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INTRODUCTION Table 1. A MAPPING OF DPMA PRINCIPLES TO I.S. COURSES
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“Does the final exam have to be compre-
hensive?” It is tempting to attribute such
questions to student indolence or concern
about grades. From a different perspective,
however, this question may be seen as
symptomatic of some educational short-
comings in conveying the fundamental
interrelatedness of information systems
concepts.

Both AACSB (1991) and DPMA (1991)
guidelines have stressed the need for inte-
gration of important concepts across the
curriculum in terms of learning the theory
and practice of information systems (1, 3).
In response, Becker et al. developed an
instructional model based on DPMA
guidelines that initiated a study of a three-
phase approach for integrating course
content and allowing students to apply this
knowledge in information systems devel-
opment (2).

This paper describes a comprehensive IS
curriculum model that is based on the
DPMA principles listed in Table 1. These
principles provide a foundation from which
is derived a set of courses and their rela-
tionships within the IS curriculum model.
This model addresses a parallel concern, as
yet unaddressed, which is the systematic
and sustained integration of key theoretical
concepts from individual courses into a
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unified body of knowledge.

Information systems remains an inherently
interdisciplinary field of study, but the
central focus is on the use of information
and information technology to solve
problems. Isaksen and Parnes argue that,
given the ill-structured nature of the types
of problems that exist today, knowledge
cannot be acquired as unassociated
fragments that are simply handed down (6).
Instead, they contend that “capstone” expe-
riences are needed so that knowledge can be
acquired via active, experiential learning
opportunities. The information systems
programs at several universities offer a
single course that promises, but usually
fails, to provide this experience. For
example, consider the following illustration.

A recent section of the capstone course in a
graduate IS program required students to
form teams to develop a new system com-
ponent that could be integrated with an
existing DB2 administrative database
system. The teams successfully developed a
formal specification using Joint Application
Development, implemented the system to
execute on a local workstation, evaluated
their effort in terms of its correctness prop-
erties, and successfully tested the system.
However, problems emerged in subsequent
efforts to link the local system to the central
DB2 database due to the lack of an overall,
organizational perspective during the
systems development process.The devel-
opment team failed to identify the future
directions of the university in terms of local
database software, which directly impacted
the new system’s connectivity with the DB2
system. As a result, the local system must
now be redesigned to meet the requirements
of a different database software system.

This example highlights the need for a
more synergistic teaching plan to ensure
that students not only develop high-quality
systems, but that the resulting systems meet
the long-term needs of the target organi-
zation. The problems in this project were
largely the result of a non-integrated, loosely
coupled approach to IS education
throughout the curriculum. Students
focused only on the technical requirements
of this single course and neglected consid-
eration of the more comprehensive view of
the project in relation to the people involved
and the enterprise at large. It also became
apparent that the capstone seminar in this
particular program was itself not strongly
connected to the rest of the curriculum but
was actually a weak link in the learning
process. One conclusion that can be drawn

Journal of Information Systems Education

Spring 1994

from this oversight is that the capstone
course was not reinforcing key theoretical
concepts from other courses in the cur-
riculum. Another possibility is that these
concepts are not emphasized and integrated
thoroughly throughout the curriculum.

INTEGRATING INFORMATION
SYSTEMS CONCEPTS ‘

Laudon and Laudon contend that infor-
mation systems topics are generally
addressed within three environments:
technical, behavioral, and organizational
(9). Consequently, three distinct areas of
information systems as a discipline can be
identified, each with its own reference dis-
cipline and research paradigm. -

* Information Technology - the reference
discipline is computer science and this
area focuses on the application of engi-
neering formalisms to problems.
Example topics include: database
systems, software engineering, and
data communications.

* Management of Information Systems -
the reference discipline is behavioral
"science (e.g., psychology and
sociology) and this area considers the
organizational and human behavioral
impacts of IS use. Examples of topics
include: organizational role and impact
of information systems, end-user com-
puting, cooperative development
teams, group decision support systems,
global information systems, computer
supported cooperative work, and
computer-mediated communication.

¢ Information Resource Management - the
reference disciplines are economics
and organizational theory. Information
and the enterprise-wide systems
developed for its creation and commu-
nication are considered to be scarce
and valuable resources well suited to
the application of the principles from
business disciplines.

It is not surprising, given the above
spectrum of reference disciplines and the
associated diverse preparation required for
each, that information systems courses are
usually taught independently of one
another. Consequently, students fail to
identify the practical application of concepts
that span more than one course. An inte-
grated plan of instruction for information
systems must support all three of these areas
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and effectively teach students how to apply
formal theory, methods, and techniques
within and across these domains.

Granger et al. suggest that a curriculum
should be an architectural plan rather than a
collection of courses and that the proper
starting place for any curriculum change is
with three learning objectives: awareness,
understanding and competency in requiring
skilled use of tools and techniques (5). Such
a plan requires an integrative approach to
curriculum development to tie together
formal development approaches, effective
teamwork, and organizational factors in
order to produce high-quality, fully-inte-
grated information systems.

The successful application of formal design
practices to the task-related activities is only
one aspect of the management process asso-
ciated with information systems devel-
opment. An additional component of the
process of systems development is the
effective use of methods for project team
development. Increasingly, development
teams have become responsible for mini-
mizing the number of software defects by
enforcing rigorous development methods,
testing techniques, and architectural
standards. Finally, at the organizational
level, there are internal and external consid-
erations that may impact the systems devel-
opment process. A major organizational
factor is the use of existing standards and
awareness of potential ones. When these
standards are ignored during the devel-
opment process, systems integration
becomes difficult if not impossible without
major design modifications.

Flood and Moll observe that teaching
involves managing the learning process by
planning (specifying objectives and
activities), organizing, leading, and control
(evaluating) (4). Furthermore, they suggest
that no course be taught in isolation, instead
stressing the criticality of the university con-
textual environment. Many traditional 1S
curriculums, however, appear to teach
system development courses independently
of one another. This model introduces
students to a granular level of systems devel-
opment that is expanded to include devel-
opment team environments and organiza-
tional considerations. This becomes a major
advantage as students study how technology
affects the developer, the team, the project
manager, and the organization. With a well-
formulated instructional plan, practice and
theory come together in the development of
systems. To provide students with the
knowledge and skills needed to effectively
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: THE INTEGRATED 1.S. CURRICULUM MODEL

Foundation
I.S. Courses

Elective
|.S. Courses

Core
|.S. Courses

Capstone
|.S. Courses

THE INTEGRATED LAYERS OF THE I.S. CURRICULUM

DPMA Principles: (1,7)

DPMA Principles: (2,3,4,6) Theory/Practice

Technology and the Ei

develop integrated systems, the information
systems curriculum should include the inte-
grated structure shown in Figure 1 and
described below.

The Core and Elective IS Courses

The curriculum model in Figure 1 presents
a structure where IS courses build upon one
another in an integrated fashion. The foun-
dation courses provide an overview of infor-
mation systems as well as a skill base for
developing systems. The core courses
expand upon the theory and techniques
introduced in the foundation courses. The
elective courses supplement the core courses
by allowing students to gain expertise in
selected areas of interest.

A classification schema for these courses
has been developed in order to show the
inherent relationship of our model with the
DPMA guidelines. This schema is shown in
Figure 2 and is composed of: system engi-
neering technology, people and technology,
and technology and the enterprise cur-

riculum layers. All of these layers are encap-
sulated by the capstone layer. Each layer is
defined as follows:

* System engineering technology - Courses
include systems analysis and design,
software (system) engineering, system
testing and measurements, database
management, data communication,
decision support systems, and other related
courses. These courses provide the theories
that serve as precise descriptions of system
behavior, provide insight and control
over the systems development process, and
form the basis for rigorous evaluation
of the correctness and performance of
system designs.

® People and technology - Courses include
human factors and project management,
and other related courses. These courses
build upon software engineering tech-
nology courses as they address the human
aspect of developing systems. Students
learn that successful systems development
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is not solely a technical issue. Instead, it
concerns individual and collaborative
efforts in creating and using a system.
These courses focus on the human aspects
of the technologically coordinated
workplace from both a system developer’s
and a user’s perspective to include creative
problem-solving and systems integration
strategies.

® Technology and the enterprise - This cate-
gorization schema is depicted in Figure 2
where it is shown that students become
knowledgeable about theoretical and
pragmatic applications of systems devel-
opment. This knowledge base is expanded
by exploring the impact of IS technology on
the developer, manager, teams, and others.
The students then learn about technology’s
impact on the organization and its external
environment.

* Capstone - The theory, practices, and
tools learned in these courses become the
building blocks applied in the systems
development capstone course. This
supports the DPMA objective of continuous
education in information systems.

The integrating factors in this schema are

three-fold. Students are required to
complete project components that will be
used as inputs or developed in parallel with
other courses. Students are required to
use appropriate CASE tools to complete
project components. The capstone course
becomes the third integrating factor in our
model. These integrating concepts are
described in Table 2.

The ideal capstone course is a systems
development workshop that requires
students to fully integrate and implement all
the conceptual ideas and technological
aspects of systems development. This
provides students with in-depth experience
and insight on the actual progression of the
development of a real system. The student is
also given the opportunity to apply the
skills obtained in the prior courses

CONCLUSION ,
Having begun with a question, this paper
now ends with one possible prescription.

. Just.as systems development has evolved

beyond the classic waterfall model to
consider life cycle and object-oriented
approaches, information systems educa-
tional efforts must embrace pedagogical
improvements centered on content inte-
gration. This paper has proposed an archi-
tected plan for a student development life
cycle that requires students to integrate
concepts and skills in a collaborative team-




centered environment that provides greater
emphasis on active student learning and
faculty productivity (7). An additional
benefit of such an integrated approach is the
reduced need for inflexible course
sequencing (beyond the need for starting
with the overview and ending with the
capstone), which places a burden on
students, faculty and administrators.
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