although electronic commerce (EC) has been a reality for more than two decades, interest in EC has
exploded within the past three years due to the increased business interest in and use of the Internet and
the World Wide Web. While companies are increasingly looking for individuals with knowledge of and /or
a background in EC, they are finding that most universities do not spend adequate time, particularly at
the undergraduate level, on EC. This paper examines the degree to which Information Systems (IS)
programs are teaching courses on electronic commerce, describes the types of EC courses being taught, and
presents an outline for an upper division EC course designed for undergraduate IS majors.

INTRODUCTION

Within the past several years business interest
and involvement in Electronic Commerce has
exploded. This new interest in EC appears to be
directly related to the commercialization of the
Internet, and the development of the World Wide
Web, and the increased focus on the re-
engineering of basic business processes. While
there are many different definitions of EC, it is
agreed that EC extends beyond the boundaries of
a single enterprise and relies largely upon
computer to computer exchange of data (Clarke,
1997; Kalakota and Whinston 1996, Zwass 1996).
EC automates the interchange of all information
needed to conduct business, such as the placing
and tracking of orders, the delivery of products
and services, and the exchange of funds. It is a
relatively new technology that relies on
computing and communications services to
transfer digital information between applications
and is typically used to transfer information that
has traditionally been transferred using paper,
voice, or fax. EC has two primary benefits over
the use of traditional systems: speed and
accuracy. Both of these result in sizable cost
savings, improved service, and improved

efficiency of business and personal transactions
(Bloch, Pigneur, and Segev 1996). Electronic
Commerce (EC) is implemented through a
combination of technologies that exchange data
(like EDI, e-mail, the World Wide Web), access
data (shared databases, electronic bulletin
boards, the World Wide Web) and automatically
capture data (bar coding, magnetic/optical
character recognition).

While some debate the value of EC, and there is
data which indicates that corporate America is
not adopting EC as fast as projected (Hayashi
1996, Ho 1996 ), there is little doubt that the term
EC has become a popular phrase. There are a
variety of new publications, both professional and
academic, devoted to Electronic Commerce. EDI
World has recently been renamed EC World.
Major IT firms are advertising their Electronic
Commerce solutions; for example, see IBM's Web
Site: http://www.ibm.com. Thus, while EC may
have become the current IS buzzword, it has
substance and promises to increase in
importance.

From a technical standpoint, Electronic
Commerce involves a variety of issues / topics
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including security, Internet based EC, privacy,
communication protocols, value added networks,
Intranet, electronic cash, html, Web Sites, CGI
scripts, database access, Java, and EDI. Business
are currently evaluating and implementing a
variety of EC systems which often involve
emerging technologies.

While interest in business involvement in
electronic commerce is growing rapidly, many in
business believe that IS programs are not
equipping IS graduates, particularly
‘undergraduates, with skills and experiences in
EC. As J. Maglitta notes "... few graduates are
trained in new technologies - such as
telecommunications and relational databases - or
even exposed to them. Even fewer are taught
project management, communication,
documentation and team skills. Fewer still learn
about . . . new areas such as electronic commerce
and business process re-engineering."
(ComputerWorld: 2/19/96:82). In another recent
article in the professional press, May (1997) notes
that IS professionals must develop a new set of
skills in order to provide leadership in developing
new EC systems. May goes on to note that the
evolution of net-based electronic commerce is
creating new IS opportunities including: Systems
Architect , Network Infrastructure Support , Web
Site  Developer, @ Webmaster, Technical
Support/Help Desk, and Resident Artist/
Photographer/Post-Production Editor.

In discussions with representatives of businesses
recruiting IS graduates from Bloomsburg
University, IS specialists and Human Resource
professionals indicate that they have found that
IS graduates are generally technically well
trained. The students they hire for entry level
positions can program and have good analytic
and design skills. However, recruiters report that
their new hires often lack an understanding of
business processes and how IT enables these
processes. As a result, new hires rarely bring new
ideas or approaches to business with them. The
companies that recruit IS graduates are looking
for employees who not only have technological
skills, but also understand the realities of
electronic commerce.

Just how accurate are the above criticisms? Are
IS programs focusing on EC? Are courses being
offered on electronic commerce? If so, who is the
audience and what is the nature / content of these

courses? Are IS programs equipping IS graduates
with the skills and knowledge necessary to
develop EC applications?

CURRENT STATUS OF
ELECTRONIC COMMERCE COURSES

As noted above, while EC has been with us for
some time, it has only recently become part of the
business vocabulary. This also appears to be the
case in the academic IS arena. The various IS
model curricula which have been developed in the
past twenty years do not deal with EC in any
significant way. The latest model IS curriculum,
IS'97, developed by a joint AITP, AIS, and ACM
task force (Davis, et al. 1997) does not directly
address EC. While the issues, technologies, etc.,
which are used in EC are covered in the new
curriculum, IS'97 does not include a course whose
focus is EC.

While the model curriculum may not include an
EC course, a number of IS programs do offer
courses in EC. To determine how frequently EC is
being taught in IS programs, particularly at the
undergraduate level, and the nature of these
courses, a sample of 100 IS programs was
randomly selected. Only programs which offered
an undergraduate IS degree were included in the
sample. The chairperson's office was contacted by

- phone. The chair, another faculty, or, in some

cases, an administrative assistant was asked
whether the department currently offered an
electronic commerce course at the graduate
and/or undergraduate level. If an EC course was
offered, the respondent was asked to send a copy
of the course syllabus. If a department did not
currently course offer an EC course, they were
asked if they were planning to add such a course
to their curriculum.

Frequency of Electronic Commerce Courses

Detailed data were obtained from 75 of the
departments contacted. The data is summarized
below. Two-thirds of the departments who
responded did not teach EC courses at either the
graduate or undergraduate level and did not plan
to add one. Many reported that they covered
various aspects of EC in one or more existing
courses, data communications and management
information systems being the most common. Ten
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departments taught an EC course at the graduate
level, while three offered EC courses at both the
graduate and undergraduate level. Eight
departments reported that they planned to add
an EC course to their curricula in the next year or
two. The majority of the courses in the planning
stage will be offered at the graduate level. In
addition, several departments reported that an
electronic commerce course was being taught but
by another department, most often the marketing
department. .
Number of %

Programs
Do Not Offer An EC Course 51 68%
Offer an EC Course at the
Undergraduate Level Only 0 0%
Offer EC Course at Graduate
Level Only 10 13%

Offer EC Course at both
Graduate & Undergraduate

Levels 3 4%
Plan to Add EC Course

within Two Years 8 11%
EC Course Offered by

Another Department 3 4%

While not a random sample, additional data on
electronic commerce courses is available via the
ISWorld Web site. A collection of pages is devoted
to EC (URL: http://www.isworld.org/isworld/
ecourse/isw34111.html). This site gives links to
22 different electronic commerce course syllabi
(See Appendix I for a the course title and
program). Of these, only 4 (18%) are for
undergraduate courses, while the other 18 are for
graduate courses, primarily offered as electives in
MBA programs. While most of the courses
represented here are taught by IS faculty, atleast
two courses are offered by marketing
departments. Also, it should be noted that it
appears that several of the courses were special
seminars which were taught once.

The Nature (Content) of Electronic

Commerce Courses

Examination of the Electronic Commerce course
syllabi, both those available on line and those
sent by schools that currently teach Electronic

commerce courses. Courses differ in terms of
their target population, prerequisites, course
focus, assignments and projects.

Target Population: Courses differ with respect
to whom the course is being marketed. Most of
the current Electronic Commerce courses are
offered as an IS elective for as part of an M.B.A.
Program. In a few cases, due to the prerequisites
required, enrollment is essentially limited to IS
majors.

Prerequisites: Since the target population of
the most current Electronic Commerce courses
tends to be general business students, most
frequently MBA students, these courses have
minimal prerequisites: an MIS course or simply
the basic computer literacy course. In some cases,
the only prerequisite appears to be the basic
ability to use a computer and familiarity with e-
mail.

Course Focus: Electronic Commerce courses
also differ considerably in their content. While
several have a technical focus and place
considerable emphasis on Electronic Data
Interchange, the majority of the courses focus on
the Internet, the WWW, and the "Information
Super Highway". This Internet emphasis is also
evident in the titles of the courses whose syllabi
can be accessed via the collection of EC syllabi
can be found at the IS World NET Electronic
Commerce Course page. The Internet / Web
emphasis is evident from the titles of many of
these courses:

Commerce on the Information Highway
Doing Business on the Internet

Electronic Commerce: Business Uses of the
Internet

Electronic Commerce: Internet Technologies
for Competitive Advantage

Electronic Commerce on the Internet
Internet for Business

Marketing and the Internet

Riding the Information Super Highway
The Information Superhighway

Use of the Internet for Business and

i ' Commerce
Commerce courses, indicates that there is a wide
variation in the content and design of electronic
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Assignments and Projects: Analysis of the
syllabi of EC courses indicates that all have a
significant hands-on component. Students are
required to complete a variety of homework
assignments and one or more larger projects.
Examination of these assignments provides
additional information on the focus and nature of
the courses.

Homework Assignments: Assignments are
completed by individual students. They vary
widely and include:

Create a personal home page with resume.

Purchase an actual good or service over the
Internet.

Analyze a business Web site.
Analyze an electronic commerce case.

Analyze Internet utilization of a specific
industry.

Create a Web form with associated scripts.
Conduct individual research assignments.

Projects: The nature of these projects obviously
depends upon the target population. Nearly all
projects were to be completed by student teams.
Projects include:

Construction of a Web page and/or Web site
for a business or business unit.

Development of an Internet Business Plan.

Detailed analysis of a business Web presence.

Discussion: Although businesses have been
engaged in forms of Electronic Commerce for
nearly 30 years, interest in the subject has
recently exploded due to the Web. Today
businesses are utilizing the Internet and the Web
to reach customers and to conduct EDI. While IS
programs occasionally included a course on EDI,
electronic commerce, if covered specifically, was a
component of the Management Information
Systems course or the data communications
course. Recently, as business use of the Internet
has increased and Electronic Commerce has
become something of a buzzword, the number of
IS departments offering courses focused on
electronic commerce is increasing. Unlike many
areas of IS (e.g., programming, systems analysis
and design, data communications) where courses

1

are often quite similar, EC courses vary
considerably. This is not surprising given the
rapidly evolving nature of EC, the diversity of
audiences being targeted, and the lack of a
Electronic Commerce course in past and current
Model IS curricula.

There are two important findings from the
analysis of the data collected via the phone
survey along with examination of on-line syllabi.
First, less than 30% of IS programs offer an
electronic commerce course. The majority of the
courses being offered are offered at the graduate
level. Currently few IS programs offer an EC
courses at the undergraduate level. Secondly, the
majority of the EC courses currently taught focus
primarily on the Internet and the Web based EC
and tend to be descriptive in nature. Assignments
and projects tend to have a distinct Web
orientation: html, Web Page development, etc.

IS departments generally have two educational
roles. The first is to educate IS majors, the second
to provide IS courses for students in other
disciplines. IS departments frequently teach an
introductory computer course ("computer
literacy"), and management information systems
courses at both the undergraduate and graduate
levels. Some programs offer additional elective
courses for non-majors, particularly as electives
in an M.B.A. Program.

-The majority of EC courses currently being taught

7

appear to be service courses, that is, they are
designed for the general business student or for
students minoring in IS. Most are offered as
electives in M.B.A. Programs. Given the
increasing importance of EC and its potential
impacts on all aspects of business, it is important
that we continue to design and teach EC courses
for the non-IS major. However, it is my contention
that such courses do not provide the detailed
knowledge and experience in developing EC
applications that many employers are looking for
in prospective IS employees. Most of the current
courses focus on the business implications of EC,
not on the actual development of EC applications
at the system level. An EC course designed
specifically for IS majors is needed.

AN ELECTRONIC COMMERCE COURSE
FOR IS MAJORS

Electronic Commerce is increasing in importance
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and has the potential to significantly change the
way in which companies conduct business. There
is a demand for IS professionals who have
knowledge and skills in the development of EC
applications.

I suggest that an EC designed for upper level IS
majors would make an excellent senior
experience for IS students, in a way the IS
equivalent of the business policies course which is
part of the typical business core curriculum. EC
involves understanding business processes and
applying the technical knowledge and skills
developed in the programming, systems analysis
and design, database, and data communications
courses to enhance those processes.

Information Systems is an applied rather than a
theoretical discipline. Much of the learning is
experiential in nature. Students learn to program
by writing programs; they learn to analyze
business systems by going into a business and
asking questions; they learn Web page
development by developing Web pages. I believe
it is important that an upper level EC course has
an appropriate experiential component. Students
would benefit by being involved in the actual
conduct of some form of electronic commerce.

To this end an outline of an elective
undergraduate EC course designed for senior IS
majors has been developed. A Course Syllabus is
included in Appendix II. The course as currently
being taught is designed for upper level IS majors
and is a senior capstone experience requiring the
participants to integrate the skills that they have
developed in the past three years. The course has
two primary goals. The first is to provide IS
majors with an opportunity to learn about
Electronic Commerce, the issues involved, and
how it is transforming the way in which
businesses interact with one another. The second
goal is to provide students with the opportunity of
developing EC applications. Thus, the course has
a significant hands-on component which makes it
quite different from the EC course offered as an
elective for MBA students.

To be eligible for the class, students must have
the completed the following courses: systems
analysis and design, data communications, and
database management. The database course can
be taken simultaneously. Students enrolled in
“the course have at least three years of experience

working in a UNIX environment, can program in
both C and COBOL, and have expertise in Web
page development. Many have also taken a
course in Java.

The course as currently taught requires
hardware and software resources. Currently we
are using an IBM RISC 6000 server, Model F40,
as the primary platform for the course. The
server is run and maintained by the CIS students
and used only in upper level IS courses. Both
Oracle and DB2, Netscape's Web server software
are installed on the server students

The course includes components on EDI, the
Internet and the WWW, Intranets, data security,
consumer oriented EC, intra- and inter-
organizational EC, and organizational and
societal impacts of EC.

Students are required to complete a variety of
individual assignments including reviewing
commercial EC software, locating additional EC
papers and EC related Web sites of the Web,
reviewing Web based EC applications. Teams of
students have also been formed and been
assigned specific projects. For example, to
develop a firewall for the server, to develop a Web
interface to a DB2 application. In the next
iteration of the course, we would like to have
teams of students at several different
Universities develop virtual businesses and
conduct business with each other using EDI. We
are also exploring the possibility having students
in this course develop prototypes for a new
university scheduling system.

The text for the course is Frontiers of Electronic
Commerce, by Ravi Kalakota and Andrew
Whinston; Addison Wesley, 1996. The material in
the text is supplemented by a variety of on-line
material. There is an extensive amount of
information and resources on EC available on the
Web.

Student reaction to the course has been
extremely positive. Members of the College of
Business Advisor Board and visiting IS
professionals have been very complimentary and
supportive. The course is currently being taught
as an experimental course, but we plan to submit
it to the university curriculum committee as a
new IS course. We believe that the course will be
an important addition to our curriculum and is
an appropriate senior level IS elective.

Proceedings of the 12" Annual Conference of the International Academy for Information Management 5

ERIC

IToxt Provided by ERI

i3



SUMMARY AND CONCLUSIONS

Interest of businesses in EC is increasing rapidly.
There is a feeling among some IS professionals
that IS programs do not prepare graduates with
skills in Electronic Commerce. A survey of IS
programs indicate that few programs offer EC
courses expressly designed for IS majors. The
large majority of EC courses are offered as
electives in M.B.A. programs. These course focus
on the business impact of EC not on the
development of EC applications.

IS is a professional discipline, and while IS
programs vary considerably, a central component
to their missions is to prepare undergraduate
majors for challenging, rewarding careers in
Information Systems. Providing students with
the opportunity to develop EC skills will increase
their career opportunities.

Curriculum development is a complex task,
particularly in a rapidly evolving field such as
information systems. There is always the danger
that a course developed in reaction to an industry
need will become obsolete in several years as
technology changes. How responsive should IS
programs be to industry needs? For example, an
examination of position openings found in major
metropolitan area newspapers (New York,
Boston, Washington, Philadelphia, etc.) suggests
that there is a shortage of IS professionals with
knowledge of and experience with S.A.P. Should
IS programs develop courses which focus on
S.A.P. And enable students to learn how to work
with S.A.P. Applications. Such training would
certainly help meet this need? It is my belief that
most IS educators would argue against
developing a course focused on S.AP,
particularly at the undergraduate level.

Is EC all that different? Is this not simply a
response to an industry need? Unlike S.A.P.
which after all is a commercial organization
which develops corporate level software
applications, Electronic Commerce refers to the
automation of business processes which connect
businesses with one another. The emphasis is on
commerce and how IT can be used to improve
existing processes or develop new ones.

The prototype EC course for IS students
described above includes a significant hands-on
component giving students the opportunity to

develop actual EC system. While many of the
topics may be covered in other IS courses, it is
argued that an integrated approach which
focuses on EC and provides students with the
opportunity to conduct EC is a more appropriate
way of teaching an increasingly important area of
information systems.

REFERENCES

Bloch, M., Y. Pigneur, and A. Segev. "Leveraging
Electronic Commerce for Competitive Advantage:
A Business Value Framework". Proceedings of
the Ninth International Conference on EDI-IOS.
Bled Slovenia. June, 1996.

Clarke, Roger. Electronic Commerce Definitions.
http://www.brint.com/Elecomm.htm. Version of
11 August 1997.

Davis, G. B, J. T. Gorgone, J. D. Couger, D. L.
Feinstein, and H. E. Longenecker, Jr. IS'97:
Model Curriculum and Guidelines for
Undergraduate Degree Programs in Information
Systems. Unpublished Manuscript. 1996.

Hayaski, A.M. "Is corporate America ready for e-
commerce?" Datamation, October, 1996.

Ho, J. K. "Evaluating the World Wide Web: A
Global Study of Commercial Sites," Journal of
Computer Mediated Communication, Vol. 3(1),
June 1997.

May, T. A. Electronic Commerce: 3 Truths for IS.
ComputerWorld, April 21, 1997.

Kalakota, R.and A. Whinston. Frontiers of
Electronic Commerce. Addison Wesley, 1996.

Phelan, S. E. "Internet Marketing: Is the
Emphasis Misplaced" Paper presented at the
Annual Meeting of Australian and New Zealand
Academy of Management, 1966.

Zwass, V. "Electronic Commerce: Structure and
Issues, " International Journal of Electronic
Commerce, vol. 1 (1), pp 3-23, Fall 1996.

6 Proceedings of the 12* Annual Conference of the International Academy for Information Management

13



APPENDIX 1

ELECTRONIC COMMERCE
A COURSE FOR IS MAJORS

Description:

This course provides a detailed examination of electronic commerce. Students study various forms of
electronic commerce: EDI, Internet and Web applications. Emphasis is on the actual development and
implementation of electronic commerce applications.

To develop a detailed understanding of EC and its implementation

To become familiar with how EC is changing standard business processes..

To develop a working knowledge of Electronic Data Interchange and EDI software.

To become knowledgable on securing a Web site.

To develop a skill in writing CGI scripts.

To examine various EC issues: marketing on the Internmet, legal ramifications of electronic
transactions, etc.

Audience:
Senior IS and CS students or the permission of the instructor.
Prerequisites;

Data Communication, Programming (C++ or Java), Data Base Management, Operating Systems, html
and Internet Knowledge

Assignments:

Students will be required to gather data and submit reports on a specific commercial electronic commerce
software product. Students will interface a htm! form with a database using a cgi script.

Course Project:

An important element of the course is an actual EC experience. Students form a virtual business and
conduct electronic commerce with other virtual businesses at other universities.

Topical Outline:

Electronic Commerce
Overview

History and Evolution
Applications and Examples

SN RS

Telecommunication Issues
Network Infrastructure
Value Added Networks

The Internet and the WWW
. Evolution of Internet

Impact of Web

Internet commercialization

Internet Protocol Suite
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Multicast IP
IP Future
Intranets
CGI Scripts

Secure Electronic Commerce
Client-Server Network Security
Firewalls

Data Encryption

Government Regulations

Electronic Data Interchange
Definition and evolution
Standards

Legal Issues

Commercial EDI applications

Electronic Payment Systems
Electronic Funds Transfer

Types of Payment Systems

Designing Electronic Payment Systems

Types of Electronic Commerce
Consumer-oriented EC
Intra-organizational EC
Inter-organizational EC

Electronic Documents
Digital Libraries
Impacts of EC
Organizational
Societal

Text:

Kalakota, R.and A. Whinston. Frontiers of Electronic Commerce. Addison Wesley, 1996.
Additonal course materials are avaliable on-line.

APPENDIX II

ELECTRONIC COMMERCE COURSES ACCESSIBLE VIA THE WEB SOURCE: ISWORLD
NET

International FElectronic Commerce - American University, Prof. Erran Carmel, Kogod College of
Business Administration, Spring 1997. Graduate Course, MBA elective

Electronic Commerce - University of Louisville, Prof. Brian L. Dos Santos, College of Business & Public
Administration, Spring 1997. Graduate Course

Doing Business on the Internet - Harvard University, Lisa R. Klein, Harvard Extension School, Spring
1997. Grad course

Marketing and the Internet - University of Delaware, Alex L. Brown, College of Business & Economics,
Spring 1997. Marketing course
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Electronic Commerce: Business for the 21st Century - New York University, Prof. Ajit Kambil, The

Leonard N. Stern School of Business, Spring 1997. Graduate Course

The Information Superhighway - Boston University, C. Suzanne Iacono, School of Management, Spring
1997. Graduate course

Electronic Commerce - DePaul University, Chicago, Illinois, Dr. Sasa Dekleva, Kellstadt Graduate School
of Business, Fall 1996. Graduate course

Computers and Modern Organizations - University of California at Berkeley, Berkeley, California, Dr.
Malu Roldan, Haas School of Business, Fall 1996.

Internet for Business - David N. Myers College, Cleveland, Ohio, D. Trivison and R. Brhel, Fall 1996.
Undergraduate course

Use of the Internet for Business and Commerce - Nanyang Technological University, Singapore, Dr.
Gabriel Goren & Dr. Jon D. Kendall, Nanyang Business School, Summer/Fall 1996.

Using IT in a global economy - BI Stxﬂ;elsen Norwegian School of Management, Prof. Espen Andersen,
1996. Graduate course

ganisationa i i i erce - University College Dublin,
Professor Blake Ives M1chael Smurﬁt Graduate School of Business, Spring 1996.

Commerce on the Information Highway -University of Pittsburgh, Professor Dennis Galletta, Katz
Graduate School of Business, Summer 1995.

Managing Electronic Commerce - University of Rochester, Ravi Kalakota, MBA CIS course, Winter 1996.

Electronic Commerce on the Internet - University of Michigan, George Widmeyer, seven week MBA
course, Fall 1995 and Spring 1996.

Electronic Commerce: Business Uses of the Internet - University of Illinois at Springfield, Rassule
Hadidi, Fall 1995. This course is designed for the School of Business and Management graduate
students.

Information Technology in Marketing - Columbia Business School, Rajeev Kohli, 1995.

Managing in the Marketspace - Harvard Business School, John Sviokla, 20 session graduate MBA course,
Spring 1995.

Marketing and the Internet - Fuqua School of Business, Duke University, John M. McCann and John
Gallagher, an elective course in the MBA program, Spring 1995.

ni : Internet Technologies for iti n - Bowling Green State
University, Simha Magal, Fall 1996. Senior level undergraduate MIS Class.

Riding the Information Super Highway - California State University at San Marcos, David Jankowski,
Spring 1996. Undergraduate Course for all majors. Computer Literacy only prerequisite. Study of the

Information Superhighway with an emphasis on hands-on usage of the Internet, and the personal,
business, technical, and social implications of the Superhighway.

Electronic Commerce - Southern Methodist University, Blake Ives, Spring 1995. Experimental
Undergraduate Honor's course. Internet / WWW focus
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TOOLS FOR TEACHING CHANGE MANAGEMENT:
THE MATRIX OF CHANGE™ AND SUPPORTING SOFTWARE

Erik Brynjolfsson
Stanford University and MIT

Marshall van Alstyne
University of Michigan and MIT

Abraham Bernstein

Amy Austin Renshaw

One of the key advantages of information
technology is its ability to support new
organizational forms. The task of shifting between
old and new forms, however, can be a difficult, time
consuming, and haphazard process (Davenport,
1993, Davenport and Stoddard, 1994; Hammer,
1990). Interactions among various work practices
can lead to numerous unanticipated side effects as
mangers alter individual practices without
considering whole systems of work. In particular,
the importance of complementarities among
different practices has been formalized
mathematically in the economic literature
(Milgrom and Roberts, 1990). However, practicing
managers and students have had difficult in
applying these insights.

This talk will present recent developments in
providing support tools for change management
and explain how they have been effectively used for
teaching students about IT-enabled change
management in the core IT classes at MIT and
Stanford. It will also demonstrate new software for
use in both the teaching and practice of business
process reengineering. The software has been
developed using the Visual Basic programming
language and executable versions will be available
for delivery over the Worldwide Web for classroom
use (see http:/ccs.mit.eduw/ MoC).

The core of the new teaching sequence is a new
tool, the Matrix of Change, which helps to
characterize such change management features
as the feasibility of proposed changes, the
preferred speed of execution, and the best
sequence of changes. It works by identifying
complementary and interfering work practices.
Complementary practices reinforce one another.
Doing more of one complement increases returns
to another. Narrow job functions, for example,
increase a firm's ability to offer piece rate pay so
these practices are complementary. In contrast,
interfering practices work at cross-purposes. A
flatter managerial hierarchy, for example, shifts
more strategic decisions to workers, decreasing a
firm's ability to offer piece rate pay.

The experience of a large consumer products
company provides an instructive example. Top
management sought to use IT to drive a
revolution in its manufacturing processes and
they understood well that simply introducing IT
was not enough to get the results they required.
Accordingly, they specified a detailed plan for
changed business practices in several areas
including supplier relations, product variety,
inventory  policy, job  responsibilities,
management systems and incentives. After an
investment of millions of dollars in highly
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flexible, computerized equipment, the firm was
surprised to find that its productivity actually fell
while it made no real gains in flexibility or
responsiveness.

What went wrong? Close examination of the way
workers were actually using the equipment
revealed that they had only made surface level
changes in their factories business processes.
Many of the employees had several decades of
deeply rooted experience with the old technology
and systems and they found it all too easy to slip
into their old routines.

For instance, with the old equipment,
productivity depended critically on minimizing

time-consuming change-overs from one product
line to another and large work-in-process
inventories were routinely built up to minimize
stock-outs. With the new equipment, however,
change-overs could be done in a matter of
minutes and the management plan called for
squeezing out inventories. Nonetheless, a lot of
well-meaning factory workers continued to avoid
change-overs since they "knew", or thought they
knew, that always keeping the production line
humming was the key to higher productivity.
Ironically, with a little tinkering, they found that
the new equipment was so flexible that it could be
used just like the old machines! This may have
made it easy to avoid changing their tried and
true work habits, but the net result was that none

FIGURE 1
A MATRIX OF CHANGE ANALYSIS
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of the anticipated improvements in flexibility,
responsiveness or inventories were realized.

The basic problem with many business process
redesign efforts is that the various components of
the new system interact with each other. As a
result, they often cannot be implemented in
isolation. The accompanying diagram (figure 1)
illustrates a few of the interactions at the
consumer products company described above. In
the figure, a representative set of existing
practices for a more traditional hierarchy is
shown juxtaposed against a representative set of
target practices for a more modern
manufacturing plant. The results are summaries
of data administered as a survey to a group
consisting of managers, engineers, and plant
workers.

Plus signs indicate complementary practices and
minus signs indicate interfering practices. In this
example, under existing practices, designated
equipment complements narrow job functions
hence the "+" sign where these two practices
overlap at the left of the diagram. However, it
interferes with the target practice of providing
workers with greater responsibility, as indicated
by the "-" signs in the central matrix. A set of
importance ratings also helps to indicate the
relative value contributed by various practices as
seen by respondents to the survey.

While this simple set of interactions is relatively
easy to see, most IT-enabled process redesign
projects involve a far larger number of interacting
practices. = For instance, really changing
inventory policy requires more than a decree from
above. It requires new incentives (the old piece
rate system encouraged building up inventories)
and new training. In fact, at the consumer
product company, about two dozen distinct
practices were involved in both the old work
system and the new work system. IT directly
changed only one of them, but indirectly, it
required a much more complex collection of
supporting changes.

This story had a happy ending. By increasing the
level of communication among all the affected
parties, the importance of aligning business
practice with the new technology was better
understood. Within two years, performance

increased significantly at the firms' factories.
The team implementing the changes found that
many of the complicated interactions among
practices could be visualized with the aid of an
expanded version of the diagram above and some
related tools. A more detailed description of this
case and the change management tools that were
used there was published earlier this year
(Brynjolfsson, Renshaw and Van Alstyne, 1997).

The matrix is useful for answering several types
of change management questions, including
stability, pace, sequence, and transition
difficulty. It suggests, for example, that the set of
target practices is less stable than the set of
existing practices since it contains interfering
practices and many fewer complementary
practices. Pace and sequence may be governed by
the ability to identify blocks of complementary
practices and remove them simultaneously. A
block represents a cluster of thickly
complementary practices. Given multiple blocks,
the pace of change within a block should be rapid
while the pace of change between blocks may be
slow. The central matrix also shows how practices
interfere so that target practices may be
substituted for existing practices in a sequence
that accumulates the least cost transitions. It
would make little sense, for example, to introduce
flexible equipment before the block of practices
surrounding narrow job functions had been
removed.

As a pedagogical tool, the Matrix of change has
also been taught alongside alternative
approaches to improve students comprehension
of the change process in organizations. In
particular, a more improvisational approach
(Orlikowski and Hofman, 1997) emphasizes that
change is incremental and that managers may
need to revisit their preconceived plans as
implementation proceeds and they encounter
unanticipated obstacles. A learning approach
(Leonard Barton, 1988) also emphasizes that the
"know-how" and "know-why" of one group's
change plans and experience may need to be
disseminated among satellite groups to
streamline the change process and allow groups
to adapt to one another's modified behaviors.
These alternatives nicely complement the Matrix
of Change, which emphasizes the planning
aspects of change management.
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THE SUPPORTING SOFTWARE

We have a working prototype of the software to
support construction of the Matrix of Change and
its use in teaching.

We will demonstrate the software and make it
available to interested participants at the
conference. Several screen shots are presented in
the appendix. We implemented the software
using Visual Basic relying on the mostly object
oriented features of version 5. The Matrix of

Change software provides a standard MDI-
interface and handles most operations by direct
manipulation (like ‘drag and drop’, ‘double-
clicking’ etc.). In terms of functionality the base
release software offers support to draw the
matrix and fill out its values as well as some
sorting capabilities. These sorting capabilities
allow users to sort the matrix according to the
matrix-interactions. Furthermore reports of the
matrix can be generated in Visio™. Online help
will also be available.

FIGURE 2

A SCREEN SHOT FROM THE SOFTWARE IN USE

Matiix Of Change
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The software can be obtained from the Matrix of
Change web site: http:/ccs.mit.edu/MoC. It will
be offered for download in form of a ‘zipped'
archive that will have all the executable files
necessary to start the installation procedure. The
software does not require any network
connection. It was developed with the assumption
that users will have to be able to use it while
being at a field site as well as in their offices. In
addition people may want to use the tool to
examine proprietary data, they would not want to
share over the Internet. We therefore chose the
approach of developing a down-loadable
application as opposed to a purely web-based tool.
The software will only run on 32-Windows
platforms such as Windows NT™ and
Windows95™,

We are planning at least two major extensions to
the current release: routing optimization and
connections to a back-end database. The first
extension will consider the possibility of
optimizing the transition paths from the existing
to target states to achieve a least cost or least
disruptive path. The second extension will
consider process specific knowledge captured in a
large database of organizational practices
[Malone et al. 1992]. Process specific knowledge
might allow the software to automatically
generate interference patterns in the matrix and
enable the development of industry templates
and allow for in depth studies in certain
industries.
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APPENDIX

SCREEN SHOTS FROM THE MATRIX OF CHANGE SOFTWARE

FIGURE Al

STARTING UP THE MATRIX
OF CHANGE SOFTWARE

After Starting the Software an 'empty
Matrix appears, in which every state
has one default practice group with
one practice. By clicking on the
practice groups (respectively the
practices) with the right mouse button
new practice groups or practices can
be added.

FIGURE A2

CHANGING
THE NAME OF
A PRACTICE
(OR A PRACTICE
GROUP)

Double clicking on a
practice group or a
practice pops up a
dialog box which
allows to rename the
practice group (respec-
tively the practice).
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FIGURE A3
THE VIEW MENU

The 'View-menu controls the display of the matrix and the application. E.g. the importance rating or the
legend can be hidden (as in this screen-dump).
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FIGURE A4
BUILDING THE MATRIX AND ADDING THE IMPORTANCE RATING

After adding a few Practices and naming them, the interactions ('+', "-') can be assigned by simply clicking
in the correct square (one click will make a plus sign appear, a second click will lead to a minus sign, a
third click will clear the interaction). The Importance rating gets filled out by clicking with the right
mouse button in an importance-rating field and choosing its value from the pop up-menu.
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FIGURE A5

THE COMPLETED MATRIX OF CHANGE
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MAKING PROJECT GROUPS WORK:
THE IMPACT OF STRUCTURING GROUP ROLES
ON THE PERFORMANCE AND PERCEPTION OF
INFORMATION SYSTEMS PROJECT TEAMS

Brian Mennecke
East Carolina University

John Bradley
East Carolina University

While teams in the business environment are highly structured with clearly defined roles, unstructured
project teams in the educational environment suffer from communication and coordination problems. We
demonstrated the impact of this lack of structure by providing distinct roles and responsibilities for two
sections of an Information Systems class while leaving two other sections without imposed structure. The
structured teams not only reported a more positive experience with the project, they also scored significantly
better. This paper discusses team structure followed by the methodology and results of the study. The paper
concludes with a discussion of the findings, implications for teaching and further research.

INTRODUCTION

In our experience with supervising student project teams
in our information systems classes, we have noticed that
students frequently do not like working in groups. On
the surface, this seems odd. After all, students frequently
prefer to do many things in group settings. For example,
they often seek out social events such as sports outings,
parties, and meals in which the event itself is usually
defined by the collection of individuals that make up the
group. Further, even when working on assignments,
students often seek out others in order to work together
in groups —even when their instructors tell them to work
on the assignment individually! Nevertheless, there is
still something about being assigned to complete a project
in a group setting that students do not like.

What is it about project groups that students dislike?
Steiner (1972) and others (e.g., McKinney & Graham-
Buxton, 1993; Sadler, 1994; Yamane,1996) have
suggested that there are extra costs that are involved in
working together in groups. For example, when
completing a project alone, a student must only engage in
whatever activities the project requires. In a simple
sense, the activities, or work, required to complete the
project is equivalent to the cost the student must pay to
‘achieve success. However, there are additional costs that

students must deal with when working in a group. A
large part of these additional costs are the transaction
costs involved in engaging in group work.*

Transaction costs are those costs that arise because
group members must spend time and energy
communicating ideas and coordinating activities. There
are many components to the communication process that
can lead to greater transaction costs. For example, to
communicate, a message must first be encoded by the
speaker and then transmitted to the recipient(s). The
receiver(s) of the message must be able to receive the
message and then decode its meaning. Throughout this
process, there are opportunities for the communication to
be corrupted, misunderstood, or lost. When this occurs,
misunderstanding will occur which will either lead to
problems with coordination or to a need to communicate
the message again. In either case, these types of
communication problems lead to greater costs for the
group members.

A second cause of transaction costs relate to the overhead
associated with coordinating group activities. To carry
out their activities, group members must schedule times
for interactions, allot time for these meetings, and
communicate information about the agenda for meetings.
In the context of student project teams, these activities
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involve the coordination of meeting times around student
class schedules, extra-curricular activities, and work
times. These coordination tasks, in particular, can be
quite difficult for students to deal with because members
of project groups are often assembled by the instructor in
an ad hoc fashion or students self select their groups
without considering their schedules or other potential
conflicts.

One of the problems that many students face is that they
lack experience with working on formal projects in
structured group settings. This is not to say that
students do not have experience working in groups, but
rather that they lack experience with group meetings
that are structured and organized. For example, the
average business person spends many hours per week in
meetings (Panko, 1992). In general, these meetings are
well structured. For example, the members of the
meeting have defined roles, an agenda is set and
announced before the meeting, events and conversations
occurring at the meeting are documented in the form of
meeting minutes, etc. In general, most students do not
have this type of meeting experience.

To examine these issues, we performed a research
experiment to identify whether structuring student
project teams by assigning roles to group members would
help these teams to perform better and have more
favorable perceptions about their group experience. In al
cases, we expect that the treatment should have a
positive impact on performance and perceptions. The
next section describes the methodology used in the study.
This is followed by a description of our results. The paper
concludes with a discussion of the findings and
implications for teaching and further research.

RESEARCH METHODOLOGY
Independent and Dependent Variables

This research was designed to assess the impact of
assigned roles on group performance and group member
perceptions. To do this, we manipulated one independent
variable, member roles. In the treatment condition,
group members were assigned roles that were relevant to
structuring their group interactions (see Figure 1).
Groups in the control group were not assigned roles.

Several dependent variables were examined in the study
(see Figure 2). These variables can broadly be classified
as either performance measures or perceptual measures.
The performance measures include project grades and
student exam grades. The perceptual measures include
group cohesion, satisfaction with the interactions in the
group, ratings of group member participation, and

satisfaction with the group's performance. The cohesion
scale developed by Evans and Jarvis (1986) was used.
This scale is designed to measure a group member's
attraction to their group. The satisfaction scale was
adapted from Green and Taber's (1980) instrument.
Several covariates were also examined. These include
student ratings of the instructor, student demographic
data, student GPAs, student preference for working in
structured group settings, and other information about
the course. The student's preference for working in
structured settings was captured using the Group
Procedural Order Questionnaire (GPOQ) developed by
Putnam (1979). Perceptual measures and ratings were
captured using questionnaires.

Subjects

A total of 106 students were enrolled in the four sections
of ‘the course. Of these, 103 students filled out the
demographic questionnaire; 56 (54%) were male, 47
(46%) were female. The average age was 23 years.
Participants were recruited from four sections of a core
business course in information systems (DSCI 3063)
taught at a medium-sized university in the southeastern
Us. ‘ :

Students did not have a choice about whether they were
in a treatment section nor about whether they were to
participate in the role assignments. Nevertheless,

. students were not required to participate in the data
collection portion of the research (i.e., they were not

required to fill out and return questionnaires). To protect
anonymity, neither student names nor social security
numbers were used for data collection. Rather, students
were asked to make up personal identification codes that
they could remember and use on subsequent
questionnaires. All students were told that a research
study was being conducted and that they were not
required to participate in data collection nor to turn in
questionnaires.

Experimental Procedures

The course was taught by two instructors (the
researchers), with each instructor teaching two sections
of the course. The treatment, role assignment, was
randomly assigned to one of the instructor's sections of
the course with the result that the second section he
taught (the 12:30 section) received the experimental
treatment while the first section (the 9:30 section) was
the control. The treatments were counterbalanced in the
second instructor's sections (i.e., the first section, the 9:00
section, received the treatment while the second section,
the 11:00 section, was the control) to minimize bias
introduced by the order in which the courses were taught.
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In the sections receiving the treatment, the roles were
presented to the student groups during one of the class
sessions. During this session, the roles were explained
and students were asked to assume one of the roles
during their work on the project. Students in each group
were allowed to select which role they wanted to assume.
Periodically during the semester students in the
treatment sections were reminded about the roles.
Further, during the middle part of the semester, groups
in all sections of the course were required to meet with
the instructor to discuss their group, the course project,
and to ask any questions they might have. Students in
the treatment conditions were reminded of their roles
during this meeting and encouraged to continue to
engage in their role during the remainder of the
semester.

Data was collected several times during the semester.
Before groups were assigned and the course project
introduced, a demographic questionnaire was
administered. This survey asked for information such as
the students' GPA, their gender, their preference for
using computers, and relateld information. In addition,
the GPOQ instrument was also administered at this
time. Shortly after this, students were assigned to
groups and, for the treatment sections, roles were
introduced to the groups. Approximately one week after
groups were assigned, the group cohesion questionnaire
was administered. This questionnaire was also
administered during the middle of the semester and at
the end of the semester. In addition, students were asked
to complete a questionnaire at the end of the semester
that allowed them to evaluate the course, the instructor,
and their group and to express their satisfaction with
their project and their performance in the group.

The Course Project

The course is a common body course required by all
Business majors (Accounting, Marketing, Finance,
Management, Decision Sciences). One half of the course
content is the development of a small information system
using MS Access. The project for all four sections of this
course was selected by the researchers and involved fairly
complex programming techniques. Each major part of
the project was demonstrated in class, but the students
were responsible for using the techniques in the
development of their own information system. For most
of the students, this resulted in a significant dependence
on the other team members. The teams had to work in
harmony to complete the project.

In addition, an exam was given to all of the students
requiring each to demonstrate proficiency in MS Access
.as well as familiarity with the project design. Because of

FIGURE 1
STUDENT ROLES

Role & Description of Responsibilities

Presider or Meeting L eader:

This person is responsible for keeping the group's meetings on
task. This person should develop an agenda for the meeting and
let other group members know the agenda. This person should
monitor the group's progress during each meeting and identify
where deviations from the agenda occur.

Fil ager j ter;

This person is responsible for making sure that the
assignmentiproject files are secure, that backup copies are
frequently made, and that all members have current copies of alt
assignments. Where necessary, this person is to coordinate the
integration of different components of the database project. This
person is to maintain frequent contact with other group members
to make sure that they have current copies of all files.

This person is responsible for knowing the schedules for
everyone on the team (a schedule should be turned in to this
member immediately), deciding (based on these schedules)
about the dates and times of team meetings, and notifying
members of the scheduled meetings. This person has the
authority to call a meeting as long as no conflicts exist with any
member's official schedule.

rmedi

This person is responsible for acting as the primary intermediary
between the group and the course instructor. This person is to
meet periodically with the instructor to discuss the progress of
the group (this does not preciude other members from meeting
with the instructor). This person should be aware of how the
team is progressing on the project and whether there are any
major confiicts between any members.

the differing degrees of computer literacy and motivation,
team members had to help each other prepare for this
exam. In other words, the teams spent a great deal of
time working together in course-related activities.

RESULTS

The primary variables of interest in this study are
student performance on their group's project,
performance on an exam related to the group's project,
perceptions about cohesion, perceptions about
satisfaction, and perceptions about their group. The
means for the dependent variables are summarized in
Table 1. The results of the analyses related to each of the
variables are discussed below.

To examine the project and exam scores, the scores
within each section of the course were standardized to
facilitate comparisons between different instructors and
sections. For example, one instructor provided extra
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FIGURE 2 trend of the results show that cohesion in all groups fell
over time, but that it decreased less in the treatment

INDEPENDENT AND condition (see Figure 3). Thus, the treatment had a
DEPENDENT VARIABLES positive impact on group member cohesion.
Source .
_ Group Members Several other perceptual measures were also captured
Independent Variable Assigned Roles by and examined. These include satisfaction with the group
Variable Role Assignment Insiructor process, satisfaction with the group's project, and group
Dependent Student Evaluation Questionnaire member ratings of their fellow members' participation in
Variables of Group Members (end of semester) the group. None of these perceptual measures were
Group Cohesion Questionnaire .. . X
(beginning, midde, found to be slgmﬁca.n‘tly'dlfferent. Further, no covariates
and end of semeser) were found to be significantly related to any of the
Group Member Questionnaire treatment variables.
Satisfaction (end of semester)
Project Grade Assigned by Instructor TABLE 1
Project Exam Grade Assigned by Instructor
Covariates Preference for Queslionnaire MEANS AND STANDARD DEVIATION SCORES
Procedural Order (beginning of semester) FOR DEPENDENT MEASURES
Demographic Data Questionnaire
(age, gender, (beginning of semester) Treatment Conditions
s’oix':: f:{cjs"g Dependent measures Control Treatment
Student GPA Questionnaire
tnstructor Assigned Standardized Project Scores n=47 n=59
Mean 85.1 904
credit on the exam and project while the second Std Dev. 97 87
instructor did not. No significant differences were
observed for standardized exam scores. This indicates Standardized Exam Scores n=47 n=58
that there was no difference in the ability of the Mean 81.7 19
individual group members across the treatment Std Dev. 84.4 16.8
condition. On the other hand, the results for the
standardized project grades show that groups in the Cohesion (higher = greater cohesion) n=24 n=38
treatment condition scored significantly higher on their Time 1
projects than did groups in the control condition Mean 155.0 161.0
(F{1,105}=8.585, p.=0.004). These results suggest that the Std Dev. 153 13.2
treatment had a significant positive impact on group
performance in the treatment group. Time 2
Mean 147.5 160.7
Cohesion was measured three times during the semester Std Dev. 215 126
in order to examine over time the impact of the treatment
on group member feelings about their group. Our Time 3
expectation was that group members in the treatment Mean 139.5 153.6
condition would develop more favorable perceptions of Std Dev. 299 192
their group when compared to individuals in the control
condition. To make certain that groups were similar Satisfaction with the Group's Process n=32 n=47
when they were first formed, we performed an ANOVA Mean 223 6.0
comparing cohesion scores across the treatment condition Std Dev. 217 54
for the first time interval. The results show that no
significant difference existed for cohesion between the Satistaction with the Group's Project n=35 n=50
treatment conditions when the groups were first formed. Mean 15.9 238
However over time, group members in the treatment Std Dev. 16.5 27
condition reported significantly higher cohesion than did
members of control groups (F(1,60}=8.864; p=0.004). The Rating of Participation n=47 n=59
Mean 100.3% 100.2
Std Dev. 243 215
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LIMITATIONS

Research of this type is always confounded by extraneous
factors that cannot be eliminated. One of the most
obvious factors in this study was the use of two
instructors with their different teaching styles and
interactions with the classes. To minimize this effect, the
instructors used the same syllabus, texts, assignments,
very similar exams, and even agreed upon the wording of
our instructions to the students concerning team
activities. Instruction was not found to be a significant
covariant. Students also react differently in early
morning classes, showing more interest in the later
morning classes. We both had one class that met earlier
in the morning than the other class, therefore, to
minimize this effect, we alternated treatments so one
earlier class of one instructor and one later class of the
other instructor received the treatment. Class time was
not found to be a significant covariant. The classes were
also of different sizes, with the treatment classes
containing a total of 13 teams and the control classes
containing 17 teams.

Another weakness was the degree to which the students
adhered to the role assignments in the treatment teams
and the degree to which the control teams developed their
own structure. To minimize this effect, we reminded the
treatment teams several times of the importance of their
role assignments, but we could not interfere with the
control groups. In spite of this weakness, the difference
in group cohesion was significant. Overall, we were in a
situation with two male instructors teaching the same
material to students drawn from the same pool. We are
convinced that the similarities outweighed the
differences thus resulting in meaningful findings.

Even though we did find significant differences, there
were several other factors that we thought would be
significant but.were not. For instance, we expected the
treatment teams to be more satisfied with the experience
than the control group. We asked them questions
concerning their general perceptions about their
participation, social atmosphere and team function.
There were no significant differences. Most of the
students perceived their involvement in the teams about
the same. However, the cohesion questions targeted
specific feelings (I feel involved in what is happening in
my group.) and actions (If I could drop out of the group
now, I would.) related to team membership which were
significantly different. Some unknown factors prevented
the general perceptions of the treatment teams from
being different than the general perceptions of the control
system. We were not able to control these unknown
factors.

DISCUSSION

During the course of a semester, group dynamics change
drastically. During the first several months, the work is
comparatively simple and the students enjoy making new
friends. However, during the last month, the pressure to
complete the project intensifies and the group members
find their time being spent on other classes. This is
especially true with those students who are majoring in
areas other than Management Information Systems
within the School of Business and need to focus on their
major courses. Most teams procrastinate until the
project due date is unavoidable then schedule lengthly
sessions trying to catch up. This is frequently one person
on each team that is not as stronly motivated as the
others and stops participating or free loads. During the
last month especially, as the pressure increases,
intragroup cohesion can be expected to decrease. This
clearly happened in all of our groups. However, based on
the measures of cohesion reported above, the treatment
groups maintained a higher level of cohesion through the
midpoint of the project and then ended the semester in
much better shape than the control groups. As expected,
the data suggests that added structure contributes to the
overall health of groups. Another indication that added
structure is a positive factor in health of a group is the
quality of the results. The treatment teams produced
information systems that were significantly superior to
the information systems produced by the control teams.

The assignment of roles and responsibilities in a group is
one of the factors regularly found in business
environments. Increasingly the structure of the
academic groups used in this research by the assignment
of roles and responsibilites resulted in a significant
increse in group cohesion and in the quality of their
output. In many courses, the tendency of the instructor
is to put the group together and then merely turn them
loose to perform their assigned tasks. These findings
indicate that instructors should do more to provide more
internal structure for their groups. They should clarify
the tasks that are critical to the functioning of the group,
define roles for those tasks, and support the group
members that assume those roles.

FUTURE RESEARCH

By the end of the study, one fact had become clear. We
were not in the habit of instructing our teams in group
dynamics and communication. We usually helped the
teams identify team members then graded the teams on
the combined activities without instructing them in how
to effectively organize, communiate, synergize their
ideas, resolve personality conflicts, and otherwise
function as a single unit to maximize the benefit of their
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FIGURE 3

OBSERVED RELATIONSHIP OF COHESION OVER TIME

ICOhesion Scores

Time 2 Time 3

—a—— Control
~~~~~ W Treatment

Observation

varied strengths and abilities. Our next step is to
investigate how this instruction can best be
accomplished. We are also interested in the use of
Internet technologies to increase team performance. One
of the problems with student teams is the diversity of
their homes, schedules, and outside activities. Several
students commute up to an hour for classes and are back
home taking care of family responsibilities at the times
their team mates want to meet. Having the teams
communicate via email, listserv, chat room, etc. would
allow the team members to meet at times that are
acceptable to everyone. We are interested in how these
technologies can best be used and the magnitude of their
impact on team performance.

ENDNOTE

1. There are other costs associated with working in
groups. For example, Steiner (1972) proposed the idea of
process losses associated with group work. A process loss
is defined as the differnece between the potential
productivity and the actual productivity of the group.
There are two sources for process losses: motivation
losses and coordination losses.
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A RESOLUTION TO THE TEAMWORK DILEMMA
AT A COMMUTER UNIVERSITY:
EXPERIENTIAL LEARNING WITH THE SDLC

Charlotte S. Stephens
Columbus State University

While working in teams is beneficial to students, commuter colleges and universities face many obstacles
to providing team experiences. At our regional commuter university, students drive 30-40 minutes to class,
work full-time, and at an average age of 27 years old, have many family obligations. Further, with
downsizing, work weeks have stretched to fifty and sixty hours. Student feedback on course evaluations
indicates that while team work is sometimes valuable, coordinating schedules and finding time to
commute to meetings makes team work problematic for these students. This paper describes an experiment
with an alternative approach. A partner approach was employed for two quarters where two students
must each play three roles in a reciprocal way: client, systems analyst, and developer.

INTRODUCTION

Communication between clients and the IS
development team continues to be a critical
success factor in systems projects, and the most
frequently identified reason for systems failure.
In an academic setting in which IS majors learn
their role in the Systems Development Life Cycle
(SDLC), learning to communicate effectively with
clients is a critical learning outcome. Project
teams theoretically emulate the SDLC for
students. However, teamwork in academia has
been plagued with problems, particularly those
associated with grading and participation . At
commuter university with adult students, the
team work problem, while no less important, is
very difficult. Time to commute, time to meet,
and finding a common time on busy schedules
makes this important learning outcome very
difficult to achieve through traditional teams.

This paper presents a solution implemented for
two quarters which seems to have achieved the
goals of the team experience and experiential
learning experience without the problems
encountered with teamwork. Each student is
accountable for developing an application in
Access. Perhaps the best benefit of this solution
has been that students clearly understand the

problems associated with client communication,
As one student said, "After you get the client's
requirements nailed down, the rest is not so bad.
I thought Access was going to be the hard part.”

PROBLEMS WITH TRADITIONAL TEAMS

In the Principles of Information Systems
Development class, project teams had been used
to define a problem, develop requirements,
perform rudimentary analysis and design,
actually develop a project in Access, document the
project, and write a paper on the experience. The
goals of this team exercise were to provide
experiential learning of the systems development
life cycle (SDLC) and to enhance database skills
by actually using skills acquired through lab
assignments to develop a project. Aside from
student complaints about the inconvenience of
teamwork, lab exams and student peer
evaluations provided evidence that participation
in the experience was uneven. One or two
students typically did almost all the work.
Furthermore, students also missed a critical
aspect of the SDLC, communicating with a client
who must accept the final deliverable. Using two
project teams who must interact as client and
systems group would further intensify problems
adult commuter students face with teamwork.
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AN IS PROJECT WHICH
REQUIRES PLAYING ALL THE PARTS

For the principles or foundations course in IS,
understanding the role of client, systems analyst,
and system developer is a major learning
outcome. The IS project described requires
students to actually play all three roles during
the quarter. Each student selects a partner.
Students were advised to select partners based on
the following criteria: ease of communication,
either because of shared work places or because of
home locations, common grade goals, mutual
interest in project idea, and social compatibility.
These self-selected partners then play reciprocal
roles as client -systems analyst. For example
Student A acted as analyst, interviewing Student
B. Student A then submits the problem
definition and system requirements for the
project described by Student B. B has to "sign off"
on the project specifications provided by the A.
The grade for Student B's problem definition,
requirements, and specifications goes to A and
vice versa. Analyst A is also a client whose
analyst is student B. After analysis and design,
each student develops the project using Access to
the specification written by his/her analyst. Then
each analyst must "acceptance test" the project
against the original specifications. Any changes
must be submitted to and documented by the
analyst. Thus each student plays each role in the
SDLC. The difficulty of communicating
requirements, even on a one-on-one basis,
becomes apparent.

PITFALLS

A major pitfall to this approach is that some
students were unable to create satisfactory
specifications in a timely manner. The
specifications had to be acceptable for
development or they received a grade of R for
Redo. Thus, the analyst's inability or lack of
effort in creating acceptable specifications could
cause another student to delay development.
Some students experiencing this situation
actually created their own specifications and
asked permission to begin development. When a
student dropped the course, partners were left at
a disadvantage as well.

METHODOLOGY FOR
THE PARTNER EXPERIMENT

Project Descriptions

Project descriptions were issued to students and
discussed in class.

Each student will select a database
project topic and a partner student. Each
student will develop the database project
selected, but communicate the project
requirements and any modifications
made to requirements during develop-
ment to a partner student. Partner
students will write a report on the
requirements, modifications, and extent
to which the project met the
requirements. Every student must act as
a partner student and will receive a grade
for the Student Partner Report.

Each student must submit (1) a disk with
the operational system (2) documenta-
tion as described below. Each student
must be prepared to demonstrate his or
her project to the class.

Students were also given an outline of their final
documentation, along with delivery responsibility
by role.

Project Timing

During the first three weeks of the quarter,
students completed database lab assignments
individually while we discussed in class an
overview of the development life cycle and then,
database design. One class was devoted to an
Access lab. During the second week of class, the
project was discussed in detail and students
selected a partner. In week four, each student
acting as an analyst had to submit project
specifications including a problem definition
statement, system requirements, a sketch of all
desired outputs, a definition of required inputs,
and file structures with field descriptions. Of the
twenty-eight students enrolled in the class, all
but five received an R for Redo on the first
submission. We continued to work on project
specifications, often through individual
conferences, until week 6, when development was
to begin. Ten minutes were allowed at the end of
class twice during this period for partner
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consultations on any change request forms.
Development was to be complete by week 8, and
the final project documentation submitted in
week 9. The course also involved three exams
and a team-based case study analysis. We
devoted weeks 8-10 to a more thorough
treatment of the SDLC, including the systems
analyst's tools and techniques. Most students
submitted specifications three times before
receiving a grade.

RESULTS

Students reported that the partner approach was
helpful in terms of arranging for meetings.
Oftentimes, a phone call or e-mail would do when
only two people were involved. They also
reported that they learned the difficulty of
communicating requirements and of capturing
requirements. When we discussed the SDLC
during the last few weeks of the quarter, their
own experience became part of our discussion.
Most partners had found prototyping invaluable.
Further, as opposed to teamwork, every student
was clearly involved in this communication
process. Only one student failed to submit a
project. The chief benefit of this approach as
compared to teamwork was increased
participation in all phases of the SDLC by each
student.

Some disadvantages for this approach versus
teamwork is that partner conflicts and
miscommunications seemed harder to resolve
than group ones where other team members often
take the lead in resolving conflict. One-on-one
conflicts were more awkward and harder to
resolve. At the end of the quarter, two sets of
partners were barely speaking to one other. The
camaraderie that often develops in a class as a
result of teamwork was also missing, although
test study partners seemed to have been formed
more during these two quarters. With each
student writing a paper on the project he/she
developed, a paper evaluating the one for which

TABLE 1
DOCUMENTATION

1. Short paper (Title page, Table of Contents)
1.1 Project Description

1.1.1 System goals or what is to be
accomplished, what problem solved
1.1.2 Outputs
1.1.3 Inputs
1.1.4 Processing
1.1.5 Interface
1.1.6 File structures and index fields
1.1.7 Related field(s)

1.2 What was learned from the experience
1.2.1 From partner student perspective
1.2.2 From developer perspective

2. Student partner report
2.1 Initial requirements
2.2 History of modifications to requirements
2.3 Assessment of how well the final project
met requirements

3. Appendix
3.1 Database structures
3.2 Report(s)

3.3 Query
3.4 Form

they served as analyst, and developing a
database project, the work load increased for
students as opposed to a team effort with one
database project and documentation.
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TEACHING WEB APPLICATIONS DEVELOPMENT
TO INFORMATION SYSTEMS STUDENTS

Shuguang Hong
Georgia State University

The World Wide Web has been regarded as the most important information technology revolution of the
1990s. 1t not only has drastically changed the nature of information technology in business and education,
but has also imposed a great challenge to developers of information systems (IS) curricula worldwide. To
provide IS students with an education that will help them face the challenge of the new technology,
Internet-related courses have become an essential component of IS curricula.

Two courses have been developed at Georgia State University for teaching Web applications development
to IS students. This paper discusses the structures of and lessons learned from these two courses. An
improved course structure is also proposed, based on the experience gained in teaching the courses.

INTRODUCTION

The World Wide Web (WWW or Web) has
profoundly changed information technology in
the 1990s. It has not only moved information
sharing to a global level, but also penetrated deep
into the heart of corporate information systems.
Commercial Web sites, Intranets and Extranets
have taken root in almost all organizations.
According to a recent Forrester Report, the
Internet commerce software market will reach
$3.2 billion by the year 2000 [Forrester 97].

Web applications have drastically changed since
the inception of the Web by Tim Berners-Lee at
CERN in 1989. In the beginning, Web
applications were simple Web pages used mainly
for information sharing. Today, Web applications
have expanded into the commercial sector and
evolved into sophisticated corporate information
systems, such as human resource management,
order tracking, travel reservation systems, etc.
As shown in the same Forrester Report [Forrester
97], some commercial Web projects cost as high as
several million dollars.

Consequently, developing Web applications is no
longer a simple task of HTML editing. Corporate
Web applications must integrate with various

operations of the organization and existing
corporate data sources. Unfortunately,
conventional systems analysis and design
methodologies are inadequate to address the
unique design requirements of the Web. For
example, conventional systems design methods
cannot address the issue of Web page design, nor
integration of these pages with corporate data
sources based on high-level data models (e.g.,
Entity Relationship models). The conventional
methods are also inadequate for translating
process models (e.g., workflow models) into the
design of navigation methods (e.g., indexing,
guided tour, etc.) and server-side code that
accesses various data sources. Thus, a course
focusing on Web application development is
needed.

To meet the demand, we have taught courses on
the development of Web applications at Georgia
State University. The primary objective is to
provide adequate education for our students in
order for them to compete in today's job market.
Skills in this area are in high demand, as shown
in a recent career report in ComputerWorld
magazine [Engler 97].

The first section of this paper describes the
structures of the two courses and the experience
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gained in teaching them. A proposed Web
application course syllabus based on our
experiences is presented in the second section.

WEB APPLICATIONS
DEVELOPMENT COURSES

In Spring Quarter 1996, we offered the first Web
applications development course. It was offered
as an advanced topic course for students with a
major in Computer Information Systems (CIS).
Enrollment comprised 30 undergraduate
students, all of them seniors.

A similar but improved course was offered as an
advanced topic course for graduate CIS students
in Fall Quarter 1996. The total enrollment of the
class was 35, and consisted of second-year
graduate students.

Prerequisites for both classes were the same.
Students were to have taken a programming
course in a high level language (such as C, C++,
or Visual Basic) and have completed a database
management course.

The Scope of the Courses

As Web applications development deals with a
wide range of subjects, there are many different
approaches to designing such a course. On one
end of the spectrum, the course can be taught
with a very strong management orientation. The
focus is then on strategic, marketing, and sales
issues (e.g., [Carrol 96]). Such a course can be
categorized as an Electronic Commerce course.
Many schools have developed courses in this
category, as listed in the Electronic Commerce
Course Page of ISWorld Net [ISWorld Net] and
the Internet, Etc. section of Global IS Education
[GISE]. Examples of such courses can be found in
[Bentol, [Dekleva], [Galletta], and [Williams].

On the other end of the spectrum, the course can
focus on technical issues such as internetworking,
TCP/IP, CGI, and Java programming. Such a
course falls into the category of Internet
Technology, and can be found in typical computer
science curricula. Examples of such courses can
also be found in the Internet, Etc. section of
Global IS Education [GISE] and other individual

We have chosen a third approach and focused on
Web applications development. This subject falls
in the area of systems analysis and design and
cannot be adequately addressed by courses in
either electronic commerce or Internet
technologies. However, as discussed earlier
conventional systems analysis and design does
not address the unique characteristics and design
requirements of Web applications. Our intent is
to fill the void.

The Structure of the Courses

The following discussion is derived primarily
from the graduate course because it followed—
and took advantage of the experience gained
from—the undergraduate course. Appendix A
lists the textbooks used and the lecture plan of
the course as posted on the Web site for that class
(http://cis.gsu.edu/~shong/teaching/cis849/).
Appendix B shows the table of contents of the
lecture notes of the class.

TABLE 1

SUBJECTS COVERED IN THE COURSE

Topics Description Ratio Assignments
Introduction ~ WWW, HTML, 13.3% Build home pages
multimedia for each team
Web Servers  HTTP, Web server 6.7% SetupaWeb
instaliation & server on home
administration computer
Design Web site design 23.3% +Read Web design
methods issues, design guide, guides and design
and design methods methods
for Web applications +Apply the design
method to team
projects
+Present the
design in class
CG! CGl programmingin  16.6% Completea

Perl, file and database CGt
access, database programming

programming

gateway software assignment
Java Network-computing  13.3% Complete a
programming  concept, Java and Java applet

Java Script assignment
Advanced Web security, Intranet, 20% *Read selected

topics legal issues, including articles

course deSCl’iptiOIlS (e.g., [Beguelin], guest lectures +Conduct a
[Chatterjee)). literature survey
on a selected topic.
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The class comprised four components: lectures,
team projects, individual assignment, and exams.
All lectures were conducted in a room in which
the instructor and students had computer
workstations. The topics and time ratios of the
lectures are listed in Table 1.

Team Projects

The team projects lasted the entire quarter. Each
team consisted of at most three team members
who were responsible for finding a local company
that would sponsor a Web project. The team
conducted several interviews with sponsors at the
beginning of the quarter to determine project
requirements. During the quarter, teams
maintained close relationships with project
sponsors, reporting progress and obtaining
feedback.

By the end of the quarter, each team gave a
formal, on-site presentation to their sponsors, in
addition to a class presentation. Each team also
prepared thorough documentation for their
sponsor. Prior to the project presentation, the
instructor wrote a letter to thank each sponsor
and to request a written, sealed evaluation of the
team.

There were two specific project requirements.
One was that the project must be database-
driven. (That is, all dynamically changed data
had to be stored in a database.) The other was
that two interfaces had to be provided, one for
public browsing and another for administration.
The latter was a protected interface for
authorized users only, and was designed for
maintaining the application once the project was
completed. The maintenance pages allowed a
sponsor to use a Web browser to access the
database and to update information without
coding.

The feedback received from the sponsors on the
maintenance pages was very positive. They felt
that the facilities these pages provided greatly
simplified updates and reduced maintenance
costs.

Computer Software and Hardware

A special Web server that provided the
applications and exercises need to run CGI

programs was set up for the class. As with most
universities, Georgia State University does not
give students full access authorizations to its Web
servers for security reasons. This restriction was
also true for the project sponsors that had their
own Web servers. Thus a standalone, dedicated
Web server was an essential component of the
class. ‘

The hardware for setting up such a Web server
does not have to be a high-powered computer.
The computer we used was a Pentium 66 with 16
MB memory and a 640 MB hard drive. It was
connected to the Computer Information Systems
department's Token Ring network. We found
that this configuration was adequate for
supporting both classes.

Database gateway software (Allaire's Cold Fusion
[Cold Fusion]) was installed on the Web server to
reduce the amount of CGI programming
necessary. Cold Fusion allows the development
of database-driven applications without CGI
programming, requiring knowledge only of
HTML and SQL. As discussed earlier, developing
Web applications was the main focus of this class,
and adopting this software tool allowed the
students to focus more on the design issues than
coding.

As shown in Table 1, students were asked to set
up Web servers on their personal computers. The
database gateway software Cold Fusion [Cold
Fusion] and several popular Web servers (e.g.,
[WebSite], [ZBServer]) provide 30- or 60-day free
evaluations. Setting up a Web server at home
involved no additional cost to the students. There
were several reasons for such a requirement.
First, students could acquire the knowledge and
skills of Web server installation and
administration. Second, it allowed students to
develop and test their applications on their own
computers before uploading the applications to
the Web server. Third, a large number of the
students were part time and allowing them to
work remotely reduced commuting time. Finally,
since most work was done at home there was less
need for server administration, and no need for a
dedicated computer lab. Students developed
their applications at home, then used FTP to
upload their applications to the server.
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Individual Exercises

Two small programming exercises were assigned
to each student. In addition, each student was
also required to conduct a literature research on
a selected topic and write a survey paper. Four
outstanding papers were selected and presented
in class. As shown in Appendix B, the papers

discussed Internet security, Intranet, and legal

issues.
Outcomes and Lessons Learnt

Students in both classes encountered two major
difficulties. The first difficulty was collecting
project requirements from project sponsors. This
difficulty was experienced more often in projects
involving the development of commercial Web
sites, whereas Intranet applications were usually
well defined.

Most corporations have found it difficult to
translate their business success to cyberspace.
Their initial attempts, prompted by a tidal wave
of other companies moving onto the Web, were
sometimes intended merely to establish an
Internet presence—any Internet presence. These
attempts often lacked the mnecessary
understanding of the power and limitations of the
Web. The lessons we have learned from the
mistakes of the past suggest that education on
issues relating to electronic commerce is required
if the next generation of IS graduates is to
successfully exploit the power of the Web.

The second major difficulty experienced by the
project teams was adopting and applying analysis
and design methods. Because the Web has
evolved so rapidly, there were few design
methods available when the two courses were
offered. Those methods that were available were
extensions of design methods for hypermedia
applications, such as the RMM method proposed
by Isakowitz and his colleague [Isakowitz 95].
Our solution was to define an analysis and design
method by combining features in the RMM
method with conventional analysis and design
methods [Hong 93]. However, the students found
it difficult to apply the design method because of
impedance between selected analysis and design
features. The problem calls for a well-defined and
well-tested method for developing Web

We strongly recommend adopting a Web
application development tool. No such tool was
adopted in our first class; students manually
wrote CGI programs to produce dynamic Web
pages. Cold Fusion was adopted for the second
class, which made significant differences in both
the complexity and quality of the projects. (Please
refer to the project pages of those two classes
(CIS485 Proj] [CIS849 Proj).)

Overall, students viewed the two classes as very
valuable. Many students from the classes are
now working on Web-related projects in their
organizations. Altogether the project teams
developed twenty-three Web applications for
companies ranging from small businesses to
Fortune 100 companies. More than half of the
projects have been converted into official Web
sites. The student teams were highly motivated
and made a great effort to produce high quality
applications beyond the expectation of project
sponsors, as reported by the sponsors in their
evaluation letters.

A PROPOSED COURSE

There is more than one way in which Web
applications development can be incorporated
into CIS or MIS curricula. One way is to
integrate the subject into systems analysis and
design courses. The advantage of this approach is
that existing curricula do not need to be changed
and the subject can be integrated into the
instruction of conventional systems analysis and
design.

We propose a different approach, a separate
course for Web applications development. We
believe that there are too many topics within this
area to be covered as a part of another course. A
separate course gives sufficient time to treat the
topics of developing Web applications in
reasonable depth.

Prerequisites

There are several prerequisites for the proposed
course. First, students should have completed a
database course. As databases are an essential
component of Web applications, familiarity with
database management and SQL is necessary.

applications.. Second, students should have taken at least one
programming course, such as C, C++, or Visual
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Basic. These skills are necessary for writing CGI
programs, and the Web applications development
course should not attempt to teach introductory
programming. If a software tool like Cold Fusion
[Cold Fusion] is adopted for this class, the
programming prerequisite could be optional.

Another optional prerequisite would be a course
in systems analysis and design. If students have
already had such a course, the discussion of
design methodology could build upon their
established knowledge of systems analysis and
design.

Objectives

This course should focus intently on the
development of Web applications. Ideally, when
students have completed this course they should
be qualified to pursue jobs as Webmasters, Web
application developers, or related careers.

Computer Software and Class Lab

Two types of computer software are essential: a
Web server, and database gateway software or a
Web application development tool. The Web
server is used to host all student projects and
exercises. Qur experiences suggest Microsoft
Internet Information Server on a Microsoft NT
workstation. The selection of this platform is
based on its simple administration and low cost
(IIS is free with NT server). A standalone Web
server gives students the capability of running
Web applications with minimal constraints.

A database gateway software or development tool
(e.g., [Cold Fusion], [IntraBuilder], [JDesigner],
[NetDynamics], or [Visual InterDev]) helps lower
the learning curve and reduce the time required
for coding Web applications. Such software is
very critical for schools in quarter systems. Our
experience has strongly suggested that adopting
such software tools allows students to focus on
design instead of coding.

Server side database software is not required. In
our classes, we allow students to develop their
applications using Microsoft Access. The
selection of Access is based on its wide
availability and low cost. Our students first
created a database on a personal computer, then

uploaded it to the Web server to support their
applications. The major benefit of such an
approach is that it requires no database
administration such as creating user accounts.
We used this approach for the two classes and
have not had any problems with it.

A designated lab for the class was not necessary
because students could access the Web server
from any computer that had Internet access
either directly or remotely. However, the room
for such a class must have at least an instructor
workstation with Internet access. This allows the
instructor to demonstrate various Internet
technologies.

The cost for setting up an adequate Web server
for such classes is estimated as follows:

free (assuming the school has
already had Internet connection)

Internet connection:

Web server hardware: $2,000.00 to $2,500.00
(e.g., a Pentium Pro 200 with 64 MB
memory and 4.0 GB diskspace)

$400.00 and up (e.g., $399.95 for
Microsoft NT Server)

Operating system:

Web server software:  $0.00 to $800.00 (e.g., free for
Microsoft Web server and Netscape
Web server, or up to $790.00 for
WebSite Professional 2.0)

Web application
development software: $500 to $1,000.00 (e.g., Cold Fusion,
InterDev, IntraBuilder, etc.)

Thus, the total estimated cost for computer
software and hardware would be between
$2,900.00 and $4,700.00. Note that database
software is not included in the list. It assumes
that small databases such as Microsoft's Access
are available at no additional cost.

Course Topics
Table 2 shows the major topics of the proposed

course. It is based on the experience gained from
the two classes as discussed earlier.
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TABLE 2

PROPOSED COURSE TOPICS
AND LECTURE HOUR RATIOS

strategies, marketing, and sales. Such
knowledge stimulates discussions between
students and their project sponsors, and
helps identify critical areas contributing to
the commercial success of Web applications.

Topics Description Ratio Assignments 4. Lectures devoted to the discussion of Web
Introduction  Discusses WWW, 10%  Build and maintain applications development have been slightly
HTML and introduces their a team increased. Given the lack of off-the-shelf
Web applications project Wed site methods, instructors may have to combine
Intranet and Extranet conventional systems analysis and design
Web Servers  Introduces HTTP and  10%  Set up a personal met}.lods. with design methods of hypermedia
Web server set up and Web server on applications.
administration student home PCs 5. CGI and Java programming remains, but
Electronic Discusses issues 15%  Study commercially with decreased time. It is believed that
Commerce related to strategic successful Web studepts should understand the C_ODC?PtS and
planning, marketing, sites techniques of Internet programming in terms
and sales in cyberspace of CGI and Java. Although software tools
could eliminate the need for coding in this
Design of Web  Introduces design 25%  Apply the method . Mo
Applications  issues and design to the design of class, knowledge .and basw skills in C_GI and
methods for Web team projects Java programming lay a foundation for
applications students who want to pursue advanced
Internet applications programming in
Web application Introduces CGl pro-  25% Complete a CGl subsequent studies.
implementation gramming, Java Script, programming
Java, and tools for assignment 6. The final section of the lecture would be
developing Web applications reserved for discussing development in
Advanced Discuss issues related 15%  Literature research the di ) Tt}il N tOf}.)'ICS ;zvi;ed would be left to
topics to Web security, and project e discretion ol instructors.

Intranet

Compared with the topics listed in Table 1, there
are several changes as explained below:

1. We decreased the time for introduction. We
assume that students already have some
familiarity with HTML and setting up simple
home pages. The introduction should focus
on advanced HTML tags such as form tags.

2. The time slot for the discussion of Web
servers has been slightly increased. Several
popular Web servers, such as WebSite
[WebSite] and ZBServer [ZBServer], provide

simple, straightforward installation
procedures. They all supply GUI
administration tools that make the
administration rather easy. These Web

servers usually allow students to download a
30- or 60-day free evaluation copy.

3. A new topic, electronic commerce, has been
added. As we discussed earlier, our
experiences have shown that it is important
to have. basic knowledge of cyberspace

Projects

Team projects should an important cornerstone of
the class. There is a high demand for setting up
Web sites and developing Web applications;
therefore students should have no problem
finding suitable projects. The project should be
designed to accomplish several objectives:

1. Expose students to challenges in a real world
setting.

2. Apply processes and techniques to the
analysis and design of Web applications.

3. Develop basic skills in the development of
Web applications.

4. Gain an in-depth understanding of the
development of Internet technology and
industry trends.

As class projects can easily be shown to
prospective employers, the projects may
strengthen students' resumes as examples of
"real world experience." Having such
international exposure can motivate students to
do their best. Instructors must be sure to
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maintain the projects on-line after the class ends
and to keep a close eye on the quality of the
projects. For instructors, such project Web pages
can be a good promotion for the class.

CONCLUSION

We have described the Web development courses
developed and taught at Georgia State
University. We have also proposed a similar
course based on the experience we gained in those
two courses. Our experiences have shown that
such courses are very important for preparing IS
students facing the challenge of new technologies
and competing in today's job market.

Preparing for such a class is time-consuming. It
requires instructors to develop both lectures and
lab exercises. Adequate curriculum development
time must be allocated. Instructors must have
sufficient time to reeducate themselves about the
new technology and become Internet literate.

The cost for computer resources for such a class is
comparable with other IS courses. If instructors
have strong technical backgrounds,
administrating the class Web server should not
be a major problem. In the two classes taught at
Georgia State University, the instructor
performed all administrative tasks after the Web
server was set up with the help of a computer
support technician. The complexity of
administrating Web servers has been reduced
greatly by newly released server software.
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APPENDIX A
CIS 849 SYLLABUS (EXCERPT)
FALL QUARTER, 1996
Textbook

Required textbooks:
* [S] Lincoln D. Stein, How to Set Up and Maintain a World Wide Web Site: The Guide for Information
Providers, 1995, Addison-Wesley Publishing Company, ISBN 0-201-63389-2

+ [HSS] A.V. Hoff, S. Shaio, and O. Starbuck, Hooked on Java: Creating Hot Web Sites with Java
Applets,, 1996, Addison-Wesley Publishing Company.

Optional textbooks:

. [B]2Tg goutell, CGI Programming in C & Perl, Addison-Wesley Developers Press, 1996, ISBN 0-201-
42219- .

+ [EH] G. Eddy & B. Hausch, Web Programming with Visual Basic, Samsnet, 1996, ISBN 1-57521-106-8

Selected Readings Reserved and on the Web.

COURSE PLAN

9/25  Class Introduction & Team Project Discussion
Team Project Assignment
Research Paper Assignment

9/30 . Introduction to the Web & HTML
Reading:[Slch 1, 2, 5;
[Readings] 1, 2, 3, & 8
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10/2  Web Server Installation & Configuration
Reading: [S] ch 3
Project plan due

10/7  Creating Multimedia HTML Documents
Readings: [S] ch 6

10/9  Introduction to CGI Programming
Readings: [S]ch 8, 9
Requirements document due

10/14 Web Page Design Guideline
Readings: [S] ch 7, [Readings] 4, 5, 6 & 7

10/16 A Design Method for Web Applications (1)
Readings: [Readings] 4,5, 6 & 7

10/21 A Design Method for Web Applications (2)
Middle term research paper due

10/23 CGI Programming (1)
Reading: [B] or [EH]

10/28 CGI Programming (2)
Reading: [B] or [EH]

10/30 Project design presentation
Project design document due

11/4  CGI Programming (3)
Reading: [B] or [EH]

11/6  Introduction to Java (1)
Reading: [HSS]ch. 1 & 2
[Readings] 9 & 10

11/11 Introduction to Java (2)
Reading: [HSS] ch. 3 & 4

11/13 Web Security
Reading: [S]ch 4

11/18 Introduction to Intranet
Reading: TBD

11720 Project preparation

11725 In Class Exam

11/27 - 11/29 Thanksgiving Holidays
12/2  Special topics

12/4  Project presentation,
6:00 p.m., Wednesday,
December 4, 1996

FINAL PROJECT REPORT DUE

APPENDIX B
CIS 849A Lecture Notes Outline
1. Introduction to WWW

2. Introduction to Basic HTML Tags
3. Introduction to Web Servers
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10.

11.

12.

13.

14.

15.
16.

Advanced HTML Features
¢ Try the form submission example

Introduction to CGI Programming

¢ Try a simple searchable document using ISINDEX

¢ Try the Hello. World CGI script

¢ A CGI script printing all environment variables

+ A form submission example and its source code

* CGI4VG for CGI Programming in Visual Basic developed by Kevin O'Brien, which according to the
author, supports standard I/O.

Web Application Design & Evaluation
Web Application Design Methods (Part I)

Web Application Design Methods (Part IT)
(See handout)

Advanced CGI Programming

* How to set up a personal WebSite Server for running Perl scripts
¢ Download the cgi-lib.pl

¢ Download the CGIL.pm library

¢ Form process example and its CGI code

¢ CGI-LIB Form process example and its CGI code

+ CGI-LIB file upload example and its cgi code

¢ CGL.pm Form process example and its CGI code

¢ More script examples created with CGL.pm by Lincoln Stein

CGI Programming: Files & Databases

¢ The simple counter Perl code (18 k zipped)

¢ Tutorial & Example Applications came with the Cold Fusion 2.0

¢ Example applications came with the Cold Fusion 2.0

+ Install & test Cold Fusion at a home PC and the Student Information System Example (33 k zipped)
¢ Test-drive the Student Information System example

+ An IDC file example (sample.idc) for MS IIS

+ A HTX file example (sample.htx) for MS IIS

Introduction to Java

¢ Download the Java Developer's Kit from JavaSoft
¢ Timothy Arnold's Java Lab

¢ The lecture examples (pkzipped, 15k)

¢ Test the lecture examples

Introduction to JavaScript :

* JavaScript Authoring Guide from NetScape Communications Corporation.

¢ Lecture JavaScript Examples (pkzipped, 4k)

¢ Test the lecture JavaScript examples

Special topics: Application Design Discussion

CGI Programming in Visual Basic by Shannon Wade

¢ Shannon Wade's Home Page for CGI Programming in Visual Basic

¢+ Shannon Wade's Visual Basic CGI Example Source Code (pkzipped 5k). It contains three
Visual Basic files

Internet Security 1 by Pi-Lien Cheng

Internet Security 2 by Rick MacConnell

Intranet by Mary Depledge, Paul Lytle, & Nethaniel St. John

Legal Issues in Internet by James Kohm
Developing Intranet applications by Alessandro Marsili
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IS THERE A DIFFERENCE OR WHO'S DOING WHAT?
A COMPARISON OF AACSB ACCREDITED AND
NON-ACCREDITED SCHOOGLS' INTERNATIONALIZATION
OF THE INFORMATION SYSTEMS CURRICULUM |

Karen D. Loch
Georgia State University

P. Candace Deans
Thunderbird - The American Graduate School

The intent of this study is to provide insight as to where schools are going in terms of their success in
internationalizing the information systems (IS) curriculum, testing to see if, in fact, The American
Assembly of Collegiate Schools of Business (AACSB) and other external forces are evidencing any effect.
This research reports the findings of an empirical study specifically designed to evaluate trends toward
internationalization of the IS curriculum. The reported results reflect a five year time horizon as well as
a comparison of AACSB member accredited schools to AACSB member schools that are not accredited.
This study provides the first comparison of IS internationalization curriculum trends over time with
emphasis on AACSB accreditation. This work also provides IS educators with a benchmark and
knowledge of overall trends with respect to information systems curriculum development.

INTRODUCTION

Review of the past five to seven years in both the
research literature and curriculum design finds a
concerted effort to incorporate an international
dimension into the existing information systems
(IS) curriculum. Prior to 1990, there is a notable
lack of international focus in the IS research.
Those studies that examined international IS
issues were limited and fragmented, not growing
a defined stream of research based on previous
empirical works. A similar situation existed with
respect to IS curriculum. The traditional IS
curriculum was taught from a domestic (US)
perspective with little or no emphasis on
international issues and problems and
opportunities encountered by multinational
firms. No doubt this was in part due to the
dearth of textbooks available for introductory IS

courses with any international content. During
this same period, curriculum guidelines
established through the work of the Association
of Computing Machinery (ACM), Data Processing
Management  Association (DPMA), the
International Federation for Information
Processing (IFIP), and other recognized
organizations were also void of guidelines to
include international content in the IS
curriculum.

Since 1990, much has changed. Different course
models focusing on both undergraduate and
graduate programs have been developed (Deans,
Loch, and Roche, 1993). Many schools have
followed the lead in implementing some form of
an IS course with international content. Much
attention has been paid to the evolution of
international IS curriculum issues at annual IS
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conferences (e.g., Information Resources
Management Association, and the International
Academy for Information Management). The
establishment of CIBER institutions (Center of
International Business and Economics Research)
around the country has made available
significant financial resources to conduct faculty
development in international business and
specifically in international IS to interested and
motivated parties. Major improvements are
evidenced in recent textbooks, which incorporate
international topics throughout the text rather
than relegating the topic to the last chapter as an
after thought. The AACSB, for example, called
for the incorporation of an international
dimension in the curriculum for years; it is only
recently that there seems to be more teeth to this
directive. One question that arises is the extent
to which these efforts have been successful?

BACKGROUND LITERATURE

Recent literature indicates an increased interest
in business school curriculum in general over the
past few years. The international dimension has
emerged as one of the key drivers of curriculum
reform. The emergence of the World Wide Web
(WWW) and increased access to information on
the internet has changed the dynamics of
curriculum design. The internet and WWW have
opened doors and opportunities not before
possible on an international scale. Business
schools across the board have implemented
revised curriculum plans that incorporate and
integrate information technology throughout the
curriculum. These factors have made it more
difficult to define the international dimension of
the IS curriculum and its evolution over time.

A comprehensive review of the literature focusing
on IS curriculum in general as well as the
evolution of the international component over
time can be found in Deans and Loch (1996). The
Deans and Loch (1996) research provides the
foundation work from which this study is an
extension. The literature review traces the
origins of the international IS component and
describes the development and implementation of
individualized international IS courses as well as
other alternative approaches for
internationalizing  the overall curriculum.
Previous studies have also reported trends
toward internationalization efforts in foreign
“schools of business.

In this paper we extend this literature base to
explain some of the results of recent efforts to
internationalize the IS curriculum and
specifically evaluate the impact of external forces
with particular emphasis on the AACSB. No
study to date has looked at the impact of various
influences on international IS curriculum trends
and specific course offerings over time. We hope
this study will shed some light on these issues
and provide insights for other schools in the
process of making similar decisions about the
future direction of their IS curriculum.

In summary, this study contributes to the IS
curriculum literature, differentiating between
types of institutions and their respective
responses to the trend toward
internationalization of the IS curriculum. The
findings highlight the impact that external forces
have had on the extent to which respective
institutions have internationalized the IS
program. The findings also offer tangible
feedback to interested institutions to compare
themselves across groupings. Moreover, as this is
the first study of this kind, it also serves as a
baseline for future studies.

METHODOLOGY

The methodology for this study followed the
design of the first survey of US Schools of
Business by Goslar and Deans (1994). This study
reports the findings of a follow-up survey that
provides a direct comparison of these schools'
internationalization progress over a five year
period. The sample was segmented into three
categories: 1) Leaders as defined by their early
involvement in internationalizing the IS
curriculum 2) AACSB member schools that are
accredited, and 3) AACSB member schools that
not accredited.

Sample

The total sample size numbered 647; those
schools who responded to the 1990 survey
comprise the leaders group. The leaders group
represented 112 institutions or 17% of the total
sample. Of the total sample, 44.5% were
accredited institutions versus 55.5% non-
accredited. However, two-thirds of the leaders
group was comprised of AACSB accredited
institutions. If one looks at the sample minus the
leaders group, the balance of accredited to non-
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accredited schools shifts markedly. Table 1
provides the details of the sample by segment.

Research Questions

Three research questions are the focus of this
study and are examined in light of the three
groups.

1. What are the major forces driving IS
curriculum reform toward inclusion of an
international dimension? How have these
influences changed over time and how are
these groups responding?

2. What strategies and teaching alternatives
are being implemented to accomplish the
objectives of internationalizing the IS
curriculum? Do these differ by groupings,
demonstrating effects of external agencies,
and if so, how?

3. How are these different groups responding to
the internationalization process:

a) development of separate international IS
courses?

b) placing importance on internationalizing
the IS curriculum? And

¢) future plans toward internationalization?

These research questions reflect the exploratory
nature of the study. Very little is currently
known about these issues since the incorporation
of international IS content into the curriculum is
relatively recent. Rapid changes in information
technology and overall curriculum design add
complexity to the research questions. This study
is intended to shed some light on current trends
and expose issues and relevant considerations
that may not have surfaced previously.

Identifying these future research paths and
curriculum directions are inherent in the design
of this work.

Questionnaire

The instrument was comprised of four sections,
all of which were taken from the first survey.
Respondents evaluated a list of twelve influences
identified as drivers for international IS
curriculum development on a scale of 1 to 7 (1 =
not important and 7 = extremely important).
This list is presented in the results section in
Table 4. Similarly, a seven point scale (1=very
effective; 7=very ineffective) was used to evaluate
the effectiveness of international IS teaching
alternatives (i.e., a separate international IS
course, international topics integrated into the
core IS curriculum,  international topics
integrated into only select IS courses). The third
section included several questions designed to
evaluate perceptions toward internationalization
of IS curriculum that were evaluated on a seven
point scale (1= strongly agree and 7= strongly
disagree). An open-ended question intended to
identify major themes and topics considered
essential for internationalizing the IS curriculum

" was incorporated. Finally, a number of variables

describing current IS program characteristics
and future plans were included.

Respondents and Data Analysis

The questionnaire was administered by mail and
sent to 647 business schools, 112 constituted the
leaders group, 213 and 322 represented
accredited and non-accredited AACSB members
respectively. Of the 112 leaders institutions
surveyed, 66 questionnaires were returned
representing a response rate of 59 percent.

TABLE 1
SAMPLE CHARACTERISTICS
BY ACCREDITATION
Total Sample Leaders AACSB Accredited | Non-accredited

Accredited 288/ 44.5% 75/67%

Non-accredited 359/ 55.5% 37/33%

TotalN 647 12/17.3%

Total N - leaders 535 213/ 39.8% 322 /60.2%
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Eighty-two or 38.5% of the accredited schools
responded whereas only 46 or 14.3% of the non-
accredited schools participated. A profile of
general characteristics of respondents from both
studies is presented in Table 2. A discussion of
these variables and their relationship to the
study results is presented in the results and
discussion section.

Data analysis is primarily descriptive.
Frequency distributions and two-tailed t-tests are
reported. These findings are general in nature,
suggesting direction for more in-depth analytical
work in future studies.

RESULTS AND DISCUSSION

All four groups' descriptive characteristics varied
little at first glance. For example, the proportion
of schools offering undergraduate and graduate
programs was comparable. The single exception
was the non-accredited institutions' lack of
doctoral programs. When one looks beyond the
averages however, a more interesting story
unfolds. Table 3 highlights the story. While the

percentage of program internationalized is within
one point between the groups, 24% of both the
non-accredited and the accredited respondents
indicated that their respective programs were
zero internationalized. One respondent from an
accredited institution commented "Our
curriculum is still in the dark ages of IS. We have
yet to discover its international dimensions." In
contrast, 19% of the leaders group indicated that
their programs remained sans international.
Based on most other indicators, the accredited
group seem to be farther along in the
internationalization process than even the
leaders group. This may in part be explained by
the fact that the leaders group is comprised of 2/3
accredited institutions, 1/3 non-accredited
institutions. One also observes that the
accredited and leader schools on a whole seem to
offer larger programs, with a smaller percentage
of them offering only 2 or fewer courses at the
undergraduate level and 1 or fewer at the
graduate level. This observation is of import as
program size is likely a factor of the ability to
offer stand-alone courses, one of three teaching
delivery channels we examine shortly.

TABLE 2

GENERAL CHARACTERISTICS OF ALL GROUPS

Survey 1 Leaders
(1990) (1994) Accredited Non-accredited
Offer an IS degree program
in the following levels:
Baccalaureate: 75% 77% 68% 70%
Masters: 30% 27% 40% 28%
Doctoral: 16% 17% 18% 2%
How many IS courses are
currently taught? (mean/std dev) | 3.18 (1.76) 2.42 (1.93) 3.56 (4.63) 1.33 (1.34)
Undergraduate
Graduate 4.04 (3.49) -2.35 (3.05) 3.62 (3.23) 2.10 (1.73)
Number of IS faculty
(mean, std dev) 7.02 (5.70) 5.14 (3.6) 6.60 (6.9) 5.38 (5.78)
# of faculty with intl background
&/or training (mean, std dev) not asked 2.10(2.8) 2.31 (2.66) 1.52 (1.52)
Percentage of IS program
intemationalized (mean) not asked 16% (17%) 17% (25%) 16% (23%)
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TABLE 3

COMPARISON OF GROUPS BEYOND THE AVERAGE

% Schools with
Programs ZERO
Undergraduate Graduate Faculty Background Internationalized
Non-accredited 54%<=2 50%<= 1 81%<=2; 29%=0 24%
Accredited 43%<=2 31%<=1 68%<=2; 19%-=0 24%
Leaders 50%<=2 44%<=1 76%<=2; 24%=0 19%
Survey 1 41%<=2 50%<=1 Not asked Not asked

The percentage of faculty with international
background and/or training also presents some
interesting differences amongst the groups. Only
19% of the accredited schools indicated that there
faculty had no international background whereas
29% of the non-accredited schools' faculty had
none. The leaders group again places between
the two groups, with 24% of the leaders group
lacking faculty with experience or training.
These numbers are rather surprising, especially
for a group of institutions whom we've considered
leaders. It suggests that there is much work still
to be done in the internationalization process.

Major International IS Topics And Themes

Respondents were asked to prioritize the five
most important topics for the International IS
curriculum. Based on our subjective judgment,
Table 4 provides a listing in priority of the top
five topics by group. We've also included
responses from the first survey as a comparison
over time. There is strong agreement of the
importance of telecommunications and
management of the information resource. The
span of topics mentioned is quite broad, but some
consistent themes emerge.

TABLE 5

SIGNIFICANT INTERNATIONAL TOPICS BY GROUP

information flows

Transborder data flows

Global strategic use of IT

Survey 1 (1990) Leaders Accredited Non-accredited
Worldwid tele- International Global Global
communications tele-communications tele-communications tele-communications
Transnational

Transborder data flows

Global strategic use of IT

Global communications -
Internet

International standards

Legal considerations
(trade & tariff laws;
security & privacy)

Multilingual computing

Global enterprise networking

Multi-cultural aspects
of IS development

International standards

ISDN EDI International law Understanding cultural
differences
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This list is consistent with the themes defined by
Deans & Loch (1996). In fact, there seems to be
considerable agreement across groups in how we
might envision the international IS component
for curriculum design.

Theme 1: Global Connectivity
and Telecommunication

Theme 2: Management of Global
Information Flows

Theme 3: Planning and Strategic
Implications of Global IT

Theme 4: Global Integration of Systems,

Technology, Processes, and People.

When asked to indicate the importance of the
reasons for internationalizing the IS curriculum,
the results are consistent with the general topics
and themes identified for all groups (see Tables 4
and 5). Global economic interdependence and
transhorder data flows were two of the top three
reasons for all three groups. These reasons were
considered significantly more important in 1994
than in 1990 where these two items were ranked
4th and 5th respectively. That said, all groups
held the same five reasons as top motivators to
internationalize the IS curriculum albeit in
different order. At the same time, the importance

attributed to the various reasons increased
comparably over the original survey's
assessment. The #1 reason was different for each
of the three current groups. The bold numbers in
Table 5 signal those reasons where there is a
significant difference between the groups at the
.04 level with the exception of global economic
interdependence at the .10 level. There was no
significant differences between the leaders and
the accredited or the leaders and the non-
accredited institutions.

Reasons for internationalization which remained
the same or decreased in importance over the
past five years held true for all three groups. The
reasons with asterisk found all three groups
moving towards internationalization.

Three additional items merit comment when
comparing the three groups. First, the non-
accredited group found the issue of faculty with
foreign experience and education to be
significantly less important than did the
accredited group (p=.04). All groups concurred on
the importance of industry demands as a
motivator to internationalize the IS curriculum,
indicating a similar increase above the 1990
study. Finally, internationalizing the IS
curriculum in response to academic governing
bodies confirmed an intuitive expectation: the
non-accredited group saw their influence of little

TABLE 5

REASONS FOR INTERNATIONALIZING THE IS CURRICULUM

Responses in bold are statistically significant.

Reason (mean scores) Survey 1
(1990) Leaders Accredited Non-accredited

Growth in multinational corps. 5.48 5.50 5.61 _ 5.74
Global economic interdependence 5.40 (.10) 5.75 5.89 5.80
Transnational information flows 5.39 (.04) 5.83 5.83 5.84
Use IT for international comp. adv* 5.50 570 5.73 5.83
Expand global telecommunications* 5.53 5.80 5.72 5.95
Hardware standardization 4.15 4.05 4.05 4.0
Software standardization 414 415 4.05 4.22
IS methods standardization 3.98 3.86 3.85 3.91
Changes in international law 4.00 4.00 4.05 3.89
Faculty w/ foreign exp. & educ. 377 3.48 3.90 (.04) 327
Influence of acad governing bodies” 3.56 3.66 3.70 3.37
Industry demands * 4.56 495 5.08 4.96

1=not at all important / 7=extremely important / *=moving in a positive international direction
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import. While both the leaders and accredited
groups indicated that it was of more importance
than it were to the first survey or the non-
accredited respondents, it was the least
important reason overall for all groups to pursue
the internationalization of the curriculum.

Course Delivery Strategies

The respondents were asked to evaluate the
effectiveness of the three most common course
delivery strategies on a Likert-like scale at the
graduate and undergraduate levels (1=very
effective; 7=very ineffective).) There is a
consistent pattern amongst the groups: all
indicated that the most effective means of course
delivery was to integrate international topics into
core IS course offerings as evidenced by the
responses shown in Table 6. The trend, however,
is that strategy one, at both levels, is viewed as
becoming less effective than previously evaluated
by Survey 1 respondents. There is disparity
between the groups for strategy two. The leaders
and non-accredited groups evaluate strategy two
as more effective for undergraduates and less
effective for graduates in comparison to five years
ago. However, the accredited group's
interpretation is exactly the inverse. To further

complicate the picture, all agreed that the
separate international course alternative was the
least effective based on raw numbers but the one
category where all groups viewed it as a
significantly more effective strategy at both levels
five years later.

We can offer several plausible interpretations to
the findings. In 1990, offering international
topics integrated into core IS course offerings was
considered to be the most effective medium of
delivery. This may have been for three reasons: a
way to offer the broadest exposure to the greatest
number of students -- all students must take core
courses, and the level of difficulty in delivering
the course material was considerably less than
for a separate international course. Hence the
preferred choice. Another possible explanation is
that by integrating international topics into core
IS course offerings, the students obtain the most
realistic snapshot of what they will find in
industry. As schools joined the
internationalization effort, they simply did what
the first generation leaders did. Five years
hence, we have matured in our understanding of
what constitutes international information
systems, there are more materials available, and
we now find that a smattering of international in

TABLE 6

EVALUATION OF TEACHING ALTERNATIVES

Effectiveness (mean scores)

1=very effective Suivey 1
7=very ineffective (1990) Leaders Accredited Non-accredited
Int'l topics incorporated
only in select IS courses
UG 347 3.72 3.78 3.72
G 3.39 3N 3.38 3.75
int'l topics integrated into
core IS course offerings
UG 3.23 3.06 3.32 3.1
G 2.93 3.05 2.82 3.33
Separate International Course
UG 5.18 (.10) M 466 457
G 4.87 (.01) 4.08 4,05 421
Responses in bold are statistically significant.
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TABLE 7

INTERNATIONALIZATION PERSPECTIVE FOR IS CURRICULUM

internationalizing the

IS Curriculum (mean scores)

1=strongly agree Survey 1

7=strongly disagree 1990 Leaders Accredited Non-accredited
IS courses should be taught

from a perspective:

Global * 3.13 3.02 3.12 3.24

us 4.00 4.22 4.52 4.26
Local/regional 4.81 5.07 5.20 4.83
Institutions will offer

intl IS course within

3 years * 5.14 4.83 4.49 5.02

IS programs become similar

to foreign IS programs in near future * 4.65 4.53 4.47 4.56

IS program MUST be

intemational * 3.44 3.38 (.05) 2.85 3.40 (.086)
Your IS program /S

international 4.79 4.21 (.02) 4.18 4.62
There is an emphasis .

on ‘internationalization’ 2.30 3.34 (.000) 3.09 3.68 (.05)
Responses in bold are statistically significant.

a core course is insufficient treatment of the
subject matter, ergo an increasing preference for
the separate course.

Table 6 presents the means by group for each
teaching strategy. There were no statistically
significant differences found between leaders,
accredited, and non-accredited groups. Offering a
separate international course remains to be
viewed as the least effective alternative although
it is significantly more effective than reported in
the first survey. As an alternative, a separate
international course seems to be most viable at
the graduate level in accredited programs. This
finding might also reflect the international
experience and training, or lack thereof, of
faculty. Recall that of the three groups, the
accredited group represented the smallest
proportion of schools with faculty with no

experience or training in international (see Table
3). Stand-alone courses necessitate an instructor
who is more conversant in international IS issues
than do the other alternatives. This makes it an
alternative that is more difficult to replicate
widely at all institutions.

IS Curriculum International Trends

Respondents were asked to indicate their level of
agreement or disagreement with eight
statements (1l=strongly agree, 7=strongly
disagree). The stronger their agreement with the
statements, the stronger their support for
internationalizing the curriculum. They first
reacted to several statements reflecting the
orientation and perspective from which
international IT courses should be taught, i.e., a
global, U.S,, or local/regional perspective. As
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shown in Table 7, the leaders group is the biggest
advocate of teaching courses from a global
perspective. There is general agreement amongst
all groups that teaching from a local / regional
perspective is no longer acceptable. However the
non-accredited group expressed their view less
strongly. The likelihood of offering an
international course within the next three years
is not overwhelming although higher than five
years ago. The accredited group is the best
candidate to do so, followed by the leaders group
and the non-accredited group respectively. We
acknowledge that stand-alone courses are not for
everyone. In addition to faculty interest and
expertise, other factors likely to contribute to this
finding include resource constraints and
administrative obstacles.

The accredited group indicated strongly that the
IS program MUST be internationalized. The
leaders group and non-accredited group were
very similar in their assessment of the directive.
Both groups were statistically significantly
different from the accredited group. When asked
to assess the international status of their own IS
programs, all three groups indicated that
progress is being in comparison to five years, but
slowly. The accredited group self-evaluated the
most internationalized. A surprise finding was
the reduced emphasis on internationalization
perceived by the respondents in the second
survey. The differences found were between the
first survey participants and the leaders group,
and between the accredited and non-accredited
groups. There was no significant differences
between the leaders group and the accredited or
non-accredited group. This surprise finding may
actually be positive in that the respondents' level
of sensitivity to international is heightened over
time such that they are not satisfied with where
they are in contrast to where they want to be,
where they think they should be, in the
internationalization process. That said, clearly
the non-accredited group is the least concerned
about internationalization viz-a-viz the other
groups.

CONCLUSIONS/FUTURE RESEARCH

In summary, the major forces driving IS
curriculum reform to include an international
dimension are very similar across groups and
over time. What has changed is the order of
import by group. Both the original study and the

non-accredited group ranked global
telecommunications and the number one reason.
It is interesting to note that those reasons ranked
higher by the leaders group and the accredited
group are in fact, one might argue, a by-product
of global telecommunications capabilities, i.e.
transnational information flows and global
economic interdependence. ‘

We can extrapolate from the findings the effects
of external agencies, such as AACSB on the
internationalization process. When compared to
all the other motivating factors to
internationalize, the influence of academic
governing bodies was ranked last. Despite the
low ranking, the importance of the factor over
time did increase. Moreover, the accredited
group rated it the highest of all the groups, which
argues that the AACSB directives, for example,
are having some influence. The leaders group
rated it second with the non-accredited group
viewing such entities as being rather
unimportant. As the leaders group is comprised
of a mix of accredited and non-accredited schools,
the result fits the pattern.

When considering different strategies for course
delivery, the general consensus seems to be that
international topics, whether in select IS courses
or in core IS courses, are more effective than a
separate international course. The irony is that
the ratings over time of each strategy is going in
the wrong direction. With two exceptions, that
being the accredited group's ratings of graduate
level courses, all ratings suggest that we are
becoming less effective. In contrast, while the
groups ranked the separate international course
last in terms of effectiveness, over time, they
rated its effectiveness as improving. We offered
some explanations as to why this might be in our
earlier discussion.

Between one-fifth (accredited group) and one-
third (non-accredited group) of the schools
indicated that they had faculty with no
international experience or training. How then
are we to serve the business community? To
what extent are we able to ameliorate our
condition by producing new faculty members with
a strong international component? It would seem
as well that there is a small but significant
proportion of our schools which have made no
attempts, or reported success in the endeavor to
internationalize. Almost one-fourth of both the
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non-accredited and accredited institutions stated
that their programs were zero internationalized.
The challenge continues.

If one asks the question, are we making progress?
The answer is YES . . . slowly. As we set out to
compare the leaders group to the accredited vs.
non-accredited groups, we were surprised by the
results. In sum, we expected the leaders to out
perform the other groups. In reality, we found
that membership in the leaders group is by virtue
of their participation in the original study, not
where they are today in the internationalization
of their IS curriculum. Rather, the accredited
group showed consistently more advanced in the
internationalization process although not of a
statistically significance. However, in one
instance there was a statistically significant
difference between the accredited and leader
groups. This one point is interesting as it was in
response to the statement "IS programs must be
internationalized." The accredited group agreed
strongly with this statement (2.85) versus the
leaders group (3.38) (p.=.05). Nor was the non-
accredited group as committed to this directive
(3.40). We certainly expected the leaders group to
support this statement.

This study not only contributes to the IS
curriculum literature, but it also differentiates
between types of institutions and their respective
responses to the trend toward

internationalization of the IS curriculum over
time. A major contribution of this study is that it
serves as a base-line for future studies that follow
our progress to internationalize the curriculum.
We must ask ‘Where to from here? Future
examination of our progress in internationalizing
our IS curriculum should include consideration of
technologies such as the web, and distance
learning. We can argue that these technologies
transform the development and delivery of
courses with international content, making it
more accessible to a broader range of faculty
groups. Finally, our challenge is to stay in tune
with the overall business school curriculum
strategy and relevant developments in industry.
Here's to the future.
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TAKING THE SHOW ON THE ROAD:
THE MULTIPLE REWARDS OF
TEACHING INFORMATION SYSTEMS ABROAD

Elia Chepaitis
Fairfield University

This paper discusses the multiple rewards of teaching information systems (IS) abroad, drawing on the
experience of an IS professor who has been awarded three Fulbright scholarships in the 1990s. The author
draws extensively upon personal experiences in Russia to illustrate the challenges and benefits of teaching
in foreign institutions. The impact of the experience is discussed in these areas: course content, curriculum
development, economic development, research, and professional development.

The opportunities and incentives to teach information systems abroad have increased significantly in the
1990s, particularly in emerging economies, where the need for IS faculty is critical. Although information
systems (IS) have "gone global” in practice, few positions are reserved for IS faculty in prestigious
educational and research exchange programs, in contrast with fields such as economics, business
administration, and marketing. Often IS faculty must locate programs and host institutions, and solicit
and submit invitations to teach to grantors such as the USIA. The need for IS faculty, particularly in
emerging economies, is critical. Continuous re-examination of scope and mission is symptomatic of a
healthy, vibrant discipline. Work in societies which are self-consciously engaged in historic geopolitical
and socto-economic transition offers irreplaceable experience for insights and creative solutions which are
impossible at arms length. A list of research subjects is included to illustrate the panoply of resources
available for IS practitioners and educators who "take the show on the road".

THE GLOBALIZATION OF EDUCATION Seminal improvements in information technology
(IT) and communications facilitated the

In the 1990s, opportunities and incentives to maturation of the global market and the
work abroad increased significantly for IS implementation of progressive business
practitioners and educators. Information-rich and strategies, and simultaneously stimulated
communication-intensive services such as seismic geopolitical and infrastructure changes in
insurance accounting, medicine, law, security, emerging markets, especially in Eastern Europe.
publishing, financial services, management As a result, in the last half of the decade, a broad
consulting, software programming, and variety of white collar professionals work
advertising became internationalized. By 1997, routinely with global business partners,

IT-enabled global services comprised almost a regulators, and customers throughout the wired
third of United States exports, and the quantity world.

and the value of exported services continues to

increase annually. By 1997, IT-enabled global The globalization of education followed and

services comprised almost a third of United mirrored the internationalization of IS and
States exports, and the quantity and the value of business services. Universities have been
exported services is accelerating and irreversible. followers, not leaders, in both globalization and

also business reengineering. In the intense
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competition for applicants in the past twenty
years, schools of higher learning have reinvented
themselves, progressing from contained space, to
universities without walls, to universities across
borders. The search for new pools of applicants,
American students' demands for study abroad
and for intensive language training, the
enhanced prestige gained through international
partnerships, and the demonstration effect of
lucrative global alliances created both a need and
a willingness to serve students both at home and
abroad through faculty exchanges. Colleges or
faculty who avoid the new arena face critical
experiential, intellectual, and financial
disadvantages.

The pressure on colleges and universities to open
new markets can lead to a sea-change in
academic life, an intellectual as well as a physical
movement toward integrated, extended, and open
institutions which facilitate not only cost-
effective synergy but also quality improvements.
Perhaps more than any discipline’ in the
university, the quality of the IS curriculum
depends on a global focus. The integration of
communications and computer technology which
spawned ubiquitous software houses, consulting
services, and multinational management both
enables and requires IS researchers and
educators to "take the show on the road".

Educators who live and work in varied
international settings, gain an expanded
appreciation of IS in the new millennium through
fresh cultural and economic perspectives, and can
incorporate current global issues in research and
in class with alacrity. For the IS educator, the
movement abroad offers at least nine areas of
- opportunity:

multidisciplinary research and teaching;

2. exposure in the field to novel socioeconomic
issues;

3. a fresh view of changing business needs and
ranges of appropriate solutions;

4. the impact of varied value systems upon IS
ethics;

5. acquaintance with a
infrastructures;

6. invaluable contacts and partnerships;

variety of IT

7. the exchange of student ideas and projects at
" home and abroad;

8. a position from which to anticipate and
evaluate future global changes, with an area
of specific global expertise;

9. time and a new space in which to listen and
observe, to indulge in the role of witness and
in travels of the mind.

IS teaching and research abroad requires not only
multidisciplinary approaches, but also an ongoing
evaluation of the parameters of IS as a field of
study. For example, an ongoing examination of
the confluence of factors which create strategic
advantage in various global settings calls for an
ongoing evaluation of purpose and method: "Are
we asking the right questions?" "What is
changing?" "What insights and tools can we
borrow or supplement here?" This re-examination
of scope and mission of IS ensures a healthy,
vibrant field of study. Work in societies which
are self-consciously engaged in historic socio-
economic transitions offers not only insight into
IS, but also life experiences which are impossible
at arms length.

Four sections of this paper, drawing on
experiences in Russia, and also Morocco to a
lesser degree, illustrate some specific challenges
and benefits of work abroad in these areas:
course content, curriculum development,
economic development, and research and
professional development.

APPOINTMENTS ABROAD:
A CHANGING PATTERN

Like other exportable United States-based
services, education has become a "hot" global
commodity. Educational services are exchanged
in three ways: electronically through distance
education, by the importation of foreign students,
or by the exportation or exchange of faculty.
American business education is especially
salable, but the dominant paths for faculty to
secure a foreign position have shifted in recent
years. In the 1990s exchange programs,
corporate grants, multiple campuses abroad, and.
marketing programs aimed at Internationals
have increased. In contrast, grants and
fellowships  through  non-profit private
organizations and government agencies may be
in permanent decline.
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With the collapse of communism in the West and
federal budget constraints, cuts in the United
States Information Agency budget have reduced
by approximately 25 per cent the number of
Fulbright senior fellows sent abroad in the past
three years. Also, in 1997, responsibility for the
senior scholar program was been transferred to
the Council for the International Exchange of
Scholars, and numerous changes in the Fulbright
program, especially shorter awards, are being
contemplated. Although information systems (IS)
have "gone global” in practice, few positions are
reserved for IS faculty in prestigious educational
and research exchange programs, in contrast
with fields such as economics, business
administration, and marketing.

However, the growth of the Internet and
collaborative partnerships create innumerable
opportunities for IS faculty who want to teach
abroad. This is particularly true of institutional
alliances, often involving multiparty
arrangements between schools in the United
States, Western and Eastern Europe, China, and
the Pacific Rim. Within Russia, for example,
Ohio State has a relationship with the University
of Tomsk, the University of Maryland engages in
faculty and student exchanges with the
University of Irkutsk, and the University of
Alaska has an arrangement with Vladivostok.
Interested faculty may ask numerous United
States-based universities about vacant positions
abroad which the sponsoring institution is
generally eager to fill. Resource reference books
such as Deans' and Loch's Thunderbird Guide,
assist educators to locate host institutions and
programs, to propose a foreign appointment
directly or through third parties. When a
bilateral agreement is not already in place,
however, faculty must convince their
administration to grant leaves of absence and
possibly financial support.

TEACHING ABROAD

In developing economies and in the emerging
economies of Eastern Europe, IS faculty are
commonly invited to teach within Departments of
Economics. Indeed administrators and faculty
may not know what IS is, and often ask for
catalogue descriptions and syllabi. Within the
first and second tier of universities, Schools of

Business are uncommon; within polytechnic
institutions and trade schools, informatics and
computer science are established fields of
specialization, but students in these departments
typically lack the barest acquaintance with
business applications except for a limited
exposure to labor management. Across the
spectrum of diverse educational systems, the key
learning and teaching challenge is to position IS
within a broad context of changing business
needs and resources. IS educators are expected
to present not only cases and dominant trends in
United States business practice, but also
understand "local" information needs and IS
solutions. IS educators who focus on business
information needs often introduce the host
institution to an understanding of IS for the first
time, and visiting professors can be enormously
helpful in the foundation of an IS curriculum. In
addition, IS cases and videos set in different
economic systems have the bonus effect of
teaching the importance of quality, cooperation,
and competitiveness in successful organizations.

Although Eastern European institutions often
accept English-speaking in the second half of the
1990s, the problem of language may arise there
and elsewhere. The author taught both
international business and IS in a variety of
institutions in Russia and Morocco: all business
courses were presented in French in Morocco,
most lectures in Russia could be delivered in
English, or in a combination of Russian and
English with the help of a translator. However,
research and networking would have been
severely constricted without fluency in Russian.

It was a privilege to define "local" information
needs and to identify the most important
questions in finance, accounting, or marketing for
colleagues and students in nascent market
economies. IS educators who focus on business
information needs often introduce the host
institution to an understanding of IS for the first
time, and visiting professors can be enormously
helpful in the foundation of an IS curriculum and
lasting relationships. In addition, IS cases and
videos set in different economic systems have the
bonus effect of teaching the importance of quality,
cooperation, and competitiveness for successful
organizations.
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COURSE CONTENT AND
METHODS IN THE KUZBASS

In 1994, the author taught an introductory course
and three seminars in IS, including two seminars
for faculty with a focus on business education, at
Kemerovo State University, @ Kemerovo
Polytechnic University, Tomsk University, and
the Institute for Automatic Control (GUARETS)
in Tomsk. In addition, three courses and a
seminar in international business with an
emphasis on international IS were offered in
Kemerovo, at the State University and the
Polytechnic; curriculum development materials
and textbooks for a major in Is were acquired
through a USIA grant and delivered to
institutions in Kemerovo, Tomsk, Moscow, and
Irkutsk. The author also wrote an article on
feminism for a regional newspaper, and delivered
presentations to the managers of Kuzbass
Associates, an major exporting group from
Western Siberia.

Academics were deeply and visibly impressed by
the quality of IS textbooks, transparencies, and
videos. In 1992 and 1993, the author's American
students were asked to provide superior
overheads with their MIS, systems analysis and
design, and database management projects, and
informed that the best of their projects would be
used for teaching Russians in 1994. Russian
students and faculty were deeply impressed by
the range and quality of these independent
projects. Some projects focused on activities such
as inventory management, electronic music,
transaction processing, security, or E-Mail using
enterprises such as Toys R Us, a Broadway show
(Miss Saigon), Harry's Liquor Store, Federal
Express, and Sikorsky Aircraft. Other American
students investigated broader topics: the
information highway, desktop publishing,
multimedia. Students' names were included on
the overheads, and Russians often asked for
personal information about the authors.

Projects and industry videos were extremely
effective vehicles: seeing, rather than listening,
improved learning and the credibility of the
curriculum was enhanced through project walk-
throughs and films made in the context of a
modern business environment. IS educators who
focus on business information needs often

introduce the host institution to an
understanding of IS for the first time, and
visiting professors can be enormously helpful in
the foundation of an IS curriculum. In addition,
IS cases and videos set in different economic
systems have the bonus effect of teaching the
importance of quality, cooperation, and
competitiveness in successful organizations.
Questions from faculty often centered on the
issue of quality and competition within the
university. To an American accustomed to
relatively tame and gentile faculty meetings and
committees, the shouting and heated discussions
not only about teaching theory and technique, but
also about topics such as tenure, teaching loads in
the West, consulting activities, student
evaluations, and textbook prices were
memorable.

No topic was more difficult to approach than the
issue of ethics in academic and business and
information systems. The author visited dozens
of computing facilities and university
laboratories, and seldom saw any microcomputer
software that did not appear to be pirated.
Faculty and students frankly inquired about the
potential to accelerate economic development by
computer piracy, illicit access to proprietary
information, on-line financial chicanery, and
other breaches of ethics.

Most Russians appeared not to believe that ethics
and success are compatible; the author believed
that Russian hosts politely tolerated discussions
of ethics but simply did not believe ethics were
significant at home or abroad.

In contrast, the author received an Inter-Country
Fulbright to Morocco in the fall of 1994, and
taught quality management and information
systems in Rabat, at Mohammed V. University in
the Faculty of Law and Economic and Social
Sciences, and in Casablanca, at the Institute des
Etudes de Commerce et d'Administration
d'Enterprise. Interest in ethical issues and an
appreciation for product quality and customer
satisfaction was markedly greater in Morocco
than in Russia. Also, university tradition and
governance were similar in Morocco to the United
States, and topics such as rank and tenure were
not raised. The author was surprised that in both
countries, teaching loads were quite modest and
office hours were rarely required.
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CURRICULUM DEVELOPMENT
IN TAGANROG

The author has been invited to teach for a
semester and to assist in curriculum development
in both Information Systems and International
Business at Taganrog State University. From
1994 to 1997, E-mail discussions with Taganrog
faculty and administrators about Taganrog's
Economics curriculum began preparations for the
lectureship in international business and
information systems in the spring of 19998, as
well as for research, ongoing relationships, and a
method to develop course prototypes for the host
institution. The fellowship was an exciting
challenge in the ancient city on the Sea of Azov
which was founded by Peter the Great and still
serves as a window to Black Sea and to the
commercial hub of Istanbul.

The author has been in contact with Taganrog
since the summer of 1994, when two
International Education Exchange students, one
from Taganrog, served as research assistants for
a Lattanze Center for Executive Information
Studies consultantship. The team identified and
analyzed data deficits for two dozen United
States corporations who were interested in
constructing decision support systems for trade
and investment in Russia.

In both international business and information
systems, information resource management
(IRM) is a priority in Taganrog's curriculum, to
assist the development of information and
business systems which optimize the use of
information: to supplement and rationalize the
use of labor, capital, material resources,
management  skills, and  partnerships.
Entrepreneurs in emerging markets look to IRM
for multiple business functions: to reduce waste,
to improve product and service quality, to
facilitate strategic planning, and to seek foreign
aid and partnerships. The host institution at
Taganrog is progressive, and has proposed to
locate a module in IRM within a new major,
"Data Systems in Economics". "Data Systems" is
comparable to "Information Systems" in the
West. The University seeks to integrate
computer science skills, economic models, and
new areas such as accounting, financial
management, law, and environmental studies.
Taganrog needs additional courses and materials
which feature concrete examples of business

practice, especially in information systems,
international marketing, and international
management. The Rector also requested that the
Fulbright fellow develop a cogent curriculum in
international business theory and practice, and
assist local firms to become export-oriented.

The most critical problem in international
business education in Russia is the pressing need
to couple marketing and management education
with both IS and also Western economic theory.
The discussion of economic theory in addition to
IS practice requires cases studies, videos, and
other germane materials ranging from the Yellow
pages to bank statements. As a result, this project
conveys significant research opportunities in the
area of theory as well as practice. The most
critical components in information systems in
Russia are not hardware or software, but people
and information itself. Because of cultural
differences and a lack of business theory,
introductory courses and systems analysis abroad
must justify the need for critical intellectual
shifts in Russia to develop quality information.
Therefore, foreign students are exposed to game
theory, the advantages of both competition and
cooperation, through cases in information
analysis and also through -culture-specific
exercises which encourage information sharing.

For hundreds of years, predating communism,
economic development has been an intellectual
problem in Russia. Western education can take
for granted numerous accepted precepts, material
preconditions, levels of business expertise, and a
sense of economic community which do not exist
in Russia at this time. Both domestic and
external stakeholders must mold IS education to
meet host countries' needs.

ECONOMIC DEVELOPMENT AND IS

Effective information systems and international
business education in Russia is a priority for
Russian policy makers, educators and
entrepreneurs. Among the multiple rewards of
teaching IS abroad is the chance to play a small
role in the historic transition, to augment scarce
information resources, to project future business
needs, and to improve the information
infrastructure. The Russian economy represents
a conundrum: information deficits are critical in
most industries, yet without a minimal level of
market development, information resources
cannot be much improved.
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Without a critical mass of robust data, computer
literate personnel, and skilled knowledge
workers, [S's value in the transition to a demand
economy is limited at present. Russian managers
cannot develop markets, rational internal
procedures, business alliances, and, most
importantly, improve goods and services without
robust information resources. Indeed, not only
must Russia seek competitive advantage in the
global market through high quality and low cost
exports, but also, in the second half of the 1990s,
Russia must defend its domestic market against
foreign goods. Butter, eggs, chocolate, clothing,
sports equipment, canned goods, cookies, ice
cream, produce, and cut flowers from Western
Europe and the Pacific Rim have flooded stores
and kiosks, from Moscow through Siberia to
Vladivostok in Asian Russia. Although a
surprising number of Russian business
enterprises are well-capitalized, even the most
elite educational institutions are impoverished.
These schools are handicapped and embarrassed
not only because of a lack of capital, but also by a
dearth of textbooks and other teaching materials,
by minimal exposure to mainstream IS
scholarship and business applications, and by
brain drain, as talented faculty leave teaching for
more lucrative work in the emergent market
economy. Those faculty who remain often have
little or no acquaintance with market forces and
occasionally are hostile to business practice.

Taganrog and other progressive institutions of
higher learning are seeking to change the
curriculum-wide emphasis on supervision and
control, to challenge a prejudice against
information sharing, and to augment information
on personal responsibility and individual
entrepreneurship.

Often, a culture-based communication gap
separates Western business lecturers and
Russian academics. IS educators who focus on
business information needs often introduce the
host institution to an understanding not only of
an IS curriculum, but also business language and
concepts. Even though some Western words, such
as "marketing" have been imported intact into
current Russian conversation, an understanding
of the concepts behind business vocabulary will
require years of market experimentation and
competition. "Marketing", for example is often
vilified as deceitful and wasteful promotion: the
‘other four P's of the equation: product, price, and

place are not examined adequately. The role of IS
in developing quality products and services was
frequently challenged as frivolous, as was total
quality theory itself. Students were often more
receptive to quality methods and theory than
faculty, evidence of a generation gap and a
communication gap, in information systems and
international business pedagogy.

Business education in Russia is young, yet
affected by enduring cultural and economic
factors. For example, "information poverty" is a
widespread condition, the result of an ingrained
and widespread reluctance to provide or share
information, and also of the meager supply of
useful information which was left as a legacy of
failed central planning. Materially and
economically, other contemporary problems
constrain business education and practice: the
lack of a satisfactory communications
infrastructure, monetary instability, disruptions
in supply and distribution, corruption, and
changing regulations. Although education reform
is a priority, the possibility of substantial
investment in an expanded information systems
or an international business curriculum often
depends on external assistance.

RESEARCH AND
PROFESSIONAL DEVELOPMENT

Although numerous academic journals have
suspended publication and the periodical section
great repositories such as the Lenin library are
nearly barren, the scholar enjoys unprecedented
opportunities for primary research and other field
work. Table 1 illustrates the range of Russian
research contacts established from 1991-1995
(Chepaitis in Palvia, Palvia, and Roche, 1996).
The author interviewed forty-four Russian and
ten foreign entrepreneurs, researchers, and
policy makers in five major cities during the
summer of 1991, 1992, one semester in 1994, and
consulting in 1995. Interviews were rewarding
and memorable, with heavy use of popular
aphorisms and humorous anecdotes, in the
Russian style. Researchers must be nimble in
such as dynamic environment: research data
shifted dramatically and had to be re-examined
and topics had to be redefined over the four-year
period. The participants were three questions:
their business conditions, their organizations'
goals and information needs, and the availability
of information resources. Data was often poor
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quality, inconsistent, or unavailable, but, for
Russia, research yielded remarkable and singular
"finds". Interesting strategies for dealing with
information shortages emerged. For example,
YUGANSKNEFTEGAS sent over 1,000 interns
abroad into business environments where
information is not scarce. A more common
strategy, for small enterprises, is to do business
with minimal, accurate data and develop modest
decision models until conditions and the
infrastructure improves. Numerous businesses
sought foreign partnerships, "gray economy" sub-
businesses, or relationships with middlemen who
took benefited from imperfect information and
imperfect competition.

Questionnaires are unpopular and unanswered,
but interviews were often revealing and
unforgettable. A cursory look at the research
subjects may suggest the rich quality and
intensity of learning and research through work
abroad.

DEVELOPING AN INTERNATIONAL
FOCUS IN IS COURSES

IS professionals, especially educators, have not
yet identified the most important questions in
international information systems. One
unfortunate consequence is that technical aspects
are over-emphasized, and international

TABLE 1
INTERVIEWS WITH RUSSIAN CITIZENS (44)1991-1995

Firm/Occupation Type Location
GEMMA telecom director G Irkutsk
Irkutsk State U. Rector, foreign relations E Irkutsk
AG garden tools, management intern P/S  Kemerovo
ASM air cargo, management intern P/S  Kemerovo

Chemmash, marketing services, manager P/S  Kemerovo

Firm/Occupation Type Location
Kuzbass External Associates, President G Kemerovo
Kuzbass Primapolis, shareholding firm, VP G Kemerovo

Kuzbassobank, chair, board of directors P/S  Kemerovo
The Professional, advertising PIS  Kemerovo
PROMEST, import/éxport, director "* P/S Kemerovo

Deputy Chief, mayor's office A Kemerovo Raspadskaya coal, environmental engineer C  Kemerovo
Development, Junior Achievement, director A Kemerovo . Restaurant manager P/S  Kemerovo
EC consultant, lumber exports C  Kemerovo Tapes, audio suppllies, manager P/S  Kemerovo
Fedorev regional library, operations A Kemerovo Siemens sales manager - .PIS  Kemerovo
Fedorev regional library, acquisitions A Kemerovo Ziminka coal, tools development, manager G Kemerovo
GARANT insurance P/S  Kemerovo Sigma, Russo-Japanese consultant/manager G Krasnoyarsk
Georgian greengrocer P/S  Kemerovo Moscow Central Stock Exchange, Vice President P/S  Moscow
FATA joint venture, industrial tools, sales G  Kemerovo Moskva bookstore, sales P/S  Moscow
Hospital intern/physician P/S  Kemerovo Produce farm, privatized sovkhoz, director P/S  Moscow
Informatics, software development P/S  Kemerovo Distance education, project director E  Tomsk
Intourist travel, manager A Kemerovo Dom. small hotel owner P/S  Tomsk
Kemerovo airport, management intern A Kemerovo Tomsk radio systems, IS developer E  Tomsk
Kemerovo city ambulance dispatcher/manager E~ Kemerovo Tomsk State U.-Russian-Am. exchange, di. E  Tomsk
Kemerovo State University, vice rector E  Kemerovo Siberian Adult Education Academy, dir. E  Tomsk
Kemerovo Polytechnic U., Dean of Economics E  Kemerovo YUGANSKNEFTGAS, il and gas, managementintern G~ Tyumen
Knigi bookstore, manager/buyer P/S Kemerovo Kouchat fried chicken rest., manager P/S  Viadimir
KROMBANK, deputy manager P/S  Kemerovo

KEY

A= Public Admin. P/S= goods/services E= Education ~ C= Consulting G= Global partners

(Chepaitis, in Palvia, Palvia, and Roche)
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information systems is occasionally taught as an
applied telecommunications course. In numerous
surveys, corporate leaders criticize information
systems education for its overemphasis of
technology, such as hardware and programming,
and for the neglect of basic business knowledge
and skills (Wiersba). Ongoing global research
and academic experiences abroad enrich current
resources substantially, especially if IS travelers
utilize expertise in related disciplines, such as
economics, language, or international marketing.
Hopefully, increased numbers of IS academics
abroad working may augment the quantity and
quality of international case studies, teaching
modules, textbooks, and IS theory.

CONCLUSION

The synergy achieved through teaching serially
at home and abroad is significant and unique.
The leading challenges and constraints--cultural,
linguistic, infrastructure, pedagogical, and
organizational--are in themselves instructive.
"Taking the show on the road" immerses IS
educators in unexpected scenarios, into cultures
where resource endowments and scarcities
impact global IS deeply.

Teaching and learning abroad, creates a healthy
and necessary appetite for work and learning in
varied cultural, economic, and political settings
which invigorates IS education, practice, and
research.
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DISTANCE TEACHING A GRADUATE COURSE ON
INFORMATION SYSTEMS ANALYSIS AND DESIGN

Ping Zhang
Syracuse University

A graduate distance course on Information Systems Analysis and Design was designed and delivered
under the guidance of the following four philosophies: (1) an effective education is a learner-centered
education; (2) distance students are more likely to experience situated learning and problem-based
learning; (3) enforced learning should enable distance learners to achieve higher learning performance and
satisfaction; and (4) the driving force behind a distance course is the effective learning of subject topics, not
the enforcement of state-of-the-art distance education technologies. The course was well presented and
recetved. Students reported a very satisfactory learning experience. This paper describes in detail the
course planning, actual delivery, learning results, and technology use. Different distance course models are
also introduced. Experiences, lessons learned, and practical suggestions can help other distance
instructors to deliver effective distance education. The author concludes with a discussion of several

important distance education issues.

INTRODUCTION

Distance education is a process to create and
provide access to learning when the source of
information and the learners are separated by
time and distance (http://www.reeusda.gov...).
Distance education has become increasingly
common in recent years as distance education
technologies expand at an extremely rapid rate.
Distance education has also become an important
part of higher education all over the world. There
are, however, many challenges and uncertainties
that distance instructors need to face in order to
effectively deliver all types of distance courses.
Unfortunately, not many reports on successful
delivery of distance courses can be found. Thus
many distance instructors have to struggle and
try things by themselves.

In this paper, we discuss our experience and the
lessons learned during the design and delivery of
a graduate distance course on Information
Systems Analysis and Design (SA&D). Several
aspects of the report make it valuable to a variety
of audiences. First of all, we discuss four
important philosophies that are pertinent to

distance education. Some researchers have

.identified some of the philosophies, such as

learner-centered education (Sherry 1996),
situated learning (Streibel 1991), and the
observation that technology should not be the
driving force of distance courses (Sherry 1996).
However, the philosophies have not been widely
incorporated into distance instructional designs.
It is also unknown whether these philosophies
ensure successful course delivery. Second, the
subject matter of the course, Information
Systems Analysis and Design, is rather
cognitively challenging to teach and learn. The
course requests students to build skills to succeed
rather than just to acquire information or
knowledge, and this is challenging even in a
traditional teaching and learning mode. As
distance education grows, more challenging
courses will have to be delivered in a distance
format. Experience and lessons learned in this
course can definitely help other distance
instructors to avoid pitfalls and be more effective.
Third, the paper describes methods of collecting
useful information on students' background and
learning. The instruments can be used widely in
many kinds of courses, traditional or distant.
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Forth, the paper introduces several models of
distance courses at Syracuse University. This can
be valuable for distance education directors who
need to plan and design distance course models.
Fifth, the author discusses several important
distance education issues in light of distance
teaching practice, including distance teaching
workload distribution, the role of distance
instructors, and class policies. To limit the length
of this paper, statistics of actual technology use in
distance learning are described in a different
paper (Zhang 1997) in order to fill a gap. There
are many suggestions about how to use the
available technologies in distance education, but
few usage data are collected and analyzed to
provide insight into the effectiveness of distance
technology.

In the next section, we first state the philosophies
that guide the design and delivery of this course.
Then we follow an instructional design model
(http://www reeusda.gov...) to describe the design
of the course. The design process is by no means
a straightforward sequence. There are many
iterations and revisions. In this section, we report
on major considerations, not the sequence of
actions. Section 3 reports the actual delivery of
the course, while section 4 is about learning
results. In section 5, we draw conclusions and
provide suggestions for distance instructors. We
then discuss several distance education issues.

COURSE DESIGN

Syracuse University has been offering
independent study degree programs in Library
Science for many years. In August 1996, Syracuse
started offering a distance learning master's
degree in Information Resources Management
(ISDP-IRM). The 42-credit degree program
consists of a selection of courses offered each
semester, including summers. Current courses
can be in any of the three models. Model A is an
intensive summer class. Students reside on
campus (thus the course is called a residency
course). They meet in classrooms (including labs)
eight hours per day for a period of two, five, or
seven days for one, two, and three credits
respectively. Students finish the course within
the residency period, sometimes with additional
time given to complete assignments. Model B is
offered entirely at a distance via the Internet.
Students and the instructor do not see each other
at all during the course. Model C has a short

period residency (3-4 days) for face-to-face
intensive meetings, followed by home study via
the Internet during the rest of the course. The
SA&D course described in this paper is a Model C
course with a four-day residency and four months
of home study via the Internet.

During the very first course in this degree
program, which was a Model A class in the
summer of 1996, this author guest lectured three
hours on general aspects of SA&D. Students then
spent unexpected three more hours discussing
what they would like to learn from this class. The
author has taught SA&D to traditional graduate
students several times and one Model A distance
course. However this guest lecturing experience
made the author realize the very different
experiences and expectations from the distance
students. It was very obvious that the course
needed to be completely redesigned to satisfy the
distance students' learning objectives. The
planning and redesign of the course started
immediately following the guest lecture and
lasted for about five months.

Philosophies

Four underlying philosophies or beliefs guide the
design and delivery of this course. First of all, we
believe that in any education, the ultimate goal is
effective learning by the learners. Thus an
effective education is a learner-centered
education. Our course design starts with a
thorough analysis of potential students in this
class.

Theories in distance education research indicate
that distance students tend to experience
situated learning and problem based learning
(Streibel 1991, Savery & Duffy 1995). Most
distance students are motivated and mature
adult learners and have working experience.
They would prefer to actively construct their own
internal representations of knowledge rather
than accept what the instructor gives. Thus they
would more likely experience situated and
problem-based learning. The challenge for
distance educators is to set up a cognitively rich
learning environment to facilitate the distance
students' construction processes.

The third philosophy is that enforced or
controlled learning will help distance learners,
who play multiple roles in their lives, to achieve
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higher learning performance and satisfaction.
Enforcement includes instructor's control on
students' effort on different subject topics in the
course (workload, iteration or reinforcement, and
integration), on students' involvement in class
activities and collaborative learning, and on
learning pace (time scheduling). This philosophy
implies that the control of learning is not
completely by the student. This is disagreeable
with the self-controlled-learning approach that
some of the current distance education research
advocates (Jonassen 1992).

Sherry notes that "too often, instructional
designers and curriculum developers have
become enamored of the latest technologies
without dealing with the underlying issues of
learner characteristics and needs, the influence of
media upon the instructional process, equity of
access to interactive delivery systems, and the
new roles of teacher, site facilitator, and student
in the distance learning process." (Sherry 1996)
We agree with Sherry and believe that the
driving force of a distance course is the effective
learning of subject topics, not the enforcement of
state-of-the-art distance technologies.

Learner Analysis

Besides some known features of distance learning
students, such as maturity and motivation, we
focus on more specific features of the potential
students for this class. We started with analyzing
all ISDP-IRM students in the degree program.
Using the information students provided in their
directory and to the very first class they took,
profiles were constructed on the basis of their
technical proficiency (production software
applications, operating systems, Internet
facilities), working experience (the kind of work
they did and do, responsibilities at work), future
career plans if any, and other comments on the
degree program.

According to the profiles, most students had no
work experience with SA&D. Few of them had
knowledge about SA&D, although quite a few of
them thought they knew a lot about SA&D. Most
of them were not interested in being analysts in
their future, nor system builders. However, they
were interested in the relationships between
SA&D and other organizational issues, the trend
of system development, and different role
‘analysts might play.

A tentative course syllabus was constructed
based on this analysis and was published on the
class web site. A more in-depth learner analysis
took place after students registered for the class
but before the class began. This in-depth analysis
consists of three major components: learner
background, learner needs or expectations for
this class, and learner self-assessment on the
subject topics. Sixteen registered students were
asked to fill up a questionnaire. Fifteen answered
questionnaires were collected and analyzed.'
Appendix A is a copy of the pre-questionnaire.

Part A of the pre-questionnaire collects students'
educational background, Information Systems
related experiences, and their motivation for
taking this class. The students have a diverse
educational background, evenly distributed
among the four types. Nine of the students had no
experience in SA&D, three had more than eight
years, and three had less than four years. Four
students had never been users of an IS or
involved in management of IS projects or
personnel. Five students took a similar SA&D
course years ago (from three to fifteen). Two
students had absolutely no team work
experience, seven had more than ten years, and
rest had from one to four years. The top two
reasons for taking this class were summarized as
(e) gain knowledge, skills, experience, and (a)
degree required/advised to take.

Part B is a measure of students' perceived
learning objectives. The results show that the
students' learning objectives come almost equally
from their own (12 selections on item B1) and the
course syllabus (10 selections). Thirteen out of 15
students felt that their learning objectives were
consistent with those specified in the syllabus.
One student selected "identical,” while one
student selected "conflict."

In Part C, students were asked to assess their
own SA&D expertise or competency before they
took the class. Two students seemed to have some
expertise on most topics, while the majority had
little competency. Table 1 lists the class wide
average of the answers to the competency
questions (before class). These answers were used
as a reference of students' current competency.
Thus the depth, pace, and coverage of the course
can be determined.
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The author also collected information on
students' distance learning experience from the
degree program director. Before the SA&D class,
11 out of 15 students took a web design course, 14
took at least one Model A course, 11 took at least
one Model B course, and two took one Model C
course. Only one student had not taken any
distance course.?

As the majority of the students had some distance
learning experience, they were asked to predict
the effectiveness of teaching techniques or
methods on three components of the SA&D
course: knowledge, skills, and perspectives. This
also familiarizes students with potential
techniques to be used in the class and potential
topics to be covered in the class. Appendix A Part
D* is the Predicted Effectiveness of Teaching
Technique. The collected data helped the
instructor to select particular instructional
methods for different course components. The
course syllabus and other course materials were
finalized based on this second part of the learner
analysis.

Learner-Centered Objectives and Course
Content

SA&D is a complex, challenging, and stimulating
organizational process that a team of business
and system professionals uses to develop and
maintain computer-based information systems
(Hoffer et al. 1996). In today's world where
information systems are an inseparable part of
an organization, SA&D is an expertise that every
Information Technology professional should
have. With the rapid development of CASE tools,
4GL database management systems, and GUI,
the focus of SA&D shifts from technological
constraints to problem-oriented constraints.
Often the major constraint on our ability to build
effective systems becomes our inability to
understand the full scope of the problem.
(Fertuck 1995)

SA&D is often difficult to teach and students
often find it very difficult to succeed. Students
either do not have a real world experience of
organizational needs for information systems, or
do not have the technical background for making
sense of the back end of the system development
life cycle (SDLC). Thus they cannot fully
understand the entire SDLC process. The
modeling methods covered by most SA&D courses

are cognitively challenging. Training students to
think precisely in different ways than those they
are accustomed to is difficult; making them
realize that mastering the complexity of a system
during the analysis is quite an exhaustive taskis
not easy either. Students often realize that the
course requires them to actually build their
analytical skills, communication and
collaboration skills, and managerial skills in
order to succeed the course.

In this class, we began by considering the current
technology trend (more software outsourcing and
buying from the shelves, less in-house
development), the importance of knowing the
front end to the understanding of the entire field,
along with most students' background, interest
and future career plans. We then decide to cover
most aspects of SA&D but focus on the front end
of the SDLC process. This focus includes the
emphasis on soft skills (oral and written
presentation skills, time management, and the
ability to interact with peers), which are highly
regarded by current IT employers (Computer
World 1997). The course objectives are: (1) To
comprehend SDLC process and different software
development methodologies; (2) To build
analytical skills by studying and applying system
analysis techniques (Entity Relationship
modeling, Data Flow modeling, and Object
Oriented analysis); and (3) To understand
managerial issues and special challenges
involved in SA&D. Several items from Part C of
the pre-questionnaire were dropped from the
main coverage of the course and became optional
self-study topics, which could be used as students'
term paper subjects. These items are C2
(organizational activity modeling), C6 (logic
modeling), C7 (data normalization & definition),
and C11 (CASE tools). The system boundary and
specification item (C21) are highlighted in the
class to reflect the main focus on the front end of
SDLC.

These course objectives are accompanied by three
learning themes: (1). Experiential learning
through assignments and projects; (2).
Collaborative learning the important concepts
and techniques with peers through project
conduction; and (3). Learning more from each
other through project evaluations.

To utilize students' situated learning and
problem based learning, to motivate students'
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learning and application of SA&D to the real
world, and to enforce the students’ integration of
separate course topics, one of the major aspects of
the course is a requirement for students to
identify, initiate, specify, and analyze real world
projects. Each student is to play different key
roles in SA&D in order to learn different
perspectives. Thus each of them has to be both
the customer (user) of a project and the analyst of
another project. A customer of a project identifies
a real world project topic, initiates a project
proposal, and then assists the analyst to finish
the analysis by providing details and evaluating
the deliverables. An analyst analyzes the
proposed project, provides representations of the
project using the techniques introduced in class,
gets approval from the customer for each
deliverable, and revises analysis results based on
feedback from the customer. Both the customer
and the analyst are responsible for the entire
project. Specifically, a customer is solely
responsible for the proposal. The responsibility
distribution for the analysis is 20% by customer
and 80% by the analyst. A very important
document for the project is the so-called
Interaction Worksheet, where each party of a
project records all the project related interactions
he or she has with either the instructor, the TA,
or the other party, the means of communication
and the length or duration, the topics, and the
major decisions made. Their effort and
performance are assessed by selected peers, the
instructor, and the TA. This implies that each
student also has a chance to be an evaluator of
students’ projects and thereby to learn from
others in the class.

Using real world projects increases both
challenges and workload for the instructor and
the TA. In order for the instructor and the TA to
be able to comment on each of the projects
individually, they must be able to grasp the
important features of the project or the field and
analyze the project to certain extent.

Students are to be evaluated by (1) their
performance on several individual assignments
(position paper, term paper, modeling techniques,
and project review) and (2) collaborative effort
and performance that are reflected in their
project reports.

Instructional Methods and Strategies

Since this SA&D course has actually three
different periods (pre-residency, a four-day
residency, and a remote home study period),
different strategies are used for each period. For
pre-residency, students need to warm themselves
up for the course from both concept level (subject
content) and practical level (a real world project).
During the intensive meeting, the emphases are
on the overall picture of the field, the
understanding of three modeling methods, and
the initiation of team projects. For the home
study period, individual assistance via available
technologies becomes the primary concern. The
goal is to ensure that students can get timely
assistance and feedback, can finish individual
assignments on time with decent quality, and
most importantly can finish the team projects.

Before the residency, students are asked to skim
the textbooks to familiarize themselves with the
subject topics and find their weaknesses. As a
result, students are to write a position paper on
the roles of a system analyst in the system life
cycle. They are also to identify a real-world
information system project that is to be analyzed
by a classmate. Students must have a certain
amount of SA&D knowledge in order to find an IS
project. They have a chance to get feedback from
the instructor on the nature and scope of their
projects before they come to campus. A formal
project proposal has to be submitted by each
student on the first day of class. Since the student
is the customer of the project, he or she must
"sell" the project to someone, so that on the third
day, a contract with signatures from both the
customer and the analyst can be submitted to the
instructor.

During the four-day residency period, the major
delivery method is lecture on overview of the
fields and many related issues, followed by
extensive in class exercise on the three different
modeling methods. A guest lecture provides a
different view on the field. Students are advised
to use evenings to build project teams, initiate
projects, digest lectures, and prepare individual
assignments.
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During the four-month home study period,
students finish three individual assignments on
the three modeling methods examined in class
(ER, DFD, and OOA). Students arrange their own
ways to finish the projects. Their first project
reports are to be thoroughly evaluated by the
instructor and the TA. Considering the
comments, students revise their analyses and
prepare the final reports. The final report is a
complete package including the original proposal,
contract, system requirement specification, three
analysis results using the three methods,
comments and insight on what was learned as a
customer and an analyst, comparison of different
analysis methods, and a record of all
communications and decisions on projects
including customer-analyst interactions and
students-instructor interaction. This final report
is to be reviewed by other students. By the end of
the semester, each student submits a term paper
focusing on any interesting issues in SA&D.

The following technologies are set up and
supported for the course. Since every student has
email access, every member of the class,
including the students, the instructor, and the
TA, is required to subscribe to the class listserv.
The listserv functions as a broadcast facility and
class-wide discussion vehicle. The instructor's
personal email address, the TA's personal email
address, and a class email address are available
to the students. Although some email utilities can
attach a binary file, which can be used as a way
of distributing some course materials or
assignments, not everyone uses the same email
utility. A class FTP site is thus set up for
distributing class materials and collecting
students' assignments. The use of FTP is
optional. A class web page functions as a map
that includes links to class ftp site, all email
addresses, and course materials such as syllabus,
class handouts, assignments and solutions,
course work evaluation summary, students'
current grades, and help instructions to class
listserv and ftp. Students are encouraged to
develop their own web pages for this class or use
IRC if they feel it necessary. However, the class
does mnot technically support IRC. Other
technologies to be used include fax, FedEx,
priority mails, first class mails, and phone calls.
For a detailed description of technology use, see
(Zhang 1997).

COURSE DELIVERY

The course was delivered in the spring 1997
semester. A total of 16 students registered and
showed up on the first day of the residency
period. One student decided to drop the class
after the first morning because he felt the course
workload would be too heavy for him. Among the
15 students, one is from Japan, one from Spain,
one from Canada, and 12 from five states of the
United States (LA, NY, PA, SC, and VA).
Fourteen finished the SA&D course on time.
Student N reported that she had family problems
and technology problems during the semester.
Although the instructor and the TA tried very
hard to help her, she did not pass the course.
Nine out of the 14 students were taking one other

-distance course, while one student was taking

two other distance courses at the same time.

Starting from the residency, the progress of the
course was just as what was planned in terms of
subject content and time schedule. Little change
or adjustment was made. To the instructor's
surprise, three out of 16 registered students did
not turn in the pre-questionnaire on time, and
five did not turn in the project proposal on time.
Thus a class policy was announced on the first
day of residency, stating that any overdue
assignment would incur penalty of 10% off total
points of that assignment for each day late. After
the residency, a few students turned in some of
their assignments one or a few days late with no
excusable reasons, and they learned right away
how costly being late was. Subsequently, for the
rest of the class, there were few late submissions
except two cases in which the two students
involved were hospitalized around the time the
assignments were due. Since we anticipated the
possible late assignments when planning the
time schedule, there was little impact on the
students' completion of  consequential
assignments.®

Actual technology usage data are collected and
thoroughly analyzed (Zhang 1997). One fact
indicated by technology use data is that there was
very little class wide discussion among students,
particularly over the listserv. Students tended to
seek help directly from the instructor first. In this
course, students were not required to contribute
to the listserv, nor were they evaluated by how
much contribution they provided to the class
listserv. Without this pressure, the class wide
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listserv seems very quiet. No student complained
about this, although one student pointed this out
as an interesting fact during an email
conversation with the instructor.

DISTANCE LEARNING RESULTS

In this section, we report what happened on the
students' side. We quote some of the students'
comments to give readers the feel of the learning
results. Specifically, we provide evidence on
effort, collaborative learning and role playing,
and satisfaction. The evidence comes from
student comments on post-questionnaires and
project reports. The post-questionnaire at the end
of the class also collects data on students' self-
assessed competency achievement, which is
summarized in the section.

Effort

" .. I must have re-written the project proposal ten
times as I thought of more data points to consider

n

"My analyst and I made sure we were in contact
almost everyday . . ."

"My analyst and I often sent 6-10 e-mails per day.
We wused The Palace to communicate
synchronously.” ¢

Collaborative Learning and Role Playing

"The questions posed and feedback received as a
customer gave me a deeper insight into my role as
an analyst. In turn, I was able to be more helpful
and thorough as a customer because of my work
on the analyst's side of the project.”

"As an analyst I also learned a few other things.
First, the customer often knows more than they
can communicate. The more time you spend with
the customer, be it in person, by email, fax, phone
or IRC, the more knowledge of the system you're
going to pull out of them. Milestones were
discovered when knowledge was pulled from the
customer. . . .this brings up humanistic skills. 1
also found that it is important to not let the
customer feel bad about (things they forgot to tell
or small errors) . . .”

"In conclusion, this project was extremely useful.
‘While I learned the most playing the part of an

analyst I would not want to have given up the part
of the customer either. Even if I am usually
analyzing systems I now have more ‘bed-side
manner' than I otherwise would have.”

"My role as a system analyst in this project lent me
insight into the field and provided me with

"knowledge and experience that can be carried over

into other business roles.”

"As a customer I found a number of things quite
interesting. First, in my role of ‘business
professional’ I found that to put forth a good
proposal I had to do a lot of thinking and research
ahead of time. For me, this was a surprise.
...What I learned is that if I am a customer I will
have a much more positive, easy and successful
customer-analyst interaction if I do some research
and put out an intelligent new-systems request. 1
feel I saved a lot of time (by doing so). ... If I were
paying an analyst for this time, I would want to
save as much time and money as possible.”

Satisfaction

"As the president of my organization, I have
gained tremendous insight into what will be
required to move the organization forward, as
well as some of the pitfalls to avoid. I am now
equipped with concrete tools to move us from an
antiquated manual system to a simple, easy-to-use
automated system. Thanks to this project I have a

_ pretty good idea how to get it done."

"I don't know by now if the work done is correct,
but I feel satisfied, because I've learned many
things. Specially I've learned how to approach a
project first.”

"Thanks for a great class. I learned a lot (even I
have been an analyst for 10 years) and enjoyed
meeting you. I hope to have you for another class
later in the program.”

"I have learned a great deal in this class and this
exercise in particular. I had NO experience in
SA&D. While I found the course very challenging
I feel that I will take with me a plethora of skills
that I will be able to use in my new vocations."

"This project has taught me a great deal about an
organization I thought I knew well... As a person
who is employed full-time in the information
technology field, I have received substantial job-
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related benefits from this experience. Already I
have put the knowledge I've gained to good use
evaluating and  planning information
management projects at work... I am glad to know
that my employer (who is paying my tuition) is
getting its money's worth. More importantly, I'm
pleased that my investment of time and effort is
paying tangible professional dividends.”

Other Comments

"A fairly large concern of mine was the lack of
time we had in class to discuss more fully some
practical examples of the modeling techniques.”

"As a student, this project and this course have
provided me with some very helpful ideas about
what I do and do not. want from a career in
information technology, and what academic
choices will get me where I want to be.”

"When the final version was handed to me to sign,
I was satisfied and convinced that this was the
solution and that we will implement it into our
system. As a matter of fact we already have.”

"I found that managerial skills were an important
part of this project. Coordinating communi-

cations, juggling the various diagrams on a
concurrent basis and meeting deadlines were all
tmportant. It made me and my customer feel good
to put parts of the project to bed and finish thhm
our given time allotment.”

"Most of us will have some famtlwnty with DFD.
More weight should be placed on EER and OOA."

"Having to start from scratch and proceed to a
reasonable level of completeness was also very
good to me. At times in the beginning I felt that I
would never have a reasonable product designed,
and at times toward the end I wished I could let
an underling finish the grunt work. But it gave me
an idea of what system analysis is all about. All in
all a very demanding and very rewarding
assignment.”

Students' Self Assessment of Competency .

Before and After Class

The post-questionnaire asked the students to
assess their before-class competency, which was
already asked in the pre-questionnaire, and after-
class competency. The assessment for after-class
is similar to that in Pre-questionnaire Part C
except that, (1) there are two rows for each item:
before and after; and (2) items C2, 6, 7, 11 are

TABLE 1

SELF-ASSESSED SA&D COMPETENCY: CLASS AVERAGE SCORES

Ciass Average

on ltems * Ct C Cx1 C3 C4 C5
Before (pre-g)* 21 2 nfa 1.7 17 15
Before (post-q) 2.4 23 2 18 12
Before (average) 2.3 23° 2 18 14
After 45 43 43 45 33
Gain 2.2 2.1 23 27 19

Cé
2

C7 C8 C9 C10 CH C12 C21 Average

19 15 28 27 18 2 2,02
15 33 26 23 23 223
15 31 27 22 237 222
4 47 46 42 43 428
25 16 19 2 2 206

* For the meaning of each item, please refer to Part C of Appendix A, the pre-questionnaire. For C21, the item is "System boundary and requirement

specification.”

® Some data items (in italic) were asked before the class. However, they were not covered in the class. Thus these items were not asked to the
students at the end of the semester. The Average for the row does not include these non-covered items.

¢ Since this item was asked only once, the score is used as the average of the item.

¢ This item was asked only at the end of the semester, the score is used as the average of the item.
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dropped, and C21 is added. Table 1 lists the
summary of the competency data.

It is interesting to notice that the two
assessments of before-competency agree with
each other (average difference is less than 0.5 per
item) for most students except two. One student
lowered the second assessment by an average of
1.06 per item. This student has ten years real
world experience of being an analyst, but little
formal training. It is possible that after taking
the course, he realized that there was more to
learn beyond what he thought he already knew.
The other student, on the other hand, took a
SA&D course many years ago and applied some of
the concepts in real world projects. The course
reminded her a lot of the things she had almost
forgotten. Thus her second assessment is
considerably higher than the first one (an average
of 1.34 per item). In fact, the second assessment
looks like as if except object-oriented analysis,
she learned nothing from the course (there are no
differences between before- and after-competency
for all the items except OOA).

On an average, the class gained more than two
scales on most items. C9 communication and
collaboration gained least (with a gain of 1.6)
since students were already "literate in it" before
the class (with a score of 3.1). A gain of 1.6 is,
however, a very significant achievement for this
skill that is vital for all full-time working people.
Among three analysis techniques, Object
Oriented analysis was the lowest expertise
students had before class (with a score of 1.4) and
was the least improved (with a gain of 1.9).
Students also commented in other places that
they wished the class could spend more time on it.
This suggests a change in future SA&D course
designs and deliveries.

DISCUSSIONS AND SUGGESTIONS

We conclude that under the guidance of the four
distance education philosophies discussed early,
the SA&D distance course met the students'
needs, was successfully delivered, and achieved
high student learning satisfaction. The learner-
centered view makes the course fit the needs of
this particular group of distance students.
Distance instructors should do a thorough
analysis of learners. Only if the course objectives
are consistent with, if not identical to, the
learners', can effective learning be possible.

Although students are in control of their own
learning, as suggested by several distance
education researchers, this author's experience is
that they still need structure (what to do, how to
do, why to do, when to do) and reinforcement, as
well as timely feedback that is in the context of
their own learning experience. As one student
pointed out:

"I felt I learned a significant amount in this
course. The workload was heavy, and deadlines
were enforced, but this improved learning.”

With the exception of subscribing to the listserv,
no technology was mandatory. Students reported
little frustrations with computer technology.
Technology did not function as a distracter, thus
students could concentrate on the subject matter.
However, on the instructor's side, there were
times that on-line assignments could not be
accessed due to different software or software
versions used. In several of the worst situations,
a total of four to seven emails were sent back and
forth between the instructor and the students
before the assignment was finally delivered
successfully. The instructor found that the most
efficient way for receiving assignments is fax,
although there were times that entire reports
were missing, or pages were missing.

The following are several other important aspects
we have experienced. Some of these issues
propose further discussions and need more
experiment. Some of the difficult situations could
be avoided or minimized if we would have known
them ahead.

Distance Instructional
Workload Distribution

Distance courses take a considerable amount of
effort and time for up-front preparation,
compared to traditional courses. A well-planned
course needs little adjustment. It is, however,
very important to anticipate potential problems
that might happen along the way and leave room
for adjustment if necessary. Changing course
objectives or content can be very frustrating to
the students. For example, one student
commented that:
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"I thought you were an excellent teacher and one of
the FEW that kept up with the responsibilities of
your DISTANCE students - too often we tend to
get ignored by the professors and you are the only
one that made and stuck to the schedule for the
class. I feel that by doing this a lot more learning
took place than with certain other professors.”

The distance program director of the degree
program also pointed out that

“(Some) faculty seem unprepared to teach in a
distance format. As faculty struggle to keep up
with the technical troubleshooting, answering
emails, and contributing to class discussions, they
fall behind. This makes it appear that faculty
aren't devoting enough time to the class. Also, as
time runs out at the end of the semester, things get
dropped from the syllabus, making students feel
like they didn't get their money's worth."

The Roles of Distance Instructors

Some researchers defined the role of distance
teacher as "a facilitator of learning rather than a
communicator of a fixed body of information.”
(Jonassen 1992) Our experience disagrees with
this definition. The traditional instructor's roles
are not completely gone. Communicating of
information, knowledge, and perspectives of a
subject field is still a very important task for
distance instructors. The new challenge is to be
more effective in communication, both oral and
written (for example through emails). Distance
students still need guidance to acquire
information, knowledge, skills, and perspectives.
The traditional enforced learning still works in a
distance mode.

Distance students seem more demanding of their
instructors. They want immediate feedback, more
feedback, and more understanding from the
instructor. Distance instructors need to be
prepared to properly handle this situation.

Class Policy

A pitfall for distance teaching is the tendency to
place too much trust in students. Many useful
class policies may be dropped from the traditional
courses when the courses are redesigned for
distance students. This is actually not distance
students' fault. Both distance instructors and
distance students play multiple roles in their

lives. As in any civilized community, well-defined
and agreed class regulations and policies will
make everyone's life easier. When making class
polices, distance instructors are challenged to (1)
be more thoughtful, (2) keep on top of the work
and communicate well with students about the
policies, and (3) stick to the policies. Making good
policies and executing them will cause students
less frustration, confusion, and disappointment,
and enable the instructor to be more efficient.

Possible policy issues are: (1) time frame for
assignments (as the late charge policy in this
course), (2) delivery methods for assignments
(some distance instructors only accept hard
copies of assignments via mails), (3) software
applications and versions, and (4) email response
frequency or time frame.

Administration of Distance Teaching
Compared to traditional teaching, distance

teaching requires an instructor to have stronger
organizational skills and time management skills

‘due to much heavier class administrative needs.

A teaching assistant can help only to a certain
extent. Most of the time, the instructor needs to
face the administrative challenges. Here are

‘some suggestions to reduce the administrative

cost. (1) Always keep a copy of everything that is
to be sent to the students, or some agreements
with students, so that future recall effort can be
minimized; a context can be constructed quickly
for a conversation; a misunderstanding can be
diagnosed and clarified; and a copy can be
obtained should things get lost during the
delivery. Organize logically to allow fast
retrieval. (2) Discover a way of tracking
assignments with minimum effort. The author
found that it was very time consuming and
overwhelming to keep a record of when who
turned in what. A distance teaching colleague
offered a great idea: use pre-printed address
labels for each assignment, then time stamp each
received assignment by putting the label on the
received assignment. The remaining printed
labels would be the people whose assignment is
not yet received. So the address labels become a
mechanism for assignment management! (3) Use
a separate email address for the course. Using the
instructor's personal email address in this SA&D
class was a big mistake and very costly to the
instructor. Email messages also need to be well
organized to ensure minimum retrieval effort. (4)
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Handle teaching issues at certain time of the day
(which should also be stated as class policy) so
that other tasks can be done. (5) Be prepared for
technology failures. Any technology can fail at
any moment. The impacts of technology failures
can be on class communication and course work
delivery. Design alternatives and enforce
acknowledgment of receipt between parties so
that less damage is caused.

ENDNOTES

‘1. In the data collected and analyzed, we
withdraw the questionnaire of hte student who
dropped the class on the first day of residency.

2. The real reason of this student selecting
“conflict” was not clear. However, it turned out
that this student failed the class. We name this
student as Student N. See later sectons.

3. This student enrolled in the degree program in
Spring 1997.

4. Not shown in the paper. Interested readers
can contact the author for a copy of this part.

5. Except Student N, who stopped submitting
assignments in the middle of the semester. Inthe
project where she was the customer, the analyst
of the project managed to finish the project with
help from the instructor and the TA. In another
project where she was the analyst, it is unkown
how much effort she put into the work, as she
never turned in the report, even though she said
she finished it.

6. Author’s note: this student lives in Japan, his
partner in the U. S. The Palace is a graphical
IRC tool.

7. In other places, she commented that she
learned a great deal in this class, especially
dealing with someone who has little experience in
the information systems field during the team

project practice. The competency assessment is
not the only place ot evaluate learning
effectiveness.
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APPENDIX A.

LEARNER SURVEY:
PRE-QUESTIONNAIRE

This questionnaire is designed to gel some background information about each student so that the professor can adjust teaching accordingly. No identity is needed.
However, there will be other questionnaires during the semester and there is a need for matching the same student with different questionnaires. So please use a
pseudo-code consistently as your ID. You are suggested to use your mother's middle name followed by the month and day of her birthday, e.g. my ID would be Li0909,

ID: Date:

Part A. Questions about yourself (demographic data)

1. Which best describes your educational background {circle best choice):
a. technical c. managerial
b. behavioral d. other

2. Which degrees do you hold so far (circle all that apply):
a. BAin (area) e. MBA
b.BS in f. Ph.D. or Doctoral in
c. MAin g. other
d. MSin

. You have been working in Info. Systems analysis or design field for years.

. You have been a user of {(managerial) Info Systems for years.

. You have been involved in management of info Systems or resources for ____ years.
. You have been involved in managing IS {project) development for ____years.

. You have been involved in managing IS professionalsfor ___ years.

. You have taken a similar course about _____ years ago.

. You have years of team work experience (closely work with others on any type of work)

O O O N O O bW

. Top two reasons you decided to take this course (circle up to two):
degree required/advised fo take

only available course at the time
preparation for getting in degree program
market driven {big market out there)

gain knowledge, skills, experience
update old knowledge, skills
professional enhancement

new career path

just interested in the topic

professor's reputation

other

AT Te ~e a0 o

11. Presently you are years old.

12. Yourgenderis a.male b. female

13. Currently you are in
a. ISDP-IRM e. MLS
b. 1SDP-MLS f. TNM
c. ISDP-TNM g. other
d. IRM
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Part B. Questions about your learning objectives
Your learning objectives for this course are from (circle all that apply):

a. course syllabus d. your own
b. other course materials e. other

c. friends or peers or advisor

You feel that your objectives and those specified in the syllabus are
a. identical b. consistent c. conflict

Part C. Assess your current expertise & competency:

Competency: None=> High

1: no awareness - 4: grasp all key concepts

2: can recall and recognize it 5: capable of applying it to situations of at least intermediate complexity {such as a project)
3: literatein it

1. SDLC concept and stages 1 2 3
2. Organizational activity modeling 1 2 3
3. Conceptual data modeling (ER, EER) : 1 2 3
4. Process modeling (different level DFDs) | 1 2 3
5. Object-oriented analysis 1 2 3
6. Logic modeling (decision freeftable, structure chart, state transition) 1 2 3
7. Data normalization & definition’(with any RDB) 1 2 3
8. System synthesizing (combine data, process, logic, elc. models together) 1 2 3
9. Collaboration & Communication 1 2 3
10. Project identification, initiation, planning 1 2 3
11. CASE tools concept and role in SDLC 1 2 3
12.Managerial issues involved in system life cycle 1 2 3
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SURVEY OF DISTANCE EDUCATION UTILIZATION
IN INFORMATION SYSTEMS DEPARTMENTS

Glynna E. Morse
Georgia College & State University

Harry Glover
Georgia College & State University

Julie Travis
Curtin University of Technology

A survey was conducted of 205 information systems departments to determine information about existing
distance education programs, plans for future distance education programs, faculty selection and training,
and advantages and disadvantages of distance education.

Of the questionnaires returned by 46 information systems departments, only 12 were actually using
distance education in their programs; however, an additional nine departments planned to use distance
education within twoyears. Lack of funding, equipment, administrative support, and faculty support were
given as reasons why 18 of the information systems departments did not see distance education as a viable
learning program.

The most popular media used for distance education were Internet or Web-based instruction and
interactive television (ITV). The reporting information systems departments were offering about the same
number of undergraduate and graduate courses via distance education.

Half of distance education faculty received no additional remuneration of released time for distance
education assignments. The most popular type of training was specialized on-campus workshops and
personalized one-on-one training or mentoring.

INTRODUCTION reform through availability of top-quality

education not restricted to academic location.
Distance education is the buzzword on many

college and university campuses. For many, Although the term, distance learning, is

"distance education" refers to two-way interactive
video as the delivery system; however, in the last
two or three years, an increasing number of
courses are being offered through the World Wide
Web. Dighe (1996) sees electronic training (or
distance education) resulting in educational

frequently used, Holmberg (1989) and Keegan
(1990) suggested distance education is a more
appropriate term because distance learning (for
students) and distance teaching (for teachers) are
subterms for the broader, more inclusive term of
distance education.
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A simple definition of distance education is
instruction or education which occurs when
educator and learner are separated by distance
(Verduin & Clark, 1991). Willis (1993) expanded
that simple definition to give a commonly
accepted definition of distance education today:

At its most basic level, distance education
takes place when a teacher and student(s)
are separated by physical distance, and
technology (i.e., voice, video, data, and
print) is used to bridge the instructional
gap. (p. 4)

This paper will discuss: (1) the definition and
“terminology of distance education, (2) the history
and background of distance education, and (3)
distance education utilized by information
systems departments.

BACKGROUND

The British were at the forefront of distance
education, providing correspondence education at
Oxford (1857) and Cambridge (1858). The U.S.
offered university extension programs as an
extension of the lyceum and Chautauqua
movements in the mid 1800s. Illinois Wesleyan
University offered the first correspondence
program in the U.S. leading to a degree in 1873.
By the 1910s, several universities (Chicago,
Wisconsin, Kansas Texas, Nebraska, and
Minnesota) by 1910 had extension or
correspondence departments (Watkins, 1991).

The correspondence study of the 1800s were
provided through printed text on paper. By 1910-
1920, lantern slides and motion pictures were
added to correspondence or extension study,
followed by radio instruction by the 1920s
(Sherow & Wedemeyer, 1990). In the 1940s,
records and film were added to correspondence
materials. By mid 1950s, several universities
were offering one-way television as part of
correspondence study in the mid 1950s (Wright,
1991). The University of Wisconsin, a leader in
correspondence education in the U.S., was using
private line audio networks, freeze-frame video,
and telewriters (Baird & Monson, 1992). By the
1960s, correspondence study was used less and
less, as one-way televised instruction became
popular. Correspondence study was often
perceived as a lower-quality mode for distance
‘education.

A wide array of different technological delivery
systems were used in the 1980s. Computers and
electronic bulletin boards began to be used for
some independent study programs (Wright,
1992). Also, during the 1980s, some universities
such as Auburn University started videotaping
instruction which was used for students at a
distance--not on campus. Distance education was
now using two-way audio and two-way video
(Garrison, 1990).

By the 1990s, Internet or web-based courses
began to gain momentum. Web-based courses
have become quite popular as stand-alone courses
or used in conjunction with two-way interactive
televised courses. Web-based instruction, though
very similar to the print-based correspondence
study of the past, has not suffered from a
perception of a lower-quality educational product.

What is required of distance education teachers?
Distance education authorities (Gunawardena,
1990; Keegan, 1993; Moore, 1989; Willis, 1993;
Zaborowski, 1993) suggest the following precepts
for teaching via distance education:

1. Personalizing (focusing on individuals)

2. Interacting (providing
student participation)

3. Planning delivery or presentation style
(planning for learning enhancement)

4. Providing feedback (devising feedback to
determine effectiveness of instruction, to
clarify misunderstandings, and to answer
questions)

opportunity for

Are information systems departments utilizing
distance education in programs and/or curricula?
Anecdotal evidence suggests mixed answers. As
leaders in technology, information systems
departments frequently are at the forefront of
new innovations. Many information systems
professors are using Web-based technology for
supplementing course assignments. When
considering two-way interactive video or
television, however, information systems
departments appear to be lagging behind other
business departments in the offering of distance
education courses. Thus, a secondary objective of
this study was to determine the status of distance
education in information systems departments.
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1994 through January 1995,

DISTANCE EDUCATION IN
BUSINESS SCHOOLS

Many articles appear in the literature about the
use of distance education for business classes
(Magiera, 1994; Shorter & Johnson, 1994). A
entire issue of the Journal for Education for
Business (1996, March/April) was devoted to
distance learning. Interestingly enough, very few
of the articles describe information systems
classes being taught via distance education.
Wachter & Jatinder (1996) reported use of
interactive television for teaching information
systems at Ball State University; this MBA-level
IS course has been offered via distance education
since 1986. Bialac & Morse (1995) also described
a graduate MIS course, Information Systems
Concepts, offered via distance education at
Georgia College & State University.

While two-way interactive television (or
teleconferencing) was the buzz word in 1995,
recent literature has focused on web-based or
Internet courses as a distance education medium
(Hall, 1996; Manjourides, 1997). Likewise, an
increasing number of distance education classes
were adding web-based instruction to the
interactive  television course (Wheeler,
Batchelder, & Hampshire, 1996).

FINDINGS OF THE STUDY

The authors surveyed 205 schools listed in The
College Blue Book as having departments of

information systems (IS), management
information  systems (MIS), computer
information systems (CIS), or business

information systems (BIS). During December
a five-page
Questionnaire was sent to the department
chairperson of each of these 205 schools
determining distance education usage by the
department. Forty-six of the 205 schools
returned usable questionnaires (a return rate of
22.4 percent). Only 12 (26.9%) of the 46 IS

departments were using any form of distance

education for IS classes; however, the
questionnaire determined whether the 34
departments not using distance education had
plans for using distance education in the future
and the reasons why they were not considering
distance education as a viable learning program.

Future Plans for Distance Education

Thirty-four of the information systems
departments were not using distance education.
Of the 34 schools not using distance education, 16
(34.8%) indicated plans to use distance education
in the future. As shown in Table 1, nine of the 16
information systems departments (56.3%) were
planning to use distance education within the
next two years. Three of the IS departments
(18.8%) were in the feasibility/ analysis stage,
and four (25.0%) were uncertain when they would
be using distance education in their departments.

TABLE 1
FUTURE PLANS TO USE DISTANCE

EDUCATION IN INFORMATION SYSTEM
DEPARTMENTS

Plans to Use Distance Education ~ No. Percentage

Within next 12 months 5 31.3%
Within next 18 months 3 18.8%
Within next 24 months 1 6.3%
Feasibility/planning stage S 18.8%
Unknown 4 25.0%
TOTAL 16 100.2%*

*Percentage is more than 100 percent because of rounding.
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Reasons for Not Considering Distance
Education

Table 2 presents reasons given by the 18 IS
departments not considering distance education.
A majority of the 18 IS departments listed lack of
funding, lack of equipment, lack of
administrative support, and lack of support by
faculty members as reasons for not considering
distance education.

TABLE 2
REASONS INFORMATION SYSTEMS

DEPARTMENTS WERE NOT
CONSIDERING DISTANCE EDUCATION

TABLE 3

DISTANCE EDUCATION MEDIA
USED BY INFORMATION SYSTEMS

Reasons No. Percentage
Lack of funding 15 83.3%
Lack of equipment 13 72.2%
Lack of administrative support 10 55.6%
Lack of faculty support 12 66.7%
Other 4 22.2%
TOTAL - .

*Total is more than 18, and percentage is more than 100
percent because respondents could give more than one
reason for not considering distance education.

DEPARTMENTS
Distance Education Media Number  Percentage
Internet or web 4 58.3%
ITV (two-way) 6 50.0%
[TV (one-way) 2 16.7%
Video 4 33.3%
Correspondence 4 33.3%
Cl (one-way) 2 16.7%
Cl (two-way) 2 16.7%
Cther 1 8.3%
TOTAL - -

*Totals are more than 12, and percentages are more than
100 percent because some departments used more than
one distance education medium or media for delivering
distance education.

Utilization of Distance Education Media

Twelve of the 46 IS departments reported
utilizing some form of distance education media.
As shown in Table 3, the 12 schools utilized a
variety of distance education modes or media for
classes. Most used more than one type of media.
Internet or web-based instruction was the most
commonly used distance education medium
(568.3%) with two-way interactive television (ITV)
used by 50 percent of the information systems
departments. When combining both one-way and
two-way ITV, 66.7 percent of the IS departments
were using ITV for distance education delivery.

Offer Distance

Reasons Departments

Education

Why do IS departments offer distance education
‘classes? Nearly sixty percent (58.3%) cited

saving students travel and time from remote sites
as a main reason for offering distance education
classes. About one-fourth indicated they offered
classes via distance education that would not
normally have enough students to support an on-
site faculty instructor.

The IS departments reported a variety of
different course titles in which distance education
was utilized. Distance education course offerings
for the 12 departments were almost evenly split
between undergraduate and graduate offerings.
One-third of the departments offered only
undergraduate courses via distance education,
and one-fourth offered only graduate classes.
Another one-third of the departments offered
both undergraduate and graduate courses.

Faculty Remuneration, Teaching Load, and
Assignments

As Table 4 shows, half of the 12 IS departments
provided no remuneration or reduction in
teaching load. Four of the IS departments gave a
reduced teaching load either for the current term
or prior to the distance education assignment.
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TABLE 4

REMUNERATION OF FACULTY
FOR DISTANCE EDUCATION

Table 5

TYPE OF TRAINING PROVIDED
FOR DISTANCE EDUCATION FACULTY

*Number is more than 12 and more than 100 percent
because respondents could list more than one type of
recnumeration for distance education instructors.

Renumeration Number Percentage Type of Training Number  Percentage
None 6 50.0% Specialized workshops/
Additional payment 3 25.0% seminars (on-campus) ! 58.3%
. Personalized one-on-one
Reduced teaching load for I . o
current term 3 16.7% training or mentoring 6 50.0%
_ . o
Reduced teaching load for Written instruction manuals 4 33.3%
prior to distance education Videotape tutorials 1 8.3%
) 0,
assignment 2 16.7% No training 3 25.0%
. ) .
Extra credit or points for salary 1 8.3% TOTAL . .
Extra credit or points for tenure 1 8.3%
Total . . “Total is more than 12 and percentage is more than 100

percent because the 12 respondents could list more than
one type of training for distance education faculty.

Three departments gave an additional salary or
payment for teaching via distance education.
Only two departments gave extra credit or points
for either salary or tenure.

A majority (66.7 percent) of the IS departments
offering distance education reported that faculty
members volunteered for distance education
instructional duties, and 33.3 percent were
assigned distance education duties by either
administrative personnel or senior academic staff
members.

One of the concerns was how faculty received
training for teaching via distance education.
Table 5 shows that the largest percentage (58.3%)
attended specialized distance education
workshops on campus. No department reported
attending specialized distance education
workshops off campus. Half of the respondents
received one-on-one training or mentoring.
Approximately one-third of the IS departments
indicated they received training via printed
instruction books or manuals. One-fourth of the
respondents said they received no training.

Advantages and Disadvantages of Distance
Education

Tables 6 and 7 present the advantages and
disadvantages of distance education as reported
by the 12 IS departments. The highest
percentage of respondents (66.7%) reported the
ability to network with students at a distance as
an advantage of distance education, and half
cited the political advantage within the
university/college environment as an advantage.
Competing with other colleges and the
opportunity to develop the state of the art
technology were also given as advantages of
distance education. Instructor cost savings was
mentioned only by 16.7 percent of the
departments.

In Table 8 shows, 83.3% of the IS departments
listed the extra time and effort in preparing for
distance education as a disadvantage with 58.3%
reporting the lack of personalization for distance
education students as a disadvantage. Lack of
faculty availability for students and the
reluctance of faculty to teach distance education
courses was given as disadvantages by 41.7
percent of the information systems departments.
Not surprising, 33.3 percent of the IS chairs
indicated that the expense of the distance
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TABLE 6

ADVANTAGES OF DISTANCE EDUCATION
REPORTED BY INFORMATION SYSTEMS
DEPARTMENTS

Advantages Number  Percentage

Ability to network with

students at a distance 8 66.7%
Political advantage within

college/university environment 6 50.05%
Competing with other

colleges/universities 5 41.7%
Opportunity to develop state

of the art technology 4 33.3%
Instructor cost savings 2 16.7%
Promotion of joint programs 1 8.3%
Other 1 8.3%
Total - -

*Total is more than 12 and percentage is more than 100
percent because respondents could give more than one
advantage.

TABLE 7

DISADVANTAGES OF DISTANCE
EDUCATION REPORTED BY

INFORMATION SYSTEMS DEPARTMENTS

Disadvantages Number  Percentage

Extra time and effort

for d.e. preparation 10 83.3%
Lack of personalization

for d.e. students 7 58.3%
Lack of faculty availability 5 41.7%
Reluctance of faculty to

teach d.e. 5 41.7%
Expense of equipment 4 33.35
Other 2 16.7%
Total - -

*Total is more than 12 and percentage is more than 100
percent because respondents could give more than one
disadvantage. '

education equipment was a disadvantage.
CONCLUSIONS

Based on the findings, the following conclusions
are presented:

1. Slightly more than one-fourth of the IS
departments were actually using distance
education; however, an additional one-fifth
were planning to use distance education
within the next two years. Savings of travel
and time for students was given as a main
reason for offering distance education
courses.

2. Lack of funding, lack of equipment, lack of
administrative support, and lack of faculty
support were the main reasons that IS
departments gave for not considering
distance education for their programs.

3. A majority of IS departments offering

distance education were using Internet or
web-based instruction and interactive
television as distance education media.

Half of the IS departments offering distance
education provided no extra remuneration or
released time for faculty with distance
education assignments. Most of the training
for distance education faculty was provided
by specialized on-campus workshops/
seminars. '

A majority of the IS departments listed
advantages of distance education as the
ability to network with students and political
advantage within the university
environment.

The two main disadvantages of distance
education were given as the extra time and
effort for distance education preparation and
the lack of personalization for distance
education students.
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THE IS MBA CORE COURSE: FOSTERING STUDENT
CREATIVITY WHILE ENHANCING ACTIVE LEARNING

Carol Okolica
Dowling College

This paper describes the results of re-engineering the IS MBA core course in a private Northeastern
university. In an effort to keep the course material as current as possible, the use of a textbook was
eliminated and was replaced with a number of different assignments. The assignments required the
students to become active learners instead of passively listening to lectures. The course is continually
evolving based on student feedback and emerging technologies.

INTRODUCTION

Teaching Information Systems courses places
special demands on IS faculty to continuously
update their curriculum. While this is true in
graduate as well as undergraduate courses, it is
vital in the core IS course in the MBA. At many
institutions that offer an MBA, students are
required to take only one IS course. This may be
the sole IS course that students will take at the
graduate level.

While a lot of excitement is often associated with
the potential value of Information Technologies,
the benefits for a specific business may be
nonexistent. Numerous examples exist in the
literature where Information Systems have not
been successfully implemented (Okolica and
Stewart, 1996; Stewart, 1992; Manross and Rice,
1986; Markus, 1983). An objective of the core
course is to teach students about the potential
benefits, dangers and limitations of IT (Silver,
Markus, and Beath, 1995).

Individuals retain more information when they
are active learners (Shnell, 1986; Wittrock, 1986).
Students' roles and responsibilities in teaching
and learning decisions are increasing (Godfrey,
1995). Group problem solving and collaborative
learning enable students to reveal different
views, to come to a consensus, and to develop a
more comprehensive understanding of the subject
matter.  Additionally, students express

satisfaction with the collaborative learning
environment, describing the process as a "positive
emotional learning climate." (Alavi, Wheeler, and
Valacich, 1995). Collaborative learning improves
retention (Keeler and Anson, 1995). Through
collaborative learning, students learn to take
advantage of each team member's expertise and
also experience first-hand the problems of
coordinating team effort (Goyal, 1995/1996).

In this paper we share some of the ideas that
worked for us in integrating two primary
objectives of the core IS course in the MBA:
keeping the content of the course current while
actively involving the students in the learning
process.

STUDENTS' BACKGROUND

At Dowling College students can choose from
among five different MBA concentrations:
Banking and Finance, Total Quality
Management, Aviation Management, General
Management, and Public Management. Each
concentration requires students to take the core
IS course, Information Technologies for
Managers.

The students come to the course with varied
backgrounds. Most of them have taken one or two
general IS courses as an undergraduate and
currently work with personal productivity
packages. Some of the students work in entry
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level or clerical type jobs while others are in
middle or upper level management. One or two
students usually work in IS or related fields.
Class size varies from 15 to 25 students.

THE COURSE

The focus of the course is the use of Information
Technology from the perspective of management.
Managers need to think about how to use IT to
leverage resources for businesses and to help
employees function more effectively. However, IT
innovations are often very costly and not always
successful.

Technology Watch

The major assignment in the course is the
Technology Watch. The purpose of this
assignment is to learn how to investigate,
evaluate, implement, and manage new
Information Technologies and to understand
their potential effects on business organizations.

The assignment is presented to the students at
the first class session. They are given two weeks
to decide which topic they wish to report on.
Students work on this assignment in groups of
two or three.

Students are required to make an oral
presentation to the class. The presentation
usually lasts approximately twenty to thirty
minutes. By making an oral presentation to the
class, students learn to speak in front of a group
while at the same time, the rest of the class is
learning about current Information Technologies.
Students are taught presentation skills and are
required to wuse PowerPoint for their
presentations

The issues that students address in their
presentations include:

¢ Describing the IT.

¢+ Discussing the advantages of using the
technology.

¢+ Discussing the technologies' effects on
productivity. '

+ Examining if there are any problems with the
technology.

¢+ Describing how different companies are using
the technology.

¢+ Identifying the types of organizations most
likely to benefit from the technology.

¢ Describing the job opportunities regarding
the technology.

¢+ Identifying the critical success factors in
implementing the IT.

¢ Discussing the future for this technology.

Among the topics that students have reported on
are:

Electronic Commerce (digital cash, forms of
cash and credit, authorization, verification,
transaction processing, legal and consumer
issues, security issues, smart cards, etc.)

Internet Security (identifying, preventing, and
controlling unauthorized access and modification,
firewalls, encryption, cybercops, outages,
insurance, etc.)

Commercial on-line services and internet
access providers (access options, direct
connections, ISP's, commercial on-line services,
ISDN, ADSL, tips for picking an ISP, leading
ISP's, compare and contrast attributes, costs,
customer base, policies, etc.)

Corporate intranets and extranets (what
they are, hardware requirements, information
available on, benefits of, must include extensive
case studies).

Alternative work sites (virtual office, road
warriors, telecommuting centers, who uses,
impact, future) '

Groupware and meeting support software
(Lotus Notes, GroupSystemV, Explorer, impact of
Internet etc.) :

Geographic information systems (including
global positioning systems and applications in
areas such as transportation, travel, military,
etc.)

Voice recognition systems (both generic and
trainable systems, business applications, etc.)
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Web sites (what makes a good and bad Web site,
creating and managing company and personal
web sites, costs/revenue)

The class is encouraged to react to and evaluate
the presentations. Many students will bring in
relevant articles on the appropriate evening.
Other students are able to relate the topic to their
own businesses. Lively discussions often ensue.
Through the Technology Watch assignment,
students take responsibility for sharing recent
findings regarding emerging Information
Technologies.

PC Selection

A second assignment is the PC Selection. In the
past, when the majority of students did not know
what megahertz, RAM, gigabytes, etc. were, all
students were required to go out and price a PC.
By speaking to actual salespeople, students were
forced to understand and use the correct
terminology. This was further reinforced in class.
After each student had priced a PC, the class
compared the different prices and chose a "best
buy".

This assignment changed as more students
owned a PC and became familiar with PC
hardware terminology. Presently, at the first
class session, students complete a short
questionnaire regarding their PC background.
Based on the questionnaire results, the students
are subsequently divided into groups. One group
is responsible for comparing desktop machines,
both retail and mail order. Each student in the
group is asked to go to a store as well as call a
mail order vendor. The group then makes a
recommendation based on a number of criteria
(price, processor, MHz, RAM, warranty, service,
etc.). Students in this group have never owned a
PC and are totally unfamiliar with the
terminology. Having to use these foreign terms is
a real learning experience for them. They begin
to feel a sense of confidence in their abilities to
converse in a technical area.

A second group is responsible for comparing
portable PC's, both mail order and retail.
Students assigned to this group have never
owned a laptop. By completing this assignment,
they become familiar with the configuration of a
laptop versus a desktop machine. They learn

about active and passive screens, PCMCIA cards,
and different pointing devices.

A third group is responsible for researching what
is involved in upgrading a PC. This group
consists of students who are thoroughly familiar
with PC terminology and have owned both
desktops and laptops. They are responsible for
pricing different components, such as monitors,
modems, memory, and ergonomic keyboards.
This group will bring to class a laptop and a
desktop PC and discuss what is involved in
upgrading them. They usually will take apart the
desktop PC and identify the motherboard,
memory, expansion bays, expansion slots, etc.
This enables those students to whom these terms
are abstract and somewhat confusing to actually
see what we have been talking about.

The last group is required to discuss a current
topic related to PC's. This group has had the
most experience with PC hardware. They
typically include individuals who have upgraded
a PC and have owned a PC for a number of years.
This group is responsible for discussing the cost of
maintaining PC's in organizations. They
research the pros and cons of NC's versus PC's.
They examine the hype of NC's against the
reality.

By working in groups based on PC experience,
students are able to learn at their own level.
Those who are not familiar with terminology get
to use it in real life situations whereas those who
are at a more advanced level research the Total
Cost of Ownership of PC's in organizations.

Internet

The purpose of the Internet assignment is to
learn to use the World Wide Web as a strategic
advantage in business. To this end, students are
asked to examine their company's Web site and
compare it to that of their competitors. They
explore ways in which their company can
enhance their Web site. They examine Web sites
analytically while learning more about their own
company. One student commented after
examining her company's Web site that this
assignment "strengthened my good feelings about
my company and the direction it's going in. It
made me proud to be an employee of the
company."
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Students who are not working, or whose
companies do not have a Web site, are asked to
examine the Web site of a company they wish to
work for, analyze the site, and compare it to
competitors.

The Internet assignment will continue to evolve
as students become increasingly familiar with the
Web. At this point, many of our students have
never been on the Web or have just used it in a
very superficial way. One student indicated that
"Before this class, I can honestly admit that I was
afraid of trying to use the Internet. I never
thought it would be this easy. As a result of this
assignment, I purchased a modem and now
subscribe to an Internet Service Provider."

An alternative Internet assignment might focus
on search engines and using the Web for research
purposes. Prepare specific targets on the Web for
students to locate. Have them keep a log of their
search strategy and of the problems and
frustrations they encounter. Then have them
discuss their experiences in class in small,
informal groups. They can talk about the
problems they encountered and their opinions
about the search engines they used. Sharing
experiences can bring to light ways in which to
facilitate using the Web as a research tool.

Software Tools

We Dbelieve that graduate students must
demonstrate competency in the use of
spreadsheets and presentation graphics
packages. We require our students to use
PowerPoint when presenting their research on
the Technology Watch. They are given a very
short (five to ten minutes) demonstration of the
software after which they learn to use the
package on their own. Most of them are surprised
at how easy it is for them to learn to use the
software. Learning the software on their own
gives those students who are intimidated by the
world of computers a growing sense of self
confidence in their ability to teach themselves
different software packages.

This is further reinforced when students are
assigned a textbook which guides them through
the use of a spreadsheet. At the very-last class
session, students are required to demonstrate
‘spreadsheet competency. They are asked to

create a spreadsheet that will be useful either at
work or at home. Using this spreadsheet, they
prepare a demonstration that includes switching
between value and formula versions, analyzing
spreadsheet data by the use of goal seeking,
explaining the difference between absolute and
relative cell addressing, and demonstrating the
use of a variety of functions.

This assignment permits students to be creative.
As one student remarked, "I created a
spreadsheet for a project at work that impressed
my boss so much that I was promoted. While I
had a basic idea of how to use spreadsheets, this
assignment forced me to spend the time on
developing my skills and relating it to the
workplace."

Learning and Evaluation Log

Students are asked periodically to write a short
paper reflecting on class presentations, group
discussions and assignments. The purpose of this
Learning and Evaluation Log is threefold: to
encourage students to relate their class
experiences to the workplace, to participate in the
course design by constantly evaluating
assignments and group work, and to develop
written communication skills.

Students participate in the design of the course
by evaluating specific assignments. Students are
encouraged to become creative, strategic
learners. Based on student feedback and
changing IT, the design for the core IS course is
constantly evolving.

Students' comments demonstrate that course
objectives have been met. For example, one
student commented on being an active learner,
"It was not like any course I had ever taken
because you could not sit back and just listen,
take a test or do a paper; you had to get involved."
Another said, "The technology watch
presentations left me hungry for more
information on what makes systems successes or
failures."
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STATUS OF MASTER'S DEGREE PROGRAMS
IN INFORMATION SYSTEMS

John T. Gorgone
Bentley College

Vijay Kanabar
Boston University

This paper describes the status of master's degree programs in information systems. An abstracted
graduate model curriculum is also presented. Degree programs and course titles from more than fifty
graduate information systems programs of universities and colleges were evaluated before a preliminary
model was suggested. The model will be useful for academic executives and practitioners of information
systems interested in bench marking MS programs in colleges and universities, and for academic heads
interested in introducing a new Information Systems program. Information Systems faculty introducing

new courses will also find the model useful.

INTRODUCTION

The purpose of this report is to summarize the
status of MS degree programs in Information
Systems in the United States and to abstract a
model curriculum. The ACM comprehensive
curriculum recommendations for graduate
programs in information systems were presented
inreports of Ashenhurst (1972), and Nunamaker
et al. (1982). The 1982 report described two
master's degree program models: MBA and MS
programs. Most schools use the MS as an "in-
depth" degree as opposed to the "breadth"
emphasis in the MBA. Many colleges and
universities offer a graduate degree in
Information Systems today. Several more are in
the various stages of introducing a new one at
present. Unfortunately, the last model
curriculum recommendations for the graduate
degree program in Information Systems was
Nunamaker, et al (1982), fifteen years ago.

SCOPE

Only master's degree programs offering a major
in Information Systems and located in the United
States were considered. The MBA program is a
fairly broad degree and envisions only limited
specialization. Therefore, MBA programs and
programs that offered a minor in Information
Systems (IS) were not included in this study
because they envision only limited specialization
in Information Systems.

REVIEW OF THE 1982
IS CURRICULUM REPORT

The curriculum report (Nunamaker et al. 1982)
describes the uniqueness of the IS curriculum,
general prerequisites, degree programs and
implementation.

The MS program with a major in Information
Systems includes the AACSB common body of
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business knowledge and ten recommended
Information Systems courses to prepare a
student to become a systems designer. The MS
program model provides sufficient time to
develop an "in-depth" major with ten courses in
IS.

The 1982 MS degree model program include the
following prerequisites and course requirements:

General Prerequisites:
(a) finite mathematics, (b) elementary
statistics, (c) elementary computer
programming, (d) elementary economics, and
elementary psychology.

Specific Prerequisites:
Computer programming and quantitative
methods
AACSB Common Body of Knowledge

IS Technology Courses:

IS1 Computer concepts and Software
Systems

IS2 Program, Data, and File Structures

IS4 Database Management Systems

IS6 Data Communications systems and
Networks

IS7 Modeling and Decision systems

IS Concepts in Organizations
IS3 Information Systems in Organizations
IS5 Information Analysis
IS8 Systems Design Process
IS9 Information Systems Policy
IS10 Information Systems Projects

WHERE ARE WE AT THE MS LEVEL?

To recap at the MS level, the basic curriculum
has been ACM's 1982 curriculum. While the ACM
outline is still a useful reference what is in each
course has changed drastically. Paul Gray
addressed this issue at a recent conference (Gray,
1996). The external job market has changed—
from people principally going to work in large
mainframe shops inside companies to in-house
IS, outsourced IS, software packages and system
integrators. New technology has appeared, end-
user, client/server, WWW, data warehouses, and
more. New concepts have appeared or have
become important: competitive and strategic use
of IS, project management and teams. Some MS
programs have become more technical while

others are interested in change agent roles or the
economics of computing. Organizations today
continue to invest heavily in information
technology and information resources.

In the light of these changes to the IS discipline,
and the release of a revised AACSB standards for
business accreditation (1994), the MS curriculum
in IS needs to be revisited again. In this context,
the IS curriculum research is introduced next.

USERS OF THE MS IS MODEL

The following stakeholders will find a graduate
model curriculum in Information Systems useful.

¢ Academic executives of information systems
interested in bench marking MS program with
other colleges and universities.

¢ Academic heads of units where information
systems programs are housed.

¢ Faculty interested in introducing a new
Information Systems program.

¢ Information Systems faculty introducing new
courses.

¢ Information systems practitioners.
¢ Information systems students.

EXIT OBJECTIVES FOR GRADUATES

It is valuable to define some exit objectives for
graduates obtaining a Masters in Information
Systems. Exit characteristics of information
systems graduates have been identified in other
studies (Ashenhurst 1972, Couger 1973,
Nunamaker et al. 1982, Davis, Gorgone et al.
1997). The MS IS students should have hands-on
experience in various aspects of software design
and implementation, and comprehensive
knowledge about the state-of-the-art in
information technology. Note that many reports
and surveys from the industry reveal that the
business world today wants graduates with good
technical skills (Lee et al. 1995, Maglitta 1995).
The Master of Science in Information Systems
programs should be able to produce graduates
that meet the following IS needs of the business
world:

¢ Broad business perspective, and business
experience/skills

¢ Systems/IS skills, including hardware and
software programming skills
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¢ Communication/interpersonal/ team skills

¢ Analytical and thinking skills

+ Real world experience/internship

+ Cutting-edge technology knowledge and tools

Additionally, it is our expectation that students
with an MS in IS degree program should be able
to assist an organization deal with major
information systems challenges such as assessing
the information needs at different organizational
levels within an organization, designing or fully
participating in designing systems for an
organization, creating an information systems
architecture that aligns with the organization's
goals and mission, and ultimately designing
systems that people can control, understand, and
use in a responsible manner.

Finally, Davis (1992) identifies the following four
areas of competence for IS graduates:

+ Recognize opportunities for use of information
technology in business products, services, and
processes.

¢ Interact effectively with the information
infrastructure of an organization.

¢ Access and use information resources in his or
her work.

+ Select and use appropriate software.

RESEARCH METHODOLOGY

Our research methodology was to review all
available Information Systems Curriculum in the
United States that clearly offered a Masters in
Information Systems. This study did not consider
programs that offered only a minor in
Information Systems. MBA programs
consequently were not considered. The following
sources were used to identify programs:
Peterson's Guide to Graduate Programs in
Business, Education, Health and Law (1996),
Directory of MIS Faculty (1995), and the World
Wide Web. The next set of tasks for the project
included: The collection of college and university
catalogs, brochures, general descriptions of
information systems programs, and the
classification of the programs with respect to a
variety of attributes described below.

Each program was evaluated for the following
general attributes:

+ Where it is housed

¢ Degree name offered

+ Number of semester hours

+ Undergraduate pre-requisite degree required
+ GMAT, GRE or GPA expectations if any.

+ Prerequisite courses in the program

+ Core courses in the program

+ Additional courses often taught in the program

The IS '97 Information Systems curriculum
coding scheme for course titles was used to
classify the courses (Davis, Gorgone et al. 1997).
This category is listed in Table 1: Coding Scheme.

TABLE 1
CODING SCHEME

Course Code | Course Title
1597.PO Knowledge Work Software Took Kit
1597.01 Fundamentals of information Systems
1597.02 Personal Productivity with 1S Technology
1597.03 Information Systems Theory and Practice
1S97.04 Information Technology Hardware

and Software
1597.05 Programming, Data, File and

Object Structures
1597.06 Networks and Telecommunications
1597.07 Analysis and Logical Design of an IS
1597.08 Physical Design and Implementation

with DBMS '
1597.09 Physical Design and Implementation

with Programming Environments
1597.10 Project Management and Practice

RESEARCH RESULTS

The search initially identified 170 schools that
offered IS type programs. One hundred and
twenty-four programs were identified as MBA
programs or programs that offered a minor in IS
and were eliminated from the study. The
remaining, fifty-six programs were clearly
identified as having a specialized masters degree
in IS. Five colleges and universities had two
distinct IS programs. For example, the MS CIS
and the MS MIS were offered by the same
institution. Therefore, in all, fifty-one universities
or colleges were studied. Table 2 lists all the 51
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TABLE 2
COLLEGES WITH IS PROGRAMS

Baruch College

Baylor University

Bentley College

Boson University

Brooklyn College

Cal Polytechnic Sate U. San Luis
Cal State Sacramento

Case Western Reserve
Claremont

Colorado State University
De Paul University

Easter Michigan University
Friends University

George Mason Univ.
Georgia Sate Univ.

Golden Gate

Hawaii Pacific University
Illinois Benedictine Col.
John Hopkins

Kean College

Marywood

Middle Tennessee State
Northern Illinois University
Nova Southeastern

Pace ,
Penn State Harrisburg
Regis University

Roosevelt

Sangamon St. University
Seattle Pacific University
Southern Illinois
Stern/NYU

Stevens

Strayer College

Texas A & M

Texas A & M International U.
U Virginia

U Illinois/ Chicago

U Miami

U Missouri, St. Louis

U of Wisconsin at Madison
U of Wisconsin at Whitewater
U. Arizona

U. Detroit mercy

U. of Colorado at Denver

U. Of Maryland Univ. College
U. of South Florida

U. Pittsburgh

West Coast University
West Paul Stillman
Western New England College

86

colleges and universities that were identified as
having the 57 specialized masters in IS.

Where are the IS Degrees Housed?

Fifty-one percent of the master's in information
systems programs are located in a business
school. Forty-nine percent of the programs are
located in other colleges such as arts and science,
or in a stand-alone computing college. The IS
programs that are located within a business
school typically need to meet the accreditation
standards of AACSB.

What Are the Different Degree Names for
Information Systems?

Not unexpectedly, many different labels were
used as a synonym for information systems
programs. A sampling and count of the labels is
presented The top three frequently used names
were MS IS, MS MIS and MIS CIS. Interestingly,
the remaining ten IS programs each had a unique
name for its program, for example: MS Business
Computer Information Systems, MS
Management System Analysis, MS Management

Studies, and *MS - Information Systems
Management.
) TABLE 3
SAMPLE DEGREE NAMES OFFERED
Degree Names' Frequency
1 MS IS 20
~-| MS MIS 18
MS CIS 9
Unique Names 10

What Is the Frequency Distribution of IS
Courses by 1S'97 Code?

One of the primary goals of the research was to
identify the common courses being taught within
a IS program at the masters level. The frequency
distribution of IS courses is presented in Figure 1.
The graph summarizes the courses analyzed
using the IS'97 code. The numbers 11 through 27
represents optional courses that are taught in the
core. The list of optional courses is described in
Table 4. The designation "O" represents optional
courses. In the suggested model (see Figure 2)
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they represent electives. As expected the electives TABLE 4

range in variety, the most popular electives
appear to be Accounting and Financial LISTING OF OPTIONAL COURSES

Information Systems, Policy, Thesis/Research, -
Operation Systems and Management of Course Code | Course Title
Computing  Resources, Internship, and 0.11 Information Technology and
Organization Communication, Management & Organization Strategy
Leadership. Electives are frequently used to 0.12 Organization Management and
define an unique character to the IS program. Evaluation of Information Resources
oo L 0.13 Technology & Development of
The percentages indicated in Figure 2 for the ' ClientServer Systems
most frequently identified courses being taught is 0.14 Control, Audit and Security of
probably understated because the study only Information Systems
included the required courses (core courses) in 0.15 Knowledge-Based Systems and Methods
the count. The following two examples illustrate 0.16 Collaborative Work, Decision Support
why the frequency count is probably understated: and Executive Support Systems
. . 0.7 Human-Computer Interaction and
+ If a course was offered as a prerequisite, it was Interface Design
not included in the count even though it was 0.18 Simulation Methods and Systems
taught in the program. For example, 1S97.07 0.19 Advanced Software and
Analysis and Logical Design course was found Hardware Architectures :
to be required in 82% of the programs in the 0.20 Alternative Development Méthods and
core. In many instances this course was a Methodologies
prerequisite to the program when it was not 0.21 IS Professionalism and Ethics
found in the core. 0.22 Accounting and Financial
+ If a course was offered as an elective, it was not Information Systems
included in the count even though it was taught 0.23 Policy
in the program as an optional course. For 0.24 Thesis/Research
example, I1897.06 Networks and Tele- 0.25 Operation Systems and Management of
communications course was found to be Computi_ng Resources
required in only 52% of the programs in the 0.26 Intemship .
core. In many instances this course was offered 0.27 Organization Communication,
as an elective in the program. Management & Leadership
FIGURE 1
FREQUENCY DISTRIBUTION
GRAPH OF IS COURSES
06' 50 Frequency Distribution of Core Courses
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PROPOSED GRADUATE CURRICULUM + 1897.09 Physical Design and
MODEL FOR MS IS PROGRAMS Implementation with

Programming Enviro ts
The study has abstracted eight core courses that BT 1§ Bavironmen

are commonly used by MS IS programs. They are: ¢ 1897.10 Project Management and Practice
The study has abstracted eight core courses that In combination with two suggested electives from
are commonly used by MS IS programs. They are: Table 4, a thirty semester credit framework is
¢ IS97.01 Fundamentals of Information proposed. See Figure 2 for the entire model and

Systems the sequence of course. The model aligns well

) : with the exit characteristics of graduates for IS
* 1597.04 Inforsmatnon Technology Hardware programs described early on. The proposed model

and Software should satisfy the specialized masters degree
+ IS97.05  Programming, Data, File and Object program requirements of the AACSB standard

Structures (1994). According to the current standard each
+ IS97.06 Networks and Telecommunications specialized master's program should require a
minimum of 30 semester hours, of which at least
* I897.07  Analysis and Logical Design 12 hours should be in the area of specialization.
+ IS97.08 Physical Design and
Implementation with DBMS
FIGURE 2

SUGGESTED MODEL FOR IS CORE.
(Frequency Distribution is in brackets.)

........................................

Programming and other
Prerequisites

1S97.04 (37%) 1S97.05 (41%) 1IS97.01 (37%)
Information Technology Programming, Data File Fundamentals of
Hardware and software and Object Structures Information Systems

1S97.06 (24%) 1S97.07 (57%)
Networks and Analysis and Logical
Telecommunications Design
1S97.09 (26%) 1S97.10 (28%) 1S97.08 (59%)
Physical Design and Project Management Physical Design with
Implementation with a DBMS
Programming Environment

Two Electives
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COMPARISON WITH
UNDERGRADUATE IS CURRICULUM

Table 1 lists the courses for the new
undergraduate degree model curriculum in
Information Systems Davis, Gorgone et al. 1997).
Figure 2 lists the proposed graduate degree
model. The undergraduate version of the IS
program contains ten required courses in
addition to the Knowledge Work Software Took
Kit prerequisite. The proposed graduate program
requires eight courses and two electives in
addition to a variety of prerequisites. The two
courses omitted from the graduate program are
1S97.2 (Personal Productivity with IS
Technology) and 1S97.3 (Information Systems
Theory and Practice). In addition to deletion of
these two courses, the contents of six courses are
modified for the graduate program. Contents of
the other two courses are the same for both
degree programs: 1S97.4 (Information
Technology Hardware and Software) and IS97.5
(Programming, Data File and Object Structures).
1S97.1 (Fundamentals of Information Systems) at
the graduate level combines material with 1S97.2
(Personal Productivity with IS Technology). The
prerequisites are different for both programs.
For the courses common to both programs the
principal differences in the graduate and
undergraduate courses are the time spent on each
topic, and level of instruction.

CONCLUSION

This research has described the status of master's
degree programs in information systems. Fifty-
six programs in fifty-one colleges and universities
were identified as offering a specialized master's
program. The study found where the degrees
where housed, the different names used by the
programs, and determined the common core
courses offered by these programs. This paper has
proposed a common model curriculum for current
MS IS degree programs and has described exiting
objectives for graduates. The next step in the
process is to prepare a curriculum model that
would provide guidelines for future curriculum
direction for MS IS programs.
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A STUDY ON TRAINING, TECHNICAL SUPPORT,
CONTROL AND THEIR EFFECT ON EUC SUCCESS

Lei-da Chen
University of Memphis

The last few years have witnessed continuous power shifts in the information structure of organizations.
As a result of theses changes, end-user computing (EUC) has been growing at a tremendous rate. This
paper extensively discusses the three functions of Information Centers (IC) to support EUC in
organizations: training, technical support, and control. A study was performed to seek the relationship

between the three functions and EUC success.

The results of the study indicate that ICs’ ability to

effectively deliver support to end-users significantly affects the user satisfaction and that providing the
types of support end-users prefer will result in a higher satisfaction level. The contribution to practitioners

and researhers are also discussed.

INTRODUCTION

The last few years have witnessed continuous
power shifts in the information structure of
organizations, for example, the shift from
mainframe systems to the powerful PC networks
(Udo & Kick, 1994), the shift from plain DOS-
based software to user-friendly, function-rich,
and integrated software suites with GUI, and the
loss of IS departments’ monopolistic power in
information processing to end-users. As a result
of these phenomena, end-user computing (EUC)
has been growing at a tremendous rate. It was
estimated to grow at 50 to 90 percent every year
(Cronan & Douglas, 1990) and was recognized
among the most important information systems
issues by both academicians and practitioners
(Caudle & Corr, 1991). Previous studies have
suggested that EUC has several advantages over
the traditional IS department domination
approach including shortening lead time for
system development, giving users more control
and flexibility in information they need, and
lowering the organization’s cost for information
processing (Leitheiser & Wethebre, 1986a);
however, improper management of EUC can lead
to disastrous consequences (Davis, 1984).
Therefore, many studies have been conducted
with respect to the managerial issues of EUC in
attempts to provide the information centers (ICs)

with greater insights into how to achieve the
organization’s goals through better management
of EUC.

One of the most important deliverables of an IC in
the organization is EUC (Jones, 1996). It is well
acknowledged that end-user support and control
are the two fundamental managerial issues in
EUC, and they were proposed by Alavi et al.
(1988) as the two primary activities which
determined how EUC contributed to the overall
success of the organization. Mirani and King
(1994) defined support as "the provision of various
kinds of assistance to users in their computing
activities" and control as "seeking to provide
limits, rules, and regulations for such activities".

End-user support provided by ICs, which
basically consists of end-user training and
technical support, proves to be the best means of
ensuring the success of EUC by enhancing the
development and growth of EUC in the
organization, and it is critical to user satisfaction
and EUC effectiveness (Mirani & King, 1994;
Alavi et al., 1988; Compeau et al., 1995; Garavan
& McCracken, 1993). The growth of EUC is
giving rise to increasing demand on ICs for more
support (Forgionne & Willits, 1987). Due to their
different nature and domain, training and
technical support are often discussed separately.
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End-user training entails activities such as
conducting formal teaching on specific EUC
topics, and it is usually achieved in a classroom
environment. As a study has found that users
normally spend 4 of every 12 computer hours
trying to learn how the system works (Radding,
1989), training becomes an imperative EUC
management activity to promote more effective
and efficient use of computers. Regan &
O’Connor (1994) stated that ICs’ understanding
of the underlying educational philosophy,
including behavior approach and cognitive
approach, proved to be helpful in tailoring the
training programs to fit different end-users and
training topics.

Unlike training, technical support is an ad hoc
support activity which is conducted when end-
users encounter EUC problems. Responsiveness
of ICs to user problems is ranked high among
major end-user concerns (Rifkin, 1986), therefore,
adequate technical support resources must be
allocated to ensure user satisfaction and smooth
operation. End-user training is time consuming
and costly, but it provides lasting impact on
users’ ability to effectively and efficiently use the
EUC tools. Technical support has the advantages
of saving resources (eg. time and money) and
targeting the problems directly, it does little in
helping users have thorough understanding of
the solutions and ensuring fault-free operation
later on.

As a by-product of the distribution of information
processing power of EUC, control has received a
great deal of research attention. Literature on
the control mechanisms including policies of
hardware/software acquisition (Mclean &
Kappelman, 1993; Montazemi et al., 1996; Munro
and Huff, 1988; Lewis, 1996), security (Fink,
1995; Nord & Nord, 1994), backup (Garcean &
Pozanski,” 1995), testing and documentation
(Cale, 1994; Lewis, 1996), and ethics (Spiro, 1989)
have emphasized the importance of imposing
sufficient control in order to shape the growth of
EUC. However, it has also been uncovered that
as the level of control increases, user satisfaction
tends to decrease (Bergeron & Berube, 1990).
Despite its importance, few organizations have
impelemented comprehensive procedures to
ensure adequate control (Rittenbery, 1993).

Control involves developing and implementing
policies regarding hardware/software acquisition,

security, testing and documentation, and ethics,
and if used well, these policies are expected to
lead to a more effective partnership between end-
users and ICs (Montazemi et al., 1996). Such
partnership is believed to "better utilize
information resources to meet organizational
objectives, overcome these human, political
problem and facilitate resolving many of the
technical ones as well" (Kappelman, 1995, pp.36).
Although control was found to have a negative
relationship with user satisfaction, it serves as an

" important stabilizer for today’s extremely

dynamic EUC growth, thus the lack of it will put
EUC growth at risk.

Providing adequate training and support along
with developing policies for control are factors
consistently related to the success of EUC
(Rittenberg & Senn, 1993), therefore managing
these activities should be raisen to the top
priority of ICs. End-users being the internal
customers to ICs (Jones, 1996),  providing
satisfying EUC helps improve their productivity,
operational efficiency, decision making
capabilities, and quality of work life (Khan,
1992). To ensure that the activities of support
and control are managed effectively, it is crucial
for ICs to understand the importance of their
responsibilities and be able to prioritize their
activities in order to design the most appropriate
EUC management solution with the resources
available.

ICs have always found themselves struggling
under the pressure from both end-users who ask
for more support and the management who
demands more control. Many studies have been
dedicated to seeking the equilibrium between the
control and support (Munro & Huff, 1988;
Saarinen et al., 1988; Metz, 1988; Leitheiser &
Wetherbe, 1986b; Gerrity & Rockart, 1986).
Among them, Saarinen et al’s (1988) study
classified EUC management alternatives into
four levels: laissez-faire, containment,
expansionist, and controlled growth and found
the last two approaches accelerated the growth of
EUC to reach an advanced state faster than the
first two. Study conducted by Leitheiser and
Wetherbe (1986) revealed that effective service
delivery of ICs was of increasing importance to
users.

A number of recent studies suggested that the
importance of ICs in EUC success was over-
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emphasized. Bowman et al.’s (1993) study found
ICs the least preferred source of support among
all studied which were other users, vendor
manuals, purchased books, and program help
screens. The reason for such understatement is
due to the poor performance of ICs in many
organizations, and it should not discount the
importance of ICs in achieving EUC success.
Rittenbery and Senn (1993) identified the
following 5 factors to be consistently associated
with successful EUC:

1. EUC responsibilities have been defined and
policies have been developed (Control).

2. Effective information centers have been
established to support EUC needs (Support).

3. Mechanisms to share and protect data have
been developed and are functioning (Control).

4. End-users are being trained and educated
(Training).

5. End-user developments have received

appropriate allocations.

Four out of 5 of these factors involve ICs’ ability
to provide control, support, and training while the
other one deal with the information
infrastructure and resource allocation.
Guimaraes and Igbaria (1994) discovered that
ICs’ performance directly affected the benefits the
organization has gained from EUC activities and
the overall business performance. Therefore, the
importance of ICs in achieving EUC success
cannot be underestimated.

Delone and McLean (1992) identified three
reasons why user satisfaction had always been
widely used as the single measure of IS success,
and they are 1) high degree of face validity, 2)
reliable tools for measure have been developed, 3)
conceptual weakness and unavailability of other
measures. Therefore, this study employs user
satisfaction to represent an important aspect of
EUC success. This rationale leads to my first
hypothesis:

Hypothesis 1: Training, technical support, and
control provided by ICs are statistically
significant discriminators for user satisfaction.

White and Christy’s (1987) normative model
assumes that ICs should provide methods for
improving EUC effectiveness and efficiency in

order to accomplish their mission, and their study
found most ICs deficient in doing so. This study
hopes to find out whether training, technical
support, and control provided by IC are
statistically significant discriminators for EUC
effectiveness and efficiency, and if so, what is the
order of priority among these activities. In this
study, EUC effectiveness is defined as assisting
end-users to make better business decisions, and
EUC efficiency as saving end-users time and
effort in work.

Hypothesis 2: Training, technical support, and
control provided by ICs are statistically
significant discriminators for EUC effectiveness.

Hypothesis 3: Training, technical support, and
control provided by ICs are statistically
significant discriminators for EUC efficiency.

In their study, Ford et al. (1996) acknowledged
that demographic factors, prior computer
training and experience had significant impacts
on the participant’s use of computers. Due to the
different nature and impact of end-user training,
technical support, and control, ICs need to
understand different users’ preference for these
EUC management activities in order to manage
EUC more effectively. Rivard (1987) discovered
that support provided to end-users had the
highest correlation with user satisfaction among
the six factors that contribute to user satisfaction.
I expect that higher user satisfaction should occur
when ICs provide the kind of support preferred by
end-users. To examine the correctness of this
assumption, the following hypothesis will be
tested.

Hypothesis 4: User satisfaction varies
significantly with ICs’ fulfillment of user
preference of EUC management activities
including training,technical support, and control.

METHODOLOGY

A questionnaire was designed in the attempt to
capture the data needed in the studies. The first
section of the questionnaire consists of inquiries
on end-users’ self-reporting satisfaction level,
whether the implementation of EUC increases or
decreases their efficiency at work and
effectiveness in decision making, and the
adequacy level of end-user training programs,
technical support, and policies of provided by ICs
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in the surveyed organizations. Three groups for
every dependent variable are identified and
shown in the following table.

TABLE 1
Groups for User Satisfaction,
EUC Effectiveness, and EUC Efficiency

Group 1 Group 2 | Group 3
User Satisfaction Not Satisfied| Neutral Satisfied
EUC Effectiveness Not Effectice| Neutral Effective

EUC Efficiency Not Efficient | Neutral | Efficient

Although multiple attribute instruments to
measure user satisfaction have been developed
and are widely used (Doll et al., 1994), this study
uses a single overall satisfaction rating. This
approach was also used in other studies such as
that of Edmundson and Jeffery (1984), Hogue
(1987), and Langle et al. (1984) (Delone &
McLean, 1992). Itis valid because the concepts in
this study such as training, technical support,
and control are all studied in a general sense,
therefore, a measure of overall user satisfaction
rating should be employed. Single overall
effectiveness rating and efficiency rating are
employed for the same reason as user
satisfaction.

The second section of the questionnaire is devised
to find out an end-user’'s most preferred EUC
management activity. The wvariable will be
analyzed in conjunction with some variables in
section one. If the organization fulfills the user’s
preference by providing adequate level of her
preferred EUC management activity, then a
fulfillment score of 1 will be assigned. Similarly,
fulfillment score of O or -1 will be assigned if the
organization provides less than adequate or none
of her preferred EUC management activities,
respectively. '

The questionnaire was distributed to employees in
two metropolitan areas. The main criteria in
choosing the samples was that the respondent must
be a full-time employee at an organization which
implements substantial degree of EUC, thus all the
responses were guaranteed to render valid data for
this study. Among all the returned questionnaires,
48 were found to be complete and usable.

SUMMARY OF RESULTS

Fisher’s linear discriminant analysis was
performed to test the first set of the hypotheses,
which is to find out whether the adequacy level of
training, technical support, and control provided
by IC significantly discriminate the outcomes of
the organization’s EUC effort including user
satisfaction, effectiveness in decision making,
and efficiency in operation. Statistical result
shows that user satisfaction levels are
significantly discriminated by these three factors.
The Wilks’ Lambda and Chi Square are
calculated to be 0.51 and 29.39, respectively, and
the significance is 0.00. The classification
functions are displayed in Table 2. The result
supports hypothesis 1, which predicts that the
adequacy level of training, technical support, and
control provided by IC are able to discriminate
user groups with different satisfaction levels.

TABLE 2
CLASSIFICATION
FUNCTION COEFFICIENTS

Gro:gw 1: | Group 2:| Group 3:

Not Satisfied| Neutral | Satisfied
Training 3.06 3.61 6.47
Technical Support 3.10 3.97 4.76
Control 0.36 0.15 -0.67
(Constant) -7.51 -9.48 -15.42

TABLE 3
STANDARDIZED CANONICAL
DISCRIMINANT FUNCTION COEFFICIENTS

Technical

Training | Support Control

Coefficient 0.94 0.41 -0.36

Table 3 displays the standardized canonical
discriminant function coefficients derived from
the discriminant analysis. Among the three
variables, training has the highest coefficient
which indicates that the adequacy level of
training is the most important element in
predicting user satisfaction level. The negative
coefficient of the adequacy level of control
suggests that as ICs increases their control over
EUC, users tend to fall into groups with lower
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satisfaction levels. This finding is consistent
with the previous studies which discovered the
negative correlation between EUC control and
user satisfaction.

TABLE 4
CLASSIFICATION RESULTS
Predicted
Observed | Not Satisfied | Neutra! Satisfied | Total | % Correct
Not Satisfied | 4 (50%) 3 (37.5%) 1 (12.5%) 8
Neutral 3 (25%) 6 (50%) 3 (25%0 12
Satisfied | 1(3.6%) 1(356%) 26(929%) | 28 75%

Table 4 presents the classification results

corresponding to the classification functions in
Table 2. The classification functions perform
better than a random proportional chance model,
which would have a hit rate of (nlpl + n2p2 +
n3p3) / (nl + n2 + n3), where p is the probability
of belonging to a group, and n is the number of
samples in each group. Based on the prior
distribution of the samples, I estimated pl, p2,
and p3 to be 0.17 (8/48), 0.25 (12/48), and 0.58
(28/48), respectively. Thus the hit rate from a
random proportional chance model is 42.9%. The
rate of correct classification using the
classification functions obtained from the
discriminant analysis is 75%, -which is
significantly higher than that from the random
model. '

The three variables are not found to be the
significant discriminators for user groups with
different efficiency and effectiveness levels,
therefore, both hypothesis 2 and 3 are not
supported by the statistical result. However,
only 2 users claimed to have inefficient outcomes
from using EUC while 42 claimed the opposite,
thus the insignificant finding may be the result of
the extremely unbalanced distribution of the
samples among the groups.

The fulfillment scores and user satisfaction level
are tested using correlation technique. The
Spearman coefficient was 0.62 with a significance
of less than 0.01, therefore, a positive correlation
between fulfillment score and user satisfaction
exists. This result supported hypothesis 4 which
stated that an end-user is likely to have higher
satisfaction level if the IC provides the EUC
management activity that she prefers.

IMPLICATION OF THE STUDY

The relationship between EUC success and EUC
management is the issue studied in this study. It
was found that end-user training, technical
support, and control significantly affect user
satisfaction level. Among these three EUC
management activities, training plays the most
important role in ensuring user satisfaction.
Technical support is another important means for
ICs to increase user satisfaction. However,
control is found to have a negative relationship
with user satisfaction, therefore, it should be used
with great caution. While most IS professionals
have realized the importance of imposing
adequate control to ensure the security and
healthy growth of EUC, they should also
understand that end-users’ attitude towards
control is often different from theirs. Based on
this finding, the study went into detail to seek the
relationship between the fulfillment of an end-
user’s preferred EUC management activity and
her satisfaction level. It was discovered that an
end-user is likely to have higher satisfaction if the
IC provides the EUC management activity that
she prefers. This finding has some important
implication to ICs in predicting the outcome of
their EUC management activities.

The findings of this study can be used as
guidelines for ICs in designing their portfolio of
EUC management activities in their
organizations. ' Different priority should be
assigned to every activity to amplify the returns
to the investment in EUC within the limited
budget. The findings also imply that ICs should
form a close relationship with the end-user
community and provide channels for
communication, since the understanding of end-
users’ attitude and preference of EUC
management activities can serve as an critical
success factor for ICs. Instead of providing
homogeneous support to all the end-users, ICs
should carefully evaluate the user profiles and
apply appropriate support to users with different
characteristics. =~ EUC being the dominant
direction of information processing in
organizations, the success of it will tremendously
escalate the organization’s competitiveness in the
global market.

Due to the recent corporate downsizing, many
companies are outsourcing their support efforts.
A survey done by Computer Sciences Corp. In
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1994 indicated that 61% of the North American
firms would outsource their training and support
activities (Kiss, 1994). Understanding the
influencing factors in providing satisfying end-
user support becomes a imperative competence
for vendors specializing in these services to
compete in this growing market.

- LIMITATIONS AND FUTURE RESEARCH

The primary limitation of this study is the small
number of observations. The sample size used in
analysis is 48. This gives rise to the unbalanced
distribution of observations among the three
groups. The result of the analysis inevitably
suffered from this limitation.

An important dimension omitted in this study is
the variation within every EUC management
activities discussed here. End-user training,
technical support, and control all provide a wide
variety of choices within themselves. Training
can be conducted with behavior approach, which
emphasizes drill and practice, or with cognitive
approach, which encourages the study of mental
processes such as remembering and problem
solving (Regan & O’Connor, 1994); technical
support can be provided through a number of
media including telephone, which has the lasting
advantage of responsiveness and directness,
recently emerged electronic support using E-mail
and World Wide Web, on-line help, and etc.
(Piquet, 1996); Control also covers a wide range
of issues including hardware/software
acquisition, security, and ethics. I realize that
different choices within the three activities may
render different outcomes of EUC. A possible
arena for future research is to classify EUC
management activities into finer subcategories
and further investigate the effects that these
subcategories have on EUC result.
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TOWARD CREATING A GENERATION OF NON -THINKERS
A CONTRARY VIEW ON CYBERSPACE AND TECHNOLOGY

Dan Carroll
Miami University - Hamilton Campus

EXTENDED ABSTRACT

When the PC's hit the mainstream in roughly
1982, virtually everyone was caught by surprise.
At first, no one really knew what to do with the
things, except of course the "techies'. Their
interest was to continue building more complex
and more powerful machines. The rest of us were
faced with the task of learning how to turn the
things on and deciphering the seemingly foreign
language referred to as DOS. Gradually, as we
all know by now, significant uses and meaningful
results in terms of better information and (in
theory) better decisions were made. The
computer and it's applications have since become
an integral part of business, education and most
recently, via the Internet, our personal lives.

Eventually the PC contained as much computing
power as it's mainframe ancestors. In addition to
automating routine manual functions, the
manufacturers added multimedia capabilities,
namely - graphics, animation, video, sound and
to some extent interactivity. The computer was
beginning to emulate a cross between a game
room and television. And most recently, of course
the World Wide Web as accessed via the Internet
is adding an entirely new dimension to computing
- legitimizing the wasting of time, while on the
payroll.

The recent addition to the technology landscape
of the likes of America-On Line, Mosaic,
NetScape, MSNBC, TalkBack Live etc,etc; the
fact that Homepages are being produced at a
record pace and the Web is being accessed to the
point of an electronic break-down , and the fact
that the school systems are embracing the new
technology would seem to indicate that we are
indeed approaching technological nirvana. After
all everybody is talking about it , manufacturers

are selling tons of multimedia and Internet stuff
and the media is certainly jumping on the
bandwagon.

Actually, the Internet is in it's infancy. The WWW
that we see today will be nothing like it will be in
the future. It is just a matter of time before the
computer, the telephone and the television are
linked together. When that happens, our
televisions will essentially become our computers.
Conceivably a person could complete an entire
course, and possibly an entire degree program
with virtual instruction without leaving the
house.

The direction in which we are heading must be on
target - we are on the verge of harnessing the
technology to make a better life for ourselves.
Isn't that where we are headed? Isn't that what
we are being told? Let's face it , anyone voicing a
contrary opinion would certainly be viewed as a
technological inferior and perhaps worse - a
cyber dope.

As the technology and computer revolution
continues at a frenetic pace, perhaps it is time to
stop, if only for a moment and raise a few
questions. Questions that need to be asked,
although that may appear to be old fashioned
thinking, techno-phobic, even uninformed or even
worse not cool or even worse than that -
cyberdopic (a new cyber word, I think).

For instance, are we in the process of creating a
generation of non- readers? Will it be necessary in
the future to read anything more than a brief
synopsis/description of a video and sound
production on a subject ? - something similar, let's
say to an encyclopedia on a CD-ROM- pretty much
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the bare minimum of written material but great
sound and video. Will there even be a need to
become an effective reader? Will we become
audio/visual learners, not unlike Sesame Street,
for example. Will anyone bother to read the good
and bad novels? Will the book still be better than
the movie? Will there even be a book? If there is,
will anybody read it.

According to the results of the 1994 National
Assessment of Educational Progress (NAEP),
three quarters of all 4th and 8th graders were
"unable to read at the level necessary for solid
academic performance." Two-thirds of high school
seniors were similarly judged to have inadequate
reading skills. Interestingly, the study and
others like it indicated that the best way to
improve reading skills is to read more.

Are we creating a generation of students who can
not conduct research, can not investigate a
problem? We are reaching the point, through the
use of various queries and key word searches on
the Internet, that a person, without leaving their
workstation, can literally find hundreds and
thousands of "hits” of material on a particular
subject.

Using various university linked and commercial
databases, a person can search libraries
throughout the world for selected material. Much
of this material can then be electronically sent to
the requester's computer or printer. Are we
unintentionally stifling creativity? Will we simply
be cutting and pasting canned data and picture
sets? Why create your own picture when you can
search and retrieve an existing picture within a
matter of seconds. How much simpler could it be
to "cut and paste” a research paper? Is this truly
beneficial to the student or would the more
traditional research methods be more

meaningful.

Libraries, as we know them will eventually
disappear The problem, however, is who will
decide what books, periodicals, and other
material will be accessible on the Internet. Will
the researcher be limited to material that has
been determined to be worthy of the Internet.
Will the researcher be able to find the material
that didn't make the cut, that perhaps held a
minority viewpoint or a different perspective on
the problem? Who will ultimately own the
Internet, corporate America, Microsoft?

Are we creating a generation of students that will
not need to think critically, to think at all for that
matter? Will we reduce this most important
exercise to determining what the keywords of a
search should be or providing -an artificially
intelligent computer with selected data and let it
make the decision, based of course on the "norm"?
Once again, whose "norm" will we be going by?

In an effort to embrace the new technology,
educators and parents may be making a
fundamental mistake. That mistake being, -
should we automatically assume that learning
should be entertaining. Should it always be fun?
Should it be easy? Should it be the same as
playing a video game in a virtual video room? Is
the notion that learning should be a challenge,
hard work and sometimes difficult no longer a
valid argument?

As the technology progresses and as financially

pressed school districts look for cost saving
options, the solution could very well be to reduce
or perhaps even eliminate the highest budget
item, the teacher. Some schools are videotaping
instruction for later review by the students.
Distance learning, of course, relies heavily on
technology and certainly, in the long run reduces
the cost of operating a school system. As the baby
boomers age and their children leave the "cyber"
nest, the attraction to reduce property taxes by
shifting from a labor intensive to a technology
intensive instructional format will be compelling.
When is the last time a computer asked for a
raise? Will all students be taught using the same
format and formula? Will the individual learning
needs of students be ignored?

Let's face it, the manufacturers are in business to
sell hardware and software. Their fundamental
interest is to make money. This is, of course, the
way it should be. However as more and more
educational "toys" hit the market place, will these
same manufacturers concern themselves with
incorporating educational principles and
objectives into the products or will they be more
interested in the entertainment value, the
consumer appeal and the resulting sale. Will
educators continue to unknowingly embrace
these "toys", disguised in such terms as,
interactive learning, distance learning, self-paced
learning modules?

Perhaps I am sounding like a technophobic
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teacher in fear of losing my job. Actually the
contrary is more like the truth. I am competent
and feel very comfortable around computers. I
have developed applications using conventional
and multimedia software and have created a
Homepage on the Internet. While I am a teacher,
( Associate-Professor, School of Business, Miami
University - Ohio) I am also a Certified Public
Accountant (CPA) with 20 years business
experience. I have no ax to grind with the
computer industry, as a matter of fact, I have
taught computer courses.

I have no real data to confirm my suspicions,
namely, that we are unwittingly allowing
technology to replace that which separates our
thought process from the computer - the ability to
think. If you think I am off base, conduct a search
on the WWW using "neural networks" as the
keywords and review some of the articles and
discussions that are taking place. Similar "the
sky is falling" arguments were made when the
radio and then the television appeared on the
electronic landscape and when first computers
were invented. However, computing in the past
allowed us to automate menial tasks, allowed us
to search sort and query large amounts of data,
allowed us to process words, draw graphs and
pictures and play games.

What is different now is that we are allowing ,
even encouraging technology to think for us, to
conduct intellectual exercises in our place. All of
this is being done under the headings of
technological progress and cyberspace. Who are
we kidding, do we honestly believe that when
given a choice, a student of the future will chose
the written word over sound, video, graphics and
animation, a veritable game room? By giving
information to a student in a video game format,
do we honestly believe that this will promote
critical thinking, or foster a desire to further
investigate a problem? I don't think so. I think
over time we will become very accepting of the
information that is .made available to us by
cyberspace architects and gurus - and who would
they be? Hardware and software manufacturers,
the political right or left, some techno - geek who
is afraid to leave the house?

If we do nothing, the very technology that we
thought would hold such promise may prove to be
our undoing. We may become a nation of
‘watchers, passive learners, unchallenged by

actual instructors, unable to read and think
effectively and most importantly totally ignorant
of the consequences, until it is too late.

So if there is a problem what should we do about
it, can we do anything about it? Obviously, we are
not going back to the days of manual processes
and Radio Shack TRS-80 computers ( remember
64k of RAM!!). The technology, as represented by
the hardware and software will continue to
progress. Manufacturers will continue to produce
new models, new versions and new toys. No one
really knows what the limit is. Supply and
demand, as it should, will determine the
marketplace.

Given that the technology will continue to
advance, it will become our responsibility to
control, monitor and tame this technology. We
can begin this process by assuring that our
elementary students continue to receive a solid
foundation in Reading, Math, English and
Science skills from actual teachers who care
about their students. The teaching of critical
thinking skills must be a part of the curriculum
across the board . Technology should be viewed as
a tool to supplement the teaching of basic skills.
Technological innovations, new products and the
latest bells and whistles should be viewed with a
healthy skepticism, in the context of how these
tools can help us teach the skills mentioned
above. We must fight the tendency to
automatically accept and embrace technology.

Most people will tend to place greater credibility
on a computer generated document than a
handwritten one. We have always been a nation
of tinkerers, makers of things, the more complex
the better. We are enamored of technology. We
have always had a tendency to solve the problem
with technology. Obviously, as a nation we have
been quite successful. However, we may have
reached the point where we are unknowingly
allowing technology to become the thinker not the
doer.

Finally, in the year 2008, as the father and his
junior high students are leaving the cyber
theater, after reluctantly agreeing to view " Gone
With the Wind", the father says to the children,
" I thought the book was much better, the book is
always better than the movie". To which the
students replied, "What's a book?
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STUDENT PERFORMANCE AND DATA BASE DESIGN:
THE ROLE OF COGNITIVE STYLE

Cheryl Dunn
Florida State University

Severin Grabski
Michigan State University

EXTENDED ABSTRACT

Analysis and design, and the use of conceptual
modeling to facilitate the analysis and design
processes, are integral parts of information
systems courses. For example, entity-
relationship and/or object modeling are taught in
database design courses, data flow diagramming
is prevalent in systems analysis courses, and
structure charts are used in systems design
courses. When a conceptual model is developed,
one must focus on the critical events of interest
(Yourdon (1989) refers to these as the essential
model). The analyst must disembed these critical
events or objects of interest from those which are
not of interest for the system being modeled. The
ability to disembed objects from the larger
context in which they occur is commonly referred
to as field independence (Witkin et al. 1971).
Prior research has indicated that individuals who
are field independent are likely to outperform
field dependent individuals when studying
scientific matter (Burkhalter and Shaer, 1985), in
electrical fault diagnosis (Moran, 1986), and in
computer programming (Bishop-Clark, 1995).
This study investigates whether this observed
phenomena also occurs in database design.

In this study, 98 undergraduate students
completed the Group Embedded Figures Test, a
commonly accepted measurement for field
dependence (Witkin et al. 1971), and were
classified as either field dependent or field
independent based upon their performance.
Entity-relationship modeling was a significant
focus of the class in which they were enrolled,

along with the eventual development of a
working database using Access. In addition,
other topics, such as internal controls,
documentation, and technology-related items
were covered.

The students spent approximately 50% of the
course on conceptual modeling concepts. They
completed numerous homework and in-class
exercises and were tested on their conceptual
modeling skills at two points. The field
independent students performed significantly
better in conceptual modeling than field
dependent students. The students' scores for
non-data modeling skills were collected at the
same two points as the data modeling scores.
There was no difference in performance between
groups on the non-data modeling problems.
Subsequent analyses indicated that field
dependent students performed significantly
better on the non-data modeling tasks than on
the data modeling tasks, while the field
independent students showed no significant
difference between these tasks.

These results suggest that educators need to
consider the material that is being covered and
the impact that it will have on students, in
particular on field dependent students. These
students can perform equally with field
independent students on tasks that do not
require the ability to disembed, however, they
may be disadvantaged when asked to perform
tasks that requires the ability to disembed, such
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as in data modeling and systems analysis and
design.  Further research should examine
whether different presentation or feedback
techniques can mitigate the difference between
how field dependent and field independent
students perform.
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A SPIRAL APPROACH TO TEACHING
DATABASE AND SYSTEMS DEVELOPMENT:
THEORY VS. REALITY

Barbara Beccue
Illinois State University

Robert L. Rariden
Illinois State University

The Applied Computer Science Department is in the process of implementing a re-engineered curriculum
that utilizes an integrated and spiral approach to subject coverage. The 1996-97 school year was the first
year that upper division course prerequisites were based on the new curriculum instead of @ mixture of old
and new. During this first year, the authors taught upper division courses that relied on students having
acquired the knowledge and skills from the first portion of the spiral. This paper will focus on these upper
division courses and the articulation issues and problems that arose when trying to teach them. These
issues and problems will be analyzed, attempted solutions discussed and suggestions offered for those
faced with a similar situation.. 'After teaching the two follow-on courses, it was apparent that more
planning and development work needs to be done in order to affect a smoother transition along the spiral.

INTRODUCTION

The Information Systems program in Illinois

State University's (ISU) Applied Computer
Science Department (ACS) has over 500 majors.
The Department also houses a
Telecommunications program and has recently
added a Computer Science component. All of
these programs rely on a common core of courses
within which material essential to continued
study in any of the areas is introduced. The focus
of this paper is the systems analysis and design
component of the core, including system
development tools and database concepts, and the
way in which the introduction of this material in
a first, core course impacted the more advanced
treatment of the topics in advanced courses for
Information Systems majors.

Due to the dynamics of technology and the field of
Information Systems in general, the department
has been involved for many years in curriculum

~ is currently

revision. This multi-year effort resulted in a re-
engineered curriculum in 1994. The department
completing the process of
implementing the re-engineered curriculum. Due
to catalog commitments to (then) current
students we could not simply cut-over to our new
curriculum upon its approval. Rather we had to
support the previous curriculum for a number of
years and phase in the new curriculum for
incoming students. As a consequence of this need
for dual support, there were a couple of years
during which instructors were given some
flexibility in their approach to certain courses, so
that the particular backgrounds of the enrolled
students could be taken into account. In the case
of the courses discussed in this paper, students in
either the advanced systems analysis and design
course or in the upper-division database course
may or may not have had a lower-division course,
which introduced some of the methods and
concepts relevant to database and systems
development.
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The 1996-97 school year was the first year that
upper division course prerequisites were based on
the new curriculum instead of a mixture of old
and new curricula. The faculty had understood
that, due to the phased implementation, the
program and the students would not gain the
benefits of the re-engineered curriculum until all
of the courses in the old curriculum were
completely phased out. Thus mismatches in
course articulation during this period were
expected and did not raise extraordinary concern.

The re-engineered curriculum (1) utilized an
integrated and spiral approach in designing
subject coverage. The start of the spiral for
database and system development has been
described in Chrisman, 1996 (2). This school year
the authors taught upper division courses that
relied on students having acquired the knowledge
and skills from the first portion of the spiral.

The spiral approach to subject coverage is based
on the idea that knowledge and understanding
expands through multiple interconnected levels
of understanding. Thus when a student is
introduced to new material, it is taught in a
context which relates it to other known material
at the level at which that material is understood.
As a result while various topics will receive a
complete contextual treatment the first time they

are introduced to the student, they may not -

receive a topically detailed treatment. The intent
of this approach is to provide a framework and
understanding prepatory for the time at which
the topic will be revisited later in the curriculum.

At the time of the writing of this paper our |

students are completely within the redesigned
curriculum. Consequently, the issues and
problems which occur in teaching the upper
division courses can not be attributed to the need
to support requirements from both the old and
the new curricula. This paper will focus on these
upper division courses and the issues and
problems that arose when trying to teach them.
These issues and problems will be analyzed,
attempted solutions discussed and suggestions
offered for those faced with a similar situation.

PRE-SEMESTER PREPARATION
) Under the circumstances, the upper division

course in systems development was viewed as if it
‘were a new course. Qur previous course in

systems analysis and design both introduced
systems development tools and methods and
required students to carry out the analysis and
design of a live project. Additionally it was
followed by a course in technical design that had
been eliminated in the new curriculum in favor of
multiple alternative courses dealing with various
technologies and implementation-level issues.
Our new upper division course was to rely on
most of the modeling methods and concepts as
prerequisites. This would allow more time for
project management and other project-related
issues.

In planning for the course, the instructors of the
prerequisite course were consulted, copies of all
related course material were reviewed and
possible textbooks were obtained. As this
information was reviewed, it became obvious that
there would be a problem in coordinating and
managing the transition to the upper division
direct follow-on course. Based on our
understanding of the first course's content and
coverage of subject matter, a general topic outline
for each week of the 300-level system
development course was developed. The next
step was to find a suitable textbook. Issues in
this area of textbook selection encompassed the'
following items:

1. the need to find a text that covered the topics
in the outline at an appropriate level.

2. students' perception of the uniqueness of this
particular course.

3. the extent of the overview coverage of the
previous course.

After much deliberation, we worked with a
publisher to customize -a text for the course.

We found that the situation with textbooks
presents a unique challenge to using the spiral
approach in teaching the courses included in the
spiral. Most systems analysis and design
textbooks try to provide a complete, linear,
treatment of each covered topic, e.g. modeling
technique, using a single-pass approach. In our
case, the lower division course had, in fact,
selected such a text. In some sense the students
had already "seen it all", even though they had
not been required to read all of the sections of
each chapter in the text. One option was to re-use
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the same text that had been used in the lower-
division course. But the challenge would have
been to get the student to understand that we
were advancing to a new conceptual level. They
had used a text that would allow an instructor to
completely cover the material at an advanced
level (or not). In the end, we decided that to ask
the students to use the same text but re-read it
with a different perspective would be unwise.

The option of using another standard systems
.analysis and design text had its drawbacks as
well. By definition, such textbooks are very much
alike. Perhaps there are pedagogical reasons to
select one over another, but we felt that the
students would not see it quite that way. We
wanted the students to approach the material
with a fresh perspective, and not as if it were a
rehash of their previous course.

As a consequence of these factors, we tailor-
designed a text from multiple sources. We hoped
that by tailor-designing the text, it would play the
role of a coherent body of material that would
supplement the students' previous text. In this
way the advanced course could compare methods
and approaches and involve the students in a
discussion of the relative merits of one approach
over another. The students would also have
access to a broader resource base while doing
their projects. ' '

Review of the text and syllabus for the lower-
division course also highlighted another concern.
Most current systems analysis and design texts
provide "A to Z" coverage of the field. Obviously
such a text provides a framework for extensive
coverage of a topic but leaves open the possibility
that the instructor may have more limited goals.
As a result, it is very difficult to determine depth
of coverage or expectations by looking at topic or
syllabus coverage. By the time of this cut-over,
seven different instructors had taught sections of
the lower-division course. We were left with a
number of problems: Did the textual material
identify the maximum extent of actual topic
coverage in class or had instructors used this as a
framework to relate more advanced material
based on their (e.g., consulting) experience? Had
classroom discussions pushed some of the
instruction to the level of issues expected to be
covered in the upper division courses? On top of
this how did all of the various instructors deal
with these things individually? As a result of

these questions, follow-on instructors were
caught in the switches trying to identify a good
starting/continuation point for the advanced
classes as a whole.

One thing that became apparent as we reviewed
the situation was the need for close coordination
at the sequence level not just at the individual
course level. Within the Department, it has been
the practice to assign one faculty member
teaching a course with multiple sections, the
responsibility of being course coordinator.
However, in this situation where the intent is to
engage in the spiral approach to topic coverage in
a sequence of courses, it may be appropriate to
also assign a sequence coordinator.

The 300-level database course did not receive the
same scrutiny since it was not considered to
involve as dependence and overlap with the 200-
level course. In fact, it was thought that just
shortening the lecture time with certain topics
and starting at a slightly advanced level would
suffice.

There were many important similarities between
the two upper division courses. The major
homework assignments involved project work
which was different from the homework
assignments in the 200-level course. It was
thought that the real-world nature of the projects
and the extent of the development life cycle
coverage coupled with the level and extent of
topics covered in lecture would enable students to
attain a significantly higher skill level than they
had attained in the earlier course.

'COURSE EXPERIENCE

As we commenced the semester, we naively
thought that after selecting a text book, deciding
on major homework/project assignments and
familiarizing ourselves with the coverage, both
topic and level, in the 200-level course that we
had addressed and resolved major
issues/problems with these two courses. Very
quickly, it became apparent that for many of the
students in the upper division courses that there
was a vast difference in what the previous
course's instructors and syllabus indicated was
covered and what the students' acquisition,
remembrance, and perception of topics covered
was.
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Perhaps it is only natural for students to disclaim
knowledge of a topic in the hopes that the
instructor will refresh their memories and
delineate exactly the material for which they are
to be held accountable. We found that students in
the upper-division courses were very quick to
claim either that they had never been introduced
to certain material or that it had only been
covered in passing. Very often queries to their
previous instructors indicated that the students
were simply mistaken on the details. They had
covered the material; they just had not been
exposed to it in the same context that students
from other sections had been. Consequently they
perceived this sort of material as "completely
new". Given the combinations of sections feeding
the advanced courses, the frequency of this sort of
complaint was very high. Of course some of the
complaints turned out to be accurate. In either
situation, however, the result was pretty much
the same. Either some time had to be allocated in
the upper-division course to get everyone on the
same "page", or a large portion of the class was
going to be operating at a disadvantage.

The spiral approach the department designed
had not intended to duplicate the first course
material in the second, but rather to build on the
former in the latter. Where the second course
built on methods covered in the first, it was
intended to do so by dealing with the practical
application of the methods. Any time spent
covering the lower-division material in the upper-
division course adversely impacted the amount of
material which could be covered in the latter.

We did find that where the students perceived
that they understood various methods and
techniques coming into the course they expressed
a higher level of comfort with the project
assignment than previous groups of students
had. The systems analysis and design class, for
example, was divided into 5-6 person teams. The
team as a whole would have a higher level of
confidence than in previous years. Since some
members of the team felt confident of the
methods and techniques learned in the lower-
division course this ability was available to the
team as a unit. Of course team members worked
with each other to bring each up to speed, and
_ this accelerated the learning activity.

Given the assumption that the lower-division
‘course had established certain fundamentals, the

upper-division course focussed on the applied
nature of the material. With the time bought by
covering modeling in the lower-division course, it
became possible to spend more time than usual
on project management. Classroom lectures
stressed the flow and interaction between various
activities within the lifecycle, as opposed to
teaching, e.g., stand-alone model development.
Of course as these topics were being covered, the
live project reinforced the lecture material.

In the 300-level database course, the students'

perception of the material covered varied more

that expected. In fact, the prior coverage of
material was different because of a curriculum

sequence that hadn't been adequately considered.

The database course actually serves two distinct

groups of students. It is the direct follow-on

database course for the undergraduate core

course on database and system development. In

addition, it may be the first database course for

graduate students. Graduate students are

required to take at least one of two database

courses. At this level, graduate students without
sufficient database experience or prerequisites

for the 400-level database course take the 300-

level database course.

Some students who had taken the undergraduate
sequence complained that there was too much
overlap and not enough new material in the
course. However, in some areas which students
had flagged as having dual coverage, students did
not demonstrate the expected level of
understanding or competence. For example, in
the area of data modeling, a topic first introduced
in the 200-level course in some detail, students
did not demonstrate the level of expertise to be
able to develop an entity-relationship model for a
practical situation. The expectation is that
students learn the fundamentals of data
modeling in the 200-level course and then develop
the ability to apply the concepts in the 300-level
course. The problem was to develop this ability to
apply the concepts without seeming to repeat the
material covered in the earlier course.

In an attempt to address this particular problem,
the instructor of the database course met with
students to discuss and review a revised syllabus
and presentation approach. This semester, topics
that have been covered previously are not
addressed in the "standard lecture format" as
they have been. Instead problems have been
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selected that require students to use the various
modeling techniques in developing a data model
for the particular problem or scenmario. In
implementing this approach, two slightly
different methods have been used. In one case,
the class has been divided into three groups and
different problems are assigned to each group.
The group develops a solution and then presents
and discusses it in class. In the other case, all
students are given selected problems as
homework. Then the instructor discusses the
problem and presents various solutions. So far
students seem to be able to handle the simpler
more straightforward problems. However, in the
case of richer more complex problems, it is often
necessary for the instructor to conduct the
discussion. This general approach seems to be
working; at least, it involves the students and
encourages them to more active in the learning
process. One problem with this approach is that
the lectures are not as structured so that it is
difficult to ensure similar coverage in multiple
sections or to document the coverage that
actually takes place. In addition, the open
discussion is very dependent on the instructor's
level of experience and expertise. Another
problem is the amount of class time required to
develop the discussion and to cover the topic area
in this manner.

The former students were in favor of this method
of presentation and strongly recommended it.
However, it remains to be seen how the students
currently experiencing the different approach
will evaluate it and what level of competency they
will acquire.

For students coming into the course with
alternate courses or experience used to satisfy
prerequisites, a special attempt was made to
recommend outside supplementary readings and
to make available a multimedia presentation on
the basics of data modeling.

CONCLUSIONS

After teaching the two follow-on courses, it is
apparent that more planning and development
work needs to be done in order to affect a
smoother transition along the spiral. It is also
apparent that textbook selection for the involved
courses also becomes an item of concern in the
articulation between the courses. The paper has
discussed the procedures being used to attain a
better articulation between the courses and to
monitor the ongoing process as well as suggesting
some additional procedures that could be used.

Articulation between courses and instructors,
especially in a large program, is very difficult.
The individual strengths of various instructors
play to articulation difficulties. On the positive
side, instructors convey the material in which
they have a high level of expertise to their
students exceptionally well. On the negative
side, this more thorough coverage can contribute
to shorting the time and depth of coverage for
material which the instructor finds less
interesting, for whatever reason.
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GUI AND OBJECT ORIENTED PROGRAMMING IN COBOL

Alden C. Lorents
Northern Arizona University

Various schools are struggling with the introduction of Object Oriented (O0) programming concepts and
GUI within the traditional COBOL sequence. OO programming has been introduced in some of the
curriculums with languages such as C++, Smalltalk, and Java. Introducing OO programming into a
typical COBOL sequence presents some interesting challenges. There are a number of new concepts to
introduce along with various design issues that are relatively new to OO program design such as file
maintenance and data objects. Most C++ programming courses tend to work with objects that are more
user interface related such as traditional GUI objects. This paper describes an example of using OO
COBOL and Dialog Systems (GUI builder) in an Advanced Programming Applications course.

INTRODUCTION GUI AND COBOL

_ USING DIALOG SYSTEMS
"COBOL is in a unique position to bridge the past .
with the future. COBOL practitioners bring a Adding GUI (windows) to COBOL program
wealth of experience spanning all phases of the development is very easy today with the use of
software life cycle including analysis, design, either Micro Focus Dialog Systems or IBM Visual
implementation, database integration, and Age for COBOL. The examples shown in this
maintenance” [Arranga, 1997]. The inventory of paper were done using Dialog Systems. The
legacy systems continues to be estimated at window shown in figure 1 is a passenger
around 180 billion lines of COBOL code. Some reservation window that is used to maintain data
organizations (typically technology and using a traditional VSAM file structure with a

engineering based companies) have migrated primary key (itinerary number) and two
away from using COBOL. They have done this by alternate keys (passenger name and flight
going to client-server systems using databases number). :

such as Oracle, Sybase and DB2 along with client

tools such as Visual Basic, Powerbuilder, and FIGURE 1

Oracle tools. Many organizations are still :

committed to their COBOL based systems “Elie

because of the high investment in these systems, Passenger

the high cost to rebuild the systems, and the linerary No: [000005 | Name: [Anderson Ote
inability of the newer client-server technologies to Phone:

handle the loads in large systems (salability). OO Flight
COBOL, GUI builders (such as Micro Focus Date: [01/25/1997 | Fiight No: [0099 | Fare: [0101.00
Dialog Systems and IBM Visual Age for COBOL) [

and the integration of these products with
common object standards (Common Object
Request Broker Architecture - CORBA), may
provide an alternative for many of these
organizations to migrate their legacy systems into
newer systems based on the new technologies.

NEXT GQUERY COMPLETED
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FIGURE 2

Object Screenset View Options Tools Help
U oy = =t

The window is built using the Dialog Systems
object palette or object pull down menu shown in
figure 2. Objects available include primary
window, secondary window (clipped and
unclipped), dialog box, message box, entry field,
multiple line entry field, push button, radio
button, check box, list box, selection box, text box,
group box, bitmap and notebook.

Normally you start the build process by defining
a set of data to be used with the window. The data
is referred to as a data block and is defined
similar to COBOL. The data block can be entered
in Dialog Systems or imported from a COBOL
data definition. The data block used for this
window is shown in figure 3.

Normally a data element is defined for each field
supported on the window along with any other
fields necessary to support communication
between the window and the application
program. X300-Action is used to communicate a
code to the application program, so the

FIGURE3

FLONO  FIELONAME FORMAT LENGTH
1 X300-TINERARY-NO 9 6.00

2 X300-NAME X 20.00

3 X300-PHONE X 12.00

4 X300-DATE X 10.00

5 X300-FLIGHT-NO 9 4.00

6 X300-FARE 9 402
X300-ACTION X 1.00

8 X300-MESSAGE X 40.00

application program knows which button the user
pushed when control is turned over to the
application program. Each of the other fields is
associated with a entry field or display field on
the window. A copy block (file) of COBOL
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definitions corresponding to each field on the
window is generated by a command on the file
menu. This file is called using a copy statement
in the Working Storage Section of the COBOL
program. This assures that the data definitions
in the application program are exactly the same
as the data definitions on the window.

The operation of a window is controlled by events.
Events can be trapped at various levels such
global (events associated with all windows in the
set), for each specific window, and for each
specific object on a window. Examples of events
include window created, closed window, item
selected, mouse over, button selected, gained
focus, lost focus and various other events. Each
event can be trapped at different levels and
programmed to carry out various functions. This
programming is called script and is executed as
part of the windows operating system. Figure 4
shows some examples of script that are used on
this window. Escape and Closed-Window have
been defined in this application to exit the
application. The application program has been
programmed to exit when it sees an 'X' in the
action code. The command RETC is a script
command to leave the window and return to the
calling (application) program. The local dialog
for the window traps the exit menu selection
under File and also closes the application. If the
escape and closed-window events under GLOBAL
were moved to LOCAL for the window win-pass,
then those events would be trapped only when
that window is in focus.

Script is written for each button to tell the
application program which routine to execute
when control is returned to the application
program. When the application program returns
to the window, the window program continues to
execute the script that is was on when it turned
control over to the application program. The
ADD push button script illustrates this with the
execution of the REFRESH-OBJECT $WINDOW
command after it returns from the calling
program. The application program sends
additional data back to the window, and the
window must be refreshed in order to display that
data. The window is displayed at the end of any
script that is executed after control has been
returned to the window program.

FIGURE 4
GLOBAL DIALOG:
ESC
MOVE "X" X300-ACTION
RETC
CLOSED-WINDOW
MOVE "X" X300-ACTION
RETC
LOCAL DIALOG:
@MNU-EXIT
MOVE "X" X300-ACTION
RETC
DIALOG FOR PUSH BUTTON : PB-ADD
BUTTON-SELECTED
MOVE "A" X300-ACTION
RETC
REFRESH-OBJECT $WINDOW

Two blocks of data (data block and control block)
pass between the application program and’ the
Dialog Systems Program (DSRUN) each time
control is passed from one to the other. The
application program calls the Dialog Systems
program with a subprogram Call Statement. The
code in the application program-that is used to
communicate with Dialog Systems is shown in
Figure 5. The program-initialize routine is
executed once at the beginning of the application
to set up some of the parameters in the control
block. The Call-Dialog routine is used each time
the application program returns control to the
window. Note that the Call statement calls
Dialog-System as a subprogram using the control
block and the data block.

Setting up windows like this allows faculty to
illustrate all of the components of client-server
programming using COBOL as the application
language. The client (window program) is
running various scripts that control operations at
the client. The application program could be
running on any platform such as an application
server. If the application program has embedded
SQL to an Oracle server, you are able to illustrate
full 3-tier architecture in a COBOL environment.
Dialog Systems supports a robust windows
environment including data validation, list boxes
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populated by repeating group fields (tables), and
multiple windows.

FIGURE 5

COBOL CODE TO SUPPORT DIALOG
SYSTEMS

u500-Program-Initialize.
Initialize DS-CONTROL-BLOCK, DATA-BLOCK
Move DS-NEW-SET to DS-CONTROL
Move VERSION-NO to DS-VERSION-NO
Move DATA-BLOCK-VERSION-NO to DS-DATA-
BLOCK-VERSION-NO
Move "awvsam1p” to DS-SET-NAME
Pertorm u510-Call-Dialog.

u510-Call-Dialog. _
Call Dialog-System using DS-CONTROL-BLOCK
DATA-BLOCK if DS-ERROR-CODE not =0
Display "Dialog Error"
Stop Run

else
move X300-action to 400-action
end-if.

APPLICATION PROGRAMMING
IN 00 COBOL

The application program used in this paper to
illustrate object oriented programming in COBOL
is based on a model developed by Will Price in his
text on Elements of Object-Oriented
Programming in COBOL [Price, 1997]. I used his
model to rebuild the VSAM update program that
uses the window described in the preceding
section. The model has a driver program, a
passenger class and a database interface (DBI)
class. Each class is a separate object program.
The driver is a procedural COBOL program and
not a object COBOL program. In this illustration,
the driver contains the user interface (interface to
Dialog Systems), and most of the application logic.
All of the I-O has been transferred from the driver
to the DBI. All of the interaction with passenger
data has been placed in the passenger class. Each
class is similar to a sub program in COBOL. A
class can have multiple methods (sub programs)
within the class. A method is called using an
INVOKE command.

In object programming there are various cycles to
the life of an object. The first cycle is to create the

110

object. This is done in COBOL with the following

command:

Invoke PassClass "New"
Returning thePassHandle

The variable 'thePassHandle' is a new COBOL
object reference variable that is used to maintain
a pointer to the object space that is created in
memory. Once the object has been created, the
object can be populated with data (second stage of
the life cycle) by referencing it using the handle.
The sub program (method) "populate-the-pass-
object" is executed using the data in 200-pass-
record of the program executing the invoke.

Invoke thePassHandle
"populate-the-pass-object”
using 200-pass-record

The next stage in the life of an object is to
manipulate or use the data. Object data can only
be accessed through the methods associated with
that object. The following statement would
return data currently held by this passenger
object to a program that wanted to pass the data
to a window for displaying it.

Invoke thePassHandle "return-pass-data"”
returning 200-pass-record

The entire class program for passenger is shown
in figure 6. The differences to note compared to a
procedural COBOL program are as follows: 1)
Class-id instead of Program-id, 2) Object Section,
3) Class control associates the class names
(logical names) with physical file names on the
disk, 4) OBJECT starts the definition of the
object, 5) the data definitions for the object data,
6) each method definition under the procedure
division is like a separate little sub program.
Note that each method can have its own linkage
section and local working storage section. The
object data is global to all methods within this
class.

A passenger object is created during the
application of this program each time passenger
data in read from the file, or each time a new
passenger is added to the file. In this example,
the same passenger handle is used for each
passenger object, so once a new passenger object
is created, there is no access to previous
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passenger objects. OO COBOL has its own
garbage collection management system so the
programmer does not have to mange it. More
than one object of the same class can be
maintained at the same time through the use of
multiple handles that would be managed as part
of a stack or table.

FIGURE 6

PASSENGER CLASS

$set ooctrl(+n)

$set sourceformat “free"
Q>ﬁﬂﬁﬂQQ'QQQQQﬁﬂﬂQQ'QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ'QQQQQQQQQQQQQQ
*> Airwest Reservation System

*> 1/8/97 AWPAO1CL.CBL

o

*> This is the basic passenger class

*> Object data is:

*> itinerary number

*> name

*> phone

*> date and flight number

*> fare

*> Methods are:

*> returm-pass-data

*> populate-the-pass-object (invoked by DBI)

i>""""'QQ".Q"Q""Q'QQ"'QQ"Q'QQQ"'Q'QQ'Q'QQ'Q

Identification Division.
Class-id. PassClass
inherits from Base.

Environment Division.
Object Section.
Class-Control.
PassClass is class "awpa0O1cl
Base s class "Base"

*,

OBJECT.
Data Division.

*> Object Methods <
'>___________<'

.

Method-id. "populate-the-pass-object”.

Data Division.
Linkage Section.
01 Is-pass-data.

03 Is-itinerary-no Pic 9(4) comp.

03 Is-name pic X(20).

03 Is-phone pic X(12).

03 Is-date pic 9(8) comp-3.

03 Is-flight-no pic 9(4) comp.

03 Is-fare pic 9(6)V9(2) comp-3.

Procedure Division Using Is-pass-data.
Move Is-pass-data to pass-data

End Method "populate-the-pass-object”.

ey

Method-id. "retum-pass-data”.
L
Data Division.
Linkage Section.
01 Is-pass-data.

Pic 9(4) comp.

03 Is-itinerary-no

03 Is-name pic X(20).

03 Is-phone pic X(12).

03 Is-date pic 9(8) comp-3.

03 Is-flight-no pic 9(4) comp.

03 Is-fare pic 9(6)V9(2) comp-3.

Procedure Division Returning Is-pass-data.
Move pass-data to Is-pass-data

End Method "retum-pass-data".

Object-Storage Section. *> OBJECT DATA END OBJECT.
01 Pass-data. END CLASS PassClass.
03 200-itinerary-no Pic 9(4) comp.
03 200-name pic X(20).
03 200-phone pic X(12). A partial listing of the database interface (DBI)
03 200-date pic 9(8) comp-3. class is shown in Figure 7. The database
03 200-flight-no pic 9(4) comp. interface object is created once for the duration of
03 200-fare pic 9(6)V9(2) comp-3. the application program. The database interface
has all of the file definitions and the methods to
‘Procedure Division. open, close, write, rewrite, read (using every
S e index) and start (using every index or staring
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parameter). If this application were switched to
a relational table, DBI would be changed to SQL
calls to an Oracle or DB2 database. In most
cases, if this change were made, the programs
using the DBI would not have to be modified.

The database interface class has not defined any
object data. This class defines methods only.
The driver program creates the database
interface object once and then invokes the object
method 'open-pass-file' to open the VSAM file.
From that point, the driver program can initiate
read, writes, and rewrites by using the methods
in this DBI.

The overall object structure of the DBI is the
same as the passenger class with the exception
that there is no object data. The partial listing
shows one read method. Most of the read
methods are all the same except that they use
different indexes or start statements. Note that
once the read is complete, a new passenger object
is created and a method is called to populate that
passenger object with the data that was just read.
If the read fails the handle is set to null. The
handle is used two ways. If the handle returns to
the program with data in it; then the read was
OK and the reference to the object is contained in
the handle. If the handle is returned as a null,
then the read was not OK, and the invoking
program can process the exception by notifying
the user.

FIGURE 7

DATABASE INTERFACE (DBI) CLASS

$set ooctrl(+n)

$set sourceformat “free”
t>ttttttttQttttttttttﬁﬁtttttttttttfﬁtttttttttttttttttttttttt
*> Airwest Reservation System

*> 1/08/97 AIRWO1DA.CBL

>

*> Airw01da maintains the VSAM file for the Airwest
*> reservation System.

Q>QQQQQQQ.QQQQQQQQQQQQQQ......QQQQQQQQQ.Q....QQ....Q.QQ.QQ..

Identification Division.
Class-id. AirwDatabaselnterface
inherits from Base.

Environment Division.

FILE-CONTROL.
SELECT 200-AwPass-file ASSIGN TO
"C:\pcobwin\airwest\airw.mst"

ORGANIZATION INDEXED
ACCESS DYNAMIC

RECORD KEY 200-itinerary-no
alternate record key is 200-name
with duplicates

alternate record key is 200-flight-no
WITH DUPLICATES.

Object Section.
Class-Control.

AirwDatabaselnterface is class "airw01da"

Passclass is class "awpa01cl"
Base is class "Base"
Data Division.
File Section.

FD 200-AwPass-file.
01 200-Pass-record.

03 200-itinerary-no Pic 9(4) comp.
03 200-name pic X(20).
03 200-phone pic X(12).
03 200-date pic 9(8) comp-3.
03 200-flight-no pic 9(4) comp.
03 200-fare pic 9(6)V9(2) comp-3.
OBJECT. -
Data Division.

Object-Storage Section. *> OBJECT DATA
01 thePassHandle object reference.

Procedure Division.
*> Object Methods <*

*> Method Open Passenger File <* -
Method-id. "open-pass-file”.
Procedure Division.

Open 1-0 200-AwPass-file

End Method "open-pass-file".

*> Method Read Passenger File <*
Method-id. "read-pass-file".

Data Division.
INPUT-OUTPUT SECTION. Linkage Section.
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01 ls-itinerary-no pic 9(04) comp.
01 Is-thePassHandle  object reference.

Procedure Division Using Is-itinerary-no
Returning Is-thePassHandle.

Move ls-itinerary-no to 200-itinerary-no

Read 200-AwPass-file
invalid key
Set Is-thePassHandle to null
Not invalid key
Invoke PassClass "New"
Retuming thePassHandle
Set Is-thePassHandle to thePassHandle
Invoke thePassHandle
"populate-the-pass-object”
using 200-pass-record
End-Read

End Method "read-pass-file".

*> Method New Passenger Record <*
Method-id. "new-pass-record”.

Data Division.

Linkage Section.

01 Is-Pass-record. '
03 Is-itinerary-no - Pic 9(4) comp.
03 Is-name pic X(20).
03 Is-phone pic X(12).
03 Is-date - pic 9(8) comp-3.
03 Is-flight-no pic 9(4) comp.
03 Is-fare pic 9(6)V9(2) comp-3.

01 Is-thePassHandle  object reference.

Procedure Division Using Is-pass-record
Returning Is-thePassHandle.

Move Is-pass-record to 200-pass-record
Invoke PassClass "New"
Returning thePassHandle
Set Is-thePassHandle to thePassHandie
Invoke thePassHandle
"populate-the-pass-object”
using 200-pass-record

End Method "new-pass-record".

Method-id. "write-pass-file".

Procedure Division.
fnvoke thePassHandle "return-pass-data”
Returning 200-pass-record
Write 200-pass-record

End Method "write-pass-file".
END OBJECT.
END CLASS AirWdatabaseinterface.

SUMMARY

COBOL 97 and other tools such as Dialog
Systems and Visual Age for COBOL are paving
the way to enhance the traditional COBOL
sequence in CIS curriculums into the new
technologies. Much of the large corporate
enterprise-wide systems world, with its 180
billion lines of COBOL code, is still looking for
direction as a way to migrate. Object oriented
development in COBOL may be part of the
answer to this migration dilemma. IBM, Micro

Focus and Hitachi have all invested large sumsin

the development of OO Cobol. Change in these
large legacy systems over the years has always
been slow. Most organizations today are too
bogged down with the year 2000 problem and
normal maintenance to do much experimental
work with object technologies today. However, as
we move past the year 2000, we will see a lot
more activity with object technologies. Exposing
our students to object oriented programming
applications using business system applications
will give them an introduction to the technologies
they will encounter in working on information
system development projects when they
graduate.
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KEY PROCEDURES IN USER INTERFACE DEVELOPMENT

E. Vance Wilson
University of Wisconsin-Eau Claire

James R. Connolly
California State University, Chico

Information systems (IS) professionals are called on to produce increasingly sophisticated user interfaces
as a part of software development. Although IS education includes coverage of user interface (UI)
development, classroom presentation of this topic frequently is cursory and does not provide any particular
methodology for the task. In this paper, we present a set of procedures for teaching UI development with a
"how to" approach, based on research and practice in the field of Human Computer Interaction (HCI).
Initial application in the classroom suggests this approach is useful for focusing students' conceptual
understanding of the topic without increasing required classroom time or resources when compared to

traditional methods.

INTRODUCTION

The onrush of new user interface technologies
and a lack of HCI specialists in the field of IS
have combined to make UI development a
common activity for mainstream IS professionals.
However, students in IS academic programs are
not well prepared for this responsibility as they
frequently receive only a cursory introduction to
the topic. This is due primarily to two factors.
First, the treatment of UI development and other
aspects of HCI is spread thinly across the
curriculum. The IS 95 curriculum proposal [7]
suggests that in-depth study of the topic should
be presented in both the programming language
and the physical design curricula. However, Ul
development is not the central focus in either of
these courses, and the small amount of classroom
time that can be devoted to the topic in either
course implicitly limits the depth of student
learning.

Second, course textbooks avoid the issue of how to
develop a UI. Instead, texts tend to broadly
survey Ul categories and their characteristics,
‘touching on such diverse topics as command line
instructions for mainframe computers, graphical

user interfaces (GUIs), multimedia computing,
and even virtual reality. From their texts, IS
students may learn what a dialog box is and
receive isolated tips such as "use command verbs
clearly" and "don't display blue text on a red
background." What students do not learn is a
specific method for Ul development that they can
use in their subsequent careers in the manner
that they are able to apply, for example, data flow
diagramming or flowcharting techniques.

Skills in UI development will continue to be
important for mainstream IS students. Since HCI
specialists are relatively rare in the IS profession
and Uls are a major part of current practice in
event-driven programming, it is foreseeable that
today's IS students will be responsible for
developing Uls during their careers. Thus, there
is a compelling need to overcome the limitations
of course time constraints and shallow texts in
teaching this topic.

This paper presents a set of procedures for Ul
development that we have found to be useful both
in stand-alone training and as augmentation for
textbook treatments of the topic. In the following
sections, we discuss the background leading to
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the research, describe the procedures, and
highlight ways they can be applied in practice.

BACKGROUND

IS programs that offer specialization in HCI
require one or more courses in User Interface
Design, supported by study in Cognitive Science,
Human Factors of Information Systems, and
additional electives in HCI [1]. We do not propose
that it is desirable, or even possible, to add this
volume of coursework to the mainstream IS
curriculum. Instead, our approach focuses on
isolating and presenting the procedures that HCI
user-.and task-centered research has found to be
key to pedagogy and practice. Our objective is to
enhance the instruction of UI development within
systems analysis and design or advanced
programming courses without the need to alter
existing course schedules.

Our criteria are, first, that the procedures must
be sufficiently basic that students can quickly
grasp the major concepts. Although basic
instruction inherently lacks depth, our intention
is to provide a framework to which students can
add the experiential learning they presumably
will gain during their careers. Second, the
procedures must prescribe specific activities or
ranges of activities to be performed in a
systematic fashion. Third, the procedures should
avoid assumption of particular technologies or
other contingencies. Finally, it must be possible
to present the material effectively during a single
class period of 50 to 80 minutes length.

The result of our research is the list of six
procedures profiled in Table 1. The procedures
may be combined to portray a skeletal method of
Ul development that is adaptable to a wide range
of programming environments and Ul formats. In
the following sections we describe the individual
procedures and suggest ways of integrating them
into standard systems analysis and design
procedures.

Determine Factors That Constrain the Ul

Determine the factors that are most
important in constraining the form and
function of the Ul; these are the UI
constraints. We propose three categories of
factors to be central to the success of UI
development within the organizational contexts

that are typical of IS practice. These relate to:

¢ the users of the UI-who will use it?

¢ the tasks that will be performed with the
Ul-what will it be used for?

¢ the environments in which the UI will
operate~where and how will it be used?

The determination must be sufficiently detailed
to avoid abstractions that may otherwise mask
Ul problems. For example, focusing on the
average age in a department of data entry
workers would likely mask the fact that a sizable
portion of the workers are over 45 years old, and
that these specific workers have great difficulty
reading small font sizes on a computer monitor.
The determination must be adequately
documented so that standards to which the Ul is
designed and tested are unambiguous. At the
same time, the documentation process should be
streamlined so that UI developers can use it as an
interesting and helpful means to understand
system constraints and focus their subsequent
development efforts, rather than just another
form of tedious paperwork.

Determine Users. Early computer interfaces
were difficult for most people to use, limiting the
situations where the systems could be deployed.
Researchers in HCI developed user-centered
design as a way to improve system performance
through  understanding the important
characteristics of system users. Norman writes,
"As we expand the base of the [computer] user
population, we must attend more and more to the
needs and abilities of a variety of users" [11 p.
11]. Initially, user characteristics were studied
with the idea of configuring system features for
each particular user need or style. However,
research indicates that it is more practical to
build systems that are sufficiently flexible to
accommodate the anticipated range of use than to
try to match the system to each individual special
characteristics (for discussion of this issue, see
Huber, 1983). ‘

Users should be specified by name and job
description, and a set of pertinent user
characteristics should be developed from these
specifications (see Table 2). Knowing who will use
the system and what they do is helpful in
deciding which characteristics are pertinent to
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TABLE 1

KEY PROCEDURES IN USER INTERFACE DEVELOPMENT

Procedure Stage in Process Description
" Determine factors that Early Determine and list the most important factors relating to the users
constrain the Ul of the UL, the tasks that will be performed with it, and the environments
where it will operate
Leverage users' skills Early Review listing of users' skills to identify those that will be most important
to leveraging the usability of the Ul
Adopt operating system Early Use the OS manufacturer's guidelines as the primary standard for
standards Ul development
Visualize prior to Middle Visualize the finished design in two separate stages using cocktail napkin
coding the product and mock-up techniques
Observe prior to Middle to late Perform user testing of mock-ups and working project components using
releasing the product a simple think-aloud technique '
Conduct planned iteration ~ Throughout Plan ahead and budget for iterative development, especially for cycling
among the procedures between the visualize and observe procedures
TABLE 2
EXAMPLE LISTING OF UI CONSTRAINTS
User Task Environment
Demographic factors Simple task (in spreadsheet) Technology
Age Enter formula to sum range A4:B7 - Computers: Mix of Inte! 386, 486,
Gender Copy cell A5 to cell D8 and Pentium PCs
Height Complex task 0/S: MSDOS ver. 5.0
Able to telecommute? Create histogram bar chart of range A1:A28 Other environments
Salaried or hourly? Make formuia and cell Management structure
entries to calculate varying rates, periods, Physical facilities
and loan amounts Market competition
industry practices
Skills Legal and regulatory”
Computer spreadsheet Socio-cuttural
programming skill
English language
fluency
Data entry speed
Personal Scenario
Learning style John is creating a check register in Excel.
Cognitive complexity He is a proficient Lotus 1-2-3 user but has
Visual acquity never used Excel. He can create the register
Color vision by performing tasks A, B, and C.
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the Ul and is key to understanding the range that
can be expected for each characteristic. Once the
user-related UT constraints are decided upon and
documented in a simple listing, information
about them can be collected as a part of user
requirements elicitation accompanying systems
analysis. However, if it is not possible to contact
all system users, it is important to find users who
are representative of the identified target group,
especially in their technology skills and interests.

Determine Tasks. HCI research also suggests
that task has important consequences for Ul
development. Lewis and Rieman present a task-
centered design method that "focuses on real,
complete, representative tasks ... [vs.] abstract,
partial task elements" [6, chap. 2]. In task-
centered design, Ul developers interview
representative users to develop task
specifications in the following steps:

1. collect actual tasks that the UI will be used to
accomplish, ranging from simple to complex
in action;

2. ask what the user wants to do, not how to do
it, thus avoiding the tendency to define the
task too narrowly within preconceived
technical constraints;

3. develop scenarios that encompass individual
tasks as well as interactions among tasks;
and

4. use task scenarios to highlight what UI
features will be necessary to accomplish the
tasks and to infer how these features will be
applied in practice.

The described task-centered approach should be
used for UI constraint determination as far as is
practical. However, there rarely will be time in
practice to both develop and fully document large
numbers of sample tasks and scenarios. Thus, we
suggest that developers focus their efforts on
collecting a representative variety of tasks and
scenarios and limit the documentation of these to
simple descriptions of the type shown in Table 2.
Task-related Ul constraints should be collected
during user requirements elicitation.

Determine Environments. User- and task-
centered design are valuable aids to UI
development in IS projects, but additional factors
are important for systems that are to be used in

organizational contexts, as is typical in IS. We
call these general factors environments in
recognition that they surround the user and task.
Some environments that are potential Ul
constraints are management structure,
technology, and industry practices (see Table 2).
Although a given project is likely to have many
related environmental factors, it is incumbent on
the developer during the determination process to
focus on only those that place important
constraints on the Ul In many cases these
environments will become evident during
requirements analysis. However, important
factors frequently surface as additional users,
managers, and other stakeholders become
acquainted with the system. Thus, UI developers
should be open to the possibility of emergent
environmental determinants and be prepared to
evaluate and document these as they arise.

Leverage Users' Skills

Apply users' existing skills to leverage the
usability of the UI. Regardless of background,
users bring. a great number of skills to their
interaction with a system. Leveraging applies
users' existing skills to minimize difficulties in
dealing with the new situation. For example, it
will be easier initially for users to fill out an on-
line replacement for a paper form if it has the
same layout and requires the same entries as the
form they have been using. Baecker and Buxton
[2, p. 212] recommend four procedures to aid

leveraging:

¢ build upon the users' existing set of skills;

¢ keep the set of skills required by the system to
a minimum;

¢ use the same skill wherever possible in similar
circumstances; and

* use feedback to effectively reinforce similar
contexts and distinguish ones that are
dissimilar.

In leveraging, it is useful to consider user skills
from two distinct viewpoints. First, group norms
are important for directing the baseline UI
features; these can be thought of as the central
target of the system's flexibility to accommodate
users' needs and special skills. Second,
consideration of individual users or subgroups
who vary from the norm in one way or another
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(e.g., novices or "power users") will provide a
gauge to the amount and type of flexibility that
should be incorporated into the UI (e.g., whether
to incorporate "balloon help"). The list of user-
related constraints that is developed during
specification should inform the leveraging
process. The skills in this list that are most
important to leveraging should be identified, and
the constraints list should be updated to include
any additional user skills that emerge during this
review.

Adopt Operating System Standards

Adopt operating system standards for Ul
design. In UI development, it is imperative that
developers make a concerted effort to fail to
invent new Ul designs and interaction methods.
This is important to productivity both for
developers, who must take time away from other
activities to invent and implement the new
feature, and for users, who must learn how to use
the feature. Brown states, "Consistency is one of
the most obvious human-computer interface
design goals, but one that requires perhaps the
most discipline in the design process" [4, p. 9].
There is always some tendency for UI developers
to experiment unproductively unless their
designs are anchored in documented standards.
We propose that system-level Ul guides, e.g., [8],
provide the best standards for programmers who
.are not HCI specialists, and we recommend that
UI developers obtain and review the appropriate
guide prior to beginning design work. System-
level UI guides enhance programming
productivity by presenting current standards,
being specific to the intended computing
environment, and providing relevant coding
examples and guidelines. Our advice is not
intended to discourage interest in general books
on UI design (e.g., [4, 13, 14]), however,
generalized information is not an adequate
substitute for system-level documentation.

Visualize Prior to Coding the Product

Use two types of visualization techniques to
explore Ul designs. We recommend using two
distinct visualization techniques to quickly create
and refine UI designs. Cocktail napkin
visualization is performed early in the design
stage, with the developer producing small, rough
drawings with little attention paid to clarity or
‘detail. These are drawn rapidly one after the

other, typically in a private setting, until the
developer is satisfied with the emergent design.
Cocktail napkin visualization has several
important characteristics:

¢ Drawing overcomes a natural tendency to
overrely on mental models by moving the
design into a visible medium. Norman [10]
points out that mental models are frequently
incomplete, they are unstable, and it is hard
for people to visualize dynamic actions in
their mental models. Drawing exposes
problems to view.

¢ Fast production of the drawing on a small
scale serves to minimize the developer's
investment in the particular version and the
tendency to commit to it. Thus, fast
production avoids freezing the design
prematurely.

¢ The act of producing designs in private
promotes creativity by relieving the developer
of concerns about external review or
criticism.  Although cocktail napkin
visualization can be conducted in groups,
many people are embarrassed about their
drawing skills and will spend excessive
amounts of time trying to complete a single
design as perfectly as possible.

When the developer is satisfied with the cocktail
napkin design, the final version should be
carefully annotated with any supporting
information that might be forgotten with the
passage of time, e.g., titles of command buttons,
dynamic actions on screen, and description of
graphics. The annotated designs may then be
shared with, and reviewed by, other members of
the development team.

Mock-up visualization is the detailed portrayal of
the actual system or parts of the system.
Depending on the tools at the developer's
disposal, this may be created either off-line or on-
line. Off-line mock-ups typically are created
entirely on paper, with commands, buttons,
graphics, etc. shown in position. Each UI screen
is represented by one sheet of paper for a static
display, or more sheets if the screen displays
dynamic information or animation. On-line mock-
ups are created wusing a development
environment suitable for rapid application
development (RAD), e.g., Visual Basic, Delphi,
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HyperCard, or a prototyping tool. In either case,
development of the mock-ups should be
completed quickly, since it is quite likely that
subsequent observation will suggest important
changes to the design.

Where it is difficult to provide built-in
functionality in mock-ups, e.g., ability to print the
document shown on the screen, this can be
supported by Wizard of Oz techniques [14, p.
101]. These techniques, based on the faux wizard
in the story of the same name, are used to
augment mock-ups with a human intermediary
who acts out a part of the system by describing
what actions the system performs when the user
interacts with the interface.

In large systems, it may be impractical to
simultaneously mock-up the UI for the entire
system. For these cases, Nielsen [9] recommends
developing horizontal and vertical mock-ups
based on task-scenarios such as those specified in
the UI constraints. Horizontal mock-ups show the
broad appearance of the application, e.g., menus,
dialogs, and windows. Vertical mock-ups are
designed to provide sufficient depth and detail of
a particular part of the system to show how it will
react in specific scenarios.

Observe Prior to Releasing the Product

Observe users of the Ul with the mock-ups
you have created. Observation should be
planned with the goal of decreasing the overall
expense of the project. For user observation, we
recommend Ul developers employ a think-aloud
technique that is simple to apply and analyze. In
this technique, the UI developer finds
representative users to "try out" the system
under development. Ideally, these would be
individuals who represent the intended user
group and whose actions are not biased by
experiences with a previous mock-up. The
following procedures for the think-aloud
technique are summarized from Lewis and
. Rieman [6]:

1. Place the user in position to access the system
and describe the task scenario he or she is to
work through. Description of task scenarios
should focus on what the user is expected to
accomplish, rather than how it should be
done.

2. Explain how to think aloud: "You should say
aloud what you are thinking about, concerning
the system, as you work. If you quit talking Il
remind you to speak up. Go ahead and begin."
Make it clear that if users have trouble it'is
the system's fault and not theirs.

3. As the user works, avoid volunteering
information to explain the system's operation,
as your purpose is to see how the user will
progress without a human guide. Either
explain in advance that help cannot be given
during testing or plan ways to avoid leading
the user when giving help. If the user quits
talking, give a prompt to "Tell me what you're
thinking."

4. Pay special attention to any areas where the
user is blocked (can't progress without help),
backtracks (retraces steps due to uncertainty
of how to proceed), misappropriates
(incorrectly uses commands or tools), or
accesses on-line help functions. Keep notes
primarily in writing, but also consider making
unobtrusive audio or video recordings with the
user's permission.

Observation sessions should not be lengthy, as
both users and developers tire quickly when
concentrating on their roles. After each
observation session is completed, notes from the
session should be reviewed and summarized,
paying special attention to unexpected user
actions. The designer must bear in mind that the
intention is to test the interface, not to validate it.
Avoid the temptation during review to "gloss over"
or rationalize user problems. Incorporating early
cycles of observation can highlight unexpected
problems while it is still inexpensive to fix them.
In fact, the relative cost to fix errors discovered in
the early design phases has been reported to be
less than one-hundredth the cost of fixing the
same problems after the system is implemented
[3]. Plan to correct observed problems, where
possible, through redesigning the UI rather than
alternatives, such as changing the training
methods or simply expecting users to work around
problems on their own.

Conduct Planned Iteration Among Procedures
Plan ahead to iterate and work through Ul

development in a cyclical fashion. The idea of
purely sequential, or waterfall, development is not
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TABLE 3

USER TESTING IN AN APPLE II ON-LINE TUTORIAL (TOGNAZZINI, 1992)

User Test Screen Display Failure Rate Explanation for Failures

1 Color graphic is displayed Overall: 25% Users didn't know whether monitor was
Prompt: "Is the picture above black and white or the color was
in color?" turned off.

2 Color graphic of words GREEN, Color monitor 0% Users of green-screen monitors
BLUE, ORANGE, MAGENTA is B/W monitor: 0% saw a green colored graphic.
displayed with each word in the Green monitor: 100%
named color
Prompt: "Are the words above
in color?"

3 Same graphic as User Test 2 Color monitor: 0% Users of non-color monitors interpreted
Prompt: "Are the words above B/W monitor: 20% the graphic as two colors (black
in more than one color?" Green monitor: 100% and white or black and green)

4 Same graphic as User Test 2 Color monitor: 0% Users misread question as
Prompt: "Are the words above in B/W monitor: 20% "Are the words above ...
several different colors?" Green monitor: 25% several different colors?"

5 Same graphic as User Test 2 Overall: 0% No failures.
Prompt: "Do the words above
appear in several different colors?”

appropriate for Uls [6]. Regardless of the amount Iteration should be anticipated in Ul

of planning that may go into requirements
specification, unexpected problems are typical in
Ul development. This is illustrated by the case of
Apple Ul developers who, in testing an on-line
tutorial, found that their anticipated trouble
spots were easily remedied, but a different,
unforeseen problem in configuring the software to
run with the users' monitors required a
surprising number of observation cycles to
remedy (see Table 3). The importance of planned
iteration to their project is apparent in this quote:

No matter how many engineers we had
crowded into a room to discuss what
areas users were or were not going to
have trouble, we would never have hit
upon this as the major problem in the
application. Had we not tested, we would
have had a disaster on our hands...My
experience with this and other
applications and systems have proven to
me beyond a shadow of a doubt that
testing can save time, rather than cost
time because I don't have to work on
things that aren't broken. [15, p. 89]

development, especially between the observation
and visualization stages where iterative cycles
can refine the system prior to complete
construction. Coupling a streamlined
documentation process, fast visualization, and
inexpensive observation with modern RAD
programming environments can take much of the
onus out of iteration and can significantly
improve final products.

Moving from a sequential to an iterative process
design can make it difficult to know when pre-
release development is completed. We suggest the
following guidelines to assess completion. First,
review documentation of Ul constraints and
ensure that each has been addressed
satisfactorily. Second, review the UI design to
ensure that it conforms to the operating system
standards for UI. Finally, address problems
observed in testing a representative sample of
users. The number of users that are observed
should be weighed against the cost and difficulty
of correcting problems that are discovered after
the project is released.
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DISCUSSION

Our presentation in the present paper has several
limitations. First, the procedures have been tested
in the classroom in only a limited number of
occasions to date. Potentially, they will be refined
and improved through future testing. Second, the
presentation is informal and lacks statistical
rigor, particularly in the observe procedure, where
a substantial literature exists. However, the time
constraints under which Ul development must be
covered in IS classes limits instructors to
discussing only a small subset of the tools and
techniques that are used regularly by HCI
specialists. Thus, our presentation is not intended
as a substitute for specialized training or to
replace sophisticated HCI practices in situations
where the highest level of Ul development is a
critical success factor, e.g., commercial software
development. Finally, the importance of the
procedures we have described must be weighed
against external factors. For example, advice to
leverage users' skills may be subordinated by the
organizational goal of reengineering business
processes to improve efficiency.

We propose that these limitations are offset by
practical value provided to IS students who must
draw initially upon their classroom training
when called upon to develop Uls later in their
careers. Our presentation describes a well-
grounded set of procedures that can be applied to
Ul development in a systematic process. As
students gain experience, it should not be
necessary for them to replace these procedures
with completely different methods. Since the
procedures implement key aspects of HCI
research and pedagogy, students with an interest
can build upon them with knowledge that they
gain through experience and further study.
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PEER LEARNING IN AN
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The role of Information Systems within organizations is constantly changing. Undergraduates concentrating in
Information Systems need to acquire the knowledge and skills to compete in this dynamic arena. The undergraduate
curriculum must not only address technical knowledge but also communications and collaborative skills necessary for
participation in the work environment. In order to provide an opportunity for students to combine these competencies,

peer learning exercises were incorporated into an introductory programming course.

Peer learning techniques were combined with the standard methods of teaching computer programming skills. These
techniques allow students, as peers, to learn from and with each other. Student learning is promoted through
peer/ dassmate interaction within a formal team setting. Learning occurs, not only from the instructor, but from and
with other students. Most peer learning exercises challenge the student to assume more of the learning responsibility.

This paper describes the use of peer learning exercises in a required undergraduate programming course. Peer learning
technigues were implemented throughout the semester through small in-class group exercises and a larger final group
programming project. This sharing of knowledge and group interaction created a better environment for learning subject
matter that is often considered very difficult. Students enjoyed working with each other and their level of anxiety
decreased. Although the focus of this paper is on a specific course, many of the activities can be implemented in other
technical or non-technical courses.

INTRODUCTION

The role of Information Systems within
organizations is constantly  changing.
Undergraduates concentrating in Information
Systems need to acquire the knowledge and skills
to compete in this dynamic arena. The
undergraduate curriculum must not only address
technical knowledge but also communications
and collaborative skills necessary for
participation in the work environment. In order
to provide students the opportunity to combine
these skills, peer learning exercises were
incorporated into an introductory programming
course.

Two different student populations enroll in this
semester-long course. First, all undergraduate
students in the Information Systems field within
the School of Business and Public Management at
The George Washington University are required
to take this as the first course in their field of
concentration. Second, all graduate students
admitted to the Masters of Science in Information
Systems program who do not have programming
knowledge background for more advanced
Information Systems material are also required
to take this course. Therefore, this course is a
prerequisite to all other Information Systems
courses at the undergraduate level and almost all
those at the graduate level. As such, it provides
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a foundation for future Information Systems
courses. However, it is felt that the course can

also increase communication and collaborative
skills as well.

Peer learning techniques were combined with the
standard methods of teaching computer
programming skills. These techniques advocate
students, as peers, to learn from and with each
other. Student learning is promoted through
peer/classmate interaction within a formal team
setting. Learning occurs, not only from the
instructor, but from and with other students.
Most peer learning exercises challenge the
student to assume more of the learning
responsibility. Additionally, as students work
with their peers in the problem-solving exercises,
they improve their communication and
collaborative skills.

Since the course’s student population is a hybrid
of undergraduates and graduates, participants
have an opportunity to work with individuals
from different age groups and varied work
experiences. In addition, due to the ethnically
diverse student population, students have a
multi-cultural experience. Peer learning
techniques were implemented through semester
long small in-class group exercises and a larger
final group programming project. All phases of
programming were addressed - from the initial
design to debugging written code.

Students in programming classes are usually
required to work independently on their projects
with stiff penalties for collaboration. However,
software development teams within
organizations work collaboratively in the design
and coding of the programming project.
Additionally, since there is often more than one
way to problem-solve, it is beneficial for students
to share their initial ideas and incorporate
alternative solutions into their system design.
Similarly, students are encouraged to help each
other debug code. This sharing of knowledge
creates a better environment for learning a
subject that is often considered very difficult.
Students enjoy working with one another and
their level of anxiety decreases. Although the
focus of this paper is on this specific course, many
of the peer learning activities are appropriate for
other technical or non-technical courses.

WHY PEER LEARNING?

A 1996 Worcester Polytechnic Institute (WPI)
workshop sponsored by the NSF brought together
computer science and information systems
(CS/1IS) educators for a two year project. The
purpose was the exploration of and adoption of
peer learning into the introductory CS/IS
curriculum. Within a peer learning setting, and
implementing peer learning exercises, workshop
participants developed cooperative activities
suitable for inclusion in their own classes.
Participants were randomly assigned different
teams for each in-class task. After each project
was completed, outcomes were shared. Pros and
cons of the development process were discussed.
The process was more important than the
outcome: participants wanted to understand and
experience the dynamics of peer learning.
Because peer learning techniques were
implemented during the workshop, not just
discussed, participants acquired peer learning
skills through peer learning activities - a practice
what you preach approach. The WPI workshop
goals were to:

* “develop cooperative activities,

e disseminate the use of peer learning techniques
to other faculty and schools who are currently
using more traditional classroom approaches,
and

¢ build on the experience of faculty who are using
peer'learning, and evaluate the effectiveness of
using peer learning techniques across different
educational environments.” (Wills 1996)

Peer (or cooperative) learning fosters students
working together as part of their own learning
experience (Wills 1996). The traditional role of
the instructor is expanded to include facilitation
and coordination of the student groups. Students
are responsible for working together toward the
task completion and therefore assume greater
responsibility for their own learning.

According to Rau and Heyl (1990), students who
are involved with information social relations
learn more than those not engaged in similar
activities. Bok (1986), in his report on higher
education, suggests that active discussion in the
classroom provides students diversified
opportunities to reason through challenging
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problems. Recent AACSB guidelines (1993)
emphasize team building and collaboration as a
powerful learning experience. Dutt (1994)
suggests that short term self-directed projects
place the responsibility for learning on the
students. Lippert and Granger (1996) provide
examples of peer learning exercises introduced
into the undergraduate curriculum.

Groccia and Miller (1996) use of Peer Learning
Assistants (PLA) to facilitate the peer learning
process in large class settings included a
cooperative learning format. Their course design
emphasized small group problem solving
exercises replacing lectures and tests. Hart and
Groccia (1994) suggest in-class student teams,
informal gatherings of three to four students, or
formal gatherings to create a collaborative
environment for problem solving. Hunter (1994)
indicates that cooperative learning activities
show slight benefits including increased student
problem-solving skills and an ability to work in

groups.

Due to the perception that the introductory
programming course encompasses a difficult
subject to master and there is a great deal of
required work, the course was selected for
revision with the peer learning model. It was felt
that since this course is the prerequisite for the
rest of the undergraduate and graduate
Information Systems curriculum, if students
could improve their problem-solving,
communication and collaborative skills, they
would perform at a higher level in subsequent
courses. Additionally, it was an attempt to make
the course more interactive, less threatening, and
more enjoyable.

COURSE BACKGROUND

The course selected to implement peer learning is
a 14 week introductory computer programming
and data structures course offered every
semester. Class size is generally between 20-28
students, however in-class peer learning
exercises are appropriate for almost any size
class. The course consists of two components: a
two hour lecture and a two hour laboratory. The
lecture focuses on standard introductory
programming material found in many of the
typical textbooks. Students receive weekly
homework assignments designed to reinforce
‘their theoretical understanding. Students also

work on weekly hands-on programming projects
in the laboratory under the guidance of a
graduate teaching fellow. A midterm and final
examination test for understanding of theoretical
concepts.

Peer learning techniques are introduced the first
day of class. As an ice-breaker, students provide
information about their major, year in school,
computer background, and one interesting fact
that others might not know. This is just one
example of an ice-breaker that might be used.
Each week, the majority of the class period
consists of the traditional lecture method using
presentation overheads. Peer learning exercises
are implemented at the end of each class and in a
larger project during the last 4 weeks of the
semester.

WEEKLY PEER LEARNING EXERCISES

Before the peer learning model is utilized in the
classroom, the instructor describes the guidelines
by which the peer learning techniques are
utilized. Student teams of three members are
used each week for the peer learning exercise.
Peer learning techniques advocate the use of
student roles within small group exercises. In
teams of three, students rotate into different
team roles of moderator, scribe, and presenter.
The role of the moderator is to facilitate the
process. If the group becomes stuck on a
particular aspect of the exercise, the moderator
suggests alternative approaches to answer the
problem. The role of the scribe is to record the
results or output of the exercise so that the
presenter may use the results in presenting the
group’s work to the class.

Students are encouraged to actively listen to one
another and show respect for each other’s
opinions. Each week, students are randomly
assigned to three-member teams, thereby
enabling them to work with different class
members. Students work with people of different
technical backgrounds, work experience, and
interpersonal capabilities and the weekly peer
learning exercises require them to respond to new
group members, new group dynamics, and new
learning possibilities. Student roles are changed
each week. Students are encouraged to assume a
new role, moderator, scribe, or presenter, each
week. Varying team composition forces
interaction with many of the students in the
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class, not just their friends or those with whom
they feel comfortable. In order to endure this
diversity in the teams and that each student has
the opportunity to work with all other students,
the instructor may predetermine and assign the
team composition at the beginning of the
semester.

Students, in their randomly assigned teams-of-
the-day, have 10-20 minutes to complete the
week’s exercise. Some weekly exercises include
program traces showing the flow of data through
program segments or individual modules, while
others include establishing a variable declaration
section for the program. In another week’s
exercise, students may write a small 20 line
program. Others address debugging issues. As
more complex course material is introduced,
students receive program segments with one of
the following errors: syntax errors, run-time
errors, or logic errors.

To ensure inclusive student participation, the
instructor walks around the room and reviews
work in progress while offering encouragement
and suggestions. This enables the instructor to
assist groups experiencing difficulties and, in
addition, observe the contribution level of the
students. A more formal way of evaluating
participation involves feedback, often written
from each team. This strategy was not
implemented in this instance: the informal

evaluation is a low-key approach and less .

threatening to the students who concentrate on
the task and not the grade. The instructor
reviews each completed exercise and, if errors
exist, informs the team how many errors are
present and encourages the members to try to
resolve the issues.

The first group correctly completing the in-class
exercise places the results of their collaboration
on the blackboard. The presenter within that
group explains the logic, the process by which the
results were determined, and areas where
difficulties were experienced. Discussion is
opened to the class. The instructor offers
additional guidelines for the presentation aspect
of the peer learning exercise. Constructive
criticism of the solution, beneficial to both the
group and the class is acceptable. Comments
such as ‘that is no good’ are unacceptable, as are
any comments attacking the ‘authors’ of the
solution. Only the work product can be evaluated

and suggestions for improvement are encouraged.
Depending upon the task, the question answered
may be:

e Is the output right?
e Was the correct error located?

e Is the code generated feasible? Can it be

improved? How?

o Is the code efficient? Can the quality of the
code be improved? How?

Although either the type of task or the instructor
dictates the relevant question, at this point, the
instructor attempts to remain out of the
discussion. The instructor is not viewed as a
‘peer’ and any input is usually construed as ‘the
right’ answer. Some students are intimidated by
the instructor’s comments, even perceiving them
as threatening. The role of the instructor is one
of facilitator and recorder of the comments. At
the end of the class discussion, the instructor may
offer overall observations or suggestions.
Observations may include areas where several
groups experienced difficulty in completing the
exercise. Suggestions for alternative logical
approaches might be offered. Observations might
include suggestions for improved group
participation and interaction.

These peer learning exercises enable students to
acquire problem solving abilities and knowledge
while developing skills in group dynamics. The
changing of team roles enables students to
approach  problems through  different
participatory functions. Effective communication
skills and collaboration are also nurtured
through the peer learning exercises. Students
must communicate their ideas and strategies for
problem solving with others from diverse cultural
backgrounds and different programming or work
experience. In this class, the age difference and
the graduate-undergraduate melange should not
overwhelm the undergraduate student or create a
superiority complex in the graduate student -
they are peers and need to work together with
that understanding. @ The diverse mix of
individuals represents the dynamics students
might face in typical programming work group
within industry-based organizations. These
exercises facilitate teamwork and the weekly
repetition strengthens problem-solving
competencies. These are necessary skills for
success in an Information Systems career.
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During the last 4 weeks of the semester, a longer
term collaborative work is assigned. This
programming project is produced independent of
the class lecture and laboratory time. It is an
opportunity for the students to further hone
those skills learned during the in-class peer
learning exercises.

THE PROGRAMMING PROJECT

Students selected teams of three. The weekly in-
class peer learning exercises enabled students to
become familiar with their classmates’ problem-
solving capabilities, communication skills, and
collaboration techniques. Using this knowledge,
the programming project teams are able to make
more informed decisions regarding the
distribution of responsibilities. A goal for
students is to recognize the strengths of their
fellow team members and to not only utilize these
strengths in the completion of the project but to
learn from them as well. Although studies have
shown the outcomes from self-selected teams are
less creative and of lower quality than those
determined by the instructor, students still
prefer selecting the teams themselves. In this
instance, the outcome of the ‘more informed team
selection’ resulted in slightly higher quality of
projects. However, the instructor would
randomly assign students to teams in the future
or select members based on previous
programming experience.

The programming project consists of two phases:
pseudocode develépment and system design
implementation. During the first two week
phase, students develop pseudocode for the
system. Each team’s pseudocode is critiqued by
the professor. Logic weaknesses are identified
and alternatives are suggested. In order to
facilitate student thinking about particular
sections of their pseudocode, detailed comments
are provided. Students are encouraged to begin
coding less complex sections of code-those
concentrating on output formats and headings.

During the system design implementation phase,
students code their design. Although this phase
lasts two weeks, is it expected that students
began coding during the initial phase. Another
peer learning strategy involves the exchange of
designs. Teams then code another team design.
However, given this course’s time structuring,
there is not enough time to thoroughly analyze

and comprehend a second design. This strategy
introduces another aspect of peer learning-
collaboration between teams, not just individuals.

During the last class, teams present their project
output. Students discuss their system
development methodology, their coding
methodologies, and why they chose a particular
design for the system. This forces the students to
think through the process and organize their
understanding into a cohesive presentation. It
also allows students to learn from each other and
to view other methods for solving the problem,
using innovative code and presentation
techniques. This part of the project reinforces
their communication and collaborative skills
learned in earlier exercises.

EVALUATIONS

Students evaluate each member’s performance
during the project. Not only do they evaluate
their team member's performance, they also
evaluate their own effectiveness. Groups are
allocated one hundred points per group member.
With three people per team and three hundred
points, students allocate the points to each group
member for several different evaluation
categories. Categories of evaluation include
contribution to the pseudocode development,
problem-solving strategies, design methodologies,
code generation, final product assimilation, and
proper presentation of output. The quality of the
evaluations themselves becomes part of the
student’s grade and has some effect on team
members’ participation grade.

Students also discuss the influence of the peer
learning experience on the development of the
project. Guidelines for discussing the peer
learning experiences are provided. Students are
instructed to observe team dynamics and attempt
to understand what worked well within the
groups and what did not work well. Groups are
encouraged to discuss the process openly.
Anecdotes relating to team interactions are
shared as learning opportunities for everyone in
the class. The students know this feedback will
be used in future classes to improve the peer
learning experience. Teams are required to share
one personal narrative - a team misjudgment -
and explain how to handle the situation
differently. Students need to understand that
this is a learning experience and they should
neither be embarrassed nor make fun of others.
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The project serves three purposes:

e it enables students to integrate theoretical
knowledge and hands-on programming skills in
a larger project.

e it enables students to use peer learning
techniques in the development of a project.

e it enables students to integrate team-working
skills, problem solving knowledge, systems
development methodology, and communication
skills.

LESSONS LEARNED

Integrating peer learning exercises requires
additional instructor time. The instructor must
not only restructure lecture time, but also
develop peer learning exercises that can be
utilized during each class. The exercises should
be challenging enough but are time-restricted for
administration during a 10-20 minute time
period. However, feedback from students
regarding the project and the peer learning
experience is positive. On a recent evaluation
form a student wrote, “I enjoyed the weekly in-
class exercises. I learned more working with my
group members. It was fun.”

The instructor observed that toward the end of
the semester, students appeared more willing to
ask questions during the peer learning exercises.
Students who were experiencing difficulty
indicated a lack of understanding by directly
asking for clarification from their group
members. Group members provided explanation
to one another. Groups also ask questions that
the individuals themselves do not ask.

There are several recommendations for others
attempting to use weekly peer learning exercises
in the classroom. First, require students to
physically move to another location in the
classroom. Students tend to stay in their current
location and work with their friends. The
physical act of moving students from one side of
the room to another appears to rejuvenate their
attention and interest in the exercise. It may
simply be that the act of walking restores
circulation, but there is an observable difference
in the attention level when students are required
to change locations and teammates.

Second, ensure gender mixing of your groups.
The first several weeks students tended to remain
in gender similar groups. The instructor noticed
the all male groups spoke louder while the all
female groups appeared less vocal and less
connected to the exercise. When the all female
groups were separated, the less vocal females
became slightly more vocal in the mixed gender
groups. One female student in particular, who in
the all female group tended to remain passive,
became slightly more active when she was the
only female in the group.

Third, change groups every week. The first three
weeks the instructor suggested that individuals
change groups. However, not all students
complied, preferring to work with their friends.
The instructor noticed an attitude of indifference
developing within those teams’ members. Once
the instructor required the composition of the
teams to change weekly and insisted that all
students physically move to another location, the
level of interaction increased. Since students
appeared to avoid changing team members, this
process needs to be facilitated. The students can
self-select teams, as they did in this class or the
teams can be assigned each week. One way of
assigning teams is to actually develop a matrix
that controls the mix of the students each week.
Another way, more random, is to assign
difference numbers to students each week and
form team composition based on these numbers.

The feedback from students is positive. Both the
laboratory programming grades and weekly
theoretical homework assignment are slightly
higher than in previous semesters. There are
plans to incorporate a structured evaluation
process of the weekly exercises. The quality of
work was slightly higher than past semesters.
Students are more actively engaged in the
learning process then the lecture process. The in-
class exercises created a less threatening team
environment as the students moved to the larger
team programming project.

FUTURE PLANS

The use of peer leaning techniques will continue
to be implemented in this course as well as other
undergraduate information systems courses. In-
class peer learning exercises are being developed
that incorporate the design of data flow diagrams,
structure charts, entity relationship diagrams,
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normalization issues and converting entity
relationship diagrams to normalized relations.
Used at the end of a class lecture, they effectively
reinforce the lecture topic and highlight
immediately any concepts students do not
comprehend.

SUMMARY

As mentioned, developing these exercises creates
additional work for the instructor. However, it is
felt that as the students accept more
responsibility for their own learning, they
acquire an appreciation for not only the required
course material, but for their own capabilities.
Some students perceive computer programming
as dry, boring and very tedious. However, the
peer learning exercises engage the students in
the learning process and make the material more
appealing. Class participation increased and
students, in general, tended to ask more
questions than prior semesters. They appeared
more interested in the entire experience. While
there are many factors that might have caused
this observable difference, it is felt that the
additional instructor time and involvement was
rewarded with more receptive and enthusiastic
students.

REFERENCES

Box, D. (1996) Higher Learning, Harvard
University Press, Cambridge, MA.

Chow, J., Dick, G. and Edmundson, B. (1994)
“Industry Satisfaction with IS Graduates in the
1990s: An Empirical Study” Proceedings of the
Ninth Annual Conference of the International
Academy for Information Management,
December 2-4, 1994, Las Vegas, Nevada, 153-
174.

Cooper, J.L. (1995) “Cooperative Learning And
Critical Thinking,” Teaching Of Psychology,
February 1995, Vol. 22, No. 1, 7-9.

Cougar, J.D., Davis, G.B, Dologite, D.G.,
Feinstein, D.L., Gorgone, J.T., Jenkins, A. M.,
Kasper, G. M., Little, J. Cu., Longenecker, HE.,
and Valacich, J.S. (1995) “IS’95 Guideline for
Undergraduate IS Curriculum,” MIS Quarterly,
September 1995, Vol. 19, No. 3, 341-359.

Dutt, J. S. (1994) “A Cooperative Learning
Approach to Teaching an Introductory
Programming Course” Proceedings of the Ninth
Annual Conference of the International Academy
for Information Management, December 2-4,
1994, Las Vegas, Nevada, 225-232.

Fisher, B. A. (1980) Small Group Decision
Making (2nd ed.). New York: McGraw-Hill.

Fowell, S.P. and Levy, P. (1995) “Computer-
Mediated Communication In The Information
Curriculum: An Initiative In Computer-
Supported Collaborative Learning,” Education
for Information, 13, 193-210.

Groccia, J.E. and Miller, J.E. (1996) “Collegiality
In The Classroom: The Use of Peer Learning
Assistants In Collaborative Learning In
Introductory Biology”, Innovative Higher
Education, Vol 21, No. 2, 87-100.

Hart, F. L. and Groccia, J. E. (1994) “An
Integrated, Cooperative Learning Oriented
Freshman Civil Engineering Course: Computer
Analysis in Civil Engineering” Proceedings of the
Nineteenth  International Conference on
Improving College Teaching, February 18-22,
1994.

Hunter, C.L. (1996) “Student as Teacher:
Cooperative Learning Strategies in the
Community College Classroom,” Technical Report
on Issues of Education at Community Colleges:
Essays By Fellows In the Mid-Career Fellowship
Program At Princeton University, Brookdale
Community College, June 1996.

Johnson, D.W., Johnson, R.T., and Smith, K.A.
(1991) Active Learning: Cooperation In The
College Classroom. - Edina, Minnesota:
Interaction Book Company.

Keeler, C. M. and Anson, R. (1995) “An
Assessment of Cooperative Learning Used For
Basic Computer Skills Instruction In The College
Classroom,” J. Educational Computing Research.,
Vol. 12, No. 4, 379-393.

Lippert, S. K. and Granger, M.J. (1996)
“Redesigning An Undergraduate Information
Systems Course With Individual And Team
Exercises” Proceedings of the Eleventh Annual
International  Academy of Information
Management, Decemberl13-15, 1996, 26-35.

Proceedings of the 12" Annual Conference of the International Academy for Information Management 129

ERIC

IToxt Provided by ERI

142



Rau , W. and Heyl, B.S. (1990) “Humanizing The Wills, C. (1996) Workshop On Application of
College Classroom: Collaborative Learning And Peer Learning To The Introductory Computer
Social Organization Among Students,” Teaching Science Curriculum, supported by the NSF,
Sociology, Apr 1990, Vol. 18, 141-155. Award #DUE95-54706, Worcester, MA, (June
1996). .

Strommen, E. (1995) “Cooperative Learning,”

Electronic Learning, Mar 1995, Vol. 14, No. 6, 24-

35.

130 Proceedings of the 12" Annual Conference of the International Academy for Information Management

143



BEYOND COURSE AVAILABILITY:
AN INVESTIGATION INTO ORDER AND
CONCURRENCY EFFECTS OF UNDERGRADUATE
PROGRAMMING COURSES ON LEARNING

Andrew Urbaczewski
Indiana University

Lise Urbaczewski
Indiana University

INTRODUCTION

The process of undergraduate MIS education is
constantly evolving. As educators, we find
ourselves in a constant state of curriculum
redesign, often to meet the demands of the
various recruiters that visit our campuses each
Fall looking for new talent in the expanding field.
Quite often, these new technologies are
programming languages. It is common today to
hear recruiters ask for students skilled in
C++,Visual Basic, Powerbuilder, or Java before
entering the job market. In accordance with
Association for Computing Machinery (ACM)
curriculum design guidelines (ACM 1991), we
incorporate these technologies into our
curriculums, keeping the content as current as
possible. However, in the rush to design our
curriculums to give students maximum exposure
to required technologies, perhaps we overlooked
factors to maximize learning efficiency in our
students.

A debate exists today over the proper method of
programmer instruction. Research has been
conducted in the past to find the optimal
sequence for offering programming instruction.
Veteran programmers learned the older second
and third generation languages (2GLs and 3GLs)
before they learned 4GLs because no 4GLs
existed. Students now are often afforded the
opportunity to learn a 4GL or object-oriented
programming language without ever learning a
3GL. Empirical research in the past has found
mixed results (Manns and Carlson 1992, Rosson
and Alpert 1990), while authors have made

claims for first learning the object oriented
language (Currid 1992) and for first learning the
3GL (Powell 1997).

Moreover, students often find themselves in a
crunch to get registered for the required courses.
With the undergraduate MIS major's increasing
popularity, it is getting harder for the students to
arrange their schedules' optimally. It is not
uncommon to find students taking two or three
different programming languages during the
same semester. The authors find it difficult to
believe that a student can perform optimally
under these conditions, as this would be like a
student trying to learn two spoken foreign
languages, like French and German, during the
same semester.

" Given the apparent mentioned conflicts, the

objective of our study was to find the answers to
2 primary research questions:

1) Do students learn languages better when
they are offered in a particular order, such as
4th Generation Languages (4GL) before
3GL's or vice versa or is there no effect?

2) Do students learn programming languages

better when they are taken in separate
semesters as opposed to simultaneously?

In an attempt to find the answers to these
questions, we decided to ask the students
themselves. In the classroom, programming
instructors hear a variety of complaints from
students regarding their difficulty or inability to
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learn the language at hand. We divide these
comments in two groups. The first group is from
students who have learned a prior language and
are having difficulty learning a second language.
Often they are attempting to learn two
programming languages at the same time. This
is the group we call "But there's an easier way....."
The other group are students that have never had
any programming courses before. They tend to
report in the classroom that they feel inferior to
other students in the class who may know more
about computers or be more experienced with
programming. They are worried that their
objective performance in the class will suffer
because they are being compared to this other
group of students. This group we call "It's not

Based on experiences noted in the classroom, we
formulate the following hypotheses:

Hla. Students that have a prior experience
with a programming language will have
higher grades in an introductory course
in that language than those who have no
prior experience with that programming
language.

H1lb. Students that have taken any
programming class will have better
grades in a course than those who have
not taken a programming class.

Hlc. Students who are taking more than one
programming language simultaneously
will have worse grades than those who
have taken the same programming
languages in any non-simultaneous
order.

We use grades in H1 because they are intended to
be an objective measure of performance.
However, there are often other factors than
mastery of the skill which figure into the
awarding of grades. These often include
attendance, year of progression through school,
and some factor of general intelligence.
Therefore, we also propose:

H2b. Students who have higher grade point
averages will perform better in a
programming course than those who have
lower grade point averages.

H2c. Students who have progressed further in

school will have higher grades in

programming courses than those who
have progressed less in school.

We would still like to get another dependent
measure of mastery of the skill. While objective
measures are important in science, a subjective
measure of mastery may also be important.
Students may make a high grade in a course but
not have any mastery of the material, and vice
versa. Therefore we propose level of comfort as a
dependent measure for student mastery of
programming material.

H3a. Students that have a prior experience
with a programming language will feel
more comfortable with that language
than those who have no prior experience
with that programming language.

H3b. Students that have taken any
programming class will feel more
comfortable with the language than those
who have not taken a programming class.
H3c. Students who are taking more than one
programming language simultaneously
will feel less comfortable with the
languages than those who have taken the
same programming languages in any
non-simultaneous order.

METHODOLOGY

Students from nine introductory programming
classes over two semesters at a large Midwestern
university were used as subjects for this
experiment. 275 students responded to a survey
at the end of the semester. This was done .
without compensation to the students, requiring
a few minutes of their time at the beginning of
the class. One response was determined to be

H2a. Students who attend class more regularly unusable and it was discarded. Subjects were
will have higher grades in programming also asked that if they had completed this survey
courses than those who do not attend in another class to indicate this at the top of the
class regularly. page, and 19 surveys were eliminated through

this method.
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The survey asked students to respond to several
items concerning their academic performance and
relative comfort with the language. Students
responded anonymously to remove threats to
internal validity (Campbell and Stanley 1963).
These items covered objective performance levels,
such as grading, and subjective performance,
including comfort with the language and desire to
learn more about the language. Subjects reported
not only on the class they were currently
finishing but also on all other programming
classes they had taken for a grade at the
collegiate level or above. This was done to
capture data about all their classes for
determination of ordering effects.

Subject responses were divided into three groups,
depending on the class being rated. These classes
were introduction to Visual Programming,
introduction to COBOL programming, and
introduction to C programming. This of course
meant that the same subject may have been in
each of the three pools if she or he had taken all
of the courses being examined. These groups
were analyzed individually and then compared to
the others for significance. Linear regression was
used with the same covariates against two
different dependent variables, grade in the course
and comfort level with the language. Reported
prior experience was also captured as a Likert
scale and used as a covariate.

RESULTS AND INTERPRETATIONS

To test our hypotheses, we used linear regression,
running the data against two separate dependent
variables, grade and comfort factor. As noted
above, grade was the self reported letter grade for
the student for prior classes and expected grade
for the current class. This was then converted
into the numeric equivalents at that university.
The data set was also divided into three
partitions, depending on the class being rated.
Since attendance was expected to have only a
significant influence on grade rather than
comfort level, they were only suggested as
hypotheses when grade was the dependent
variable. We inserted the variables for H2 into
those regressions anyway for the reader's benefit.

1. Dependent Variable = Grade

A. Class Rated = Introduction to Visual

Programming using Visual Basic

Unstandardized Standardized
Coefficients Coefficients t

B S.E. Beta
(Constant) 560 537 1.043
W-COBOL  -.359 .420 -.062 -.856
W-C 176 119 15 1.483
H-COBOL <.001 126 .069 .750
H-C <.001 21 .075 793

Attendance 151 .050 223 3.053
PriorExp <.001 .035 213 2822
GPA 397 128 234 3.242
YrinColl <.001 .065 .048 615

Sig.

299
.393
140
454
429
.003
.005
.001
.539

B. Class Rated = Introduction to COBOL

programming

Unstandardized Standardized
Coefficients Coefficients t

B S.E. Beta
(Constanty  1.322  1.006 1.315
W-VB 195 .464 .050 421
W-C -.164 .220 -.092 -.746
H-VB -.281 374 -.099 -.750
H-C -.159 .235 -.085 -.677

Attendance —<.001 .098 -066  -.525
PriorExp  <.001 .088 -092 -731
GPA 1.183 243 .605  4.876
YrinColl -315 167 -246 -1.890

C. Class Rated = Introduction to
C programming

Unstandardized Standardized
Coefficients Coefficients t

B S.E. Beta
(Constant) 549 447 1.229
W-VB 276 105 170 2.635
W-COBOL  -.297 162 -117  -1.834
H-VB <.001 128 ".046 743

H-COBOL <.001 103 .013 196
Attendance <.001 .045 A2 1.724
PriorExp <.001 .024 185  2.901
GPA 753 102 .484  7.356
YrinColl ~<.001 .056 -.023 -.334
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Sig.

195
.675
.458
.457
.501
.602
468
.000
.065

Sig.

.221
.009
.068
.458
.845
.086
.004
.000
739
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It is interesting that we find different results for
the different types of classes. This would support
the mixed results that we have seen before. For
the visual programming courses, we find grades
are in no way related to any other programming
language work. Attendance, Prior experience,
and GPA are the only significant factors affecting
grade, supporting Hla, H2a, and H2b. We fail to
reject the null hypothesis for Hib, Hlc, and H2c.

With the course in COBOL, however, we get
different results. The only significant predictor of
grade is GPA, supporting H2b. It is interesting
that Hla is not supported, perhaps giving
credibility to the notion that grades and mastery
are not perfectly related. Perhaps even more
significant is that year in school is marginally
significant (p=.065), in the opposite direction,
suggesting that students who are further along in
school will perform worse in COBOL. This may
be evidence for the term "senioritis", suggesting
that students may slack off on their studies as
they get closer to graduation.

Finally, the Introduction to C programming
course gives even different results. Hla is
supported, confirming that those who have prior
experience will earn a better grade. Taking the
course with the visual programming course
improves their grade in C, completely opposite of
Hlc. However, taking the course with COBOL is
marginally significant (p=.068), supporting Hlc.
This is especially interesting given that C is more
closely related to COBOL than it is related to
Visual Basic. H2b (GPA) is also supported, and
there is mild support (p=.086) for attendance
improving grades.

2. Dependent Variable = Comfort Level

A. Class Rated = Introduction to Visual
Programming using Visual Basic

Unstandardized Standardized

Coefficients  Coefficients t Sig.
B S.E. Beta

(Constant)  3.223 1.038 3.106 .002
W-Cobol .983 .664 107 1.481 140
W-C .536 .223 188 2407 017
H-Cobol .87 .244 146 1.586 115
H-C 169 .234 .069 J21 472
Attendance <.001 .096 .052 .705 482

134
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g

(

PriorExp .158 .067 178 2.350 .020
GPA <.001 237 .016 220 .826
YrinColf 142 125 .089 1.142 .255
B. Class Rated = Introduction to
COBOL programming
Unstandardized Standardized

Coefficients Coefficients t Sig.

B S.E. Beta
(Constant) 4.572 2.074 2.204 .032
W-VB 479 .798 .081 .601 .551
W-C 234 .458 .073 510 .612
H-VB -.281 179 -.055 -.360 720
H-C .632 .461 218 1.369 A77
Attendance  .245 .200 A75  1.225 .226
PriorExp ~<.001 .186 -0n -.077 .939
GPA ~<.001 498  -015 -.103 919
YrinColl -.346 347 -150 -.998 323

C. Class Rated = Introduction to
C programming
Unstandardized Standardized

Coefficients Coefficients t Sig.

B S.E.  Beta
(Constant) .560 537 1.043 299
W-VB 674 194 231 3.476 .001
W-Cobol  ~ -725 325 -148  -2.232 .027
H-VB - .686 .281 160 2.442 .015
H-Cobol <.001 .221 .017 244 .807
Attendance <.001 .097 .028 .406 .685
PriorExp ~ 183  .058  .230 3.449  .001
GPA 299 212 .096 1.408 161
YrinColl -.103 12 -065 -.927 .355

Again in examining the Comfort variable, we get
mixed results. These results also tend to be
different from those using grade as a dependent
variable, lending more credibility to the notion of
grades and mastery being mildly correlated. In
the Visual Programming class, H3a is supported,
which may suggest that one semester of a visual
programming course is not enough to bring
novices on a par with more experienced users.
We were again surprised to find that H3c was

* supported in the opposite direction than we

suspected, as increased comfort level was
reported from those who took the two classes
together.
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In the COBOL course, we find nothing
significant. None of the variables we captured
were predictors of a person's comfort level with

COBOL.

The lack of support for many variables in the
COBOL course in both situations may be due to a
lack of power. There were far less students who

had taken the COBOL course (56) than the C

course (191) or the Visual Programming course
(173).

Finally, in the C course, we have a third set of
results. In line with the Visual Programming
course, students reported a higher comfort level if
they were taking the course concurrently with
visual programming, providing opposite support
for H3¢. The more expected result was found
from students who were taking C with the
COBOL class, supporting H3c. H3b was also
supported with the Visual Programming course,
but it was not with the COBOL course. This was
the only instance where either Hlb or H3b was
significant. Prior experience was also significant,

supporting H3a.

CONCLUSIONS AND FUTURE
RESEARCH DIRECTIONS

As we noted in our results section, the findings
we had with the data were very mixed. No single
hypothesis was supported across all classes when

. Comfort was the dependent variable, and only
GPA was supported consistently as a predictor of
Grade. These mixed results are not necessarily
bad, however. They help us in curriculum design,
which was the goal of this paper.

The Introduction to COBOL course was the one
which had the least predictors for either
dependent variable. GPA was the only predictor

of Grade, and there were no predictors of comfort

level. This can be interpreted to mean that
nothing gives anyone an undue advantage in the
COBOL course. Beginners are just as likely to do
well in the course as are experts. Thus we can
suggest Introduction to COBOL as the first
programming course in the programming
sequence.

Secondly, we noticed that students seemed to
“perform better in the C course when they had
already taken or were currently taking the visual
‘programming course. This did not hold true in

reverse. Thus we can suggest that students
should take visual programming first, and then a
course in COBOL.

FIGURE 1

Suggested Order of Courses:

1. COBOL
2. Visual Programming
3. C

‘More research should be done to try to discover
the reasons for the contrasting results. For
example, it is not clear to the authors why -
students seem to perform better when taking C
concurrently with visual programming but worse
when taking it with COBOL programming. We
cannot explain these effects and would like to try
to investigate them further. Exploration into
student experiences with taking concurrent
programming languages would also help, at least
on a exploratory level. Perhaps comparing them
to students who have attempted to learn two
foreign languages simultaneously would help
discover learning and memorization patterns.

Moreover, we are unsure how this research
applies outside university settings. It would be
interesting to survey professional programmers
in the same manner. Professional training
courses could be used to find programmers of
different ability and style.

Overall, this research is of interest to researchers
in one of our forms of patronage to society,
educating students. We owe it our students (and
often our taxpayers) to help them as much as
possible in the education process. Finding the
optimal way to deliver that education is part of
our responsibility.
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WHAT MOTIVATES TODAY’S
INFORMATION SYSTEMS GRADUATES?

Thomas P. Schambach
Illinois State University

Carol Chrisman
Illinois State University

Hiring is an enormous challenge in today’s I/ S organizations due to the heavy demand for graduating 1/S
students. This paper reports on a study to determine what factors 1/S students consider important in
evaluating potential employers. The survey results show graduating 1/S students most prefer a work
environment that involves fun, self-gratifying work in a friendly environment. They primarily target jobs
that provide growth, learning, and professional development opportunities, and jobs that provide
opportunities to work with leading edge, emerging technologies.

INTRODUCTION

Good news for today’s I/S students. There is a
heavy demand for their talents. While demand
for information systems and related competencies
continues to grow the supply of fresh talent has
been relatively flat or declining for many years.

This suggests that strong demand for I/S .

graduates will continue unabated for the
foreseeable future (Alexander 1996). Although
strong demand is prompting the escalation and
publicity of high salary and benefits, it is
important for students to realize there is more to
a satisfying job than just the monetary aspects.

Strong demand for I/S talent is "bad news" for
companies needing to hire today’s hot I/S recruits.
Recruitment is becoming more difficult as you
encounter strong competition from other firms
who are after the same top recruits whom you are
trying to lure (King, 1997a). Companies are
increasingly experiencing I/S staffing problems as
the worldwide pool of I/S talent is being stretched
beyond capacity (King, 1997c¢). Yet your
organization needs to succeed! Perhaps by
understanding the motivating factors that entice
today’s recruits your firm can be more successful
in landing and retaining prized talent.

THEORETICAL FOUNDATION

Theories of motivation suggest the motivators
and satisfaction of people progress from attempts
to satisfy basic needs to attempts to satisfy
higher-order intrinsic needs (Herzberg 1987;
Maslow 1954). Basic needs, or hygiene factors
such as salary and job security, are extrinsic to
the job and lose their motivating capacity once a
base level need is satisfied. High-order intrinsic
needs are based on successful achievement of
meaningful tasks, recognition, and self-
fulfillment; these factors continue to motivate
and satisfy beyond any base level.

In addition to enabling job satisfaction,
motivators also stimulate organizational
commitment (Steers and Porter, 1991).
Furthermore, retention of I/S workers is
influenced by job satisfaction and commitment
(Igbaria and Greenhaus, 1992; Scheier, 1997).
Thus, job attractiveness may initially be
influenced by salary and benefits, but ultimately
satisfaction, commitment, and retention will be
influenced by challenging, meaningful work and
other job characteristics that target intrinsic
motivators and higher order needs (Couger and
Zawacki, 1980). Both the employer and the
recruit are better serviced if they can identify a
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working environment that will be fulfilling and
satisfying to the new I/S worker, and thus lead to
longer term employment and productivity.

CAREER STAGES

According to Career Development Theory (Super
1953, 1980; Schein, 1978), a typical person is
perceived as progressing through four career
stages (footnote: according to Super there are five
life-span stages; however, the Growth Stage is
pre-career encompassing childhood, elementary,
and junior high school ages). The four general
career stages are 1) the Exploration Stage or
career preparation; 2) the Establishment Stage
involves job seeking and early career job
assignments, 3) the Maintenance Stage or mid-
career where productivity peaks, and 4) the late
career Disengagement or Decline Stage and
planning for retirement. In passing through each
stage the person evolves their career
competencies, expectations, aspirations, and
motivations. The same job holds different
meanings for two people who live in differing
situations. What is important to a person in late
career may seem irrelevant to someone who is
just beginning their career. For example, a
retirement pension plan may not significantly
inspire a 22 year old college graduate, and
constant re-tooling may not inspire someone who
is impatiently approaching retirement. The
research described in this article focuses on
graduating college students who are completing
career preparation and transitioning toward the
career establishment stage.

EMPLOYER PERSPECTIVE

Due to rapid organizational and technology
changes, the computing professions provide
significant opportunities for early career
employees. Organizations are recognizing the
strategic importance of information, rapid data
access, and electronic forms of commerce and
communications. This increasing importance
establishes escalating demand for professional
I/S services which are reportedly growing by 25%
annually (King, 1997c). Today's employment
market demonstrates high demand for many I/S
competencies, especially current technology skills
such as' data warehousing, networking, object
orientation, internet and client/server

development skills. Many employers are vying
for the same constrained resources and hiring the
right person is becoming more difficult but also
more important. To attract hot young talent with
emergent technology skills the employer must
understand what motivates I/S employees who
are transitioning from the career Exploration
Stage to the career Establishment stage. While
several studies have examined what factors
motivate I/S professionals in general, it is also
important to understand which factors are most
meaningful to recruits who are preparing for
induction into their early career stage. Just as
the success of a sports team is highly dependent
on their recruiting efforts, the success of I/S
organizations is also dependent upon successful
recruitment (and retention) of talented staff.
Understanding job preference factors should
assist both in recruiting and in retention of these
valued, scarce resources.

Research examining job attribute preferences has
shown mixed results. For example, a survey
including over 7000 respondents indicated the
most preferred attribute to be meaningful work
(60% selected as #1 attribute), promotion
opportunities (20%), income and benefits (19%),
job security (7%), and work hours (4%) (Lacy,
Bokemeier, and Shepard 1983). Another large,
multi-year study reported job security, type of
work, and opportunities for advancement ranked
as the highest job preference factors among
working men (Jurgensen, 1978). In general,
professional and technical people were found to
be most strongly impacted by opportunities to
perform "important and meaningful work" but
with an alarming trend indicating that "high
income" has been increasing in importance while
meaningful work has been decreasing in
importance (Weaver and Matthews, 1987).

Hiring is an enormous challenge in today’s I/S
organizations. Given that turnover can cost an
organization up to two times the annual salary of
a position, hiring right creates enormous benefits
in terms of time, money, productivity, and
reduced anxiety (Herman 1994). Successful
recruitment is extremely important given the 15-
20% attrition rate reported in many I/S staffs.
Nonetheless, some companies are very successful
in attracting new recruits while maintaining I/S
attrition rates of under 2% (Gow, 1997).
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STUDENT PERSPECTIVE

In thinking about recruitment and job selection,
many students seem overly focused on salary
comparisons as the crucial decision criteria.
Whereas salaries are easy to measure, compare,
and brag about, they are not necessarily prudent
decision criteria. In fact, many of the "Best
Companies” in I/S claim successful recruitment
and retention using salaries that are competitive
but not high (Gow, 1997). Similarly, a recent
survey of current I/S professionals states that
"pay isn’t the top factor when weighing job offers”
and that professionals are unlikely to jump ship
provided their wage is reasonable and the work
environment is favorable. A favorable work
environment was characterized by a quality boss,
‘the opportunity to work with new technologies
" and to learn new skills (Scheier, 1997).

Having worked many years in and near the
computer industry we are aware that salary is
only one of many criteria in deciding job and
career satisfaction. Subsequently, we devote
sessions in each senior course to the topic of career
options and factors-to consider during their job
search. The current research was spawned by
ongoing student discussions questioning what
criteria should be important during their job
search and company selection. Ultimately, each
student must answer the question "what is
important to me." To help students reflect on this
question we conducted a survey of graduating
seniors and masters degree students. This survey
was intended to broaden their focus by seeing
what factors other students had considered
important in evaluating potential employers.

RESEARCH QUESTION

The primary research question addressed in this
study is as follows. 1) What job preference factors
do I/S students identify as being most important
to them in pursuing, selecting , and accepting a
job. 2) How do the important job preference
factors as perceived by student recruits align
with motivating factors as reported by I/S
professionals overall.

METHODOLOGY

Initially using an open ended survey approach, 28
upper level I/S students were asked to identify

what job preference factors were important to
them in selecting companies and jobs. Factors
identified in the initial open-ended survey were
then analyzed and consolidated into common
ideas. Common ideas were translated into survey
statements and combined with statements
extracted from the job motivation literature
(Couger and Zawacki, 1980) to formulate survey
items for a second closed-format survey. These
items were subsequently rated by students using
9 point Likert-type survey scales to indicate to
what degree the stated job characteristic would
impact their job choice. The preference scales
were bounded by "-4: Strong Negative Impact"
and "4: Strong Positive Impact" with the scale
mid-point represented by "0: No Impact.”

This study reports and briefly interprets the
findings of the survey results.

Subjects

The primary, closed-format survey was
administered to a large population of seniors and
graduate level I/S students at two universities.
Surveys were administered during class time,
participation was voluntary, and the completed
survey forms were anonymous. Surveys were

" completed during November/December 1996 in

an economic time-frame when the I/S labor
market was entering a period of high demand. In
total, 133 usable responses were collected. Fifty-
five percent of the respondents were Bachelor
degree seeking students. Ninety-two percent
reported they would be graduating within the
next year. The subjects were primarily male
(61%) and full-time students (70%). Thirty-one
percent of the students worked a full-time job and
another 41% reported part-time employment.

Respondent samples are representative of two
major U.S. universities. Fifty-five percent of the
respondents attended SEU (a South-Eastern
University) while the remaining 45% attended
MWU (a Mid-Western University). Both
universities are large state supported schools
with large I/S related programs (over 500 majors
in each program). SEU is located near a major
metropolitan area and is attended primarily by
commuter students. MWU is in a much smaller
city (100,000 population) and is attended
primarily by traditional residential students.
Both -areas have strong economies with
tremendous demand for I/S graduates.
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RESULTS

A total of fifty-two item statements were
presented to obtain I/S student respondents job
attribute preference judgments. The results are
reported based on author categorization of survey
items. The categories are influenced by the
literatures on job preferences and job motivation
(job characteristics). :

Table 1 illustrates descriptive statistics related to
extrinsic job characteristics such as Job Security,
Opportunities for Advancement, and Pay &

- Benefit items. Over half of the student responded

with the highest possible rating (4 on a scale
ranging from -4 to neutral to +4) that an overall
benefits package, and promotion opportunities
are important factors in their job selection. The
average scores (mean) were strong for these
items, and the Standard Deviation (below 1)
indicates very little variation between subjects in
responses to these items. Above average salary is
strongly preferred by almost half of the
respondents although the standard deviation
reflects stronger variance on this item (several
students rated high salary with a O=no impact).
Lateral mobility is a positively perceived job
attribute but is not nearly as attractive as
benefits, upward mobility, and salary.

As a group there were no strong preferences
regarding metropolitan versus rural work
locations. In general, there was a slight preference
for a metropolitan environment with the more
plentiful social and cultural events. This
metropolitan preference may reflect the
importance of social-life factors to most new
graduates. Thus, a firm that is targeting the hiring
of many new graduates may have better prospects
if offering work near a metropolitan area.

Table 2 illustrates descriptive statistics related to
intrinsic characteristics of the work itself.
Regarding the ‘Type of Work’ category students
seem particularly interested in the opportunity to
work with leading edge technologies and to
perform a variety of different tasks. These work
characteristics probably correspond to work that
is fun’ and ‘self gratifying’ which is the most
significant factor influencing graduates job
decisions. Nearly 60 percent of respondents
marked the highest possible rating concerning
work being self gratifying and fun. Todays
graduates are likely to avoid jobs that are viewed
as "all work, and no play".

Being involved in the total project (beginning to
end) is also highly attractive to many students;
however, the large standard deviation shows

TABLE 1

DESCRIPTIVE STATISTICS FOR JOB SECURITY,
ADVANCEMENT, PAY & BENEFITS, AND LOCATION (N=132)

Category / ltem % Rating Factor as a

Strong Positive Impact Standard

(4) in Job Decision Mean Deviation
Job Security
JC33 Job security is assured if you do your job 41.7 3.0379 1.0586
Advancement Opportunities
JC48 Opportunities for lateral mobility (job rotation) 18.9 1.9621 1.6364
JC49 Opportunities for upward mobility (promotion) 53.0 3.2576 .9460
Salary and Benefits
JC27 Job offers above average salary 47.0 3.1212 1.0340
JC28 Overall benefits package (insurance, pension, etc.) 54.5 3.3333 .8708
Location : .
JC24 Geographical location is metropolitan (many cultural events) 14.4 1.4091 1.8073
JC25 Geographical location is rural (no 'big city' traffic & hassles) 4.6 .2901 2.0248
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there is significant variation in how desirable
‘cradle to grave’ involvement is. This variation
likely reflects the attitude of some students who
prefer specialized skills and focused project sub-
tasks. Respondents report only moderate concern
about the business or social impact of projects
they work on.

Respondents report some preference for job
autonomy and decision discretion regarding work
procedures. Nonetheless, there was also
moderate attraction for an environment that
adheres to well defined development processes.
Thus, it appears these respondents are not
adverse to working in environments where
methodologies place some discipline and bounds

on the approach to systems development.

The concept of "continuous learning" has strong
advocacy among pending graduates.
Respondents highly prefer work environments
that will encourage and support their ongoing
professional growth and learning. Items related
to professional growth, learning, and updating
were strongly preferred by most respondents.
The high mean scores and low deviation on these
items demonstrate that nearly all respondents
reported a strong preference for these work
environment attributes.

The items evaluating Work Load characteristics
support the Gen-X preferences and desire for play
and personal time. A large portion of graduates

TABLE 2

DESCRIPTIVE STATISTICS FOR TYPE OF WORK,
DECISION LATITUDE, AND GROWTH OPPORTUNITIES (N=132).

Note: %Réting" column reports the percent Rating Factor as a Strong Positive Impact (4) in Job Decision;
* %Rating column reports the percent marking Strong Negative Impact (4) if the mean rating was negative.

Standard
Category / ltem % Rating Mean Deviation
Type of Work
JC37 Frequent opportunities to be creative and innovative 36.6 2.8550 1.1240
JC26 Opportunities to work with leading edge technologies 43.9 3.0000 1.1459
JC38 Opportunities to work with emerging technologies 36.6 2.8855 1.0716
JC39 Opportunities to be involved with a project from beginning to end 28.8 2.9394 2.9024
JC40 Opportunities to perform a variety of different tasks 356 2.8788 1.1327
JC41 Opportunities to specialize skills for focused sub-tasks 9.8 1.8561 1.4310
JC44 Opportunities to work on challenging tasks where success is uncertain 8.4 14122 1.7136
JC45 Opportunities to work on known tasks for which you have skill mastery 15.9 1.8182 1.6337
JC46 Opportunites to work on projects with significant business impact 21.2 2.3485 1.3647
JC47 Opportunities to work on projects with significant social impact 18.2 1.8864 1.5014
JC52 Work will be self gratifying, a fun experience 59.8 3.3485 1.0188
Decision Latitude
JC6  Firm adheres to well defined I/S development processes 15.9 2.0152 1.4302
JC8  Individuals have decision discretion regarding work procedures 26.5 2.3864 1.5115
JC21  Job autonomy permitted rather than close supervision 25.8 2.5606 1.2185
Growth/Learning Opportunities
JC13 Firm encourages professional development & leaming 51.1 3.3435 .8206
JC14  Firm facilitates professional updating (including tuition assistance) 50.8 3.2615 .9446
Work Load (encroachment on personal time)
JC15 Firm requires you to work substantial overtime 14.4* -1.0455 1.9880
JC16- Boss expects you'll do ‘whatever it takes' to meet project goals 4.5* -.5455 1.9822
JC20 Firm requires you to wear a beeper (be on-call during non-work hours) 12.9* -1.0076 1.8138
JC23 After working standard week (40 hours) | can control free time 33.3 2.5530 1.3942
JC50 Travel requirements are limited and well defined 19,7 1.7424 1.7193
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TABLE 3
DESCRIPTIVE STATISTICS FOR SOCIAL ENVIRONMENT (N=132).

Note: %Rating" column reports the percent Rating Factor as a Strong Positive Impact (4) in Job Decision;

Standard
Category / Item % Rating Mean Deviation
Social Environment
JC1  Firm encourages a friendly working environment 56.4 3.3459 .85682
JC4  Collegial atmosphere where team accomplishments are rewarded 26.7 2.5878 1.2580
JC5  Competitive atmosphere: individual accomplishments are rewarded 21.2 1.5833 2.1580
JC9  Firm encourages efficient electronic communication 26.7 2.2901 1.5367
JC10 Firm encourages personal face-to-face communication 235 2.2424 1.4469
JC22 Dress code is informal (business casual) 29.5 2.3864 1.5216
JC32 Job involves working with a broad variety of people 15.2 2.0530 1.4688
JC34 People know how/when to relax, have fun 37.9 27273 1.3313

reported strong negative reactions (25% marked
either -4 or -3 on the survey scale) to substantial
overtime. Similarly, a substantial portion of
respondents were adverse to wearing a beeper
and being on-call. One third of all respondents
indicated a very strong preference for
maintaining total control over their free time.
This adds to the recruiting challenges for firms
that are mean, lean, and working on year 2000
compliance or other time critical projects.

Table 3 reports descriptive statistics reflecting
social characteristics of the work environment.
Responses to the items about "friendly working
environment” and "people know how/when to
relax, have fun" reinforces the perspective that
I/S graduates want to have fun and enjoy their
work environment. The high mean score, low
standard deviation, and large proportion of
réspondents rating this item with a maximum
score suggest that a friendly work environment
will have a substantial impact on recruitment
(and retention) of these I/S graduates. As such,
firms should consider the type of social
atmosphere these recruits will experience during
site visits. While there is only mild desire to work
with a broad variety of people, a high mean score
for ‘collegial atmosphere’ does support the
preference for a friendly and collaborative
workplace. Nonetheless, a large portion (21%) of
respondents strongly prefer a competitive
atmosphere where individual accomplishments
are rewarded.

A recent corporate trend has been to relax the
formality of the workplace by implementing
casual dress policies. In regards to attracting I/S

recruits this policy liberalization seems to be well
focused. Nearly 60% of survey respondents had
very strong (marked 3 or 4) preferences for casual
dress in the work environment. Itis unlikely that
any I/S organization can afford to alienate this
portion of potential job recruits given the scarcity
of potential candidates.

Response to items referencing communications
mechanisms suggest these graduates are very
comfortable with electronic forms of
communications but that personal face-to-face
communication is also desired.

Table 4 illustrates descriptive statistics depicting
items characterizing Organizational Reputation,
Structure, and Management Style. Responses
concerning company reputation and growth show
that graduates are interested in organizations
that have a clear direction and a reputation for
innovation. The responding students have a
tendency to be risk averse in that few prefer jobs
in organizations that have promising but
uncertain business prospects. Nonetheless, there
was only moderate preference for large,
established firms.

As a group these future I/S professionals had no
preference relative to organizational structure.
Approximately forty percent of student
respondents indicated working in an I/S business
unit versus a non-I/S business unit would have
‘no impact’ (response = 0 on rating scale) on their
job decision. Although respondents slightly favor
an I/S business unit, very few students reported a
strong preference concerning the type of
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organizational unit they would work in. This is
good news for firms that are moving toward cross-
functional work teams. Furthermore,
respondents generally demonstrate a preference
to work with other professionals in a team
environment.

Again demonstrating a dislike for uncertainty,
subjects reported relatively strong preferences for
clear goals, well defined expectations and work
structures. Furthermore, respondents prefer
work environments where they have some input
regarding project assignments and they desire
management to provide timely feedback
regarding work performance. While the sample
reported a preference for a relaxed, fun
environment they also indicate a moderate
preference to work in a professional atmosphere
where people are serious about getting work done
and quality standards are enforced.

DISCUSSION/CONCLUSIONS

In summary, survey results show graduating I/S
students most prefer a work environment that

involves fun, self-gratifying work in a friendly
working environment where people know how
and when to have fun. Today's graduates are
unlikely to work for an organization that
promotes all work and no play (King, 1997b).
While having some affinity for a professional
atmosphere, enforcing quality and getting work
done, these job recruits are adverse to
environments that will infringe on their personal
time. They do not want to work substantial
overtime and they do not want to be on-call.

Related to the concept of self-gratifying work,
these job candidates are very interested in jobs
that provide growth, learning, and professional
development opportunities. They are strongly
attracted by work that includes opportunities to
work with leading edge, emergent technologies,
opportunities to be innovative, and to perform a
variety of differing tasks.

Next in order of preference is the extrinsic factors
of a job. Respondents are strongly interested in
their total benefits package, salary, opportunities
for promotion, and job security. While the

TABLE 4

DESCRIPTIVE STATISTICS FOR ORGANIZATIONAL REPUTATION,
STRUCTURE, AND MANAGEMENT STYLE (N=132). v
Note: %Rating" column reports the percent Rating Factor as a Strong Positive Impact (4) in Job Decision;

Standard

Category / ltem % Rating Mean Deviation
Company Reputation & Growth
JC2  Business directions/plans of the firm are well defined 39.1 2.8571 1.2379
JC3  Business prospects of the firm are promising but uncertain 3.8 5115 2.0052
JC11  Firm is large and has a significant history of growth & stability 22.1 1.8931 1.6745
JC12 Firm has a reputation for innovation 217 2.5923 1.2801
Organizational Structure
JC30 I/S professionals work in a distinct I/S business unit 3.8 8237 1.5621
JC31 I/S persons work in functional area (non-I/S) business unit 1.5 5802 1.4568
JC43 Opportunities to work closely with other I/S professionals (work in team) 17.4 2.2197 1.3942
Management Style
JC51 Work structure and expectations are well defined 26.0 2.5115 1.4053
JC7  Firm (management) provides clear goals 34.1 29015 1.1042
JC29 Being able to influence which projects you work on 27.5 2.6947 1.1293
JC35. Professional atmosphere: serious about getting work done 24.2 2.1970 1.6084
JC36 Quality guidelines enforced . . . Firm ensures all work meets standards 23.7 2.2901 1.4438
JC42 Opportuntties to receive timely feedback regarding work

performance and quality 31.1 2.6742 1.2691
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importance of compensation and other extrinsic
rewards cannot be questioned, these respondents
attached more importance to intrinsic factors
(interesting, fun, innovative, learning work
environments) than they did to extrinsic rewards.

Another factor that was generally rated highly
important relates to organization and
management aspects. In general, respondents
demonstrated low ratings on items that depicted
environments involving uncertainty or
ambiguity. Respondents showed a distinct
preference to work for firms where the business
direction and future plans of the firm were well
defined. They also prefer working in
environments where management provides clear
goals but then allows the worker latitude in
deciding how to implement solutions.

A recent Computerworld article regarding job
factors of importance to current I/S Professionals
provided the importance rankings illustrated in
Table 5. While the items asked in the two
surveys differ it is still possible to make some
comparisons. The quality of boss issue raised by
I/S employees may well correspond to creating
the fun, friendly working environment sought by
students. Similar to I/S employees the students
expressed interest in the technology direction of
the organization, and the opportunity to use new
technologies. Unlike the veteran I/S workers,
students attached a much higher importance to
having training and educational opportunities so
they can keep up with technology changes.
Perhaps graduating students are more interested
in exerting the effort needed to prepare for
tomorrow’s technologies. Industry press suggest
that existing I/S staffs are unprepared to work
with new technologies; research is needed to
determine how much personal effort veteran I/S
workers are willing to exert in order to keep up-
to-date.

Organizations apparently face a major challenge
in regards to supporting legacy systems that are
implemented using traditional technologies.
Both veteran staff and I/S students report a
strong preference to work with new technologies.
The U.S. pipeline of programming talent is
focusing on work using technologies that they
consider to be fun and sexy (Goff, 1997). Thus,
firms may have difficulty locating persons who
are willing to work with older technologies.

Ultimately, firms may need to look off-shore to
find new programmers who are trained and

motivated to use more humble technologies
(Yourdon, 1997).

TABLE 5

RANKED IMPORTANCE OF JOB
ATTRIBUTES (FROM SCHEIER 1997)

Responses based on rankings by 200 I/S employees who had
recently considered changing jobs.

Quality of the boss

Technology Direction of the I/S Department
Ability to use new technotogy

Job Security

Financial Stabitity of the Organization

More Challenging Assignments

Location

Base Salary

Faith in future business direction of the Firm
Training Opportunities

Retirement Plan

Bonus Plan

Whereas students were more interested in a well
defined direction for the firm and promotional
opportunities, veteran I/S employees seem to be
more interested in the financial stability of the
organization and job security. These veterans
(who were considering job change) were more
interested in job security than in salary and
bonus plans. In contrast, students were more
interested in overall benefits and salary than
they were in job security (although security was
still important). Another interesting difference is
that veterans are more interested in work
location than in salary and bonuses. In contrast,
students were relatively moderate in their
preferences for job location and rated
compensation factors significantly higher than
work location factors. Based on these results it
appears graduating I/S students are likely to be
more flexible than veteran I/S workers relative to
work location and potential relocation.
Conversely, new I/S graduates may be more
strongly influenced by attractive compensation
packages.
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Overall, the job preferences reported by students
aligns well with the job preference and
motivating factors reported in previous research.
Weaver (1976) and others found that meaningful
work was the most preferred job attribute,
especially among professional and technical
workers. Couger and Zawacki (1980) found that
work itself was a strong motivator for I/S
workers. In addition, I/S workers were found to
have a high "growth need strength”. Similarly,
students expressed a strong desire for
professional growth opportunities. Nonetheless,
students also expressed an extremely strong
preference for fun, friendly, collegial work
environments; this somewhat conflicts with the
low "social need strength" reported by Couger and
colleagues.

ENDNOTE

1. King (1997d) reports a 43% decline in U. S.
computer science graduates between 1986 and
1994. This decline is partially offset by
increasing graduation rates in some foreign
countries.
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THE INFORMATION SYSTEMS INDUSTRY: WHAT
ABILITIES DOES IT WANT FROM ITS NEW HIRES? A LOOK
AT THE SOUTHEASTERN U.S.
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In order to identify the IS backgrounds and skills most in demand among employers in the Southeastern
US, the classified ads appearing in the region's major cities during the summer of 1997 were content
analyzed. This paper reports the major findings of this investigation and heir curriculum implications. It
also outlines potential follow-up investigations for this and other newspaper want ad content analysis

studies.

INTRODUCTION

Conscientious faculty in colleges/schools/
departments of business administration are
always attempting to remain current in their
fields. In addition, they want the students
enrolled in their degree programs to be prepared
to succeed in careers within their chosen
disciplines. To be prepared, the students must be
offered a curriculum that is broad, meets
accreditation standards, is current, and provides
courses and internship experiences which give
them the background required by employers and
graduate programs. The pace of change in this
highly dynamic disciples such as information
systems presents faculty with the ongoing
challenge of maintaining a curriculum that
meets these criteria.

The primary purposes of this investigation were
to determine the educational/practical
background(s) that Southeastern US employers

of undergraduate alumni of Information Systems
program are requesting and to gather both timely
and relevant information to assist in the revision
of an Information Systems Curriculum. The
motivation for the study was two-fold: (1) the
desire to offer (maintain) a curriculum which
satisfies the criteria stated earlier and (2) the
need/opportunity to convert an existing quarter-
based curriculum to a semester basis.

The authors decided to adopt an approach
employed in earlier works that scanned the
classified advertisements for entry level
information systems positions. For example,
Jacobson and Armstrong (1996)—the winners of
the Best Paper Award at the 1996 IAIM
Conference—used this approach in their analysis
of the job market in the Middle Atlantic States.
Several similar efforts aimed at gleaning high-
demand IS skills by content analyzing newspaper
ads include Athey and Plotnicki (1992), Arnett
and Litecky (1994), Prabhakar, Litecky, and
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Arnett (1995), Todd, McKeen, and Gallupe
(1995), and McLean and Schneberger (1997). In
this investigation, a methodology similar to that
employed by Jacobson and Armstrong (1996) was
applied to states in the southeastern United
States.

METHODOLOGY

The current investigation focuses on the
educational/practical  background(s) that
potential employers of undergraduate alumni of
Information Systems degree programs are listing
as requirements for new hires in their classified
ads in southeastern U.S. newspapers in the
following southeastern states: Alabama, Florida,
Georgia, North Carolina, and South Carolina.
This investigation is the first in a planned
sequence of multiple empirical studies aimed at
identifying trends in the demand for both "hard
and soft" IS skills among employers in the
Southeastern US. A future investigation will
attempt to replicate the findings of this
investigation through the content analysis of on-
line want ads (both for newspapers and
independent listing services). Other
investigations will involve comparing the IS skill
trends observed by IS "headhunter" firms and
alumni of an IS program to those obtained in this
investigation, and contacting employers placing
want ads in print and on-line media to determine
the extent to which new hires actually satisfy the
requirements stated in their ads.

In order to develop a grid of skills/competencies
for use in the actual data collection phase of this
investigation, classified advertisements for IS
jobs listed in the Sunday editions of the
Savannah Morning News and the Charlotte
Observer during the Spring of 1997 were
collected. The IS skills and backgrounds listed in
these ads were used to develop a "first cut”
classification scheme for ads appearing in future
editions of these and other newspapers The first
cut version of the grid was subsequently refined
and expanded after testing its applicability to a
Sunday edition of the Atlanta Constitution during
May of 1997. The resulting grid, implemented as
a Lotus Excel spreadsheet, was used to analyze
the content of want ads for IS positions appearing
in the Sunday editions of the major newspapers
published in Atlanta, GA, Birmingham, AL,
Charlotte, NC, Columbia, SC, Jacksonville, FL,
and Tampa, FL. It consisted of nearly two-

hundred distinct criteria grouped into numerous
categories including general job skills, IS skills,
IS certifications, educational backgrounds,
programming languages, operating systems,
hardware platforms, networking technologies,
application packages, database technologies and
development tools.

The coding heuristics and procedures used to
tally the IS skills mentioned in the newspaper
want ads generally replicated the procedures
employed by Jacobson and Armstrong (1996).
That is,

...the study was limited to ads for
business-oriented IS positions placed by
organizations for their own work force
and to ads placed by consulting firms who
hire individuals to work for them. If the
advertisement was for a specific number
of positions with a particular set of skills,
the need for those skills was tallied for
that number. However, when the number
of positions to be filled was not indicated,
the skill was tallied only once (p. 45).

The classification procedures that were utilized
enabled the researchers to compare the demand
for IS positions across both cities and dates. It
also enabled us to identify some general patterns
in the demand for specific IS skills that is capable
of providing guidance in IS curriculum revision
decisions. Some of our major findings are
reported in the following section.

RESULTS

As may be observed in Table 1, a total of 727 IS
want ads appeared in the major newspapers from
the target Southeastern US cities on the first
Sunday in June, July, and August, 1997. These
were content analyzed using the refined version
of the previously mentioned skills grid that had
been developed.

Consistent with its size and its reputation of
being one of the key IT/IS centers in the
southeastern US, more job listings appeared in
the Atlanta Constitution than in any of the other
newspapers. As Table 1 shows, the second highest
number of IS want ads appeared in the Charlotte
Observer, and nearly one hundred ads were found
in the Birmingham, AL and Tampa, FL
newspapers. Table 1 also indicates that more IS
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TABLE 1

NUMBER OF ADS FOR EACH PAPER BY MONTH

Atlanta  Birmingham  Charlotte Jacksonville  Miami Columbia Tampa TQTALS
June 1, 1997 63 31 38 25 25 18 39 239
July 6, 1997 51 25 26 25 19 16 19 181
August 3, 1997 90 43 51 26 31 27 39 307
TOTALS 204 99 115 76 75 61 97 727

want ads were published on the first Sunday of
. August, 1997 than for the first Sundays in either
June or July 1997.

As may be observed in Table 2, the most
frequently mentioned general job skills
mentioned in the want ads of the major
newspapers in the Southeastern U.S. during the
summer of 1997 include project management and
coordination, interpersonal/communication skills,
problem solving and analytic skills, and general
job skills. Written, oral, and presentation skills
were each mentioned in less than five percent of
the IS wants ads examined in this study.

TABLE 2

PERCENTAGE OF ADS

June July August TOTALS
Coordination/Project
Management 16.18 1569 22.06 15.13
interpersonal Skills 9.80 1225 24.02 12.93
Probiem Solving &
Analytical 9.31 833 1373 880
General job skills 6.37 735 1520 8.12

INCLUDING GENERAL JOB SKILLS

As Table 3 indicates, the most commonly listed IS
skills address the entire systems development life
cycle including design/development skills,
hardware/software implementation skills, and
operation and management skills. Other
information skills including Year 2000 compliance
skills/experience, and database administration
skills were mentioned in only a very small

percentage of the IS want ads that we examined.
TABLE 3

'PERCENTAGE OF ADS INCLUDING
INFORMATION SYSTEMS SKILLS

June July August TOTALS

Design/Development  19.61 1520 26.96 17.33
Hardware/Software
" Implementation 784 1373 1912 11.42
Operation &

Maintenance 6.37 13.24 1324 922

Table 4 illustrates that a bachelor's degree was
the most common education requirement listed in
the newspaper ads for IS positions. Associates
degrees, masters degrees, and doctoral degrees
were rarely mentioned in the ads included in this
sample. Professional certifications such as
Novell's CNE and Microsoft's MSCE were rarely
mentioned in the IS want ads that we collected
and analyzed. Table 5 shows that one to five
years of work experience were most commonly
listed.

TABLE 4

DIPLOMA/DEGREE

June July August TOTALS

Bachelors Degree 30.39 23.53 47.06 28.34
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TABLE 5

YEARS EXPERIENCE

June July August TOTALS

3-5 years 2549 21.57 40.69 24.62

1-2 years 34.80 16.67 32.84 2366

As is indicated in Table 6, specific hardware
platforms were mentioned in many of the job
listings. However, jobs focusing on
microcomputer and client/server computing
platforms were mentioned in more ads than jobs
involving midrange and mainframe systems.

TABLE 6

HARDWARE PLATFORMS

June July August TOTALS
PC's 18.63 25.00 31.86 21.18
Client/Server 20.58 23.04 40.20 28.06
Midrange Systems 1520 1471 3235 1747

Mainframe Systems ~ 11.27 10.29 13.73  9.90

Windows NT was the most frequently mentioned
network operating system in the job ads, but
UNIX, and Win95 or Windows 3.x were also
mentioned quite frequently (see Table 7). Table 7
also illustrates that OS/400 was the most
commonly mentioned operating system for
midrange systems and that Novell NetWare was
also mentioned in numerous ads.

TABLE 7

PERCENTAGE OF ADS MENTIONING
(NETWORK) OPERATING SYSTEMS

The most commonly listed programming
languages found in our content analysis of
newspaper ads for IS positions are summarized in
Table 8. COBOL was the most- common
programming language mentioned in the ads. It
is possible that this reflects the growing pre-
occupation with the Year 2000 problem; it may
also reflect the existence of numerous legacy
applications coded in COBOL in cities in the
southeastern US. After COBOL, Visual Basic and
C++ were the two most common programming
language skills mentioned in the job ads. C and
RPG were mentioned in numerous ads and Java
and HTML were the most commonly mentioned
languages for Internet and WWW applications.

Table 9 summarizes the most frequently
mentioned application packages. As this table
shows, IBM's Customer Information Control
System (CICS) is still a marketable skill in major
cities in the Southeastern U.S. Lotus Notes was
the most frequently mentioned groupware
product and Word and Excel were the two most
commonly listed end-user applications mentioned
in the job listings. As shown in Table 10,
Powerbuilder was the most commonly mentioned
client/server application development tool; no
other application development tool of any type
was specifically mentioned two percent or more of
the ads in our sample.

TABLE 8

PERCENT OF ADS MENTIONING
SPECIFIC PROGRAMMING LANGUAGES

June July August TOTALS

Windows NT 36.76 23.04 40.20 28.06
UNIX 31.37 21.08 32.84 23.93
Windows 3.x or 95 22.06 17.16 34.80 20.77
0S/400 20.10 12.75 26.96 16.78

Novell NetWare x.x 8.82 11.76 2451 1265

June July August TOTALS

COBOL 49.02 25.00 53.43 35.76
Visual Basic/VB 31.37 20.10 38.73 25.31
C++ 35.78 16.12 3480 2517
C 27.94 13.73 1814 16.78
RPG 16.67 10.29 20.10 13.20
JAVA 1324 784 588 757
HTML 831 686 58 619
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TABLE 9

PERCENTAGE OF ADS INCLUDING
SPECIFIC APPLICATION SOFTWARE

June July August TOTALS

CICS 2598 12.25 22.55 17.06
Lotus Notes 16.18 6.37 8.33 8.67
© Word (Microsoft) 882 686 11.76 7.70

Excel (Microsoft) 833 7.84 1029 7.43

TABLE 10

PERCENTAGE OF ADS MENTIONING
SPECIFIC DEVELOPMENT TOOLS

June July August TOTALS
PowerBuilder 1716 11.27 15.69 1238

Table 11 shows that Oracle was the most
commonly mentioned database application
mentioned in want ads that we examined and
that SQL was the most commonly mentioned
database application language. DB2 appears to
be the second most common database system in
the Southeastern U.S. and our results suggest
that Access is the most common microcomputer-
oriented database system.

TABLE 11

PERCENTAGES OF ADS REFERRING TO
SPECIFIC DATABASE SYSTEMS

DISCUSSION

When our results are compared to those obtained
by Jacobson and Armstrong (1996) concerning
the entry-level job market in the Middle Atlantic
States, both similarities and points of departure
can be noticed. Our findings for the types of
general job skills and IS skills mentioned in the
IS want ads are largely consistent with Jacobson
and Armstrong's 1996 data. However, IS skills
tended to be mentioned more frequently in
Jacobson and Armstrong's Middle Atlantic cities.

The percentage of ads mentioning operating
systems and network operating in our sample
tended to be higher than that reported by
Jacobson and Armstrong. The demand for IS
professionals with Windows NT experience is
notably higher in our sample (by a factor of 3) and
both 0S/400 and NetWare were also mentioned
more frequently in our sample of IS want ads.
UNIX was identified slightly less often in our
sample of ads.

Our findings for database systems is largely
consistent with those obtained by Jacobson and
Armstrong with Oracle being the clear leader in
both regions of the country. However, in the
southeastern -US in the Summer of 1997, both
DB2 and Access were mentioned more often,
while Sybase was mentioned less often.

Like those for Jacobson and Armstrong, our
findings indicate that Powerbuilder is the most
frequently mentioned. client/server application
development tool. For application software,
relative to Jacobson and Armstrong, the frequent
mention of CICS experience is notable in our
sample while SAP was mentioned less often in
our sample of newspaper ads. Most of the rest of

our findings for application software and
June July August TOTALS development tools are consistent with those

Oracle 2696 15.69 26.47 19.39 reported by Jacobson and Armstrong.
SQL 2549 1422 2353 17.74 Comparing our results for Atlanta to McLean and
DB2 2157 1127 16.18 13.78 Schneberger's (1997) analysis of 10,000 Georgia
IS want ads indicates more similarities than
Access (Microsoft) 1765 1225 18.63 13.62 differences. Like these researchers, our findings
Sybase 9.31 735 10.78 7.70 indicate that IJND(, C, C++, Visual C++, COBOL,
DB2, Powerbuilder and AS/400 programming
FoxPro 784 441 1078 6.46 skills are in high demand in the Atlanta/Georgia
IMS 1029 343 735 591 IS _]Ob market as is Oracle, SQL, and Visual
- Basic. Our results for general job skills and IS
skills is also largely consistent with those
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reported by McLean and Schneberger. Unlike
McLean and Schneberger, business skills (such
as finance, operations, accounting, and sales)
were more likely to be mentioned in our sample of
ads.

Curriculum Implications

There are several mnotable curriculum
implications of our findings. First, the results
suggest that it is important for IS curricula to
emphasize both "hard" and "soft" IS skills. While
specific technical competencies may help the
graduates of IS programs obtain jobs, our results
strongly suggest that communication,
interpersonal, and teamwork-oriented skills
(such as project management/coordination) are
valued by employers.

The results also suggest that it is important for IS
program graduates to be well-grounded in
systems development processes and that the
traditional systems development life cycle
continues to serve as useful framework for
helping students understand the tradeoffs
associated with different platforms, applications,
programming languages, and data access
alternatives. Skills mentioned in the ads in our
sample run the full range of the systems
development life cycle.

Another important implication of the broad range
of technical skills mentioned in the newspaper job
listing that we analyzed is it is important for
students graduating from IS programs to be
prepared to develop new technical skills and
competencies on an ongoing basis. IS is a highly
dynamic field and lifelong learning is essential for
career success and professional growth and
development. As such, it is important for IS
faculty to instill a love of learning in their
students as well as to provide the conceptual
foundation on which such learning can occur.

Future Research

In order to assess the generalizability of our
findings, several follow-up investigations are
planned. First, now that a workable skills grid
and content analysis approach has been
developed, the authors intend to leverage the
work invested in this study by attempting to
replicate it on an annual basis. This will enable
us to perform longitudinal assessments and to

identify shifts in the demand for specific skills
and competencies among employers of IS
program graduates in the southeastern US.

To assess the generalizability of our findings
beyond newspaper ads, another follow-up study is
planned that will involve the application of our
final skills/competencies grid to WWW IS job
listings for cities in the southeastern U.S.
Numerous newspapers have on-line classified ads
(including want ads). In addition, independent
Web-based IS job listing services have been
developed for several major cities. It should be
noted that the job listings available through such
services are distinct from on-line classified ads
posted on the Web by newspapers. While the
same job may be listed in both venues, there may
be differences in both content and format.
Assessing/identifying these distinctions and
determining the degree to which the IS skill
patterns in these forums mimic those in print
media (newspaper want ads) should provide
another appropriate test of the generalizability of
the findings of this investigation.

The investigators also plan to utilize the results
of this newspaper classified ad study to develop
survey instruments for administration to at least
three distinct samples: job placement
("headhunter") firms, employers of the graduates
of our IS program, and alumni of our IS program.
The pattern of results that we obtain from survey
respondents along with the findings of our
analyzes of newspaper ads and on-line job listings
should, in combination, provide solid evidence of
the types of IS skills/competencies that are in
high demand among employers in the
Southeastern U.S. Such information should
enable IS program faculty in our region of the
United States to develop curricula that balance
student acquisition of high-demand
skills/competencies with an educational
foundation that is conducive to lifelong learning.
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INTRODUCTION

The management challenge for colleges of
business is changing. Expectations from the
many constituents, e.g., students, employers,
legislatures, and the public have increased
dramatically. Delivery systems are changing in
response to cost pressures and to take advantage
of developing technologies. Competition is
increasing from profit making organizations and
public institutions who are using technology to
extend their reach. Management education at
the university level is becoming more of an open
system in which former boundaries are fading as
a barrier to competition.

Accrediting organizations have responded to
these new demands by moving to mission-based,
process oriented, assessment-driven standards
for accreditation. This movement parallels but
lags developments in industry. In colleges of
business, this mission-driven focus with its
emphasis on process improvement requires
significant adaptations for faculty and creates
new demands for information to support
administrative processes. The new information
demands give information systems faculty an
opportunity to put what they teach into practice.

The changing times demand that colleges of
business direct increasing attention to new
competitive forces. Industry competition, the
seeming universal presence of private schools

such as the University of Phoenix in many
markets, and the possibility that nearly any
institution can deliver courses anywhere via the
World Wide Web (WWW) all necessitate greater
attention to:

¢ Allocating limited resources to clearly focused
activities

¢ Considering results from the perspective of
multiple constituents

¢ The effectiveness of processes
¢ The need to continually improve

Colleges of business have little choice but to
improve their management. To monitor processes
and outputs and manage more effectively,
relevant information is needed on a timely basis.
Traditional central university systems often may
not respond fast enough nor have the relevant
information. The situation is ripe for the
application of the knowledge and expertise
taught in colleges of business.

This paper describes the efforts at an AACSB
accredited college of business as it responded to
the new mission-driven  management
expectations and prepared for the formal review
of its accreditation status by the AACSB. Under
the direction of Computer Information Systems
(CIS) faculty, end-user systems were developed to
manage initial management efforts, track
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compliance with accreditation standards, track
course scheduling, provide historical data to
inform processes for setting faculty qualifications
and intellectual contribution goals, and plan
faculty requirements. The system used PC-based
database and spreadsheet software packages.

In this paper the organizational processes
needing to be addressed are identified.
Opportunities for improved information system
support of the processes are described,
accomplishments noted, and future intentions
outlined. Finally, lessons learned are shared.

WHAT WE SOUGHT TO DO

An upcoming accreditation review and its
associated information needs was the catalyst
which triggered the internal college of business
development efforts described in this paper. The
reaccreditation effort included a major mission
revision, establishment of faculty qualification
criteria, assessment of compliance with faculty
composition standards, development of processes
for planning, faculty development, improvement
of instruction, stimulation of intellectual
activities, and enhancement of the curriculum.

Key process areas and information system
support opportunities are shown in Table 1.

To meet these information needs, and in light of a
lack of institutionally provided data, the CIS
faculty established a PC-based system to support
the accreditation efforts. Driven by initial needs
for problem management and reports on
compliance with faculty composition standards,
early efforts focused on database design and
development. Subsequent efforts used the
database to assist in the development of a
spreadsheet-based faculty planning system.

WHAT WE DID

We initially looked at a system that was
commercially available and had been built using
dBase. After reviewing the database structure
and the limitations due to older technology, we

Access 2.0, was later upgraded to Access 7.0, and
was recently converted to Office 97.

TABLE 1

KEY PROCESSES AND
INFORMATION SYSTEM SUPPORT

Support Opportunities for
College of Business Internally Developed
Process Information Systems

Guide reaccreditation
process

- Problem tracking and reporting

- Compliance with standards for
faculty composition, qualification, efc.
Planning - Accomplishment tracking, e.g.,
intellectual contributions, faculty
development activities, etc.

- Assembling data for assessing
faculty qualification criteria

- Tracking historical course, faculty,
program data

- Projecting qualification status
changes for assessment of future
standards compliance, faculty
development planning, and staffing
requirements

Develop faculty - Projecting qualification status
changes for faculty development
planning

Enhance curriculum - Providing course and faculty student
credit hour data

- Providing historical data on course
offerings, including frequency and
enroliments

Improve instruction - Providing faculty teaching loads,
number of course preparations,
and student credit hours over time

Stimulate intellectual - Providing individual and aggregate

decided to build our own system using Microsoft contributions historical results to inform process
Access. An Access database system provided us for setting aggregate goals

with more flexibility, more power, access by and objectives

multiple users, ease of use, ease of integration

with other tools, and the ability to upgrade to new

versions. The system was originally built using Develop faculty - Providing individual and aggregate
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historical results

- Examining the impact of faculty
qualification criteria under
consideration

- Maintaining faculty qualification
status

qualification criteria

Administer the college - Reporting on course, faculty, facility
usage and trends

- Assessing historical and current
compliance with accreditation
standards

- Planning faculty staffing or
development needs to remain
within standards

Market the college - Assembling information to meet
needs of various constituencies

The system was built in an iterative fashion by
first assembling the components of instructional
data (course, semester offerings, numbers of
students), faculty data, and faculty output
(service, intellectual activity, and professional
activity). Existing annual faculty reporting was
used to drive the initial design of the data and
entity-relationship structures in the database.
Access forms were designed to aid the
administrative staff in populating the database.
Historical data for four years and current
semester data was entered in the database from
annual faculty reports, from faculty vitas, and
from course data that was downloaded from the
university's mainframe system.

An overview of the database structure and
reporting is shown below.

Database Structure. The database system is
built around a structure of about 30 main entities
(tables) and 15 work entities that support data
collection and reporting for the following general
areas. An entity relationship diagram for the
database is shown on the following page.

Faculty Information

+ Faculty

+ Office Hours

¢ Evaluation

+ Reassign Time
+ Qualified

+ Status

¢ Discipline

Instructional and Student-Related Information

+ Course

+ Section

¢ Faculty Section

+ Room

+ Other Instruction

* Responsibility to Students

Intellectual Contribution Information

* Books

+ Chapters

+ Journal

+ Journal Publication
+ Meeting Output

+ Other Publication

Professional Development Information

¢ Development

+ Professional Association

+ Professional Association Activity

+ Professional Activity Organization
+ Professional Activity

Service Information

+ Service
+ Service Activity

Data Entry, There are about 60 forms and
subforms used to facilitate the data entry process.
Most of the data entry using the forms is done by
personnel in the dean's office. Class data that is
maintained on the university mainframe is

downloaded. The following window titled Main
Menu is used by the office personnel to help them
get to the various forms and reports.
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The Data Entry button on the Main Menu
window brings up another menu window shown
on the following page. This window allows the
user to select the forms that perform data
maintenance on various tables. This includes
data on faculty, office hours, course data, sections
offered, discipline of the facylty, reassigned time
(administration, research, and curriculum
development) other responsibilities to students

(advisement load, job placement, organization
advisors), and other instruction (internships,
independent studies, thesis committees).

Faculty activity other than teaching is entered by
selecting the Four-part Forms button on the Main
Menu. This brings up the Four Part Faculty
Activities window that follows. This window
allows the user to select a specific name from the

faculty table and a form to enter data for that
faculty member on various activities over any
period of time.

These forms are used to enter most of the non-
teaching faculty activity for each calendar year.
Books, chapters, journals, meeting output
(proceedings, papers), and other publications
(working papers, regional reports) are all part of

intellectual activity that is entered with slightly
different formats. Service documents the activity
related to college and university committees.
Professional activity captures activity related to
seminars and professional meetings, as well as
other activity involved in learning new methods
or new technology. Professional associations are
used to record faculty activity relative to offices
held and work done that is associated with
professional organizations. Other instruction is
another link to entering other types of instruction
such as independent studies.

Reporting, The reporting system is supported by
about 200 SQL queries, 50 different report
definitions and a number of spreadsheet designs.
Selected report titles are shown in the following
list for each general reporting area. With the
database, it was possible to prepare summary
reports, such as those required for the AACSB
self-study report, and to provide detail backup
reports to support validation of the reports.

Administrative Support

+ Reports for the AACSB self-study report

¢ Course Scheduling by Department, Room,
Instructor and Time

¢ Office hour maintenance and reporting

¢ Teaching Assignments by Faculty, Area and
Semester '

¢ Projected compliance with AACSB standards
by academic area

Instructional Output

+ Student credit hours by programs, courses, and
discipline

¢ Other instructional activity by faculty and
semester '

+ Percentage Coverage of Student Credit Hours
by Academically or Professionally Qualified
Faculty ,

* Percentage Coverage of Student Credit Hours
by Full-time Faculty by Discipline

Faculty Qualifications

+ Faculty Size Composition and Qualification
+ Faculty Qualification and Recent Publications

Intellectual Activity

+ Books, Proceedings, Presentations, Abstracts,
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dJournals and other publications by faculty and
year

Service Activity

* Service activity by faculty, year and type of
activity

Professional Development

* Professional development activity by faculty,
year and type of professional development

* Professional  activity by  professional
organization

VALUE OBTAINED

Perhaps, one of the best ways to demonstrate the
value obtained from the system is through
samples of the reports the system provides on one
of the more complex aspects, that is, compliance
with AACSB standards for faculty composition.
Some of the summary level key reports for the
self-study report are described next.

AACSB standards exist for the minimum number
of full-time equivalent faculty required, the
minimum number of academically qualified
faculty, the minimum number of academically or
professionally qualified faculty, and the
maximum number of academically qualified
faculty with no doctorate. Table 1, Faculty Size,
Composition, and Qualifications, contains a
sample report providing the information needed
to judge compliance with the standards.

AACSB standards also address whether there is
sufficient coverage by qualified faculty for each
program and within each discipline. Table 2,
Percentage Coverage of Student Credit Hours by
Academically and/or Professionally Qualified
Faculty by Degree Program and Discipline,
includes a sample report addressing this
requirement.

Similar reports to address other AACSB
standards are titled, Percentage Coverage of
Student Credit Hours by Full-time Faculty by
Discipline, and Percentage Coverage of Student

Credit Hours by Academically and/or
Professionally Qualified Faculty by Degree
Program and Location.

Reports such as the above, and many others have
made the facts of historical practices evident.
Also, they allow us to see the impact of current or
projected conditions on compliance with
accreditation standards. This has helped the
college focus its attention on faculty qualification
status, staffing levels, allocation of faculty to
academic areas, scheduling of full-time and part-
time faculty for courses, and faculty development
needs.

LESSONS LEARNED

We experienced many of the typical problems
encountered in end user system development, not
the least of which was the catch-as-catch-can
development process as efforts of CIS faculty and
administrative staff were frequently diverted to
other matters. The development effort was
complicated by high start-stop-restart costs,
intermittent resource availability for data entry,
and a validation process dependent on faculty
availability and responsiveness. We did not
progress as fast or as far as we had hoped.

The project has certainly been a learning
experience for the faculty and staff involved.
Besides providing valuable information as
intended, it has provided ample classroom
examples of the difficulties of end user system
development. At the time of writing, aspects of
the system are still undergoing development.
Revised decision rules necessitate modification,
refinements in data attributes, and extensive
data validation. The system will be used
extensively to provide reports for the first draft of
our self evaluation report due early in the Fall
1997 semester.

ENDNOTE
1. The recently revised accreditation standards o

the AACSB and North Central Association are
examples of this trend.
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TABLE 1

SAMPLE REPORT
FACULTY SIZE, COMPOSITION, AND QUALIFICATIONS

Full-time Equivalent Faculty F 1993 SP 1994 F 1994 SP1995 F 1995 SP 1996 F 1996 SP 1997
1) Undergraduate Student Credit Ho 17,553 17,457 16,577 16,709 17,095 16,241 18,007 16,990
2) Graduate SCH 666 708 600 384 471 330 467 455
3) Undergraduate SCH (item 1}/400 43.9 43.6 41.4 41.8 42.7 40.6 45.0 42.5
4) Graduate SCH (tem 2)/300 22 24 20 13 16 11 16 15
5) Minimum FTE faculty required

(tem 3 + item 4) 46.1 46.0 43.4 431 44.3 41.7 46.6 44.0
6) Actual FTE faculty 59.1 61.3 59.3 61.3 57.8 59.5 60.5 61.0

Full-time Faculty

7) Minimum full-time faculty required
(item 5 x 0.75) 34.6 345 326 32.3 33.2 31.3 34.9 33.0
8) Actual full-time faculty 55.0 58.0 57.0 55.0 55.0 56.0 58.0 58.0

Academic Qualifications

9) Minimum FTE faculty required to be

academically qualified (item 5 23.1 230 217 215 22.2 209 233 22.0
10) Actual FTE faculty who are

academically qualified 41.3 44.5 43.3 445 40.0 41.8 38.8 30.0

Academic and Professional Qualifications

11) Minimum academically and/or professionally

qualified FTE required (item 5 41.5 41.4 39.1 38.7 39.9 37.5 41.9 30.6
12) Actual FTE faculty who are

academically qualified 41.3 44.5 43.3 44.5 40.0 41.8 38.8 30.0
13} Actual FTE faculty who are professionally

qualified, but not academically 7.0 6.3 6.8 7.0 10.3 1.0 13.0 13.5
14) Total FTE faculty who are academically '

qualified and/or professionally 48.3 508  50.0 51.5 50.3 52.8 51.8 43.5

Academic Qualifications with No Doctorate

15) Maximum permitted FTE faculty who are
academically qualified, but with no
doctorate (item 6 x 0.10) 59 6.1 59 61 5.8 6.0 8.1 6.1
16) Actual FTE faculty who are academically
qualified, but with no doctorate 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0
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TABLE 2
SAMPLE REPORT PERCENTAGE COVERAGE OF STUDENT CREDIT HOURS BY
ACADEMICALLY AND/OR PROFESSIONALLY QUALIFIED FACULTY BY DEGREE
PROGRAM AND DISCIPLINE
MINIMUM STANDARD = 60%
F 1993 SP 1994 F 1994 SP1995 F 1995 SP 1996 F 1996 SP 1997
BS ACCT 678% 926% 88.7% 853% 53.9% 765% 73.8% 72.9%
BSBA
Accounting 90.6% 950% 882% 97.1% 100.0% 100.0% 100.0% 58.3%
CIS 928% 963% 86.1% 954% 97.4% 96.6% 955% 86.1%
Economics 781% 80.0% 765% 79.3% 738% 843% 80.9% 71.6%
Finance 922% 859% 89.0% 100.0% 754% 76.1% 86.9% 75.9%
Management 526% 594% 67.6% 56.1% 61.0% 59.5% 64.0% 56.9%
Marketing 100.0% 81.5% 91.7% 100.0% 100.0% 92.5% 90.3% 78.0%
Service Courses 57.4% 473% 86.1% 83.8% 83.7% 86.5% 90.0%
MBA
Accounting 76.1% 45.8% 100.0% 100.0% 100.0% 36.8% 100.0%
CIS 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Economics 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Finance 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Management 100.0% 66.7% 100.0% 65.0%
Marketing 100.0% 100.0% 100.0% 100.0% 100.0%
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USING INNOVATIVE INFORMATION SYSTEMS
TECHNIQUES TO TEACH INFORMATION SYSTEMS

Carl J. Chimi
Bloomsburg University

Gene M. Gordon
Bloomsburg University

This paper discusses a number of innovative techniques the authors have used to teach courses in

Information Systems to undergraduate and graduate students.

While none of these techniques is

individually innovative, the combination of techniques provides a true "hands-on" environment for our
students; because of the way that the components of our courses are structured, students literally cannot
take exams or hand in assignments without learning these techniques. The techniques discussed include
publishing all’ course documents (syllabi, handouts, etc.) on the Web; having students use ftp to hand in
all course assignments and papers; using Netscape, HTML, and a shareware product called Webforms in
conjunction with Microsoft Access and Microsoft Excel to administer exams; and creating newsgroups for
each course to foster communication. Benefits and drawbacks to the authors' approach are discussed.

INTRODUCTION

History as we know it is fundamentally derived
from human advances through invention and
education. Historical records could not exist until
humans developed technologies for recording
their ideas and descriptions of their deeds. We
can only surmise, therefore, how prehistoric
youngsters studied, or if they indeed did. When
humans discovered methods of writing, the
nature of education changed dramatically.
Socrates developed the present protocols for
education over 3,000 years ago. The teacher
stood in front of the students, who listened and
were free to ask questions. It is evident that this
system has been in operation since that time. A
thunderbolt struck educational methods with the
invention of the printing press. Soon after, for
the first time, students were no longer tied to
their teachers' classrooms but had the
opportunity to explore worlds of diverse opinions,
challenging ideas, even revolutionary thought.
Books were at one time considered so dangerous
that mass burnings took place during the Dark
Ages around the 5th and 6th centuries with
knowledge only barely flickering to light again
through the Renaissance.

The classroom computer may not be in the same
revolutionary category as the Gutenberg Bible.
Although the effects of the classroom computer
have not been well understood, enthusiasts have
pushed their automated classrooms as
vociferously as the last generation touted the
Paperless office. On the other hand, critics have
pointed out that nothing can replace human
instructors and that pushing technology in the
classroom could engulf students in a menacing
Orwellian Cyberspace. Neither of these need be
true. For all our technological advances, we
cannot reject the concept of a teacher and a class.
Civilization as we know it today has been
achieved largely because that system works.

Bromley has stated that technology has been
regarded as either an autonomous external force
that drives the rest of society or as a neutral tool
with no impact apart from its end use. In either
case, technology and society are regarded as
distinct entities rather than as an assimilated
whole. So it is in education. The classroom and
the computer are separate or only marginally
integrated. Our efforts, as described below, have
been to more seamlessly integrate learning about
and using information systems technologies.
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LITERATURE REVIEW

A search of the literature reveals extensive work
in previous research being applied in two or three
areas: (1) kindergarten through high school
education; (2) distance education and (3)
Computer Assisted Instruction on a variety of
levels. Innovative programs for children are
being implemented with varying degrees of
success across the country. The idea of the
"virtual classroom" has led one academician to
question the need for traditional forums (Crump).
While the authors heartily applaud these
endeavors, we believe that automated scenarios
that work in school systems are not fully
applicable to the mature atmosphere of the
college campus; college students can generally be
trusted and expected to learn independently
about technology. On the other hand, the 18-to
22-year old college student - usually .on his/her
own for the first time in vastly different
surroundings than the family nest - still requires
training in those interpersonal skills that the
virtual classroom cannot supply.

The authors believe that their approach to
utilizing computer technology to meet the specific
needs of undergraduates is fulfilling a neglected
area in systems research. In the foreword for
Campus Networking Strategies, Kenneth M.
King, then president of EDUCOM said, "One of
the grand challenges for technology in the coming
decade is to create an electronic network linking
every scholar in the world to every other scholar."
(Arms) While those networks have now been set
up and even extend beyond the academic
community, there is a more pressing need to focus
on effective means for using those networks to
deliver improved instruction. One writer goes as
far as to say that "Today's technology, if used
differently, could bring advances that would
improve education dramatically-illiteracy would
be eliminated, ordinary students would make
massive gains, and restraints on bright students
would dissolve." (Bennett) The authors of this
paper agree that the innovations instituted have
made considerable instructional impact even if
they do not share the fullest extent of Bennett's
enthusiasm. A review of ERIC literature yields a
number of studies on the wuse of
telecommunications in the classroom in Teacher
Education (Russett), the use of the Internet for
University Freshman Composition (Bergland)
and other similar studies. Many studies focus on

162

the use of e-mail such as those of Granger and
Chen from the 1995 IAIM conference.

It has also been documented that both
performance and retention of college students
have been improved through cooperative, rather
than traditional individual, learning (Anson).
Nevertheless, this approach fails to include the
professor or regard the process as cyclical. The
professor still lectures; the students study. Their
relationship is hierarchical instead of synergistic.
Our hope is to use interesting and academically
valuable technological skills to slyly and
surreptitiously teach our students elements of
our course material. Mastering these skills does
not remove the students' need for the teacher, but
it does expose stud