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ABSTRACT

The Information Systems (IS) discipline is over a third of a century old. It
is a multidisciplinary field of study that covers areas related to the management,
deployment, and use of information technology. In response to this extended
reach and the growing needs and requirements of its stakeholders, the IS
community successfully solidified its foundations through institutionalization and
professionalization.  However, in light of a complex patronage structure,
undisciplined diversity, and unbounded eclecticism in scholarly activities, the
progress of IS as a scientific discipline has been attenuated. Drawing lessons
from the field of psychology, this paper calls for solidifying the disciplinary matrix
of IS. It argues that scientific progress of IS can be advanced further through the
development of cumulative and exemplary theories aimed at significant
problems. Such a cumulative approach to research tradition and knowledge
unification would help demarcate the boundaries of the IS domain not in terms of
its subject matters, but by the theories it develops to solve the problems within its

domain.

KEYWORDS: Information systems discipline, diversity, progress, philosophy of

science.
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l. INTRODUCTION

Scientific progress in IS - or lack thereof - received ample attention in the
course of the discipline’s evolution. In a provocative and highly cited article,
Keen [1980] called for development of a cumulative research tradition in the 1S
field. Since then many researchers examined various aspects of IS scientific
evolution. Culnan [1986], Culnan and Swanson [1986], Culnan [1987] and
Holsapple et al. [1993] discussed the underlying foundations of the discipline.
Structural development and scientific progress of the field were covered by
Farhoomand [1987], Weber [1987], Banville and Landry [1989], Teng and
Galletta [1991], Alavi and Carlson [1992], Cheon et al. [1993], Hirschhiem et al.
[1996], Mingers and Stowell [1997], and Weber [1997]. In an engaging
discourse, Benbasat and Weber [1996] and Robey [1996] introspected about the
ramifications of research diversity in I1S. More recently, Farhoomand and Drury
[1999] pointed out that questions concerning the scientific status of IS are
instrumental in demarcating the boundaries of the field and ultimately shaping its
foundations as a viable scientific discipline. Orlikowski and lacono [2001] argued
that IS researchers have not taken information technology (IT) as seriously as its
effects, context, and capabilities, and subsequently called for development of
specific theories about IT artifacts.

The objective of this paper is to provide an epistemological insight into the
nature of scientific progress to engage the academic community in a debate
regarding the ways in which the field can further entrench its position as a
scientific discipline. In Section Il, we discuss the meaning of scientific progress.
Then through a historiographical examination of psychology we highlight some of
the epistemological and methodological challenges awaiting the IS community
(Section 1IlI). Finally, we present a synthesis of the preceding sections to
stimulate an epistemological discourse about the current and future scientific

status of IS.
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[Il. WHAT IS SCIENTIFIC PROGRESS?

We must explain why science - our surest example of
sound knowledge - progresses as it does, and we first
must find out how, in fact, it does progress. [Kuhn,
1970b, p. 20]

Students of the philosophy of science soon learn that one of the most
influential works in the field is Thomas Kuhn'’s classic The Structure of Scientific
Revolution [Kuhn, 1962, 1970b]. Kuhn’s influence stems primarily from his idea
that science grows through discontinuous, paradigmatic shifts. The scientific
community recognizes anomalies in the field, becomes increasingly
disenchanted with the existing framework, searches for new alternatives, and
finally accepts one of the competing schools of thought as the dominating
paradigm. In other words, scientific discovery starts with the awareness of
anomaly - the observational and conceptual recognition by the scientific
community that expectations based on prior paradigms have been violated -
continues with the exploration of the area of anomaly, and closes only when the
paradigm theory is adjusted so that the anomalous becomes the expected [Kuhn,
1970b, pp. 52-53].

Kuhn cuts an incisive argument when he deals with the problem of
scientific progress.

To a very great extent the term ‘science’ is reserved
for fields that do progress in obvious ways. Nowhere
does this show more clearly in the recurrent debates
about whether one or another of the contemporary
social sciences is really a science. [Kuhn, 1970b, p.
160]

Kuhn makes it clear that science and progress are inextricably connected.
As Chalmers [1999] has noted, the purpose of normal science is to solve puzzles
or problems that are within the paradigm. For the members of a mature scientific
community who normally work within a single paradigm or from a closely related
set, the result of successful creative work is progress. During the pre-paradigm

periods, when more than one school of thought competes for domination,
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evidence of progress, except within the schools, is hard to find. It is only during
periods of a normal science that progress seems both obvious and assured.
Progress of the normal-scientific community is far easier to see in the absence at
most times of competing schools that question each other’'s aims and standards
(p. 163).

As Trouvé [1992] pointed out, scientific evolution is characterized by
interplay between atomization and unification of knowledge. On the one hand,
lack of consensus during normal science periods leads to atomize knowledge,
generating a multiplicity of contents and diversity of the scientific community. On
the other hand, consensus leads to solutions to problems, the continuity and
unity of knowledge, and the collective dimension of knowledge. A certain degree
of atomicity (dispersion) and of unity is a constitutive feature of scientific
knowledge. The former relates to the microscopic structural level (breadth) of
scientific progress, while the latter relates to its macroscopic structural level
(depth). Atomicity and unity are interdependent and exist simultaneously. As
such, both are necessary for advancement of knowledge. Atomization of
knowledge describes an increase in diversity and flexibility, and unification of
knowledge a decrease in diversity and flexibility of knowledge. In other words,
the average contribution of individuals to the growth of knowledge decreases with
increased diversity and is positively related to convergence.

Popper [1975] maintained that a new theory must always be able to
explain fully the success of its predecessors. Similarly Lakatos [1970] regards a
set of theories as progressive only when each later member in the series entails
all the corroborated content of its predecessors. Kuhn [1970b] also sees
progress, measured in terms of the number of problems solved, to be cumulative.
“No creative school recognizes a category of work that is, on the one hand, a
creative success, but it is not, on the other hand, a creative achievement of the
group” (p. 162). By virtue of their shared training and experience, the scientific
community is the most efficient instrument to set the rules of the game for

unequivocal judgements of scientific advancement.
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Paradoxically, few scientists will be persuaded to adopt a viewpoint that
would challenge what was previously solved. Making prior achievements
problematical undermines professional security. A new paradigm will be
embraced by scientists only when it seems to resolve some outstanding and
generally recognized problem and at the same time promises to preserve a
relatively large part of the problem-solving ability of its predecessors. New
paradigms narrow the scope of the community’s professional concerns, increase
the extent of specialization, and attenuate its communication with other groups.
Using a Darwinian analogy, Kuhn maintains that:

The resolution of revolutions is the selection by
conflict within the scientific community of the fittest
way to practice future science... Successive stages in
that developmental process are marked by an
increase in articulation and specialization. And the
entire process may have occurred, as we now
suppose biological evolution did, without benefit of a
set goal (p. 172).

Kuhn assesses science’s existence and its success in terms of evolution
from the community’s state of knowledge at any given time, irrespective of a set
goal. Science makes progress by generating theories that are successively
closer to the truth. Without the benefits of a permanent set goal, progress is
measured in light of the aims of the agents (scientists) who accept or reject a
certain theory to attain significant truth in terms of charting divisions and
recognizing explanatory tendencies in nature [Kitcher, 1993, p. 156].

Pfeffer [1993], in his review of barriers to the advancement of
organizational science, outlines a set of markers for progress for all disciplines.
These criteria reflect scientific legitimacy and institutional legitimacy of a
discipline. The scientific criteria are primarily concerned with building a focused,
collaborative and cumulative research tradition, while the institutional criteria
relate to such factors as level of resources allocated to a discipline and the level
of power exercised by its members. Banville and Landry [1989], on the other
hand, do not see progress as cumulation of research knowledge. In their

coverage of the nature of the IS field, they maintain (p. 59), “... On the matter of
Communications of AlS, Volume 5 Article 12 6
Diversity and Scientific Progress in the Information Systems Discipline by

A.F. Farhoomand and D.H. Drury



progress... it is pragmatic success that cumulates in science, not necessarily the
amount of knowledge.” However, Banville and Landry fail to provide any clear

indicators of progress.

[ll. SCIENTIFIC EVOLUTION: THE CASE OF PSYCHOLOGY

The rise of scientism, personal ambitions, and professionalism of higher
education - and thus institutional pressures - at the turn of the century all had
important impacts on the evolution of psychology as an academic discipline
[Wilson, 1990]. The emergence of new journals and the subsequent
establishment of the American Psychological Association (APA) in 1892
“symbolized the advance toward professionalization” [Camfield, 1985, p. 67]. As
the number of doctorates in psychology exceeded the number of laboratories in
the 1890s, many psychologists turned to practical application of psychology and
to problems of education. Hand-in-hand with these developments, many leading
psychologists continued to use different approaches to their work, adding fuel to
the debate about the lack of unanimity regarding the scientific characteristics of
the field. The ultimate focus of these controversies was “whether psychology
could, or should, become an exact science, and whether it was to be devoted
primarily to theoretical or to practical problem solving” [O’Donnell, 1985, p. 131].

Institutional aspects of professionalization, including a growing number of
new journals, doctorates, and even the APA itself did not lead to confidence
among psychologists as professionals right away. It was not until early 1900s
that psychologists exhibited a relentless concern for full-scale development and
for the stature of psychology as a science and profession. But efforts to achieve
scientific stature were frustrated for many years due to psychologists’ inability “to
reach agreement among themselves as to definition of their field and its
phenomena, or with regard to proper methods of investigation” [Camfield, 1985,
p. 73]. Under attack not only by philosophers but also by some scientists (e.qg.,
biologists), psychologists slowly realized that they needed to narrow their field of
inquiry and explanation to win credibility as a science. Yerkes [1910] cited the
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lack of a generally acceptable body of presuppositions and postulates as one of
the main reasons behind the unsatisfactory state of psychology. “What becomes
clear in Yerkes’s critique of the discipline is the lack of unanimity among the
practitioners of psychology as to the state of the science, its characteristics if it
were a science, or even the extent it could or should be a science” [Wilson, 1990,
p. 116].

The early years of 1900s saw the advent of new schools of thought, the
first of which was structuralism, introduced by one of the Americans trained in

Germany, E.B. Titchener.III

John Watson soon attacked this school of thought in
his behaviorist revolt in 1913, which subsequently led to the general
conceptualization of psychology’s purpose and scope. The behaviorists
protested against structuralists, both methodologically and conceptually, arguing
that the only scientifically observable phenomena are behavioral responses.El
Behaviorism led to legitimization of psychology as a field with practical utilization,
and grounded in an experimental science. Even though behaviorism made a
significant contribution to the growth of psychology, it was soon found to be
restrictive because it excluded diverse phenomena and mechanisms, such as
neurophysiology and cognitive processes [Wagner and Owen, 1992]. The turn of
the last century also saw the advent of functionalism, a school of thought that
also regarded structuralism as restrictive. Functionalism is regarded by some to
be the overarching paradigm in psychology today [Whitley, 1992].

It is important to note that the development of psychology as a scientific
discipline during its early periods was hindered by eclecticism. Not only was
organizational identity needed to ward off threats from other disciplines, but also
more importantly, there was and perhaps still is a need for theoretical
consistency [O’Donnell, 1985]. Even today, after a 120-year history, there are

still great concerns about the disciplinary status of psychology. The diversity of

! According to structuralists, the subject matter of psychology is limited to the structure and
organisation of human consciousness. As such, the goal of psychology is to identify the elements
of the mind.

2 Behaviorists maintain that the shift from the study of consciousness to the study of behavior can
be largely explained by viewing psychological thought within the context of a patterned system of
social and intellectual relationships [O’Donnell, 1985, p. xi].
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interests coupled with academic and professional affiliations exacerbated the
situation to a point where research psychologist members of the APA created a
new society, the American Psychological Society, in 1988 [Holden, 1988]. In the
absence of a mature paradigm, some argue that a proliferation of conceptually
unrelated topics led to the failure of the discipline to achieve its primary mission
of explaining the mind. Miller [1985, p. 40-45] unabatedly referred to the status
of psychology as an “intellectual zoo,” fearing that it will be subsumed by its more
established sister disciplines, sociology and biology. Similarly, Koch [1985, p.
938] pronounced pessimistically that “the disciplinary status of psychology... is,
in one word, in doubt.” Some show concerns that psychology will be Balkanized
into a new family of disconnected disciplines, such as cognitive science and
neuroscience. Others, in contrast, advocate such a move, calling for the
conception of the “psychological studies,” in which psychology “is not a single or
coherent discipline but, rather, a collectivity of studies of varied cast, some of

which may qualify as science while most do not” [Ibid, p. 942].

V. DISCUSSION

Questioning the foundations of knowledge and their divisions into
manageable, comprehensible parts, is part of the development of intellectual
processes. The relations between and within fields of endeavor are as important
to progress as the subject matter itself. The process of questioning roots,
diversity of approaches, and stability of paradigms should be taken as a healthy
activity from which structure emerges, is accepted, is questioned, is reinvented
and reaches new levels of understanding. As demonstrated in Section lll, fields
other than IS have tried to address these issues to reach new levels. This
introspection is now applied to the development of IS as a field of inquiry.

IS seems to have built the institutional aspects of professionalization
successfully, as evidenced by, among other things, the recent amalgamation of
the Association for Information Systems and the International Conference on IS
in 2000. The field enjoys having several respected academic journals, a
professional association of about 2000 members, numerous universities with
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doctorate degrees in the field, a close link with a burgeoning industry, and a
healthy demand for its graduates [ITAA, 2001]. If the developments of the past
few decades are any indication, IS should continue to entrench itself
institutionally even further in the future.

As we argued in Farhoomand and Drury [1999], the IS field is at the heart
of one of the last century’s most significant accomplishment, with far-reaching
and complex impacts. While worrying about scientific progress in the field
incessantly is not warranted, we can learn from experiences of other disciplines.
In the preceding section we saw that eclecticism was a major reason behind
fragmentation in psychology. Although the arguments put forth by the
proponents of diversity are intellectually appealing, in our view such diversity in
the long run comes at the high cost of divisive fragmentation, continued reliance
on reference disciplines, low level of conceptual coherence, and low or no
barriers to entry [Fitzgerald and Adam, 1997]. Rather than helplessly accepting
the unbounded eclecticism by treating IS as a “fragmented adhocracy,” we
concur with Benbasat and Weber (1996) and call for a moratorium on theoretical
diversity. In this context, we make an important distinction between diversity in
method and diversity in the theories used by researchers. A great deal of energy
was expended on the debate regarding the supremacy of one methodology over
another, something, which as Weber [1997] noted, is a straw-man debate. In
contrast, we believe that theoretical diversity has overarching implication for IS
progress. Trouvé [1992] points out that diversity is accompanied by flexibility in
scientific discovery, and it may lead to the emergence of competing schools of
thought that question each other’'s aims and standards. However, undisciplined
theoretical diversity and eclecticism rupture the mosaic necessary to bond the
scientific community and may eventually lead to balkanization of the discipline.
Again, lessons learned from psychology and organizational science are
illuminating.

Symptomatic of eclecticism in the IS discipline is the recurring charge that
academic research in the field bears only slight relevance and is of little interest
to the broader practitioner community. This matter was discussed at length in a
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recent special volume of the Communications of the Association for Information
Systems [CAIS, 2001]. In spite of diverse opinions on this subject, the prevailing
view is that we are often issue-driven, chasing practice or engaging in research
that is neither here nor there in the eyes of industry. In addressing this
circumstance, the eclectic background of academics comprising the research
community, and their divergent perspectives, were cited as a contributing cause
[Bhattacherjee, 2001]. IS research is conducted from the point of view of
management practice, econometrics, social theory, and a bevy of other areas —
all of which are commonly associated with various “reference disciplines.”
Consequently, most IS research is only relevant to a narrow constituency.

Questions of basic vs. applied research, relevant vs. rigorous and other
such issues are unproductive when viewed plainly as dichotomous propositions.
Mason [2001] argues for a two-dimensional view of research based on
motivation, which leads to the use of good science in the pursuit of new
understanding and practical solutions. This mindset allows for scientifically
rigorous research to be conducted in addressing particular needs, with results
that prove useful for practical application while expanding our body of knowledge.
There is intrinsic value in scientific inquiry for its own sake, and there are some
examples of far-reaching innovations stemming from IS research — but it is often
years before any resulting applications are developed, and relevance is then
assessed after the fact.

Dennis [2001] and Heart and Pliskin [2001] argue that to improve its
overall contribution to society, the IS discipline should adopt a new model, akin to
those of Medicine and Engineering, where academic efforts are applied toward
advances in current practice. However, we find again that evolution of the
discipline is ultimately hindered by identity confusion, a vast field of inquiry, and
lack of consensus about the fundamental areas. To progress, the IS community
must establish an agenda and identify the key problems to be addressed. We
learned from psychology that the maturation of a scientific discipline is a lengthy
process, but one that begins with a consideration of such fundamentals in light of
the strengths and weaknesses of the field. This sentiment is echoed by IS
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academics who call for defining a collective research agenda [Amaravadi, 2001],
clearer borders between IS and other disciplines [Ben-Menachem, 2001],
marketing the core areas where IS excels [Chatterjee, 2001], and devising a set
of basic research questions that lead to “more cohesive and integrated theories”
[Rollier, 2001]. As companies enter the era of network interdependence, being
subject to unpredictable interactions between various parts within and outside the
organizational bounds, the need for distinct, integrative IS theories and concepts
is becoming more evident than before. This issue was the subject of a debate at
ICIS 2000 [Alter, 2001], where once again, questions of relevance, the focus of
IS, and definition of core fundamentals were raised.

In establishing a cumulative tradition, we believe it is important to
recognize and pay closer attention to those substantive theories that made a
progressive contribution to our depth of knowledge and achieved a significant
level of validation. Certain recent theoretical developments in narrowing down the
breadth of IS research and establishing a focused and cumulative tradition are
encouraging. For example, the application of the theory of reasoned action
(TRA)EI[Fishbein and Ajzen, 1975] in IS research is showing promising results in
building a cumulative tradition. Through the extension of this theory, IS
researchers were able to move towards the development of a coherent theory
that could explain user behavior [Barki and Benbasat, 1995].

Since TRA was introduced in 1975, a stream of research appeared that
aimed at testing the predictability of behavior based on analyses of intentions, as
applied to a range of disciplines. The very general nature of TRA earned its
approval as a basis for explaining almost every kind of human behavior. To this
end, TRA was also applied to the study of IS as a tool in measuring overall
satisfaction of users with IS products and services [Melone, 1990]; in assessing
the predictability of user acceptance to new systems through measuring and
explaining their intentions [Davis et al., 1989; Mathieson, 1991; Jackson et al.,

1997]; in studying the importance of user participation in the formulation of a
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positive attitude towards new systems [Hartwick and Barki, 1994]; and in
projecting that, since behavior is ultimately determined by beliefs, senior
management may be persuaded to change their beliefs (through influencing the
attitudinal and/or subjective norm determinants of intention) in favor of the
adoption of new IS [Mykytyn and Harrison, 1993]. In general, the application of
TRA to the study of IS concentrated on its usefulness in predicting and
influencing user acceptance in advance of system introduction. For example, the
technology acceptance model (TAM) developed by Davis [1986] and Davis et al.
[1989] is specifically designed for studying computer usage behavior and
provides a basis for analyzing the impact of external factors on internal attitudes
and intentions.
In addition to TRA and its variants, a few other areas used a cumulative
research tradition to develop theories that should help IS to solidify its theoretical
depth. These concepts seem to have had significant impacts on cementing the
foundations of the discipline and will ultimately play an essential role in the
progress of IS as a discipline.
¢ Systems theory and its progeny, such as systems modeling techniques and
soft systems theory, are showing promise in heightening our understanding of
information systems and the way they should be designed, developed and
implemented.

¢ The applications of decision theory to decision support systems and group
support systems brought us to new levels of understanding about the way
information systems are used by the end-users.

¢ Structuration theory applied to IS research enhanced our knowledge about
the relationships between technology and organization. Further work in this

area should help us explain the social implications of IS [Avgerou, 2000].

® TRA specifies the relationship between beliefs, attitudes and behaviors. The theory is founded
on the proposition that an individual's behavior is determined by his intention in relation to that
behavior
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V. CONCLUSION

Progress is indistinguishable from science; for a science to exist it must
progress [Kuhn, 1970a]. As Anderson [1983] and Weber [1997] pointed out
sciences progress through a commitment to theory-driven programmatic
research with a view to providing theoretical unity and coherence for a discipline.
As such, collective efforts are needed to unify knowledge necessary for progress
of IS as a scientific field of inquiry.

To achieve this goal, the complicated patronage structure of IS [King and
Applegate, 1997] must be circumscribed. The diversity of research in IS has
taken us to a point where it is increasingly difficult to distinguish IS from other
disciplines [Benbasat and Weber, 1996]. This proposal, of course, is not a call
for disciplining processes that govern and restrict the forms of knowledge that are
accepted as legitimate [Foucault, 1982], and would, in turn, result in a “closed”
discipline where the potential threats of becoming irrelevant are great [Robey,
1996]. Rather, it is a call for the consensual solidification of the disciplinary
matrix [Kuhn, 1970b] of the field through the development of exemplary theories
aimed at significant problems.

As Popper [1962, p. 67] noted, a discipline should be defined not by its
subject matter, but by the theories it develops to solve the problems of its
domain. In this article we adopted a realist, paradigmatic approach to the study
of scientific progress to argue that science is cumulative and it is done with no
set of fixed goals in mind. For IS to progress, we need to have competition
among macro-structures that are shared by the scientific community, whose
members in turn are the most efficient instruments to judge progress. These
theories must account for the way all the branches of the field can fit together
and how new branches emerging in the field can be integrated into the old ones
[Trouvé, 1992]. In the absence of such theories, IS would remain a fragmented
adhocracy, with few theories of its own that distinguish it as a distinctive field of
study, possibly leading to perpetual identity crisis experienced by some other

disciplines.
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