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SHOULD THE INTRODUCTORY INFORMATION
SYSTEMS COURSE BE REMOVED FROM THE BUSINESS
SCHOOL CURRICULUM? A PRELIMINARY
INVESTIGATION

Gene M. Gordon
Bloomsburg University

Carl J. Chimi
Bloomsburg University

The purpose of this paper is to present a report on the results of a preliminary investigation of the extent to
which first-year students entering a university during the summer, who enroll in the summer Introductory
Information Systems Course in a College of Business, meet the requirements for the course upon entrance. A
second objective is to recommend a course of action to be taken in regard to the continuance or discontinuance
of the Introductory Information Systems Course. A justification for the study is that recently, there has been
discussion on the possibility of removing the introductory course as a requirement for business students. The
argument on the one hand is that more and more students are being exposed to computers and computing in
scholastic settings and as a result find the introductory course not only repetitive but also most tedious. In
addition, students are acquiring their own computers in rapidly growing numbers and because of their personal
use of applications such as Microsoft Office are sufficiently knowledgeable to move on to IS 97. 2'. Finally, the
need for computer usage in college is vital especially in light of the fact that 45% of college students in the
Northeast report they use computers regularly. (Kate)

INTRODUCTION These questions are worthy of in-depth investigation on
their own merit but cannot be fully addressed in this study
In approaching the study several questions beg to be which is limited to that raised in the title. This is just a
addressed: beginning. As other educators raise questions such as
addressed by this study they will need a cache of solid
Do scholastic computer literacy/competency courses information on which to base their decisions in an
cover 1S'97. 1 topics or are they more concerned with intelligent fashion. The authors of this study intend to
the prerequisite for that course, the 1S'97 PO which is follow-up on these and other related questions as they
a "Knowledge Work Software Toolkit?" may arise in future.
When we say students come to the university with the REVIEW OF LITERATURE
requisite skills are we talking about the Fundamentals
of IS addressed in [S'97? There does not appear to be much significant research
based upon the concerns of this study. One somewhat
Can a paper and pencil test capture skills a student related study, conducted in Israel (Koslosky et. al),
has in using and understanding applications sofiware? examined the influence of previous experience on the
computer activity of first-year university students. One
Is it necessary or appropriate that all College of result observed was that when computer activity was
Business majors take 1S'97. 1? tracked by experience, differences in behavior patterns
Proceedings of the 13% Annual Conference of the International Academy for Information Management 1
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and magnitude showed some difference. Subjects with
low-experience spent more time on computers than high-
experience cohorts did. As a result students should be
taught according to ability levels. Another study (Bianco)
that is most relevant, was designed to answer the question
of whether there is still a need for the basic computer
literacy course in college. In that study, a questionnaire
was sent out to the computer departments of all 501
school districts in the state of Pennsylvania. The purpose
of the questionnaire was to find out exactly what
computer courses if any were offered at the various
schools. In this way, the extent to which students are
exposed to computer education in scholastic settings was
determined. One result of that study was that students
enrolling in the university where the researchers teach, are
likely to have "basic computer understandings,
knowledge, and hands-on experiences in popular software
applications." While the authors of this study would
support those findings, they do believe that there is no
question but that there may be a significant difference
between what is offered in classrooms and what is
actually learned and/or carried forward to other learning
situations. For example (Seebach) concluded, “about 30
percent of incoming freshmen nationally, are graduating
from high school in June and signing up for high-school
courses in September”. Furthermore, it has been shown
that even though students may be given large incentives
to use computers over 25% at a university did not take
advantage of it in one case study. (Zagorsky)

Still another study (Partee) led the author to suggest that
implementing computer-based techniques into the college
classroom is hampered because of "inadequate preparation
in high schools (caused primarily by limited funding)
which leaves many college students computer illiterate".
In a study of college students and computers,
(Brown/Kester) found that in 1993 "students had studied
all sorts of programs in their previous schooling but had
forgotten most of them", by the time they arrived in
college. In a study of college students and computers
Brown and Kester observed that "The computer skills that
students learned in high school and early in college did
not appear to carry over into their senior year in college".
That observation, it must be pointed out, was due to the
fact that the students did not use the skills after they
learned them. Nevertheless, a study out of Texas Tech
University (Geissier/Horridge) concludes "that having
taken a high school or university computer class or
owning a computer strongly influences a student's self-
perceived level of current knowledge about computers and
the student's commitment to learning more about them".
Catholic University of America has a special program to
introduce high school students to science and technology

(Chin). Through this program participating schools are
provided with computing and networking capabilities.
Some 32 States have developed K-12 educational
standards and curriculum frameworks for technology
(ITEA) which ought to contribute greatly to pre-college
computer preparation. Much of the literature fails to
address what students know about and are able to do with
computers. Even articles on the history of computers in
education (Molnar) skip the subject of what and how
much students in scholastic settings learn about
computers. There is, however, strong evidence that more
is being done in the area than ever before. (Plotnick) for
example shows that "Computers are pervasive in schools
and higher education institutions". Computer literacy is a
very popular topic in the literature (Choo) (Smith)
(Clements/Carifio) (Amini) as are studies of gender
differences as they affect computer learning (Shashaani)
and student attitudes about computer use (Larson/Smith),
(Geisser/Horridge) (Hannafin/Cole) (Gholamreza/
Xenophon).

Some .studies (Babcock) call for more articulation
between High Schools and Colleges and Universities with

an eye towards developing new computer education
~curricula. As far back as 1993 (Woodhouse) also studied

the objectives of introductory computer courses. That
study was more concerned, however, with structured
programming and programming languages.

One study (Bianco) supported the establishment of a
testing mechanism to be administered as a part of the
Scholastic Aptitude Test (SAT) or otherwise to determine
whether students should be exempted from the
introductory college course. The DANTES test currently
being normed through the Educational Testing Service
(ETS) may be an answer. In this regard also, an
instructive solution is the recommendation, mentioned
earlier, in (Koslowsky et.al.) that there "...is the need to
tailor beginning computer courses to the students'
backgrounds”. '

Perhaps there are also solutions to the problem of what
students learn and remember such as possible in the
redesigning of introductory computer courses even as
suggested by Woodhouse.

RESEARCH DESIGN AND METHODOLOGY
Snbjects
The subjects for this study form a unique self-selected

group that may be said to have been placed there by
accidental assignment. The subjects were incoming fresh-

2 Proceedings of the 13" Annual Conference of the International Academy for Information Management
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persons more often referred to as ‘summer freshmen’.
These students are regular admits to the university who
have the opportunity to take twelve or fewer credits in the
summer and enter the mainstream either in the Fall or the
following Spring depending upon summer grade-point
average and available seats. The subjects were those who
indicated an interest in a major in the College of Business
and were enrolled in the course, Introduction to Computer
Information Systems. Data were collected on 16 subjects
who were present for the first class session. It was
expected that there would have been 25 subjects.

Measures

A test instrument, developed in-house, was designed to
measure the extent to which the incoming fresh-persons
can answer multiple-choice questions on general
theoretical computer concepts and applications. The test
was prepared from the vendor supplied Test-Bank
available with the textbook currently used in the
introductory course. Faculty members have examined the
test and agree that in large measure it is equivalent to the
kind of examination they might give as a comprehensive
final examination. The instrument consisted of 100
multiple-choice items from all 13 chapters of the text.?

Limitations

As stated above, the subjects for this study were placed by
accidental assignment. While this is not the best of design
methods the subjects were readily available and it is
appropriate for the action research objective of the study.
Caution, however, should accompany any attempt to
generalize the findings to other populations and such
attempts must be made with due regard for the limitations
of this study. It is important to note also that the sample
studied was small and that the test instrument had not
been subjected to tests of validity and/or reliability.

Hypothesis

This study may be considered to be within the class of
experiments known as Action Research. In this regard the
study is undertaken for an on-the-job application of the
results by the investigators and the improvement of the
curriculum at a particular institution. The results are by no
means less valuable as a starting point for others at similar
institutions. The major hypothesis is of the hypothesis-
prediction type and is stated as follows:

Incoming summer fresh-persons who have
completed significant computer competency
training in a scholastic setting will demonstrate
mastery of the content of the College of Business
IS introductory course with at least a 70% score
as measured by an in-house test deemed suitable
for use as a final examination.

The authors' operational definition of significant is at least
one school year of experience in a computer
literacy/competency course.

Procedures

On the first day of classes for the nine-week summer
session students filled out the short questionnaire and
answered the questions on the test instrument used as a
pre-test. The data collected from these activities were
preserved with the use of randomly assigned student
identification numbers and the link to actual names
destroyed.

Results

Simple percentages were used to show that 12.5% of the
subjects reported that they had no computer course in high
school. There were 18.75% who had one course, and
68.75% had 2 or more courses in high school. The
average score on the test instrument for subjects with no
high school courses in computers was 34.00 out of 100.
For those with one course the average was 44.00 and for
those with 2 or more courses the average was 41.27.

Of those subjects who had computer courses in high
school 68.5% covered basic concepts, and 37.5% covered
networking topics, while 50% also covered multimedia
and 43.75% had studied programming.

Subjects who used one or more word processors were
represented at almost 90% while one quarter had used one
or more databases. Nearly 40% had used one or more
spreadsheet programs.

The subjects reported that 50% had used Windows 3.1 as
an operating system and 68.75 had used Windows 95.
(See Table 1)

Proceedings of the 13* Annual Conference of the International Academy for Information Management 3
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TABLE 1
PRIOR EXPOSURE TO COMPUTER INSTRUCTION

COURSES % | GRADE TOPICS . % | SOFTWARE Apps. | % | OPERATING Sys. | %
TAKEN COVERED
[None 12.5] 34.0 |Basic Concepts [68.8 [Word-Processing {87.5 [WINDOWS 95 68.8
One 18.8] 44.0 [Networks 37.5 |Database P5.0 [Windows 3.1 50.0
'Two or more 68.8] 41.3 [Multimedia 50.0 [Spreadsheet 37.5 [Other 0.0
|Programming 43.8

The mean score on the pre-test was 40.9% with a range subjects scored at or above the 70% level expected by
from 30 to 48. (See TABLE 2) So that none of the hypothesis. The hypothesis then is rejected.

FIGURE 1
INDIVIDUAL GRADE RESULTS ON PRE-TEST

GRADE Grades by Students
46
43 100
33 90
48 | 80
44 70
39 60
45 50
T 40 |
38 30 4
a1 20 4
30 104
T 0 i : t oy Il i s Sll7
- 1 2 3 4 5 6 7 8 9 1011 1213 14 15 16
40 Students
47
35
An interesting result is contained in an analysis of the Database Applications) and chapter 9 (Communications-
grades students received on the pre-test based on chapters The Electronic Web), the score was slightly above 60%.
from the text. (See Figure 2) The 70% level was achieved The rest of the 13 chapters all falling at or below 50%
on chapter 7 which covered Word-processing and Desktop show that there is a need in the areas of Hardware,
Publishing while concerning chapter 8 (Spreadsheet and Software, Programming etc.

£
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FIGURE 2
GRADE RESULTS ON PRE-TEST BY CHAPTER

Grades by Chapter
100 |
D :
= &
e
&) B
B s B L3 BE EE B 3
5 6 7 8 9 10 11 12 13
Chapter #
TABLE 2 TABLE 3
SUMMARY OF GRADES AND QUESTION SUMMARY STATISTICS
DIFFICULTY
‘ - Total grade
ot TOTAL: vy
Easy | Medium | Hard Mean 40.875
Student 20 54 26 Standard Error 1.306633716
1 75.00% | 40.74% | 34.62% Median 42
2 45.00% | 44.44% | 38.46% Mode 43
3 50.00% | 25.93% | 34.62% Standard Deviation 5.226534862
4 65.00% | 42.59% | 46.15% Sample Variance 27.31666667
5 60.00% | 40.74% | 38.46% Kurtosis -0.408085553
6 45.00% | 35.19% | 42.31% Skewness -0.613867968
7 80.00% | 38.89% | 30.77% Range 18
8 40.00% | 42.59% | 23.08% Minimum 30
9 [ 45.00% | 33.33% | 4231% Maximum 48
10 | 65.00% | 35.19% | 34.62% (S; un 6?;
11 | 60.00% | 20.37% | 26.92% oun
12 65.00% | 42.59% | 34.62%
13 70.00% | 37.04% | 34.62% Concerning the difficulty of test questions, as may be
14 55.00% | 35.19% | 38.46% expected, subjects did a lot better on question deemed
15 60.00% | 50.00% | 30.77% easy than they did on those of medium difficulty and in
16 55.00% | 27.78% | 34.62% turn, better on the medium than on the hard. For student
3 both the easy and hard questions were answered at a
higher level than the medium. A similar result was sed4en
also for students 4, 9, 11, 14, and 16.
Proceedings of the 13™ Annual Conference of the International Academy for Information Management 5
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CONCLUSIONS AND RECOMMENDATIONS

Based upon the rejection of the hypothesis, the authors
conclude that until further research is done the
Introductory Computer Information Systems Course
should remain a required part of the Business College
curriculum. A carefully constructed test of the computer
abilities of high school students needs to be established, as
the instrument used in this study did not provide a high
degree of confidence. Prior to the development of the test
some understanding must be reached among high school,
college, and university computer educators as to what
students should know or be able to accomplish with
computers. Then the textbook publishers, curriculum
specialists, test bank designers and others must work
together to ensure outcomes that allow the high school
graduate to have full computer competency. The
literature shows that there is movement towards both of
these criteria and especially in regard to the latter on the
state level. Based on this study, students appear to be
getting exposed to application suites such as Microsoft
Office. Whether that is sufficient for computer literacy or
competency remains to be seen and begs for investigation,
The authors can remember when there was a burst of
enthusiasm in educational circles for abolishment of
freshman English and algebra from the college curriculum
since so much is offered in the fundamentals of those
subjects at the scholastic level. This idea has not been
borne out in reality and it is suspected that the same will
be true of freshman computer courses.

It is recommended that this study be replicated in a
number of different settings with standardized test
instruments and topic commensurate with what is taught
in schools. The questions raised at the front-end of this
report remain compelling and should be addressed.
Perhaps a team such as that which designed the 1S°97
model curriculum should be assembled to bridge the
curriculum gap between high school and college establish
a pre-college model curriculum,

ENDNOTES

1. IS8 °97 is the Model Curriculum and Guidelines for
Undergraduate Degree Programs in Information
Systems. This curriculum was developed as a
collaborative efort of the Association for Computing
Machinery, the Association for Information Systems,
and the Assoication of Information Technology
Professionals. The course IS *97. 1 refers to the first
course in the sequence of courses under this model
curriculum.

2. Curtin, C, et al., Information Techology: The
Breaking Wave. McGraw-Hill, 1998.
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INTEGRATING BUSINESS AND IT EDUCATION

Mohan Tanniru
Oakland University

INTRODUCTION

In today's changing business and IT world, it is critical
that we educate students to be adaptive to the changes in
the market place, use information technology effectively
when appropriate, and work effectively as teams to solve
business problems. Many models have been used in
business and computer science schools to provide students
with either the technology or application focus, and these
are successful in building needed "mediation" skills -
provide business student with some IS exposure/
understanding or CS' student with business
exposure/relevance.

However, as the growth in demand for the use of
technology increases in the business arena, it is critical
that non-technical users become more proactive in using
IT and managing the development of IT projects. This
would have required extensive training in the past when
most of IT is main-frame based and application
development is based on 3™ generation software.
However, in today's PC/workstation environment and
GUI-based application development, it is not
inconceivable that many work-flow automation, data
retrieval, web-based applications can be conceived,
developed and managed by users that are technically
inclined. This shifting of responsibility for some of the
application development (ex: personal productivity type
applications) to users, empowers them to use technology
more proactively. It also relieves the IT units from the
development of such business driven and highly volatile
systems, so they can focus on enterprise-wide systems and
act as an effective R&D for the firm by exploring the
relevance of new and continually changing technologies.

With this in mind, the School of Business Administration
at Oakland University has established a business minor in
applied technology (called Applied Technology in
Business) and it is available to all business students on a
competitive basis.

This minor is different from a typical IS minor (or major)
in the following way: an IS minor often is a collection of
courses a business student takes from the IS department to
get exposure to systems development activities, so they
appreciate the complexities behind systems
development/implementation effort. In other words, the
focus of these IS minors is to make the business student
see the world through the eyes of an IS professional. This
is probably sufficient if a user is going to continue to rely
on IS professionals to build systems. However, if we want
to make users more proactive in the development and use
of IT on their own, they need to see IT from a business
professional's perspective: what are the business problems
a firm is facing and how can IT play a role in solving
these problems. Also, in order to gain confidence in their
own capabilities and become proactive in the use of IT,
they need to build application prototypes using IT and
solve specific business problems. In other words, they
need to see IT from a business professional's perspective.

The rest of this paper is organized as follows. Next section
briefly describes the program and it current participants.
Section three provides a broader program overview and
discusses two specific sections that have a direct impact

- on the program curriculum.

- APPLIED TECHNOLOGY IN BUSINESS (ATIB)
PROGRAM

The Applied Technology in Business program is a unique
business minor that focuses on training business students
in the proactive use of information technologies to solve
business problems. It has the following features:

- Program is sponsored by corporations - every
student admitted into the program has a corporate
sponsor, who makes a contribution to the program for
two years

- Sponsoring companies provide real business
problems for the students to solve, and these are

8 Proceedings of the 13" Annual Conference of the International Academy for Information Management
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addressed in three of the four courses they take under this -
program

- Students, drawn from all business majors, leam
problem solving, application development, project -
management and IT skills from the classroom, and
apply these skills concurrently to solve business
problems that are posed by the sponsoring firms -

- Students work in teams to solve business problems
over a three semester time period, so they learn the -
application of IT to a variety of business settings and
manage the development of these applications
projects -

- Students incorporate many of the business and IT
professional skills within their project activities.

Some of these skills include: -

- Making oral presentations,

Documenting and prototyping,
Gathering data and analyzing it, and

Learning to use help systems and other support
environments in learning technology, etc.

Students admitted into the program are
undergraduate juniors

Students will have taken two IS courses: PC
Introduction and Introduction to MIS concepts

Students have four semesters to complete the
program and their last semester will be a half-time,
in-residence internship at a corporate site, and

Students are to become educated in the broader
management and use of information technology

- Preparing executive summaries and status reports, Course Structure
- Working in teams, managing time and resolving Four courses are established to support this program
conflicts, (ATB 306, ATB 307, ATB 406 and ATB 407).

- Tracking projects and allocating resource (time and
human resource)

FALL
First semester Junior

ATB 306
Business/IT Foundations

I

FALL
First semester Senior

ATB 406
General IT Management

T
i

- AT =
WINTER WINTER
Second semester Junior Second semester Senior
ATB 307 ATB 407
IT Project Management IT Internship
Proceedings of the 13™ Annual Conference of the International Academy for Information Management 9
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The students enter the program during the first semester
of their junior year and leave the program in the second
semester of their senior year.

1997-1999 Corporate Sponsors

Champion Enterprises
Comerica

Durakon Industries
EDS (2 students)
IBM

Chrysler Corporation
Compuware

Eaton Lectron Products
Hubert Distributors
ITT Automotive

Kelly Services Lear Corporation
Meritor Automotive MSX International
Core Industries (now The United Dominian Industries)
School of Business Administration (2 students)

1998-2000 Corporate Sponsors
Champion Enterprises

Compuware
EDS (2 students)

Chrysler Corporation
Eaton Products
GMAC

Kmart

Meritor Automotive
Providence Hospital

St Joseph Mercy Hospital
Volkswagen of America

ITT Automotive

Lear Corporation

National Tech Team

RGIS Inventory Specialists
St John's Health System

PROGRAM FRAMEWORK

The objective of the Applied Technology in Business
(ATiB) Program is to coordinate education, training,
knowledge transfer and research in the application of
information technology to business using the coordinated
effort of three entities: faculty, students and professionals
JSrom industry. Refer to Figure 1. While this by itself is
not new as many schools use internships and co-ops to
support student-industry interaction, consulting to support
industry-faculty interaction and traditional class-room
teaching to support faculty student interaction, what
makes this program unique is the active participation of
the all three in each activity. This is elaborated below.

FIGURE 1
A TIRADIC PARTNERSHIP OF FACULTY, STUDENTS, AND INDUSTRY

Industry

Student Faculty
Participation Coordination
Faculty Students
Industry
Coordination
10 Proceedings of the 13" Annual Conference of the International Academy for Information Management
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The faculty<->student interaction in this triadic
relationship uses a variety of pedagogical means to
support the class room teaching and industry plays an
active role in this process. They

- listen to student presentations at monthly workshops
and provide feedback,

- provide and coordinate projects so the students can
learn about the application of technology,

- grade some of these project outcomes and the
associated project activities,

- come to the class room to discuss various issued
industry is facing in the information technology
arena, and

- participate in the yearly review of the program
(curriculum, technology and research).

The student<-> industry interaction allows the firms to
explore new technologies using bright and young minds in
a relatively low-risk environment, while at the same time
providing opportunities for the students to experience the
complexity of problem solving in the real world. While
this type of interaction in seen in many co-op and
internship programs, this program differs from others in
the following ways

- The project activity is modularized over three
semesters, so that both business and IT skills are
learnt incrementally. The faculty play an active role
in this interaction by coordinating projects more
directly in the early phases of the program and
gradually letting the students manage them on their
own towards the end.

- Even if a student is working on one project, because
most of these are done in the early phases in the
ATiB laboratory, they get to learn from other student
projects and share what they learnt with others. The
Jaculty play an important role in supporting this
knowledge sharing.

- Each student works with as many as three to four
companies on multiple projects with different
students so they get a breadth of exposure to real-
‘world problems and the associated IT-related
challenges, and learn to work with a variety of
students. Again, faculty play an important role in the
project assignment and team-formation.

The industry<->faculty relationship allows for the
continued faculty leaming of the problems in the
application of technology to business, so appropriate

research ideas can be pursued. Again, while this in itself

in not uncommon and many consulting activities of
faculty support this type of exploration, what makes this
program unique is the role students play in the initial
research exploration. The diversity of projects students
engage in allows the faculty to look at the exploration and
use of technology first, and then look for methodologies
and generalizations based on this experience. Also, given
that the projects are not limited to any particular area
(address all aspects of value chain and all types of
technologies), the research endeavors allow the
participation of faculty from multiple disciplines and
multiple universities.

This partnership is operationalized using four basic
frameworks

Business Application Framework
Skill Training Framework
Knowledge Management Framework
Applied Research Framework

In this section, we will discuss the business application
and skill training frameworks, as these are critical for the
curriculum development of the ATiB program.

Business Application Framework

Given that use and/or exploration of information
technologies by different organizations at any given time
is to support some aspects of business operations or
decisions, we wanted to use a generic framework to map
the corporate projects that are undertaken under this
program. This not only makes the teaching of concepts
easier, but it also helps us look for similarities among
various projects, generate methodologies that are
applicable across applications, and store and reuse
knowledge acquired.

The framework we chose is shown in Figure 2. The
operations activity is studied further in depth by mapping
it to various primary value chain activities (Porter). The
control and planning activities are expanded to
accommodate the multiple levels of decision making
(operational to strategic), and the communication is
looked at from internal and external perspectives.

Proceedings of the 13* Annual Conference of the International Academy for Information Management 11

23



Q

E

Aruitoxt provided by Eic:

FIGURE 2

BUSINESS APPLICATION FRAMEWORK

planning

A 'L,:.;,:} Vi A Y

operafions

control

External communication

Each of the projects is mapped to operations, control, FIGURE 3
planning and communication (internal and external) IT USE IN SUPPORT OF BUSINESS
activities of a firm. An incremental and evolutionary APPLICATIONS
approach is used to discuss the applications. Study the
simple gnd bas;lme applications first and bullfi on thgse ATB 306 | AYB 307 | ATB 405
to more interesting and somewhat complex applications in - . LI -
each of the other two semesters. See Figure 3. Crtommsl Email and Web/database | Networked
Communication | Intemet/Web interfaces, and virtual
First semester includes process analysis/design of Use :::ma;tr—‘based organizations
business operations, simple data analysis for control o e
and spreadsheet modeling for planning, and simple Infemai Email and Work-flowand | Knowledge
email/web based support for communication; | Communication | Intranet use, document management
. document management and reuse
. . L . | transfer, file
Second semester includes inter-organizational linkage attachments
of business operations, advanced information — )
retrieval for control, knowledge based and group Planning Decision Knowledge- IS planning
. . . support for based and and resource
declslqn suppqrt systems for planning, group-ware business group decision | allocation
based interaction for internal communication, and functions, what- | support
web-based integration for external communication; | fanalysis
. ) . Confrol Reporting and Data analysis, Executive
Third semester includes network-related issues for q::..;inggof problem d support and
integration of operations, environmental scanning for datafromdata | diagnosis,and | competitive
control, strategic uses of IT and resource allocation as bases envionmental | intelligence
part of planning, and intranet and Internet scanning
technologies for internal and external Operations | Business Process Role of
communication. | process sequencing, networks on
documentation costing, and inter-
| and redesign use of IT for organizational
process operations
improvement
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Skill Training Framework

A set of business and IT skills a business student needs to
acquire are identified from prior research. In order to
assess the relative importance of these skills for a business
student, who is to become effective and proactive in the
use IT to solve business problems, we surveyed several
academic faculty and corporate sponsors of this program.
These skills in the order of importance are shown in
Figure 5. We recognize the need to revisit this set
frequently if the program is to remain relevant over time.

In order to incorporate the training of business students in
these skills over a three semester program, an
incremental approach is used (see Figure 4).

1) Introduce the students to high priority business and
IT skills in the first term and add others
incrementally. Figures 6 and 7 show the skill ladder
for both business and IT skills.

2) Integrate the learning of these skills into the
classroom teaching (applications using the business
Jramework discussed earlier) and projects provided
by the sponsors.

This is accomplished by having classroom work on
building various IT applications (e.g. enterprise data
modeling, group decision support system for budgeting,
work-flow automation, e-commerce applications,
knowledge based applications, etc.) completed in teams
and presented (oral as well as written) to various corporate
sponsors.

FIGURE 4
BUSINESS/SKILL INTEGRATION

Business/IT
Skills

Project Mgmit.
Skills

FIGURE §
A LIST OF BUSINESS AND IT SKILLS

Skills Ranked 7-8 on a 1-10 scale (10 being the most
important)

Business skills

Problem solving skills

Working in teams and supporting diverse views

Oral presentations of project proposals and summaries

IT skills

Dos/Windows, Data bases, Spreadsheet, Internet/Web
use, and Word processing

Skills ranked 6

Business skills
Written communication skills
Research skills
Project management skills
Conflict management
Managing Team work

IT skills
Generating reports
Use of different software packages
End-user application development
Cost justification and System integration

Skills ranked 4-5
Business skills
Interviewing
Professional correspondence
Meeting management
Entrepreneurship
Innovation
Broader business issue understanding
IT skills
Access.to external data
Some programming (e.g. Vbasic)
Data analysis
Use and evaluation of software packages
Network management
IT management - planning and implementation
Ethics and security issues
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FIGURE 6
BUSINESS SKILL LADDER

ATB406

Interviewing

Professional correspondence
Meeting management
Enterpreneurship

Innovation

ATB307

Written communication skilis
Research skills

Project management skills
Conflict management
Managing team work

ATB306
Probiem solving

Working as a team and accepting diverse views
Oral presentation

FIGURE 7
IT SKILL LADDER

ATB406

Access to external data
Vbasic-type programming
Data analysis
Use/Evaluation of packages
Network management

ATB307

Generating reports

Use of different software packages
End-user application development
Cost justification

System integration

ATB306

Dos/Windows

Data bases

Spreadsheets

Word processing

Electronic maillinternet access
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FIGURE 8
A DESCRIPTION OF PROJECTS COORDINATED IN WINTER 98

Project Brief Description Project IT
Number Category Category
1 Do market research for a technology-based employee Business - none -
placement firm Analysis
2 Do an analysis of the current business processes used Process disparate
to support an external customer and propose a feasible IT based Analysis IT
architecture
3 Analyze current system and develop a streamlined approachto ~ Systems Lotus
extracting pricing data Analysis Excel
4 Analyze current work-flow model implemented in a groupware  Systems Lotus
product and re-use this model for other applications A&D Notes
5 Implement organizational policies/procedures system for use by Design Lotus Notes

multiple users

6 Analyze current data gathering process used to allocate human  Analysis & Access Web
resources and streamline it for greater efficiency and reporting  Design VBasic

7 Investigate ways to support user innovation by enabling them to Business - none -
seek the needed information Analysis

8 Analyze current workstation monitoring system, used to identify Systems LanDesk
application inventory, and redesigned it for improved access and A & D database
querying flexibility

9 Validate a new system being designed to replace an existing System Contract
sales, invoicing and operations system Validation Software

10 Investigate into the feasibility of developing a "Competitive Business Internet
Intelligence Analysis
System”

11 Investigate into the way one can support distributed learning Systems LOTUS
using Internet/group-ware products Analysis Notes

12 Analyze systems used to support "business recovery" and Year  Systems - none -
2000 validation Analysis

13 Investigate into the use "help system software" for tracking Analysis & Help
customer complaint processing Design Systems

14 Develop an integrated web application that links corporate and  Analysis & Web
departmental views (SBA and departments) Design

15 Develop a system that supports analysis of human resource data, Analysis & Access/
stored in a data warehouse Design Vbasic

16 Migrate from a current system to a new system to better support A, D, and Access
query and report generation Implement
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Use corporate projects to support incremental
learning of many project management and
problem solving skills. A sample of our first
term projects (winter 1998) are shown in
Figure 8.

The first semester is spent in learning problem
solving skills, engaging in team-work, etc.
using class projects, without direct industry
interaction. Percentage of coursework
allocated to corporate projects = 0%

The second semester is spent in solving real
industry problems using a campus laboratory
under closer supervision of the ATiB staff.
Percentage of coursework allocated to
corporate projects = 40%

The third semester is spent solving business
problems with less direct supervision and
greater mix of lab and company facilities.
Percentage of coursework allocated to
corporate projects = 70%

The last semester is spent doing all the work at
the company site as a half-time resident intern.
Percentage of coursework allocated to
corporate projects = 100%

Integrate individual learning of a student team

Jfrom these projects with the learning of all others
and support diverse exposure to

problems/projects that address multiple facets of
a business.

Each student team of two students is assigned to two
different company projects each semester. This exposes
the students to a minimum of five different company
projects during the program. To facilitate sharing of
individual project knowledge with all others, the students
use the lab environment to complete projects for two
terms, thus allowing broader exposure, present their work
periodically to the entire class for feedback and
evaluation.

3) Relate the project work to business application
Jframework.

Each of these projects are mapped to applications in
operations, control, monitoring, and communication and
the project summaries are stored under these categories
for future use.

CONCLUSIONS

In this paper, we discussed a framework that is being
developed to train business students in the proactive use
and management of information technology and discusses
how this activity is supported through projects provided
by several corporations. This program is relatively new
(one year old) and will undergo several revisions and
refinements before it can be considered a success or used
as a template for other schools to follow, if appropriate.
However, our intent at this time is let people know about
the program so we can get constructive feedback from our
sponsors, potential sponsors, faculty from various schools,
etc. and of course from students, who are primarily the
recipients of such a program. Hope to keep you informed
of our progress and you can continue to monitor our
activities via our web page: www.sba.oakland.edu/atib/.
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KNOWLEDGE MANAGEMENT: A CASE STUDY
APPROACH AND ANALYSIS

Jay Liebowitz
University of Maryland-Baltimore County (UMBC)

Knowledge management is one of the fastest, emerging trends in industry and government. Knowledge
management deals with how best to leverage knowledge within and external to the organization. Because this
knowledge management field is just developing, there is tremendous work needed to build knowledge
management foundations, concepts, methodologies, tools, and techniques. Those organizations that aren’t
exploring knowledge management within their organization will fall behind their competitors. This paper
addresses a case study of an organization that recently was assessed and analyzed, by the author, for its
knowledge management activities. Knowledge management is such an important topic that Information Systems
(IS) curricula should include a course on this timely and emerging topic.

INTRODUCTION

Ask almost any Chief Executive Officer what separates
their company from their competitors. The typical
response is "our knowledge." Many leading organizations
are now discovering that they need to do a better job of
capturing, distributing, sharing, preserving, securing, and
valuing this precious knowledge in order to stay ahead, or
at least survive, with their competition. Companies like
Coca Cola, Sequent, Hewlett Packard, Coopers and
Lybrand, and others have established new positions within
their companies to oversee and better manage knowledge
in their organizations. This new position is often called
the "Chief Knowledge Officer", and Knowledge Analysts
(like at FedEx) assist the CKO in analyzing the knowledge
processes within the firm in order to improve human
performance.

The process of managing knowledge in organizations is
referred to as "Knowledge Management" or "Enterprise
Knowledge Management” (Liebowitz and Wilcox, 1997;
Liebowitz, in press). Knowledge management is the
process of creating value from an organization’s
intangible assets. The focus is to provide mechanisms for
building the institutional memory or "knowledge base" of
the firm to better apply, share, and manage knowledge
across various components in the company.

Some companies are now being called "knowledge
organizations" (Liebowitz and Beckman, 1998), as we
have moved beyond managing "information" to managing
"wisdom." Wisdom might be equated with information

plus added value. The added value might be some rules
of thumb or "heuristics" acquired from years of
experience. Wisdom is the application of "knowledge" in
the right settings. Without such knowledge or wisdom,
companies might falter into Social Darwinism where the
weaker firms get eliminated. In order to best leverage
knowledge or wisdom in the organization, companies are
transforming into "intelligent organizations". With
reengineering, downsizing, rightsizing, and other "ing's"
in vogue, companies are looking toward maximizing their
knowledge in organizations in creative and intelligent
ways.

Organizations need to get on the information and
knowledge superhighway in order to stay competitive
(APQC, 1998). Direct marketing and improved
distribution channels can be facilitated by the Internet to
better target and serve customers. Additionally, many
organizations are using intranets to build a knowledge
repository (Liebowitz, 1997; 1999) within their
organization for improved sharing of knowledge and
information.

This paper describes a case study examining the
knowledge management activities of a leading US military
organization specializing in strategic leadership. This
organization has about 120 employees of which 50 can be
considered knowledge workers. It is argued that
knowledge management is such an important topic that
Information Systems (IS) curricula must include a course
in this area.
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STRATEGY, APPROACHES, AND PROCESSES

Based upon the survey results, the organization under

study does not know how to measure the value of its

intellectual capital. People, processes, and
products/services are the most important knowledge
carriers in its organization. The organization’s overall
strategic goals do not include knowledge management
explicitly. A knowledge management initiative has been
conducted for less than one year. Customer intimacy
(focusing on providing “total” solutions for a well-selected
group of customers) is currently the strategic emphasis
within the organization. The most important knowledge
management objectives in the context of the
organization’s business strategy are combination of
customer-knowledge and internal know-how. The least
important knowledge management objectives are:
acquisition of new knowledge from external sources,
generation of new knowledge inside the organization,
standardization of existing knowledge in the form of
procedures/protocols, transforming individual (people’s)
knowledge into collective knowledge, and facilitation of
the “re-use” and consolidation of knowledge about
operations.

Intranets (including groupware) is the major approach
used in the organization for sharing and combination of
knowledge. Lessons learned analysis is the key approach
used for the creation and refinement of knowledge.
Lessons learned inventories are used for the storing of
knowledge in the organization. Each of these approaches
is used at a business unit-specific level versus an
organizational-wide level.

About a year ago, the key knowledge management-related
activity in the organization was established to have a
lessons learned section in the organization’s intranet. The
focus is to share lessons learned with new employees and
organizations. It is unclear as to what the bottom-line
impacts of this practice area are at this point.

A second example of a knowledge management-related
activity used in the organization is an intranet repository
of information for organization exercises. The senior
leaders of the organization started this project about two
years ago and is an integral part of the organization’s
exercises. It has resulted in improved sharing of
information and archiving of information and knowledge.

CULTURE

The decentralized operations of the organizational culture
seem to support effective knowledge management. A lack

of teamwork among sub-elements of the organization
appear to be barriers to effective knowledge management
in this organization. There has been little to no
organizational buy-in and acceptance about knowledge
management at the senior, middle, and supervisory
management levels. There has been much buy-in and
acceptance at the professional/knowledge worker staff
levels. Currently, there are no specific training programs
in place to support knowledge management. No
incentives or reward system is in place to support
knowledge management.

TECHNOLOGY

Information technology (IT) is used as an enabler in the
organization to learn and innovate to do the job better, and
to create new products and services. There is no “formal”
WebMaster function. Intranet technology is used to
support knowledge management efforts via shared
documents/products, and gathering and publication of
lessons learned/best practices. Internet functions are also
used for knowledge exchange with suppliers and
customers. Knowledge-based systems and centralized
best practice/lessons learned databases are used in the
organization as well for supporting knowledge
management functions. More expert systems are being
planned to support knowledge management, especially the
use of intelligent agent technology over the intranet.

BUSINESS OUTCOMES

The organization currently does not capture, measure, and
track the value of the organization’s knowledge. It
doesn’t measure/track the (new) knowledge generation
within the organization. Knowledge sharing is also not
measured within the organization. No measurement
system is in place that shows how knowledge management
affects the bottom line. No measurement is made of the
value added and cost of knowledge management in the
organization. The desired business benefits for the
organization through the systematic management of
knowledge and intellectual capital are: improving
(quality) products and services, innovation (new products
and services), and improved (strategic/tactical) decision
making.

Increased innovation in the organization is measured by
mainly anecdotal evidence and evaluations/surveys.
Business growth is measured by evaluations/surveys, and
practice and process improvement is measured by
anecdotal evidence in the organization. Increased
customer satisfaction is measured by evaluations/surveys,
and enhanced employee capability and organizational
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learning are measured by anecdotal evidence. Knowledge
management isn’t currently integrated with business
processes or product processes in the organization.

Knowledge Survey of Valuating Human Capital in the
Organization under Study

A knowledge survey dealing with human capital was
completed in order to determine how the organization
contributes to each factor below:

Training and Education

* Formal training of employees: one week orientation
to senior employees; usually 1 week every three years
to other staff.

*  Formal education of employees (i.e., degrees): senior
employees have usually Masters degrees and many
have Ph.Ds; most of the senior employees have been
through senior service college; the other staff have
mostly a high school education.

*  Mentoring and On-the-Job Training: it does happen
but is not formalized.

Skills

*  Research skills: for senior employees, it’s a definite
plus.

*  Entre- and Intra- preneurship skills: minimal.

* Retentionrates of employees: senior employees-high;
other staff-fair.

Outside Pressures and Environmental Impacts

* Industry competition: for senior employees, not much
competition; information systems/computer science-
related employees--highly competitive; other staff--
very little competition.

e Half-life of information in industry: senior
employees--strategy, yearly; information systems
staff--6 months; other staff--2 years.

e Demand and supply of those in the field: senior
employees--demand low, supply medium;
information systems staff--demand high, supply
medium; other staff--demand low, supply high.

Internal and Organizational Culture

* R&D expenditures of the organization: very small in
comparison to operations expenditures

*  Formalized knowledge transfer systems (e.g., lessons
learned databases or best practices guidelines
institutionalized within the organization): lessons
learned section of the organization’s intranet.

* Informal knowledge transfer systems (e.g., speaking
with top management, secretaries and assistant to top
management, attending organizational events, the
“grapevine”): very informal, dependent on individual
initiative.

e Interaction with customers and users: highly
structured for selected individuals to perform most
interactions with customers.

* Physical environment and ambiance (e.g., nice office,
reasonable resources, etc.): great office, computers,
and resources for performing jobs.

e Intemal environment within the organization (e.g.,
reasonableness of demands by management placed on
the employees, etc.): very reasonable.

e Short term (2-4 years) and long term (5 years or
more) goals/prospects, from the employee’s
perspective, of the organization’s viability and
growth: organization’s very short term goals (1 year)
are known; no knowledge of short term or long term
goals for the organization; assume current mission
and goals will be the future goals.

Psychological Impacts

* Morale (attitude, benefits, compensation,
conferences, travel, vacation time, etc.) of employees:
senior employees--good; information systems staff--
poor; other staff--average.

*  Creativity and ingenuity of employees--good.

* Employee stimulation and motivation--good.

Ranking of Factors from 1 (most important) to 19 (least

important) in terms of their importance towards
contributing to human capital growth in the organization:
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Forthe top S factors, rate how well (Excellent, Good, Fair,
Poor) the organization is satisfying them:

1--employee morale FAIR
2--employee stimulation and motivation GOOD
3--short term and long term goals FAIR
4--formalized knowledge transfer systems POOR

5--informal knowledge transfer systems FAIR
6--employee creativity and ingenuity

7--formal education of employees

8--formal training of employees

9--mentoring and on-the-job training
10--retention rates

11--entre- and intra- preneurship skills

12-- internal environment within the organization
13-- physical environment and ambiance

14-- research skills

15-- R&D expenditures of the organization

16-- interaction with customers and users

17-- demand and supply of those in the field

18-- industry competition

19-- half-life of information in industry

ANALYZING THIS ORGANIZATION FROM A
KNOWLEDGE MANAGEMENT PERSPECTIVE

In analyzing this organization from the Delphi survey
results, this organization isimplementing some knowledge
management activities (such as a lessons learned section
on their organization wide intranet), but little has been
done. Even with this lessons learned repository, there is
a "knowledge attic" approach being used whereby a
passive data collection and a passive analysis and
dissemination are used. The knowledge attic approach is
the simplest of the techniques for developing a knowledge
repository where the lessons learned, in this case, are
entered by the individual workers in the organization and
are accessed if people in the organization want to see
some of these lessons learned. There isn't an internal
"knowledge transfer department” within the organization
that is checking if a "lesson learned" is truly a lesson
learned (i.e., meeting certain criteria and guidelines), and
this department isn't playing an active role in analyzing
these lessons learned and sending them to appropriate
individuals in the organization. Interestingly enough, a
different arm of this global military organization (not the
specific organization being studied here) has a
"knowledge publishing" approach to building their lessons
learned knowledge repository. In this other part of the
organization, there is a Center for Lessons Learned which
allows electronic submission, via the web, of lessons
learned to this Center. Correspondingly, once these
lessons are received, they are checked for appropriateness

as a lesson learned, and then are sent by the Center to
individuals in the organization who would find these
lessons to be of value.

The organization being studied here doesn't seem to value
its knowledge based upon senior level support. Very few
formalized knowledge transfer systems have been
developed within the organization. Strategic goals and
objectives are not easily conveyed from senior
management to those in the organization. Very little
training and education is provided to employees in the
organization to further develop their skills and expertise.
Very little is being spent in research and development to
expand the knowledge base in the organization. There is
also little concern for valuating knowledge in the
organization in order to measure its value added being
provided to the organization. Knowledge is typically
transferred via word of mouth, internal memos, and
through the grapevine.

From an organizational climate and culture viewpoint,
knowledge management would enhance the activities that
are stressed by the organization: namely, various strategic
exercises that are performed throughout the year in terms
of wargaming and simulations. Sharing lessons learned
and best practices from one year's exercise to the
following year's exercise would greatly benefit and
improve the exercises from one year to the next. This is
being accomplished a bit, but more threaded discussions,
on-line forums, and categorized lessons learned could
greatly add to this experiential base. Additionally, a
formalized knowledge transfer system could be developed
in order to better convey the strategic, short term, and long
term goals of the organization from senior leadership to
others in the organization, and to provide input from the
various organizational members towards creating these
goals and objectives.

The top five factors cited in terms of importance towards
contributing to human capital growth in the organization
were, in order: employee morale, employee stimulation and
motivation, short term and long term goals, formalized
knowledge transfer systems, and informal knowledge transfer
systems. It appears that only employee stimulation and
motivation is rated as "good" in terms of how well the
organization is satisfying their objectives. The other factors
were rated as either "fair” or "poor” in terms of contributing
to human capital growth in the organization. A slight
paradox is occurring in the organization whereby employee
stimulation and motivation is deemed higher than employee
morale. One would think that the two factors would correlate
well, but this may not be the case with this organization.
This would have to be further investigated.
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SUMMARY

This organization certainly is not a “knowledge
organization”, due to its lack of knowledge management
activities and processes throughout the firm. In fact, a
recent survey indicated that out of 200 Fortune 500
companies, only 4 of them thought of themselves as a
“knowledge organization.” A knowledge organization is
an entity that leverages and maximizes its use of
knowledge in a value-added way, internally and
externally, to the organization.

In order for organizations to become better cognizant of
the methodologies, techniques, tools, and concepts
involved with knowledge management, universities should
offer courses on knowledge management to help shape the
field. Specifically, information systems (IS) curricula
should include a course dealing with “knowledge
management”. Most universities currently lack such a
course, with the exception of such schools as University of
Texas-Austin and George Washington University. In the
future, as the knowledge-based economy continues to
grow, knowledge management will become an integral
part of the strategic mission of organizations.
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TIRED OF TEACHING SOFTWARE APPLICATIONS?

Susan K. Lippert
George Washington University

Mary J. Granger
George Washington University

Instructor-lead instruction is not the only way to learn software application packages (Harp, Satzinger, Taylor
1997). Many university business schools have an instructor-led course introducing computer software
application packages. This course is often required for all undergraduates and is a prerequisite to other courses,
such as accounting, finance, marketing, and operations management. Knowledge and skills gained in this course
should enable students to not only understand “the mechanics” but also apply the learned skills to more complex
problems during their business careers. Many entry-level positions, regardless of the discipline or industry,
require some knowledge and understanding of several software application packages. Graduates of a business
school are expected by their future employers to have mastered these productivity packages. Therefore, students
in this first Information Systems (IS) course usually learn World-Wide Web searching techniques using a
browser, an operating system, a word-processing package, a spreadsheet package and some presentation
graphics. This paper provides some additional rationale for selecting self-paced software over traditional
classroom instruction and also reports the outcomes of 24 students using self-paced multimedia instruction.

Implications of this instruction method are discussed. Opportunities for future research are offered,

INTRODUCTION

Many university business schools have an instructor-led

course introducing computer software application
packages. This course is sometimes an independent class
for little to no credit or linked with a survey lecture course
in the form of a computer laboratory. It is often required
for all undergraduates and is a prerequisite to other
courses, such as accounting, finance, marketing, and
operations management. The IS°97 Model Curriculum and
Guidelines for Undergraduate Degree Programs in
Information Systems includes a single prerequisite, the
Knowledge Work Software Tool Kit, to the IS curriculum
(Daviset al., 1997). This prerequisite to beginning studies
in information systems requires basic software package
skills including spreadsheets, presentation graphics, word
processing, and Internet tools (Davis et al., 1997). IS *97
guidelines recommend that “this material can be delivered
as self study modules, as modules associated with other
courses using the software, or as a full course” (Davis et
al., 1997, 18).

Faculty expect students to produce professional looking
papers and presentations which contain information

gathered using basic library and on-line research skills.
Future employers expect business school graduates to
have mastered these productivity packages. Therefore,
students in this first Information Systems (IS) course
usually learn Netscape and World-Wide Web searching
techniques, Windows 95, a word-processing package, a
spreadsheet package and some presentation graphics.
Within the business school at this university, the
integrated software suite taught is Microsoft Office
including Word, Excel and PowerPoint.

There are many issues involved when teaching this skills
course. Productivity tool instruction is provided during a
weekly two-hour instructor-led computer lab held in a
classroom environment, which accompanies a weekly
two-hour lecture. The weekly two-hour lecture provides
instruction in introductory theoretical Information Systems
concepts. There are few problems with the lecture portion
of the class. However, several issues arise in the formal
computer lab.

First, the number of students is restricted to 20 due to a
limited number of computers in the computer laboratory.
Even this number can create great diversity among student
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participants. Students have different levels of operating
expertise with respect to the software applications. These
skills, either real or perceived, range from no expertise to
those students currently utilizing the products in their part-
time or full-time employment. Trying to prepare lectures
and homework assignments for this array of skills is
challenging. Aiming for the mean skill level causes some
students to become frustrated and bored, while others are
totally bewildered and lost.

Second, with multiple instructors teaching the same
material, there is a potential for inconsistent presentation
in terms of content, style, and scope of presentation.
Different instructors may feel more comfortable with one
subject matter while others have a stronger command of
another’s content. This difference in content familiarity
and comfort may produce inconsistent presentations from
instructor to instructor. Additionally, instructors have
different presentation styles, which may affect the
student’s perceived or real quality of the instructor’s
dissemination of information. Instructors may select
different scopes of presentation ranging from a step-by-
step method of instruction to offering students possible
usages of the products in a business environment. An
intended outcome of the instruction is the student’s ability
to extrapolate from the knowledge and skills leamed in
order to produce business applications.

Third, students absorb information at different speeds.
Some students require individual attention to perform the
instructed task while others are capable of performing the
task without assistance, causing a difficult leaming
environment. Some students need to repeat the instruction
several times in order to achieve an adequate comfort
level with the material. These levels of inequity have
existed since these types of courses came into existence
and make the leaming environment difficult for many
students and challenging for the instructor.

Fourth, the presence of computers in the learning
environment can act as a distracter to students and the
instructor. Students often want to practice the instruction
while the instructor is providing instruction. While the
hands-on method enables the student to experience the
process firsthand, the clicking of keys may be disruptive.
Disallowing students to simultaneously attempt the
keystrokes during the instruction may frustrate some
students whose learning is enhanced through kinetic
instruction. Allowing students to simultaneously attempt
the keystrokes during the instruction may frustrate
auditory learners distracted by the sound of clicking keys.
Instructors may find it difficult to compete with the
clicking of keys.

These issues raise the question of using self-paced,
interactive multimedia software as a replacement for
instructor-led instruction of application packages. In an
attempt to answer this question, 24 students used a self-
paced, interactive multimedia software to learn Netscape,
Windows 95, Word, Excel, and PowerPoint. This type of
instruction was selected for several reasons. First, it
allows students to work at their own pace, based on their
initial level of expertise in the application, and to repeat,
at any point, an area they are finding difficult. Second,
students can use the self-paced software either on their
own machine or on a university computer located at a
campus computing facility. This affords the student
greater control over their time as no designated laboratory
is required. Third, the instruction content, style, and
scope of presentation are consistent. Fourth, other
students may not be present during the student’s learning
experience. Fifth, instructors answer specific one-on-one
student questions as appropriate.

This paper provides some additional rationale for selecting
self-paced software over traditional classroom instruction.
It also reports the outcomes of the 24 students using this
technology, discusses future implications of this
instructional method for the productivity packages, and
offers suggestions for future research.

RATIONALE

There are several reasons for considering an alternative
instruction method for teaching software application
packages. However, the questions of why, how and
should these packages be taught at the university level
arises.

Students and their potential employers expect universities
to teach skills and knowledge relevant to their future
business careers. All graduates are expected to have
mastered these productivity packages. However, in
teaching skill-based computer applications, an argument
can be made that universities are becoming training
centers or technical schools. This also raises the question
as to the purpose of universities - educating or training
students. "Education seeks broader, more generalizable
capabilities, while the goals of training are more specific
and task oriented. Education does not necessarily seek a
practical or applied end; acquisition of knowledge for its
own sake is a legitimate goal of education, but not of
training... . The generalizable knowledge acquired in an
educational setting often permits the individual to solve
problems for which a training program would not be
adequate preparation.” (Mayo and DuBois 1987, p. 5)
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If it is accepted that the purpose or goal of universities is
educating, then teaching applications packages at the
college level should be abandoned. Training students to
use the packages is the development of a skill, where the
emphasis is on skill rather than acquisition of knowledge.
Ideally, students should enter their university careers with
these skills already mastered. Twenty years ago, when
these types of courses were introduced, they were
temporary - it was assumed that within a short time,
students would acquire these skills in high school or even
grammar school. This has not fully materialized and there
is still a need for this instruction. The question is how are
these skills, given the present student population, to be
delivered today.

As mentioned, students arrive in the classroom with
varying levels of competence in the application packages.
They may be proficient in one or more software packages,
needing help in some, but not all. And those they know or
think they know are 'known' at various levels of breadth
and depth. They also arrive at the university with
different learning styles and expectations. Newstron and
Lengnick-Hall (1991, p. 46) list "Dimensions for
Assessing the Trainee." These dimensions can be applied
to students and Table 1 highlights the differences that
influence the mastering of application or productivity
software packages. Of course these dimensions exist in a

lecture-type classroom setting, but the students are
acquainted with that environment since first grade. These
issues are more obvious within a computer lab/classroom
environment; working with computers and software
accentuates the differences.

When students can leam the skills required to use the
application packages using an interactive multimedia
software, concern about some of these dimensions can be
eliminated, while others can be become more manageable.
Some of the fear of the computer is eliminated, they can
work on those portions of the package where they lack
skill, and they can work at their own pace and redo
portions that are unclear or they are not grasping. In
essence they get individual attention. When they are
bored, they can quit and return to finish. As they master
the skills, they gain self-confidence to explore other areas
of the software and expand their skill level. Additionally,
they take the instructional software with them. In future
courses, the software is available for them to return to
unpracticed skills and to leam new ones. Although one of
the preferred learning activities to acquire mastery of
software is experimenting with software (Harp, Satzinger
and Taylor 1997), most students rarely take that approach.
Using the software, they can acquire a "learn-to-help-
ourselves attitude” (Weldon 1996).

TABLE 1
DIMENSIONS FOR ASSESSING THE STUDENT

1. Instrumentality - the degree to which the student is
concemed with the immediate applicability of the

think past the current course and do not see the

concepts and skills being taught. Students often do not

relevance of the material until the following semesters

6. Dominant Needs - intrinsic and extrinsic
individual needs that drive the student - the need
for acquiring the skill or the need for a good
grade.

2. Skepticism - degree to which the student exhibits a
questioning attitude and demands logic, evidence and

work involved in the class and it is only 25% of their
total grade.

examples. They have heard that there is a great deal of

7. Absorption Level - the pace at which the student
accepts new information and masters the skills.
Some will grasp one concept quickly and not
another, while some are always behind the mean.

the course or computers in general.

3. Resistance to Change - degree to which the student fears

8. Topical Interest - does the student have a
personal interest in acquiring the skill. Many do
not; some are enthusiastic.

activity before losing interest. Not only the subject
matter but also the instructor can influence this.

4. Attention Span - length of time the student can spend on

9. Self-confidence - the degree to which the
students independently and positively view
themselves - enables them to explore and
discover solutions on their own.

5. Expectation level - level of quality (process) and
quantity (content) that the student requires from the
instructor. Students differ in the amount of
individualized attention required to successfully

_complete the task. '

10. Locus of Control - can the student use the skill
without support of the instructor - on the
homework assignment, in the following class, in
the following semester, out on the job?
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The interactive multimedia software also addresses the
perceived generation gap between the "Baby Boomers"
and "Generation X." These students are part of the
"Generation X" learning the alphabet and numbers with
Sesame Street and songs. Their values, communications
styles and life experiences are different (Caudron 1997).
They are more self-reliant, grew up with a computer in the
home, expect immediate gratification and are used to
being entertained. They can use a computer and get
immediate feedback to their solutions, and it is more
entertaining than sitting in a computer classroom working
at a pace that is either too slow or too fast. When they use
an interactive multimedia software for instruction, the
onus is placed on them to complete the work, when and
where they want - in the computer lab, in the dorm or at
home, anytime of the day or night. The interactive
multimedia software satisfies these requirements better
than the assigned computer lab.

THE EXPERIMENT
Start-up

Volunteers were sought from the freshmen class. They
were promised two course textbooks and software
provided by the publisher, Course Technologies,
specifically for this experiment. Additionally, if they
successfully completed the exercises, they became exempt
from attending the computer laboratory portion of the
course next semester. The first twenty-four students to
respond were selected with twenty-one completing the
program.

An initial meeting was held in a computer classroom with
the participants, the instructor in charge and the graduate
teaching assistant. In this meeting, students received the
course textbooks, software, data disks, assignments and a
calendar with due dates. Instructions for using the
software and course textbooks were included with the
software.  Students were provided with hands-on
instruction in using the multimedia courseware.
Participants completed an initial questionnaire and were

elements from each application package. Students had six
days to complete each assignment. Tutorials and
assignments were completed independent of a designated
computer lab time and classroom; the students worked
independently. A computer lab was available for students
to use or students could use their own or a friend’s
computer. Issues and questions were answered over e-
mail or by a graduate teaching assistant available two
hours per week. The graduate assistant also was
responsible for grading the assignments. Graded
assignments were returned 48 hours after receipt.

The Final Meeting

At the end of the six weeks, students again met in the
computer classroom to complete an exit survey and to be
tested on all applications.  Students successfully
completing the program received credit for the computer
lab portion of the class. Successfully completing implies
a grade of 80% or better on all the assignments. Students
were randomly asked for verbal feedback regarding the
software, the process, and the experience.

OUTCOMES

The pre-study questionnaire was administered before the
students began work on the interactive multimedia
software. Tables 2, 3 and 4 provide some insight into
students' perceived level of computer expertise and
familiarity with the targeted software packages. When
asked at what age they first used a computer, 52.4%
indicated they had used a computer at age 7 or younger
(Table 2). One participant indicated that computer use
began at age 17. The modal age when participants began
using computers is age 7. Computer usage could include
playing games. A high percentage of the students (91.7%)
used computers in high school, had them at home (79.2%)
and were able to access one outside of the assigned
computer labs (91.7%) (Table 3). The ones available at
the University could either be their own, a friend's or a
roommate's computer.

pre-tested on Microsoft Excel. The data supported the TABLE 2

belief that the students were less familiar with Excel than PARTICIPANTS’ AGE AND AGE WHEN BEGAN

Word, and that there would be a greater chance for USING A COMPUTER

demonstrating skill enhancement. Due to perceived time n=24

constraints, the students were not pre-tested on all the

software applications. ( r ~ Mcan T Range ]
Participants’ Age 18 years 17-20

Timeframe years old

. . . . . Age When Began 7 years 3-17

Six assignments were included in this program, one for Using A Computer years old

each application and a final assignment that integrated
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TABLE 3
ACCESSIBILITY TO COMPUTERS
)

e e .. N Frequency
Used A Computer In High Scioc! 91.7% Yes
Computer In Home While Growing Up | 79.2% Yes
Personal Computer Available At The 91.7% Yes

University On Which They Plan To
Complete The Interactive Multimedia
Courseware Instruction.

Most of the students used Netscape, Windows 95 and
Word (Table 4). Ninety-five percent indicated they had
previously used Netscape Navigator and the same
percentage indicated that they had explored the Internet.
Thirty-three percent expressed that it would be very easy
for them to locate specific information on the Internet.
Ninety-one percent indicated they had previously used
Microsoft Word while only 29.2% said that they could
easily create a Table of Contents in Microsoft Word.
However, 50% said that they could generate their resume
in Microsoft Word with no problem.

Less than 50% of the students used Excel or PowerPoint
(Table 4). Fifty-four percent indicated that they had not
used Excel and 45.8% indicated that they would either
find it extremely difficult or would be unable to create a
spreadsheet containing formulas that would automatically
calculate their monthly expenses. When asked if they
could generate a graph of their monthly expenses, 62.5%
indicated that they were unable or would find it difficult.
Only 12.5% indicated that they could create a PowerPoint
presentation for use in a formal presentation.

Because the students were going to use interactive
multimedia courseware to learn the other productivity
packages, it was included on the questionnaire as an
applications package. Only 5 students had experience
with a similar package. Since such a high percentage of
students had computers available throughout high school
or at home, the level of usage of Netscape, Windows 95

and Word is higher than is found in a formal computer lab
addressing the same subjects. The levels of usage of
Excel or PowerPoint are consistent with those found in the
formal computer lab.

TABLE 4
PARTICIPANTS® USE OF APPLICATION
PACKAGES
n=24
Yes No Don’t
Know |
Interactive 5 13 ' 6
Multimedia
Courseware*
Windows 95 24 0 0
Netscape 23 0 1
Word 22 1 1
Excel 11 10 3
PowerPoint 5 17 2

* Interactive multimedia courseware is included as an
application package

After all the assignments were completed, the students
completed an exit survey evaluating the ease of use (Table
5) of the software and its effectiveness to motivate their
own learning (Table 6). Since several instructors may be
teaching the required computer labs, consistency and
quality of instruction is always an issue. Ninety percent
of the students rated the interactive multimedia software's
response consistent. Additionally, the software allowed
the students to control where they were in the package
(skip instructions, access specific parts) and to control the
pace at which they worked. It appears that the interactive
multimedia software met some of "Generation X's"
requirements for working at their own pace, any place and
any time. The majority of the students reported that the
software's feedback on their work was positive, timely and
informative, and that the overall motivation was good or
excellent (Table 7). Again the interactive multimedia met
one of "Generation X's" requirements for immediate
feedback.
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TABLE 5

EASE OF USE
n=21
Strongly Agree Disagree = Strongly Not -
Lo Agree ol il o+ Disagree . Applicable ..
“Lonisistent Response 30.0% 60.0% 50 | 00% | 5.0%
Ability To Skip Instructions 47.6% 47.6% 0.0% 0.0% 4.8%
Access Specific Parts Of The 52.4% 42.9% 4.8% 0.0% 0.0%
Program
User Controlled Pace 66.7% 33.3% 0.0% 0.0% 0.0%
TABLE 6
MOTIVATION
B=21
Strongly . - . Agre¢ . Disagrec . . . Stromgly i
L oo Agree T Tv 0 xht L Disagree . b
Package Motivated Student 19.0% 33.3% 28.6% 14.3%
To Learn
Feedback Was Positive 19.0% 52.4% 23.8% 0.0% 4.8%
Feedback Was Timely 4.8% 61.9% 23.8% 4.8% 4.8%
Feedback Was Informative 14.3% 76.2% 9.5% 0.0% 0.0%
TABLE 7
OVERALL MOTIVATION
r=21
[ . Bxeellem " Geod | . [ Okdy . . . Peor  ‘NotUseful
| Overall Motivation | - 143% | 524% | 143% | 143% | 48% |
As mentioned, in order to be exempt from the computer TABLE 8
lab portion, the students had to achieve a grade of 80% or POSTTEST RESULTS
better on the posttests. Twenty-one students participated =21
in the final phase of the experiment. Those that did not,
stated that they volunteered for the project to gain the Postiest | Number Ranges
skills that would enable them to complete the computer | Average Of ‘
lab portion of the class with a higher grade. Table 8 Students
contains the averages achieved on the posttest and the Passing *
number of students passing. It is interesting that the Windows 95 | 85.9% 16 70.0% =0 94.4%
average for the Excel portion is higher than Word; Netscape 86.9% 20 70.2% - 94.1%
students initially were more familiar with Word. Word 84.9% 18 66.9 % =» 94.7%
Excel 84.9% 17 71.8% =% 96.2%
After working with the interactive multimedia software, PowerPoint 82.3% 15 67.2% < 99.6%
overall students improved their performance on Excel Average 84.9% 16 72.2% =3 94.1%
(Table 9). Improvement ranged from —1.71% to 38.49%, Total Score

with one student actually performing worse on the
posttest.

* Passing is any grade 80% or higher.

BESTCOPY AVAILABLE
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TABLE 9
EXCEL PRETEST/POSTTEST RESULTS

n=19%
Pretest Posttest ** Difference
Excel 67.96% 85.03% 17.07%
Results
Average

* Two pretests were invalid.

**One student did worse on the posttest than the pretest.

Student

STUDENT PERCEPTIONS

comments, in verbatim, from the exit

questionnaire are contained in Tables 10, 11,12 and 13.
They liked the concept of working at one's own pace and
learning the software. Positive comments are made about
the hands-on learning or interactivity, and the ease of use
for novices. On the other hand, some with more computer
experience thought the software was too elementary.
There are a few complaints about the length of the
tutorials and their initial complexity. The students felt the
software itself was easy to use and navigate. There were
some printing problems and at times, those without access
to computers outside the classroom lab had to wait for a
computer. Additionally, the software recognizes only
very specific commands and that annoyed the students.
Overall, the students' reactions concerning the experiment
and the software are more positive than negative.

L

TABLE 10
STUDENT COMMENTS ABOUT THE
EXPERIMENTAL PROGRAM

Student Likes About The Experimenta! Program |
“I' loved the fact that you can do it when you want.
Being able to do the work at your own pace, at the
time of day/day of the week that is best for me made
the program great. I liked having the complete
syllabus from the beginning. This way we could
plan ahead, see what we will be doing.”

“I'loved just having a due date and a set of things I
needed to hand-in. It was all spelled-out with no
confusion.”

“Someone who doesn’t know much about the
computer can use it without outside help. It is also
effective in the sense that we can do the tutorial
again if we don’t understand the material the first
time we do it.”

“I found the e-course software a close to ideal way of
learning how to use Microsoft Office and Netscape.
In each tutorial, there were step-by-step instructions
and practice sections, which gave you a hands-on
way of learning, as opposed to just clicking through
and not being able to apply what was given in
instructions. The program was very useful in
learning the software, which is so much in demand
today, especially for someone who has no prior
experience with such software. Overall, the program
served its purpose and was helpful in learning new
software.”

“While I was home, my mom’s office need to file for
taxes. Their accountant asked me to help so that the
bill wouldn’t be enormous. In any event, I was able
to use a spreadsheet and he was impressed. This is
definitely applicable to real life.”

TABLE 11
STUDENT COMMENTS ABOUT THE
EXPERIMENTAL PROGRAM
L oiouSin D30RES - o The o ipe i S e A;&;E—]

“Tutorials, at times, were too long.”

“Too introductory for some students. I work at an
Internet Service Provider and knew most of this.
That’s not the fault of the pilot program though.
Does the university allow students to test out of the
lab?”

“What I didn’t like is that the tutorials were so long
but that was about it. And even that I didn’t mind so
much because I wanted to really learn these
programs.”

“Students should meet with the teacher more than
once at the beginning and once at the end.”

“In the beginning, it would have been very helpful to
have more explanation. The first tutorial sets I did I
had problems because I wasn’t exactly sure what to
do. Perhaps having another “scheduled session” in
the early stages of the program in order to facilitate
any student difficulties would be helpful.”

“When I had a problem, it was hard to get help in a
timely manner.”

“Since I don’t have my own computer, it was
sometimes difficult to start working when the lab was

full.”
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TABLE 12 :
STUDENT COMMENTS ABOUT THE
SOFTWARE

— - ———

. Swrengths OF The Softwars
“You can go back and forth in topics.”

“Good Examples.”

“Ease of use.”

“For people who are not familiar with computers it’s
great. It teaches everything from the beginning.

“That you can start and stop where you like and take
as much time as you need.”

“Easy to operate/understand.”

“You could set your own pace for doing it.”

“It allowed me to use “short-cuts” on my school
projects.”

“The projects were fun and effective.”

“Great help within easy program.”

“Good quality of materials for intended audience.”

“Self-paced learning is very effective.”

“The program was good in every one of its tutorials
and was a good teacher.”

TABLE 13
STUDENT COMMENTS ABOUT THE
SOFTWARE

- TWeoknssses OF The Softwase

“We shouid have more projects.”

“The fact that it teaches everything from the
beginning is very slow moving for the majority of
college students because we are very familiar with
everything already.

*“Hard to figure out some of the projects.”

“The material might not be comprehensive enough.”

“The way it presents the material might not be
conducive to long term retention.”

“It focuses a lot on vocabulary and I wonder whether
this is beneficial.”

“Because you’re tested on the material shortly after
reading it I wonder whether you learn it completely.”

“Caused occasional printer errors.”

“Software did not work well on my PC — it slowed
everything down.”

“Program took off points for misspelling.”

“The checkpoint results could not be accessed after
the first time, you couldn’t go back and print
checkpoints if you hit continue instead of print.”

“There are many ways to do tasks, but usually the
computer only accepts one way.”

SUMMARY

In order to modify the way application or productivity
software packages are being taught, 24 freshmen in a
school of business volunteered to learn the same skills
using an interactive multimedia softiware. They used the
software independently; that is, they did not attend a
computer lab session to receive instruction. Within 6
weeks they completed 6 tutorials and 6 related homework
assignments covering Netscape, the World-Wide Web,
Windows 95, and Microsoft Office, including Word,
Excel and PowerPoint. Those that succeeded in
mastering the skills are exempt from the computer lab
portion of the required Information Systems class. On the
exit questionnaire, the students' reactions concerning the
experiment and the sofiware are more positive than
negative. Most of the negative comments were
constructive criticism. All of the students seemed to
benefit from the experience.

Use of the interactive multimedia software eliminated
inconsistencies that arise when multiple instructors are
teaching the same subject matter. The instructor or help
is not always available when needed. Evaluation of the
student's assignments by the software is more consistent
than that of different (or the same) instructor. Using the
software eliminated the inconsistencies between
instructors and there are built-in help functions.
Therefore, the software offers additional benefits to the
lecture-based presentation.

Interactive multimedia software accommodates different
learning styles. In a study by Bohlen and Ferratt (1996)

both lecture-based training and computer-based training

were evaluated for students with different learning styles.

They concluded that the computer-based training was

more effective for all learning styles. While the purpose

of this experiment was not to replicate their study, one of
the goals was to accommodate different learning styles for

a different generation.

FUTURE

In the past, Freshmen, with the assistance of an upper-
class mentor, attempted to learn the basics of the software
productivity packages. This was not very successful. All
incoming Freshmen students will use this interactive
multimedia software in the fall. They will not follow the
ambitious schedule of learning all applications using the
tutorials and completing all assignments and projects in 6
weeks like the experimental group. It is expected that the

tutorials, assignments, and projects will be completed as

part of the first year development program over the
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students’ first year of study. However, students not
achieving an 80% on each of the applications packages
must redo the work until they pass. They will need this
score in order to register for the required Information
Systems core course.

By requiring all incoming students to reach a certain level
of proficiency, some of the computer lab issues should be
mitigated. Instead of the wide discrepancy existing
currently, they may all have the same baseline skill level.
And this baseline level may be higher than previous
attempts at achieving the basics of the application
packages. Obviously, there will still be some students
with more advanced skills, but the lower end should be
eliminated. This will enable the computer lab material to
become more relevant and challenging, with advanced
topics and opportunities to extrapolate from just learning
keystrokes, to completing more complex business
problems using these sofiware applications. Some of the
advanced topics covered will include developing multiple
linked organizational budgets and simulating “what-if”
types of questions, generating statistical analysis of this
information and understanding the larger implications of
the figures to the organization. The instructor can
concentrate on educating the students instead of training
them.

Faculty members teaching in the MBA program are also
interested in the outcome of this experiment. There are
MBA students in their classes without the necessary
computer skills. Faculty will be able to recommend this
type of self-paced, self-learning activity to these students
and not have to spend time bringing them to a skill level
required to complete MBA assignments.

More companies are investing in training their employees.
Everyone, the organization and the employee, benefits
with increased productivity and profitability (Bergman
1995). On average, about 1.4% of payroll, $59.8 billion
is 1996 (1996 Industry Report), was spent on training and
it is projected that 75% of all companies with 50 or more
employees will use computer-based training (Bohlen and
Ferratt 1996). Since the use of computer-based training is
becoming ubiquitous in the business community, the use
of the software in the undergraduate business program

prepares the students for life-long learning throughout
their future careers.
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DEVELOPMENT OF MULTIMEDIA TEACHING
MATERIALS FOR A COMMON SERVICE SUBJECT IN
INFORMATION TECHNOLOGY

Willie Yip
The Hong Kong Polytechnic University

It is anticipated that a large number of students will be taking some popular common service computing subjects
in a credit-based system. These subject modules may be taught by different teachers; thus there is a need to

ensure that students are taught uniformly with the same teaching materials. It is likely that mass lectures will
be used in a credit-based system and well-prepared teaching materials must be available for effective learning
and teaching. A set of common teaching materials to be shared by several staff can make staff resources better
deployed. This paper is concerned with the production of the multimedia teaching materials in a common service
subject. A CD-ROM which contains the multimedia teaching materials has been produced. The development of
multimedia teaching materials has been undertaken in a common service subject, Information Technology. There
is no doubt that the development process requires hardware, software, and human resources. This paper
describes the characteristics of the teaching materials, the development process, the experience of the author,

and the problems encountered in the development of multimedia teaching materials using Microsoft PowerPoint
version 7. :

INTRODUCTION Technology. A CD-ROM which contains the multimedia
teaching materials has been produced.
In view of the implementation of a credit-based system in
The Hong Kong Polytechnic University starting The development of multimedia teaching materials has

September 1998, there will be a large number of students been undertaken in a common service subject, Information
wanting to study some common subject modules in Technology. There is no doubt that the development
Computing. This popular subject module will be attended process requires hardware, software, and human resources.
by many students and may involve several teachers. There This paper describes the characteristics of the teaching
is a need to ensure that students are taught uniformly with materials, the development process, the experience of the
the same teaching materials. High quality teaching author, and the problems encountered in the development
materials must be available for effective leaming and of multimedia teaching materials using Microsoft
teaching. A set of common teaching materials to be shared PowerPoint version 7.

by several staff can make staff resources better deployed.

The use of multimedia was applied to teach CHARACTERISTICS OF THE TEACHING
telecommunication (Yaverbaum and Nadarajan 1996). MATERIALS

Also, multimedia can be used in educational settings
(Smith 1997). The author undertook a Hong Kong The service subject module, Information Technology

University Grants Committee-funded Learning & includes topics on hardware, software, data
Teaching project which was to develop teaching materials communication, the internet, databases, information
tailor-made for a common service module. The project systems, and software packages. The subject is designed
consumed about US$5550 for the hiring of student as an introductory subject in Information Technology. The
assistants to be involved in the project. This paper is teaching materials have been prepared with multimedia
concemned with the production of the multimedia teaching for a professional-look presentation and they are all
materials in a common service subject in Information contained on a CD-ROM. The materials provide
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consistent and common coverage for all teachers of the
subject. As the lecture materials are readily available on
a CD-ROM, the delivery of a lecture can be easy when the
lecture room has the necessary equipment which includes
a computer with CD drive and sound capability, a
projector and a screen.

There is a main menu (see Figure 1) through which lecture
topics are to be selected with an icon-based interface. This
can be convenient to a teacher as there is no need to
remember the file names of the various topics. The
materials in each lecture topic are well-organized with
suitable video, audio, clip art, and photos to hold the
attention of the students. Diagrams, charts, tables, and
short video clips have been included for illustrations.

It was decided that the materials should have a good
presentation format. Every slide is provided in the most
appropriate presentation format with good combination of
text and background color to attract the attention of the
students. Bullets and font size have been carefully chosen
to add emphasis to the presentation materials. Templates
have also been applied carefully. Students in the past
commented that they prefer to have color transparencies
in lectures. Some of the important points are highlighted
with color to focus students’ attention. Different topics use
different colors to give a fresh appearance. Most of the
slides are supported with note pages which can
supplement the details of each of the text lines in the
slides. Each topic is provided with references including
World Wide Web (WWW) addresses from which students
and teachers can purse further information about topics.

DEVELOPMENT PROCESS
Choice of Development Tools

The development of multimedia teaching materials can be
performed using authoring packages e.g. Toolbook which
offer a number of special effects and interactive controls.
The disadvantage is that a certain amount of
programming is required. Most teachers may not have the
time to be involved in programming in the preparation of
teaching materials. They are already busy being involved
with other important activities such as research,
administration, lecturing, giving tutorials, and marking
assignments. Indeed, they require an effective presentation
tool to assist them in the development of teaching
materials for presentation. Furthermore, the materials
should be able to be enhanced and/or modified without
much effort.

Microsoft PowerPoint is a very popular presentation tool
used extensively in both the academic and business
environments. PowerPoint has the advantage that a teacher
does not need to know the technical aspects of
programming to use the software. PowerPoint facilitates
the development, modification, and subsequent
enhancement of presentation materials. Coles and Rowley
(1996) and Fulton (1997) have described the facilities for
effective presentation using PowerPoint.

Development of Multimedia Teaching Materials

The project involves multimedia which may include text,
graphics, video-clips, photographs, and sound. The first
step was to collect the latest information on Information
Technology and prepare the text. A considerable amount
of typing was necessary. The next task was to add
multimedia objects and other special effects to the text.
The materials were first developed using PowerPoint
version 4 under Windows 3.1 and these materials were
later transferred to PowerPoint 7. Most of the teaching
materials (slides) are supported with note pages which can
supplement the details of the main points in the slides.
References and WWW addresses are added to the end of
each topic so that teachers and students can make further
investigations. In order to attract the attention of students,
every slide is provided in the most appropriate
presentation format with good combinations of text and
background color. The template and bullets and font size
have been carefully chosen. Some of the important points
are highlighted with color. Some slides have been built
with animation effects; for example, the typewriter text
effect and laser text effect. The teaching materials have
different fonts including Times New Roman, Arial, and
Garamond, among others. The application of the Book
Antiqua font gives a smooth and appealing appearance.
Also, ‘Handwriting’ and 3D fonts have been included to
give the presentation a special appearance. An icon-based
user interface was later developed and the presenter can
choose the topic to be presented by clicking the
appropriate icon.

Hardware and Software Facilities for Multimedia
Development

To save time and effort, it would seem logical to use
readily-available multimedia object clips which can be
purchased from third-party vendors and perhaps
downloaded from the Internet. Many video clips were
found to be not appropriate to the subject under
development. It was decided to produce them directly.
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However, before the multimedia objects can be produced,
there is a need to know how to use both hardware and
software facilities. One major issue was the lack of
hardware and software in my department and also the lack
of technical support in using these facilities. The lack of
manuals was also one of the problems. Sometimes, the

access of hardware and software facilities was made from
other departments. For example, The production of the
video clips and the production of the CD-ROMs required
the help of the Educational Development Unit of The
Hong Kong Polytechnic University. The following table
summaries the hardware and software facilities that have
been used in the production of teaching materials.

TABLE 1
MULTIMEDIA OBJECTS
Multimedia Objects | File Format | Software Requirement Hardware Requirement
Sound(music) * wav CoolEdit Sound Card (Sound Blaster)
Video *.avi Adobe Premiere Digital Video Camera
Video Capture Card (Video
Blaster)
Sound(Midi) * mid Nil Sound Blaster
Spoken sound * . wav Sound Recorder Microphone
Presentation * ppt PowerPoint Nil
Photo *.jpg *.bmp | PhotoShop 4.0 Digital Camera (Kodak)
PhotoEnhancer
Scanned image *.jpg, *bomp | HP desk scan HP Scanner
Clip arts * wmf Clipart CDs Nil
CD-ROM Nil EasyCD Prol Jazz or Zip drive
production CD-Writer
Diagram Nil PaintShop Pro Nil

Production of Multimedia Objects

Video Clips. It is useful to present short video(s) in
lectures to enhance learning and to stimulate the students’
interest. It was felt that relevant video clips could be
produced to show some situations that they have not seen
before. Sometimes students may not be allowed to access
an environment unless arrangements have been made. e.g.
a computer center in which all hardware devices are
installed. Many of them may have seen and used a PC but
they have not seen a super computer or a file server. They
have an opportunity to see the full environment of a
computer center which is quite different from that of a PC
terminal room. However, video clips can be down-loaded
from the WWW or purchase from third-party vendors. It
can also be time consuming to search for relevant clips to
be incorporated into the teaching materials.

The production of good image quality video clips may
require a digital video camera; otherwise, snapshots can
be digitized using a scanner. One can adjust the resolution
of the image. When a higher resolution is chosen, a larger
file size will be required. For better quality of video
effect, it is advisable to skip the beginning and the last

portion of the video shot for later editing with transition
effect. Video recording and editing software such as
Adobe Premiere is required for accepting input from the
digital video camera and for subsequent editing. It is also
advisable to have several shots of the same scene before
selecting a video for digitizing. Each video should be
edited and compressed before linking to the presentation.

Incorporating multimedia objects in presentations requires
many technical decisions. The Audio Video Interleaved
(AVI) format is a convenient format for video clips which
can be inserted into the presentation. Some videos are in
QuickTime format which requires a QuickTime player for
the show. The size of a video file occupies less space if it
is in MPEG format. For example, a file in AVI format
occupies 120MB/Min compared with a MPEG file of
18MB/Min. That is approximately seven times larger. It
seems logical to convert AVI files to MPEG format. This
can be done using file conversion software such as Xing
Encorder. With an MPEG file, Xinger Player needs to be
installed for the show. Moreover, a faster computer is
required for playing the MPEG file as the file is
compressed and subsequently re-converted at the time of
playing. Thus, a particular file format requires an
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appropriate driver and player. It is essential to use a Jazz
or Zip disk for backup and to work with in the subsequent
editing processes. Because of size and speed
considerations, the use of the ordinary 1.44 MB floppy
disk is out of the question. Sometimes, a relatively small
file can be compressed to store on a floppy disk and then
de-cempressed for using. When a presentation has video
clips, the time taken to save, load and play the
presentation slides is much longer. For example, it has
been found that a 23.6 MB multimedia presentation file
requires 1 min. 50 sec. for saving to hard disk. The
problems with handling presentation materials with
multimedia objects are the large file sizes. It is preferable
to use a Jazz storage device for storage and for speedy
backup. Windows 95 has a known problem that the system
can fail easily. There have been some occasions when
the original file was corrupted when the file was being
saved to the hard disk.

Photo Clips

Students may not have seen equipment such as an
uninterruptible power supply, a repeater, line printers and
others. These real objects can be brought to the class
environment for demonstration or illustration. A digital
camera can be used to create a picture of interest to be
inserted into the presentation. Normal cameras have better

quality. Digital cameras are easier to use. One additional

feature is the ability to change the resolution of the image.
Software is required to convert the digital camera format
to that of a photo image format such as JPG. A photo
image can be either JPG or BMP format and the JPG one
occupies less space. However, Digital Photo format needs
to be compatible with PowerPoint 7. A black and white
image requires less disk space compare with color images
but color pictures are more informative to students.

A scanner can be used to capture an image of a standard
photograph. In fact, any object with a flat surface can be
considered for duplication using a scanner rather than
taking a photo. e.g. an image of a smart card. Experience
has shown that the original picture should not have a
glossy or bright color surface in order to obtain a good
quality image. Some illustration materials can be scanned
and then later incorporated into presentations.

Audio Clips

It may be worthwhile to include short music at the
beginning of a lecture when all students have not yet
arrived. The first slide of the presentation (with the
heading of the topic) is the logical place to insert a light
music clip. The idea is not to provide entertainment to

students but rather students can be able to relax a while
before the lecture starts. Some topics are not interesting
but they are important. e.g.-a topic on standard
documentation which may not be easy to stimulate the
interest of the students but a relaxed environment may
help. It took some time to choose some light and relaxing
music to be played. Audio editing softiware can be used to
edit an audio sound track from a regular music CD and
select the best tone of it. The music can repeat itself again
when it comes to the end. This also reduces the size of the
audio file. There are many sound recording formats. Most
presentations use 16 bit sound at 22khz which is quite
adequate when sound is inserted as a media clip. The
media player must be used to control the sound. The
sound file used in this project is 8 bits at 11 kHz with
mono play which will take up less file space compared
with a sound file of the same length of 16 bits at 44 kHz
with stereo play. e.g. A song which lasts for 2 minutes 47
seconds with 8 bits 11 Hz requires 1.8 MB whereas with
16 bits 44.1 kHz requires 28.8 MB.

After the music/midi clip has been inserted in the slide, an
icon representing the clip, (a thumbnail) will appear on the
slide. The music/midi will automatically be played once
the slide has been loaded. The audio will be terminated
once another slide is to be shown. In order not to show the
thumbnail, the size of the icon has been resized to a small
dot and it is hidden in the dark area of a picture on the
slide. However, it is sometimes difficult to locate the dot.
For maintenance purpose, another solution would be to
place a rectangle object (with no border and colored the
same as the background) in front of the icon.

Teaching materials can be inserted with spoken sound.
The video clips have been incorporated with spoken
sound. The decision was not to include spoken sound in
the teaching materials more than necessary otherwise it
will tum into self learning material. It may have impact on
teachers if more and more self leaming materials are
produced. It is generally agreed that students should be
taught by teachers in lectures. Later, students can use
other facilities to assist them to learn.

Clip Art

The Microsoft Clipart Gallery has a good number of
graphics available. Clip art can be inserted not only to add
interest to a presentation and they can be informative.
Sometimes, they can emphase specific points and have
special effects. For example, a pair of scissors is to be
included in a presentation when talking about the Delete
function of word processing software. Clip art can be
obtained from a number of sources: the clip art file within
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PowerPoint, third-party software vendors, downloading
from the internet, scanned images, and drawings. The
presentation materials used in this project were obtained
from the Clip Gallery as well as cartoon clip art from a
third-party vendor. One must be careful not to violate
copyright of designated materials.

STRUCTURE OF PRESENTATION MATERIALS

The teaching materials for each topic were first developed
and each topic forms a file and can be used directly for
presentation. A main menu has been prepared to serve as
a link among the lecture topics and to provide an easy
human-computer interface. Each topic is associated with
an icon which can be selected by clicking it. Each topic
consists of a number of slides some of which have been

linked to multimedia objects. Each slide within a topic can
be linked to muitimedia object(s) which can be linked to
another slides and can be linked back to itself after
invoking. The topics of presentation materials are
arranged in a multi-level tree menu fashion. The main
menu and sub-menus provide an icon-based interface from
which the teacher can choose a topic by selecting the
required icon and the relevant materials will be loaded for
use.

The main menu has a rotating logo of the university. The
visual impact of the slide is the combination of the
background color, the text color and the well-chosen
icons. Light music will automatically be played once the
slide has been loaded. Figure 1 below shows the main
menu and Figure 2 demonstrates the sub-menus.

FIGURE 1
MAIN MENU

A,
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Databases  Hordivare
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Ifemet  Software
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FIGURE 2
SUB-MENUS

Software Packages

Information Systems

TR
Fundamentals of Information Systems
Strategic role of Information Systems
Infarmation Systems & QOrganization
Information, Management & Decision Making

Exit 1o Main Men
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BURNING OF CD-ROM (COMPACT DISK-READ
ONLY MEMORY)

Because of the large file sizes that are involved with
multimedia materials, it is beneficial to have a CD-ROM
as an end product which holds all information on one disk.
It will be more convenient for the teacher to carry the CD-
ROM to the lecture theater assuming that a computer with
CD drive and projection unit are available. When files
sizes are large, we need to consider loading time & system
requirements. The following table provides some
examples of multimedia objects of large file size:

TABLE 2
LARGE FILE TYPES

File Types | Playing Time Size
Video C_room.avi 14.91 MB
(*.avi) (26 Sec)

Superc_1l.avi | 25.16 MB

(42 Sec)
Music DataBase.wav | 2.59 MB
(*.wav) (3.55 Min)

DataCom.wav | 2.89 MB

(4.22 Min)
Midi A_bridge.mid | 7.33K
(*.midi) (40.53 Sec)
Scanned Nil 1.97 MB
image
Photo Nil 1.97 MB
(*.BMP)

The process of creating a CD-ROM is accomplished using
a CD-ROM writer. Several versions of the PowerPoint
materials were produced before the final version evolved.
It was found that not every copy of CD-ROM could be
successfully produced. The early production could be read
by some computers but not by the others. The reason was
due to the incompatibility of the Windows version chosen
for the development of the material and the subsequent
production of the CD-ROM. For example, the burning of
the CD-ROM used Windows 97 and the development of
teaching materials used Windows 95. One end result was
that an AVI formatted file could not be played.

PROBLEMS ENCOUNTERED

PowerPoint offers a number of attractive templates of
bright colors and different designs. It was first tempting to
select these attractive templates, some of which have
colorful borders. As some slides contain considerable
amounts of information to be presented, it was found that
these templates were not appropriate because the borders

took up too much space. Thus a plain background was
chosen.

Drawing tools provided by PowerPoint version 7 are not
effective for drawing graphics/pictures/charts. Other
drawing software had to be used instead and then the
resultant pictures imported into the PowerPoint
presentations.

The color combination of slides is dependent on the color
resolution of the monitor. Different monitor models will
have different effects on the same slides. Some high
resolution monitors will have much more color
combinations than low resolution monitors. It is
recommended to be consistent when producing and
showing the slides with the same setting. The best way is
to develop the materials using 256 colors on low
resolution monitors then the appearance will be
predictable on all machines.

Windows 95 is renown to be unstable and files may have
been corrupted in the middle of editing. It is advisable to
save the working file as often as possible. When large files
are used, the time taken could be significant when the
mass storage was not used. Mass storage devices such as
Jazz or Zip drives were needed because multimedia object
files are very large. '

Students expect multimedia to be of the quality that
appears on TV. Therefore, any video clips, for example,
need to be new, interesting, informative, and high quality.
The presentation designers need to incorporate visuals, for
example, supercomputers, tape libraries, and smart cards.

CONCLUSION

The author has described the experience of producing a
multimedia support tool for a common service subject,
Information Technology using PowerPoint version 7. The
preparation of multimedia teaching materials is a time-
consuming process. It requires a great deal of resources in
terms of human, hardware, and software availability. It
required long hours of project management efforts in
checking and proof reading the materials. More
importantly, it requires intensive technical support. The
development of multimedia teaching materials requires
considerable thought in incorporating meaningful audio
and video files into the presentation. The materials can be
further enhanced with PowerPoint 97.

There are a number of questions which need to be
addressed. One question is “Should teachers spend so
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much time and effort in producing multimedia materials
to stimulate the interests of the students to learn ?”. Many
academic departments may not have the resources to
support this kind of work. However, it is generally agreed
that if students are motivated to learn, the task of teaching
can be easier. The use of multimedia presentations can
help to enhance the learning and teaching process.

Further research should be made to investigate the cost
effectiveness of using multimedia presentations in
teaching. Another research question is “How much better
students can learn with multimedia presentations?”. Can
all subjects apply multimedia technology to all levels of
students successfully? Considerable amounts of time and
resources are required of academics who also have
research and administrative demands.
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TECHNOLOGY SKILLS IN DEMAND:
A SURVEY OF JOB ADVERTISEMENTS IN
NEW ENGLAND

Raymond Papp
Central Connecticut State University

To identify the IS skills in greatest demand in Connecticut and the New England region, classified ads appearing
the region's major newspapers during the summer of 1998 were analyzed. This paper highlights these findings
and compares them to the skills employers from other regions have deemed important. It also suggests
curriculum implications for MIS educators and directions for future research based on longitudinal assessment

and comparison with other regions of North America.

INTRODUCTION

To address the overwhelming demand for technology-
literate workers in New England, a survey of major
regional newspapers was taken to determine which skills
were in greatest demand by employers. Students and
faculty alike are aware of the insatiable demand for
skilled knowledge workers with a strong background in
technology concepts. The challenge faced by the faculty
and curriculum committees is to assess their current
course offerings to determine which skills are still
applicable and which, if any, are no longer needed.

Local and regional employers in New England are having
a difficult time hiring competent, skilled workers with a
strong information technology background. One only
needs to read the headlines of articles in newspapers like
the Hartford Courant--"A common plea, 'Help wanted'":
Will a shortage of workers slow growth of state's
economy?" and "The frustrating search for workers:
Information technology jobs go begging in Connecticut"--
to get an idea of the magnitude of the problem. Primarily
due to a changing business climate, relatively high cost of
living, and the loss of over 50% of graduating high school
seniors to other states, Connecticut, in particular, has a
difficult time finding and keeping technology workers.
While it is beyond the scope of this paper to address the
cost of living or migration issues, it will attempt to
determine which technology skill sets are necessary and
in demand by employers and how colleges and
universities should respond to these needs.

Several previous studies have looked at the classified ads
for trends and skills. Many recent papers have focused on
other specific regions, such as the Middle Atlantic states
(Jacobson and Armstrong, 1996) or the Southeastern
region (Case, Price, and Rogers, 1997). It has been
several years since a comprehensive study of the New
England region was conducted (Athey and Plotnicki,
1992; Amett and Litecky, 1994; Prabhakar, Litecky, and
Amett, 1995). This paper will use a methodology similar
to that undertaken by Jacobson and Armstrong (1996) and
Case, Price, and Rogers (1997). The focus, however, will
be exclusively on the New England region.

METHODOLOGY

This study has attempted to determine which skills are in
demand by employers in the greater New England region
by analyzing classified ads for information systems jobs
using the five largest newspapers in the region. Ads from
both the actual printed classifieds as well as the Internet
web sites of these newspapers were included. This is the
first attempt at investigating the regional needs of New
England businesses. Follow-up studies are planned for the
future to determine the longitudinal implications of these
skill sets. Such future surveys will attempt to replicate
these findings and determine whether the changing
economy in New England is reflective of the courses
offered and skills taught by colleges and universities.

A pilot-study of IS job ads was conducted during April,
1998 from advertisements found in the Sunday edition of
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the Hartford Courant, Connecticut's largest daily
newspaper. The resulting matrix of skills and
competencies was used to assess several regional New
England papers during the summer of 1998, thereby
providing a more comprehensive assessment of IS job
skills in New England.

The papers selected for this study included the Sunday
edition of the Hartford Courant (covering greater
Connecticut and Western Massachusetts), the Bosfon
Globe (covering most of eastern Massachusetts, the south
shore and northern New England), the Worcester
Telegram and Gazette (covering central and western
Massachusetts and northeastern Connecticut), the
Providence Journal-Bulletin (covering Rhode Island and
south eastern Connecticut), and the New England edition
of The New York Times due to the proximity of
southwestern Connecticut (Fairfield county) to New York
City. For the first two months we also included the
Portland Press Herald (covering Maine), the Union
Leader: New Hampshire Sunday News (covering New
Hampshire) and the Rutland Tribune (covering Vermont)
in our study. These papers were dropped from the study
in subsequent months due to the limited number of job
postings encountered in each of these papers. Since both
the Boston Globe and Worcester Telegram and Gazette
advertised for more positions in these areas than the
respective local papers mentioned above, the author
contends that it would not compromise the study to drop
these three papers from the analysis.

Analysis of Ads

Following the coding of previous studies (Jacobson and
Armstrong, 1996; Case, Price, and Rogers, 1997), more
than one hundred criteria were used to group several
categories such as general job skills, information systems
skills, programming languages, hardware platforms and
operating systems, database skills, networking topologies
and structures, application packages, specialized
development software and educational backgrounds. The
same coding methodology was employed as that used by
Jacobson and Armstrong (1996).

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).

Thus, by using a similar classification scheme, it is
possible to compare the demand for positions and skills
across both cities and time periods. It also allows for
replication of the study in the future and provides a means
with which to compare New England to other regions. To
address reliability concerns and enable comparison with
earlier studies on different regions, all information
systems ads were scanned and only those ads that met the
criteria noted above were included. Ads for IS sales
positions, teachers, and non technical personnel were not
included in the survey.

RESULTS

Since the coverage of these papers sometimes overlaps,
they have been analyzed with respect to geographic region
rather than a specific metropolis. This provides a look at
skills needed in the different regions of New England,
each of which has its own industrial and technical niche.
The Hartford Courant and the New England edition of the
New York Times was used to assess job skills in central
and western Connecticut and western Massachusetts, the
Providence Journal Bulletin was scanned for job skills in
Rhode Island and southeastern Connecticut, the Worcester
Telegram and Gazette was used for Central and Eastern
Massachusetts, and the Boston Globe was scanned for job
skills in metro Boston and northern New England. Thus,
jobs in the New England region can be attributed to one of
the five papers studied.

As illustrated in Table 1, a total of 2,639 information
systems advertisements appeared in the five New England
papers on the first Sunday of June, July, and August 1998.
The ads were analyzed using the methodology described
above and the results were tabulated and analyzed using
an Excel spreadsheet.

With respect to general job skills, those in the greatest
demand were interpersonal and communication skills and
problem solving and analytical skills. Table 2
illustratedthe percentage of ads requesting the specific
skills mentioned above.
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TABLE 1

NUMBER OF ADS FOR EACH CITY'S PAPER BY MONTH

The New Providence Worcester The New
Hartford York Journal Telegram & Boston England
Courant Times Bulletin Gazette Globe Region
(CT) (NY) (RD) (MA) (MA) Totals
May 142 344 34 27 174 721
June 128 296 22 18 136 600
July 139 327 41 22 157 686
August 109 353 28 13 129 632
Totals 518 1320 125 80 596 2639
TABLE 2
GENERAL JOB SKILLS
Connecticut & Central & Eastern Rhode Metro Boston & New
Western Mass Massachusetts Island Northern England
(includes NYC) New England Region
Average
Coordination & Project 8% 9% 7% 10% 8.5%
Management
Interpersonal & 10% 12% 9% 11% 10.5%
Communication Skills
Problem Solving & 9% 8% 10% 13% 10%
Analytical skills
General Job Skills 6% 5% 4% 6% 5.25%
TABLE 3
INFORMATION SYSTEMS SKILLS
Connecticut & Central & Eastern Rhode Metro Boston & New
Western Mass Massachusetts Island Northern England
(includes NYC) New England Region
Average
Design & Development 6% 8% 7% 9% 7.5%
Y2K (Year 2000) 3% 4% 3% 3% 3.25%
Hardware & Software 5% 5% 4% 6% 5%
Implementation
Networking & 9% 6% 10% 10% 8.75%
Telecommunications
Operations & Maintenance 5% 4% 5% 4% 4.5%
Skills

The information skills in greatest demand were design and
development and networking and telecommunications.
This is in line with previous studies of other regions. The
demand for networking and telecommunications is
probably due largely to recent developments in Internet
technologies and the availability of database programs for
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is in line with previous studies of other regions (Case,
Price, and Rogers, 1997; Jacobson and Armstrong, 1996;
Prabhakar, Litecky, and Arnett, 1995). There was also a
demand for employees with advanced degrees, probably
due to the New England region's large number of college
graduates and college educated employees. Professional
certifications were mentioned quite often, particularly
Microsoft's MSCE and Novell's CNE. Less than 5% of
the jobs required more than 5 year's of experience. This
is probably due to the nature of classified advertisements--
more entry-level jobs are placed in print media. Table 4
breaks down the education and training requirements.

The hardware platform in greatest demand was that of the
PC. This was followed closely by mainframe systems and
mini- and mid-range systems. This appears to reflect a
nationwide trend in migration toward PC and client/server
systems and away from mainframe and minicomputers.
The greater demand for mainframe systems skills over the

Southeastern U.S. (Case, Price, and Rogers, 1997) is
probably the result of more insurance and financial firms
headquartered in New England and their reliance on older
platforms. In fact, many of these firms continue to
employ mainframe and midrange systems and are just
beginning to migrate to client-server and PC-based
platforms. Table 5 illustrates the hardware platform
requirements.

Windows NT was the operating system mentioned the
most often, followed closely by Windows 95 and
Windows 98 and UNIX. There is a definite trend toward
PC based operating systems and away from mainframe
systems as shown in Table 6. Interestingly, DOS was still
mentioned 5% of the time and DCL (used on Digital
minicomputers) was in greater demand in Central and
Eastern Massachusetts and Northern New England,
presumably due to Digital's strong presence in New
Hampshire.

TABLE 4
EDUCATIONAL/TRAINING AND YEARS OF EXPERIENCE
Connecticut & Central & Eastern Rhode Metro Boston & New
Western Mass Massachusetts Island Northern England
(includes NYC) New England Region
Average
MSCE/CNE/CNA 14% 9% 3% 10% 9.25%
Bachelor's Degree 33% 20% 24% 28% 26.25%
Advanced Degree 4% 3% _ 2% 4% 3.25%
1-2 Years Experience 17% 15% 18% 22% 18%
3-5 Years Experience 19% 18% 13% 18% 17%
5 + Years Experience 5% 6% 4% 5% 5%
TABLE 5
HARDWARE PLATFORMS
Connecticut & Central & Eastern Rhode Metro Boston New
Western Mass Massachusetts Island & Northern England
(includes NYC) New England Region
Avérage
Personal Computers 28% 25% 20% 30% 25.75%
Client/Server systems 10% 13% 15% 14% 13%
Mini- & Mid-range 12% 10% 7% 15% 11%
Mainframe systems 17% 18% 12% 15% 15.5%
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TABLE 6

OPERATING SYSTEMS

Connecticut & Central & Eastern Rhode Metro Boston & | New England

Western Mass Massachusetts Island Northern Region

(includes NYC) New England Average
Windows NT 18% 15% 12% 17% 15.5%
Windows 3.x/95/98 11% 11% 10% 9% 10.25%
UNIX 11% 10% 8% 14% 10.75%
AS/400 7% 2% 1% 3% 3.25%
Novell NetWare 10% 5% 4% 6% 6.25%
JCL/MVS 2% 3% 2% 5% 3%
DCL 2% 5% 1% 7% 3.75%
DOS 4% 5% 4% 6% 4.75%

The programming languages most in demand were
COBOL, C++, and Visual Basic. COBOL was in greatest
demand in Connecticut and Rhode Island and C++ was
most often requested in Central and Eastern
Massachusetts, Metro Boston and northern New England.
This is probably due to the need for Y2K compliance
issues and the large number of insurance firms in
Connecticut which employ older legacy systems. Overall,
the New England region is in line with the Southeastern
U.S. (Case, Price, and Rogers, 1997) and in the Middle
Atlantic states (Jacobson and Armstrong, 1996) with
respect to programming languages. While the order of
importance may vary slightly, it appears that demand for
non object-oriented programming languages is the result
of maintenance on legacy systems and the demand for
visual programming languages (i.e. Visual Basic and
C++) reflects the focus on new development in a GUI

Specialized application package needs varied by sub-
region. This is also not surprising given the different
types of business found in each area. The applications
consistently in greatest demand were MS Office 95/97,
Powerbuilder, and CICS. There was more of a demand
for CICS in Connecticut and Central Massachusetts,
probably as a result of larger numbers of insurance and
financial firms in the area.

Database skills made up a large percentage of the total
number of ads. Among the specific systems mentioned,
Oracle was first, followed by DB2, Sybase, and Access.
This appears to be a national trend as ads from the
Southeastern U.S. (Case, Price, and Rogers, 1997) and the
Mid-Atlantic states (Jacobson and Armstrong, 1996) also
demand these skills. It appearsthat Oracle and Access are
used in PC-based development and Sybase and DB2 are

environment. Table 7 illustrates the breakdown by used primarily in mainframe systems. Table 11 illustrates
language. the needs for particular database skills.
TABLE 7
PROGRAMMING LANGUAGES
Connecticut & Central & Eastern Rhode Metro Boston New
Western Mass Massachusetts Island & Northern England
(includes NYC) New England Region
Average
C 11% 10% 2% 14% 9.25%
C++ 13% 15% 7% 18% 13.25%
COBOL 15% 14% 21% 14% 16%
JAVA 7% 4% 4% 5% 5%
HTML/VRML 2% 2% 4% 4% 3%
VISUAL BASIC 12% 10% 7% 14% 10.75%
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TABLE 8

SOFTWARE APPLICATIONS & SPECIALIZED TOOLS

Connecticut & Central & Eastern Rhode Metro Boston New
Western Mass Massachusetts Island & Northern England
(includes NYC) New England Region
Average
CICS 12% 11% 1% 3% 6.75%
Lotus Notes 3% 2% 1% 2% 2%
MS Office 95/97 9% 12% 11% 8% 10%
MS Exchange 1% 1% 2% 2% 1.5%
Smartsuite 1% 0% 0% 1% 0.5%
Powerbuilder 7% 8% 6% 6% 6.75%
COBRA 4% 2% 0% 4% 2.5%
TABLE 9
DATABASE SYSTEMS
Connecticut & Central & Eastern Rhode Metro Boston & New
Western Mass Massachusetts Island Northemn England
(includes NYC) New England Region
Average
Access 9% 10% 7% 4% 7.5%
dBase 2% 3% 0% 1% 1.5%
DB2 13% 12% 3% 8% 9%
FoxPro 5% 3% 2% 2% 3%
IMS 4% 5% 1% 1% 2.75%
Oracle 16% 14% 14% 15% 14.75%
Sybase 9% 8% 5% 10% 8%
DISCUSSION The percentages for New England are much more closely

Comparing the results of jobs available the New England
region with that of the Middle Atlantic states (Jacobson
and Armstrong, 1996) and the Southeastern U.S. (Case,
Price, and Rogers, 1997), some interesting similarities and
disparities surface. With respect to basic business skills,
many employers sought coordination & project
management ability, strong interpersonal &
communication skills, and problem solving & analytical
competence. This supports findings from the other
regions. Basic skills are a necessary co-requisite for a
position in information systems.,

The operating systems in greatest demand in New
England are Windows NT, followed by Windows
3.x/95/98 and Unix. This differs slightly from the Mid-
Atlantic states where a greater demand for UNIX exists
than for Windows NT (Jacobson and Armstrong, 1996).

in line with that of the Southeastern U.S. (Case, Price, and
Rogers, 1997), perhaps suggesting that different industries
(i.e. insurance and finance in New England and the
Southeast compared to government and public service in
the Mid-Atlantic) may have unique needs.

The movement toward PC and client/server based
computing is evident by the greater number of ads
requesting these skills. This also appears to be a national
trend as firms begin to move programs and data from
mainframe systems to a more distributed environment.
Mainframe skills continue to be in demand in New
England more so than in other regions. This may be the
result of a larger number of insurance and finance firms
that still employ legacy applications written for the
mainframe. The movement away from such systems is
evident, albeit at a slower pace than other areas of the
country.
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Greater reliance on mainframe systems may also explain
the dominance of COBOL for programming in New
England. While COBOL is also requested in other parts
of the country, many students from Connecticut take
positions in the local insurance companies as COBOL
maintenance programmers. New development, like other
areas of the country, appears to be in the visual
programming languages like C++ and Visual Basic.
There is also increasing demand for C and JAVA,
indicating a movement toward web-based development.

Like other parts of the country, database skills continue to
be in great demand in New England as well. The primary
skill set is Oracle, which is also the most often requested
in other areas of the country (Jacobson and Armstrong,
1996, Case, Price, and Rogers, 1997). However, unlike
the other regions, DB2 and Sybase are the next most
demanded database language in New England. Again,
this may be explained by the large number of firms still
using mainframe systems. The rest of the findings are
consistent with those reported by Jacobson and Armstrong
(1996) and Case, Price, and Rogers (1997).

Curriculum Implications

Comparing the needs IS employers in New England have
requested with what the students have been taught
" provides a strong impetus to assess the current curriculum.
According to recent MIS graduates in Connecticut,
Connecticut State University (CSU) seems to be doing
well in preparing students for the working world. There
is, however, a need to for greater emphasis on business
skills, especially oral, written, and presentation skills.
This is supported by employers as they have requested
these "soft" skills as co-requisites to the "technical” skills.
With respect to the "hard" skills, students felt prepared in
networking, systems analysis, and database theory. The
expressed a need to learn specific skills such as Oracle,
Powerbuilder, C++, and Microsoft certification. This
presents a dilemma for MIS educators. Do we teach the
latest hot skills or do we teach concepts that students can
adapt to changing requirements and technologies? This
author concurs with Case, Price, and Rogers (1997), who
suggest that universities must emphasize lifelong learning
and students should be provided with a strong conceptual
foundation with which they can acquire and adapt to new
skill sets to meet changing business needs.

Employers in Connecticut face many of the same needs as
other areas of the country. Students in MIS are few and
jobs are plentiful. Unfortunately, while a large portion of
CSU graduates live and work within a 40-mile radius of
Hartford and the campus, an increasing number a

choosing to take positions outside Connecticut and even
New England. The national demand for information
systems skills might shed some light on why Connecticut,
despite a strong technological economy and excellent
educational system, continues to lose IS graduates to other
cities and states. As educators, we must do our part to
assist students in the learning process and prepare them
for the dynamic global business environment.

Future Research

Over the past few years, three distinct regions of the U.S.
have been analyzed with respect to information systems
job skills and employer needs. The next logical steps are
two-fold. Analysis of other areas of the country (e.g. the
Midwest, the West coast, the Pacific Northwest) is needed
to yield comparisons across North America. Longitudinal
studies should also be conducted in the coming years to
determine whether the analyses reported herein are long-
term trends or short-term needs. By tracking information
skills over time, it will be possible to forecast which skills
will likely be needed in the near future, which are in
current demand, and also which skills are quickly falling
out of favor among employers. Such research will assist
universities in development of local courses as well as
national MIS curricula (Gorgone, and Gray, 1998) to meet
the dynamic needs of employers and employees as we
prepare to enter the next millenium.
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USING TRAINING ADS TO IDENTIFY HIGH-DEMAND IS/IT JOB
SKILLS AND COMPETENCIES

Thomas L. Case
Georgia Southern University

IS educators and administrators are continually challenged to offer a curriculum that appropriately balances
employer needs, accreditation requirements, and university realities including budget and staffing constraints.
An important aspect of addressing this challenge involves staying abreast of the evolution of high-demand IS/IT
skills. Numerous universities and educationally-oriented researchers have turned to survey research, advisory
boards, and content analyzing newspaper want ads to provide guidance in keeping their curricula and IS course
contents up-to-date. While such approaches can provide insight into the range of skills that employers are
looking for, including the relative demand for particular skills, they may stop short of identifying emerging skills
and/or the especially “hot” skills that organizations are willing to pay a premium for. The current investigation
was undertaken to determine whether the content analysis of IS/IT training ads in newspapers and on-line is
superior to the content analysis of newspaper ads in identifying high/demand and/or emerging IS/IT skills. The
Jfindings suggest that content analyzing training ads can provide IS educators with greater insight into high-
demand IS/IT skills than can be observed in newspaper want ads. The findings also suggest the contents of IS/IT
want ads are superior to training ads in their attention to “soft” skills and enduring concepts that serve as
cornerstones for lifelong learning. Universities are typically better positioned than training firms to help students
develop the “soft” skills; training firms may be better positioned than universities to help trainees develop
particular technical skills and competencies.

INTRODUCTION

Ensuring that IS program graduates possess skills and
abilities sought by employers is an important issue among
conscientious IS educators. IS educators (both faculty and
program administrators) are continually challenged to
craft curricula that satisfy a variety of criteria including:

* meeting accreditation standards

*  up-to-date content

» sufficient breadth to ensure a foundation for lifelong
learning

*  courses, skill development and internship experiences
that provide students with the background required by
employers

* curriculum (and course) content that prepare students
for graduate programs.

Simply identifying curricular content that satisfies labor
market needs can be a daunting task in an age when the
shelf-lives of technical skills are becoming shorter and
shorter.

IS educators have utilized a variety of approaches to stay
abreast of IS/IT skills demanded by employers. Numerous
investigators have utilized questionnaires to identify
industry needs including surveys of companies who have
hired program graduates, surveys of potential employers
of program graduates, and surveys of program alumni.
Other researchers have content analyzed newspaper want
ads in order to identify the relative demand for specific
skills and abilities among employers. Studies that have
analyzed newspaper ads include Amett and Litecky
(1994), Athey and Plotnicki (1992), Case, Price, and
Rogers (1997), Jacobson and Armstrong (1996), McLean
and Schneberger (1997), Prabhakar, Litecky, and Amett
(1995), and Todd, McKeen, and Gallupe (1995).

A common purpose of most of these investigations has
been to determine the IS/IT skills, and
educational/practical background(s) sought by employers.
Most were undertaken to gather curriculum-relevant
information that could be used to select of programming
languages, software tools, and other information
technologies that could serve the dual purpose of
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illustrating (enduring) course concepts and providing
skills that would help graduates get jobs.

The 1997 study conducted by Case, Price, and Rogers is
illustrative of the general approach that is used in the
investigations that have content analyzed newspaper ads.
Classified ads for IS jobs listed in the Sunday editions of
the Savannah Morning News, the Charlotte Observer, and
the Atlanta Constitution collected during the Spring of
1997 were used to develop a grid of IS/IT
skills/competencies. The grid, implemented as an Excel
spreadsheet, consisted of approximately two-hundred
distinct skills/competencies grouped into umbrella
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 grid was
subsequently used to analyze the content of more than 700
IS want ads that appeared in the major newspapers
published in Atlanta, GA, Birmingham, AL, Charlotte,
NC, Columbia, SC, Jacksonville, FL, Miami, FL, and
Tampa, FL. on the first Sunday in June, July, and August,
1997.

A subset of the findings of the Case, Price, and Rogers
(1997) investigation that is especially relevant to the
current investigation are summarized in Tables 1 - 4. Itis
important to emphasize that Tables 1-4 represent a subset
of a broader range of IS/IT skills summarized by the
researchers. For example, these researchers also provide
data addressing the relative demand for a variety of “soft”
skills (interpersonal, communication, problem-solving,
project management, etc.), particular educational
backgrounds, and experience with particular hardware
platforms. The findings summarized in Tables 1- 4 have
been extracted to illustrate the nature of the outcomes of
most newspaper want ad studies and their potential
shortcomings.

Table 1 suggests that Windows NT is in high demand
among employers. Demand for UNIX experience and
Windows also seems to be fairly strong among the
employers whose newspaper ads were included in this
investigation’s sample. Unfortunately, these results are
clouded by the fact that the demand for Windows NT is
the collective demand for Windows NT Advanced Server
as well as the client (desktop) operating system, Windows
NT Workstation. Similarly, in Table 1,Windows 3.x
(whose utilization is rapidly fading) is not cleanly broken
out from Windows 95. Hence, while these results provide
a general sense of the OS skills/competencies that
employers in the Southeastern U.S. are looking for, their

focus could be sharper. More importantly, the results do
not clearly indicate whether any of these
skills/competencies are in high demand, i.e., those for
which employers would offer higher salaries.

TABLE 1
OPERATING SYSTEMS IDENTIFIED IN IS
WANT ADS

Operating System | Percent

Windows NT 28.06

UNIX 23.93

Windows 3.x or 95 | 20.77

08/400 16.78

Novell NetWare 12.65

The most commonly listed programming languages found
in the sample of want ads analyzed by Case, Price, and
Rogers (1997) are summarized in Table 2. These results
could be interpreted in several ways. For example, they
might indicate that COBOL is being widely used among
firms in the Southeast US to develop new applications.
They may also indicate a need to hire COBOL
programmers to address Y2K problems, or that
maintenance programmers are needed to maintain a
sizable presence legacy systems coded in COBOL. In
short, the reported data do not help IS educators pinpoint
if the demand for COBOL programming experience
among employers is driven by the need for new
applications, Y2K problems, or a need for maintenance
programmers. The results are also silent on the question of
whether firms are willing to pay a premium for
experienced COBOL programmers. These shortcomings
limit the curricular value of the reported data.

Other limitations can be observed in Table 2. For
example, C and RPG were mentioned more frequently in
this sample of newspaper ads than Java and HTML. Does
this imply that experienced C and RPG programmers
command higher salaries than Java programmers and
website developers? Should IS educators be building 21
century curricula around C and RPG rather than Java?
Once again, the relative frequencies reported in this
investigation may mask the skills/competencies that are
truly in demand among employers.

Table 3 summarizes the most frequently mentioned
application software mentioned in the ads analyzed in this
particular study. This table suggests that experience with
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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. Notably absent from Table 3 is experience
with packages such as Baan, Peoplesoft and SAP. While
Case et al. mention that SAP experience was specified in
slightly more than two percent of their sample of want
ads, trade periodicals consistently note that demand for
SAP-experienced outstrips the supply. As a result, IS
professionals with SAP proficiency often command high
starting salaries.

Table 4 illustrates that Oracle was the most commonly
mentioned database application mentioned in the sample
of want ads collected by Case et al. (1997). SQL was the
most commonly mentioned database application language;
Access was the most commonly mentioned
microcomputer-oriented database system. Few would
argue with the importance of Oracle, SQL, and Access in
today’s computing environments, but again, the picture is
far from clear for IS educators to derive a great deal of
value from the findings. For example, how much
experience with Oracle and/or SQL should students have?
Is it sufficient to have students write SQL queries on an
Oracle database, or should they be provided with in-depth
experience with Designer 2000 or Developer 2000? What
will set them apart in the job market? How much
experience is needed to make students truly attractive to
employers?

TABLE 2
PROGRAMMING LANGUAGES SPECIFIED IN IS
WANT ADS

TABLE 3
APPLICATION SOFTWARE MENTIONED IN IS
WANT ADS
Application Software Percent
CICS 17.06
Lotus Notes 8.67
Word (Microsoft) 7.70
Excel (Microsoft) 7.43
TABLE 4
DATABASE TECHNOLOGIES MENTIONED IN
IS WANT ADS
Database Technology Percent
Oracle 19.39
SQL 17.74
DB2 13.76
Access (Microsoft) 13.62
Sybase 7.70
FoxPro 6.46
IMS 5.91

The weaknesses encountered in the data reported by Case,
Price, and Rogers (1997) are endemic to most
investigations that have summarized the contents of
newspaper ads. While such studies may provide an

Programming Language Percent overview of the range of I.S/ITI‘ s‘kills being soqght l?y
employers at a particular point in time (and sometimes in
COBOL 35.76 a limited geographic area), the examples mentioned above
suggest that newspaper ads may present a limited view of
Visual Basic 25.31 the IS job market. In particular, investigations that
Ci+ 25.17 content analyze newspaper want ads may fail to captpre
the importance and market value of emerging
C 16.78 competencies and/or the skills/competencies that
organizations are willing to pay a premium for.
RPG 13.20
The rare mention of known high-demand skills (such as
JAVA 157 experience with SAP, Peoplesoft, Baan, or Cisco
HTML 6.19 internetworking technologies) in newspaper ads may be
due to a collective perception among organizations that
newspapers may be poor media for attracting individuals
who possess cutting-edge or niche talents. Firms may
utilize other media (including headhunters, IS trade
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publications, and on-line. job listings) for
recruiting/attracting individuals with high-demand niche
expertise.

All of this suggests that newspaper ad investigations may
have limited value to IS educators, especially those IS
educators that are seeking to identify programming
languages, operating systems, application software, and
information technologies that can be used to illustrate
course concepts and that are also in high-demand among
employers.

Are there other/better sources than newspaper ads for
identifying emerging and/or high-demand skills? Possibly
so. Content analyzing the want ads that appear in major
trade publications such as Computerworld may provide
better insight than content analyzing newspaper ads. IS
educators might also be better served by contacting
headhunters that specialize in recruiting/placing IS/IT
professionals. They are often aware of “what’s hot and
what’s not” as well as the types of skills that organizations
are paying big bucks (and high placement commissions)
for. A third potentially useful approach may be to focus
on the IS/IT training programs available in major IS/IT
employment hubs. Such programs are typically developed
in response to recognized employer needs for particular
types of skills; the training firms are often reacting to
supply-demand imbalances in the IS/IT labor market and
have recognized the opportunity to capitalize on these
imbalances. Often, trainers are able to draw trainees
directly from employers who are desperate for particular
ISAT skills. They are also able to attract ISAT
professionals who recognize the supply/demand
imbalances and hope to leverage the training to secure
higher salaries and/or positions in firms who need
employees with such training.

This third approach is the focus of the current
investigation. Two studies were performed to assess the
relative value of this approach for identifying high-
demand IS skills/competencies. The first analyzed the
content of ads for IS/IT training programs appearing in a
Sunday edition of a newspaper in a major IS/IT
employment hub: Atlanta, Georgia. The second study
analyzed the content of on-line IS/IT training ads for the
Atlanta job market found on the web on the same Sunday.

METHODOLOGY: NEWSPAPER TRAINING AD
STUDY

The primary purpose of this investigation was to assess
the correspondence between the types of training offered
by IS/IT training firms and the patterns of industry needs

observed in a 1997 study that content analyzed IS/IT want
ads in major city newspapers in the Southeastern U.S.
(Case, Price, and Rogers, 1997). In order to do this, the
content of 28 IS/IT training ads appearing the Sunday,
April 26, 1998 edition of the Atlanta Constitution. These
28 ads represented the total set of IS/IT training ads
appearing in this newspaper on this particular Sunday.

The content analysis consisted of tallying the frequency
that specific types of training were mentioned across the
training ads published in the newspaper. The frequencies
were converted to relative frequencies so that they could
be compared to the relative frequencies (percentages)
reported in the 1997 newspaper ad study.

The advertised IS/IT training programs were placed in the
following categories (Operating Systems, Programming
Languages, Applications, Database Technologies,
Certifications, and Special Training). The results of this
content analysis are summarized in the following tables
and paragraphs.

RESULTS: NEWSPAPER TRAINING AD STUDY

Table 5 summarizes the types and relative frequency of
operating system and network operating system training
(distinct from that available through certification
programs) mentioned in the 28 training ads. UNIX
training is clearly the leader with Windows NT (the
desktop version) being the second most frequently offered
training program in the Atlanta area. Windows 95,
NetWare 4.11, and Windows NT Server training were the
only other types of operating systems training mentioned
in the ads.

Table 6 summarizes the relative frequency of training in
specific programming languages appearing in the training
ads. Visual Basic training is the most widely available
programming language training available from the
training firms placing ads in this newspaper. C and C++
training are second in availability; HTML training is third
with Java not far behind. SQL training was the only other
programming language specified in these ads.

Table 7 summarizes the major application (development)
software mentioned in the training ads. Powerbuilder is
clearly the most popular type of application development
tool training that is available among these training firms
in the Atlanta area. Training in SAP R/3, Peoplesoft, and
AutoCAD is also available. Two ads appearing in the
newspaper offered training programs for Internet Explorer
and Netscape. One ad offered training programs covering
a wide range of word processing (Word, WordPerfect,
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Word Pro), spreadsheet (Lotus 1-2-3, Excel, Quattro Pro), TABLE 6
and presentation graphics (Freelance Graphics, PROGRAMMING LANGUAGES SPECIFIED IN
Powerpoint, Corel Presentations). Single ads for Eudora TRAINING ADS
(e-mail) training, and Microsoft Outlook also appeared in
the newspaper on this particular Sunday. Programming Language Percent
Table 8 summarizes the database-oriented training offered Visual Basic 25.00
in the training ads. Needless to say, it is all Oracle or a
specialized form of Oracle. C 17.86
Table 9 summarizes the types of certification training C+ 17.86
programs offered by training firms in the Atlanta
metropolitan area. Clearly training for Microsoft’s MCSE HTML 1429
certification is the most widely available; it is, in fact, the Java 10.71
most frequently mentioned type of IS/IT training found
in the ads. A+ certification training is second in SQL 3.57
availability, with CNE certification training third. As is
apparent from Table 9, a variety of other certification
training programs are also available in the Atlanta area TABLE 7 :
including Microsoft Certified Office User, Cisco’s CCIE, APPLICATION SOFTWARE MENTIONED IN
and Certified Help Desk Professional. TRAINING ADS
A variety of special training programs were also —
mentioned in the training ads appearing in this particular Application Software Percent
edition of the Atlanta Copstitutton. Included in .thlS Powerbuilder 14.29
category is webmaster training, Internet Server training,
Microsoft Exchange training. Other special training was SAP R/3 3.57
available in web-page design, web-page publishing,
TCP/IP, and NDS (Novell’s directory services). Peoplesoft 3.57
OPERATING SYSTEMS IDENTIFIED IN IS/IT
TRAINING ADS
TABLE 8
. DATABASE TECHNOLOGIES MENTIONED IN
Operating System Percent TRAINING ADS
UNIX 2143
Database Technolo, P t
Windows NT Workstation 14.29 atabase “ecanology ereen
. Oracle 17.86
Windows 95 7.14
Oracle DBA 10.71
Novell NetWare 7.14 ace 07
Desi 7.14
Windows NT Server 3.57 esigner 2000
Developer 2000 7.14
Oracle Financials 3.57
Proceedings of the 13“’ Annual Conference of the International Academy for Information Management 51

ERIC

IToxt Provided by ERI

63



TABLE 9
CERTIFICATIONS MENTIONED IN IS/IT

TRAINING ADS
Certification Percent
MCSE 42.85
A+ 21.43
CNE 17.86
MSOU 10.71
MCPS + Internet 7.14
Help Desk 7.14
Cisco CCIE 7.14°
MCSD 3.57
MCPS 3.57
Bay Networks 3.57
Lotus Notes 3.57
CNA 3.57

DISCUSSION: NEWSPAPER TRAINING AD
STUDY

Asnoted in the Introduction, the newspaper ads have been
content analyzed by a number of investigators to gauge
the demand for specific skills and abilities being sought
by employers. Few investigators have actually attempted
to verify their results through follow-up studies although
most have recognized the importance of doing so. Todd,
McKeen, and Gallupe’s (1995) longitudinal study
arguably does the best job of attempting to verify results
across time, but their results are viewed by many IS
educators as too general to provide specific guidance for
curriculum modifications that respond to local or regional
employer needs.

Training ads in the Atlanta Constitution were deliberately
selected for this investigation because Atlanta was
identified by Case, Price, and Rogers (1997) as being the
major IS/IT job market in the Southeast; this was
corroborated by the fact that the largest percentage of
major city newspaper ads analyzed in their investigation
came from this newspaper.

This content analysis of training ads provides tends to
verify some of Case et al.’s findings, but tends to cast
doubt on the curriculum-oriented value of many of the
findings that they report. Similarity/verification is
strongest in the area of operating systems. When Tables 1
and 5 are juxtaposed, it is clear seems clear that UNIX is
one of the most important platforms in the Southeastern
US, at least in Atlanta. Windows NT is also important.
While their order reverses between the two studies, they
are first and second in both. Windows, at least Windows
95, is third in both studies and the relative importance of
NetWare is consistent across the two investigations.
However, the importance of 0S/400 (see Table 1) is not
substantiated in the training ads, at least to the extent that
no Atlanta area trainers were using the newspaper to
advertise the availability of courses or training programs
for this OS.

Additional verification of Case et al’s findings seems to
be found in the area of database technologies. As noted in
Table 4, Oracle was the most commonly mentioned
database in this particular newspaper ad study. When
Atlanta area training ads are content analyzed (see Table
8), Oracle is the only type of database training being
advertised. While this provides strong corroboration for
Case et al’s findings regarding this particular database, it
raises doubt about the relative importance of the other
database technologies found in their sample of newspaper
ads. ‘

Only partial verification of Case et al’s findings regarding
programming languages is provided by this content
analysis of training ads. While the results of this study
tend to confirm the marketability of Visual Basic, C, C++,
Java, and HTML, there is no evidence that COBOL (Case
et al’s most frequently mentioned language) or RPG are
perceived as having market value by the training firms in
the Atlanta area. Neither COBOL nor RPG training is
mentioned in this sample of training ads.

The percentage of training ads specifying the availability
of Powerbuilder training (14.29%) is approximately the
same as that found in Case et al’s sample of newspaper
ads (12.38%). While CICS was frequently mentioned in
the newspaper ads, it escaped mention in the training ads.
Experience with end-user products such, as Word and
Excel, was mentioned more frequently in the newspaper
want ads than in the training ads. As noted previously,
only one training firm advertised in this edition of the
newspaper that it offered training in end-user products.
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The most striking difference between the results of this
investigation and those reported by Case, Price, and
Rogers (1997) was found for professional certifications.
While Case et al. report that professional certifications
such as Microsoft’s MCSE and Novell’s CNE “were
rarely mentioned in the ads” ( p. 148), they were liberally
mentioned in this sample of training ads. MCSE training
appears to be one of the most available types of IS/IT
training in the Atlanta area. This finding is consistent with
recent articles in trade publications (such as
Computerworld) claiming that MCSE certification can
mean a $7000 to $10,000 salary jump for individuals that
obtain it. CNE certification also typically translates into
a salary increase, but not as much as MCSE.

Table 9 suggests that a variety of other certifications also
possess market value. Training programs for several
Microsoft certifications (including MSOU, and MCPS +
Internet) suggest that such certifications may be in
sufficient demand in the Atlanta area for training firms to
perceive it worth their while to offer training courses in
these areas. Becoming a Certified Help Desk Professional
and obtaining Cisco’s CCIE also appears to have some
value in the Atlanta IS/IT labor market. None of these
certifications are even mentioned by Case et al. The
findings of this investigation suggest that there must be
some market value for these certifications in spite of their
rare mention newspaper ads.

Noticeably absent from any of the newspaper training ads
are courses designed to enhance “soft”  skills
(interpersonal, problem-solving, analytic, communication,
project management, etc.). Also absent are general IS
skills such as systems development, operations, and
maintenance. Both soft skills and general IS skills were
frequently mentioned in the newspaper want ads analyzed
by Case, Price, and Rogers (1997).

The training ads analyzed in this investigation are
decidedly focused on technical skill development/
enhancement. This pattern may also indicate a general
bias among the training firms toward teaching easier-to-
teach technical skills. The findings may indicate that
training firms do not perceive a market for soft and
general IS skill development courses. Since newspaper ad
investigations consistently suggest that employers often
seek new hires who possess a combination of technical
and soft-side skills, the lack of attention to soft skills
demonstrated by training firms may represent a skill-
development niche that can be exploited by IS educators
at colleges and universities.

METHODOLOGY: ON-LINE TRAINING
ADS STUDY

In order to assess the generalizability of the previously
discussed content analysis of newspaper training ads, a
sample of training ads found on-line on the same day in
the same major IS/IT employment hub was content
analyzed. In this investigation, on-line training ads listed
on the Technical Training page of a popular Atlanta IS/IT
website (www.atlanta.computerjobs.com) on Sunday,
April 26, 1998, were content analyzed.

The webpage summarizing the on-line training ads (n=44)
was printed out. To facilitate comparison, the same
categories as the ones developed for newspaper training
ads were utilized. As was done for the newspaper training
ads, the particular types of training courses falling into
each of these categories were tallied and converted to
relative frequencies (percentages). The major results of
this investigation are summarized in Tables 10 through
13.

RESULTS: ON-LINE TRAINING ADS STUDY

A wider variety of training courses/programs were listed
on-line than in the newspaper training ads. The
convenience of web-publishing and the higher costs
associated with placing ads in newspapers may account
for the greater variety found on-line.

Greater emphasis on end-user training programs was
found on-line than in the newspaper training ads. While
training ads in the newspaper could be characterized as
quite squarely focused on developing core IS/IT technical
skills, the on-line ads offered a mixture of training
encompassing both core IS/IT technical skills and end-
user skills. In addition, unlike the newspaper training ads,
the training programs advertised on-line mentioned
courses focusing on “soft” skills and general IS job skills.
Project management training was most common; it was
mentioned in just over 10% of the ads. General courses on
topics such as computer basics, software development,
website creation, and networking fundamentals were also
listed on-line but not in the newspaper ads.

Many of the training programs mentioned in on-line ads
were less specific than those in the newspaper ads offering
training. For example, some on-line advertisers offered
training in “operating systems, spreadsheets, Macintosh,
databases, word processing, and all major office suites”.
Others offered “Lotus authorized training”, “Oracle
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products training” and “Microsoft networking”. Many of

these ads invited readers to visit their websites for more
specific information. Because a primary of this
investigation was to assess the generalizability of the
results the newspaper training ad study, the non-specific.
on-line training ads were ignored (not classified) in this
investigation.

Table 10 summarizes the major operating systems training
mentioned in the on-line ads at this Atlanta website. The
relative frequencies are quite consistent with those
summarized in Table 5 for the training ads printed in the
newspaper. UNIX and Windows NT are the platforms for
which training is most widely available.

TABLE 10
OPERATING SYSTEMS SPECIFIED IN ON-LINE
TRAINING ADS

Operating System Percent

UNIX 25.00

Windows NT Workstation 15.91

Windows 95 11.36

NT Server 9.09

Table 11 summarizes the programming languages that are
mentioned most frequently in the on-line training ads.
When compared to Table 6, it is quite clear that there isa
great deal of consistency among print and on-line ads for
programming language training. Visual Basic training is
among the most widely available types of training
mentioned in both media. C++ training is also frequently
advertised in both forums. Java training was observed to
be advertised more frequently on-line than in the
newspaper ads; SQL shows a similar pattemn. Perl was
mentioned in 6.8% of this sample of on-line training ads
as was ActiveX. In general, web-oriented languages were
specified more frequently in the on-line training ads than
in newspaper training ads.

Other important types of training found in this analysis of
on-line training ads are summarized in Table 13. Lotus
Notes training was mentioned more frequently on-line
than in newspaper training ads while Powerbuilder was

advertised less frequently on-line. Both Access and Delphi
training were only advertised on-line; they were not
mentioned in newspaper training ads in Atlanta on this
particular Sunday. Pagemaker was also only specified on-
line.

TABLE 11
PROGRAMMING LANGUAGES SPECIFIED IN
ON-LINE TRAINING ADS
Programming Language Percent
Visual Basic 20.45
C++ 20.45
Java 20.45
C 13.36
HTML 11.36
SQL 11.36

Table 12 summarizes the relative frequencies of
certification training courses/programs advertised at this
website. These percentages are generally consistent with
those specified in the training ads in the newspaper (see
Table 9); they tend to corroborate the perception created
by the newspaper training ads that professional
certifications are valued in the IS/IT job market. As noted
previously, such findings seem to be at odds with the
results of Case, Price, and Rogers (1997).

You may have noted that no attempt was made in this
study to devise Tables comparable to Tables 7 and 8 for
the analysis of newspaper training ads. This is because
training programs for specific database technologies and
application development tools were specified very
infrequently in this sample of on-line ads. Although the
newspaper training ads seem to comfirm Case et al’s
finding that Oracle is the dominant database technology
in the Southeastern US, the on-line training listings rarely
reference Oracle or specific Qracle applications (e.g.
Oracle Financials). The same pattem can be observed for
the development tools summarized in Table 8. These were
virtually non-existent in the on-line training
ads—somewhat surprisingly, SAP was not mentioned at
all.
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TABLE 12
CERTIFICATIONS MENTIONED IN ON-LINE
TRAINING ADS

Certification Percent
MCSE 25.00
A+ 22.72
CNE 15.91
CNA 9.09
MCPS + Internet 6.82
MCPS 6.82
MCSD 4.55
Help Desk 4.55

TABLE 13

OTHER IS/IT TRAINING FREQUENTLY
SPECIFIED IN ON-LINE TRAINING ADS

Training type Percent
Lotus Notes 11.36
Access 11.36
Delphi 6.82

SQL Server 6.82
Proxy Server 6.82
Pagemaker 6.82

Act! 6.82
Powerbuilder 4.55

GENERAL DISCUSSION

Like the content analysis of newspaper training ads, the
analysis of on-line IS/IT training ads tends to support
some of Case, Price, and Rogers (1997) findings and to
cast doubt on others. Significant differences can be
observed among the studies in the areas of programming
languages and professional certifications. While Case et
al found COBOL to be the most frequently mentioned
language in their sample of IS/IT want ads in major cities

in the Southeastern US, COBOL training is noticeably
absent from both newspaper and on-line training ads.
Also, although Case et al found professional certifications
rarely mentioned in their sample of want ads, professional
certification training is arguably the most widely
advertised type of IS/IT training offered by training firms
in the Atlanta area. Such inconsistencies may contribute
to prolonged debates among IS educators about the place
of COBOL in IS curricula and whether courses should be
restructured to move students toward professional
certifications.

The findings suggest that a wider array of IS/IT training
may be advertised on-line than in newspapers, at least this
seems to be the case in Atlanta. In general, training
programs advertised in the newspaper are more
consistently oriented toward core IS/IT
skills/competencies than are those advertised on-line.
Similar to newspaper training ads, on-line training ads
generally have a strong technical flavor, however, the
wider range of training and the inclusion of end-user and
a few “soft” skills training programs slightly dulls the
technical edge of on-line training ads. The wider range of
training found on-line tends to make the results of the
second study more consistent the results reported b