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Abstract

IS researchers have classified studies into three separate sets: positivist, interpretive and critical.
Consensus holds in positivist and interpretive studies, and researchers suppose that a stabilized state
is in positivist and interpretive studies. In contrast to the above, contradictions and conflicts
between different parties are typical of critical studies, and researchers then study radical changes.
However. positivism, interpretivism and critical research do not cover all the phenomena in the
world because there are also changes where parties have negotiated and agreed on a shared goal.
This shows a need for the fourth paradigm, the change paradigm we introduce and elaborate on.
Some researchers have proposed that action research (AR) is acceptable to information systems
development (ISD). Design science (DS) and AR are similar and follow the change paradigm.
Based on this, we show some general properties of DS and AR studies.
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INTRODUCTION

According to Chua (1986), Burrell and Morgan (1979) classified literature into two main sets of
assumptions: those about social science and about society. Based on these two sets of assumptions, Burrell
and Morgan (1979) yielded four paradigms: functionalist, interpretive, radical humanist and radical
structuralist. Chua (1986) informs that previous researchers have combined the two radical paradigms and
called them critical research. The functionalist paradigm is later more often called the positivist paradigm.
Orlikowski and Baroudi (1991) established three traditions (positivist, interpretive and critical), and IS
researchers have later used them.

Hirschheim and Klein (1989, p. 1201) define the term ”’paradigm” as follows: "The most fundamental set
of assumptions adopted by a professional community that allows its members to share similar perceptions
and engage in commonly shared practices is called a “paradigm.” Typically, a paradigm consists of
assumptions about knowledge and how to acquire it, and about the physical and social world.” The authors
supplement it by giving the definition of the paradigm presented by Burrell and Morgan (1979) as “meta-
theoretical assumptions about the nature of the subject of study.”

Critical research differs from the positivist and interpretive approaches and assumes two-directional
relationships between variables (— and <), two other approaches assume one-directional ones (— or «—).
Chen and Hirschheim (2004) examined 1893 articles published in eight major IS publication outlets between
1991 and 2001. They found that positivist research dominates 81% of published empirical research, and the



proportion of interpretivist research was 19 %. They did not find any critical study. Richardson and
Robinson (2007) charted the development of critical IS research throughout 1991-2001 in the same sources
as Chen and Hirscvhheim (2004). They found 13 articles of critical research in the field of IS. Because of a
small number of critical IS research and an information systems development (ISD) especially, we shall no
more consider critical research in connection with an ISD and DS.

The article by Jones and Karsten (2008) presented a critical review of the work of Giddens and its
applications in the information systems (IS) field. The authors found 331 IS articles to which Giddens’
structuration theory applied. This structuration theory has two-directional relationships between variables.
Although Jones and Karsten critically commented on some applications of Giddens’ structuration theory,
they emphasized significant opportunities that structuration research would have in IS studies. After our
varied examination of the IS literature, we have recognized very few other IS articles with two-directional
relationships. It shows that in the IS literature, most of the studies assume one-directional relationships
between variables. Hence, we exclude analysis of IS studies with two-directional relationships between
variables. We shall recommend a deeper analysis of IS studies with two-directional relationships in future
studies.

Two other paradigms, positivism and interpretivism, consequently assume one-directional relationships
between variables. Orlikowski and Baroudi (1991, p. 19) assume that in critical research, “social relations are
not posited as stable and orderly, but as constantly undergoing change.” This means that in positivism and
interpretivism, social relations are stable and orderly, and hence, positivism and interpretivism assume
consensus. Previous researchers formed critical research by combining two radical change paradigms, but
studies with the change phenomenon where parties do not have contradictions or confrontations do not
belong to any paradigm. Hence, we need the fourth paradigm, namely the change paradigm.

Baskerville and Wood-Harper (1996, p. 244) stated that “the features and characteristics of the approach
define a domain of ideal use for the method.” After a deep analysis of action research, the authors suggested
that information systems development methodology is well suited as an ideal use of the action research
method. Later, Baskerville and Wood-Harper (1998) presented ten information systems development
methods: Canonical action research, information systems prototyping, soft systems, action science,
participant observation, action learning, Multiview, ETHICS, clinical field work and process consultation
with references to their use in ISD projects. Their list shows that action research is not a singular method but
a set of similar methods.

Studies in positivism and interpretivism assume that an object of study has achieved a steady state (cf.
Hann and Weber 1996). Researchers call such studies backwards-looking because they see a shared view of
an object of study (consensus). In contrast, researchers call ISD, DS and AR studies forward-looking because
they strive to build a new reality. DS and AR are similar (Jarvinen 2007, Lee and Hubona 2009). We
consider them together from now on.

When positivist and interpretive studies have truth as a goal, i.e., a description/theory as a result of the
study truthfully describes a phenomenon under study, positivism and interpretivism assume consensus /
ordered /status quo. When the AR project states a goal, the project must also decide how to measure the goal.
March and Smith (1995, p. 253) elaborated on a measurement problem in DS studies as follows: “DS
attempts to create things [IT artifacts] that serve human purposes. It is technology-oriented. Its products are
assessed against criteria of value or utility — does it work? is it improvement?” When DS and AR are similar,
utility also is a goal of an AR project. From the four paradigms, the functionalist and interpretive paradigms
assume consensus, and the radical humanist and radical structuralist ones assume radical change. In reality,
there are also phenomena like a change with shared goals. Hence, we have a gap-spotting situation
(Sandberg and Alevesson 2011), and we need the change paradigm with assumption of a goal within shared
desires. In addition to a goal of a change with shared desires, there are other characteristics like solidarity, an
originator of a change and how to measure the goodness of the change. We elaborate on these characteristics
in the following sections.



Already Baskerville and Wood-Harper (1996) presented that a researcher explores problems and
opportunities with AR studies. We can formulate our research problem: Could you build an IT artifact that
can solve a problem or utilize opportunity in an organization by using any AR method?

We approach the problem by dividing an analysis of the change paradigm into two parts: an ideal type of
change and a practical one. We take the term "ideal” from Weber (1904, 90), and Huy (2001, p. 603 cited it
as follows: “Ideal types are formed as the ‘one-sided accentuation of one or more points of view and by the
synthesis of a great many diverse, more or less present and occasionally absent concrete individual
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phenomena’.

In the Discussion section, we present collected results of the change paradigm and its characteristics as
implications for theory and practice. We also discuss limitations and future research.

AN IDEAL CASE OF THE CHANGE PARADIGM

We like to demonstrate that AR is an ideal research method for the ISD problem or for its opportunity.
Baskerville and Wood-Harper (1996, p. 239) considered similar tasks as follows: “Like any research method,
action research is most valid within a domain of ideal research questions. Some research questions can be
more effectively answered by other methods. Some research questions cannot be effectively answered by any
other method.” Here, one interpretation of an ideal research question and its answer is that a researcher
concentrates on basic features.

We analyze our research problem by considering the different parts of the research question:

First, it is solving a problem in an organization, not only building an IT artifact. According to
Susman and Evered (1978), a particular organization invites one or two academic researchers to
solve their problem with their own personnel. Baskerville and Wood-Harper (1996, p. 239) found
the AR project explores “problems or opportunities.” Already Susman and Evered (1978) stated that
the AR method is usable in solving the practical problems that members of organizations face
(prevailing resources). This mainly concerned social resources. IT and its development brought a
possibility to offer an opportunity to substitute other resources, e.g., social resources, with IT for
improving action in an organization.

Secondly, in the introductory section, we stated that DS and AR studies have a goal of a change that
all the parties almost always consider shared. Already Burrell and Morgan (1979) differentiated an
ordered action and a radical change. Here, we differentiate a change that can be shared vs. radical.
A new paradigm prefers a change with agreed desires expressed by parties in the AR project. - A
differentiation between a consensus vs. dissensus (Deetz 1996) between parties in the AR project is
decisive because a dissensus between parties about the goal of the AR project means that a decision
maker must stop the AR project.

Thirdly, at the same moment, when the AR project states a goal, the project must also decide how to
measure the goal. March and Smith (1995, p. 253) elaborated on a measurement problem in DS studies as
follows: “DS attempts to create things [IT artifacts] that serve human purposes. It is technology-oriented. Its
products are assessed against criteria of value or utility — does it work? is it improvement?” In addition to
serving human purposes, March and Smith (1995) deeply discussed measuring an IT artifact inside. Hevner
et al. (2004, pp. 79-80) relate theory-testing and theory-developing to behavioral science: "Behavioral
science addresses research through the development and justification of theories that explain or predict
phenomena related to the identified business need. Design science addresses research through
the building and evaluation of [IT] artifacts designed to meet the identified business need. The goal of
behavioral-science research is truth. The goal of design-science research is utility.” — We conclude that
researchers study the initial and goal states by using behavioral science, and they study the building and
evaluation of IT artifacts by using DS. Behavioral science assumes positivism or interpretivism, DS assumes
the change paradigm.



March and Smith (1995) and Hevner et al. (2004) discuss DS studies and their measurements but
not concretely AR studies. The latter uses all kinds of resources DS studies technical ones only. In
AR studies, there are people, and researchers cannot always forecast how do people behave. In the
IS literature, there are at least two different views on people. On the one hand, Baskerville and
Wood-Harper (1996, p. 237) assumed the systems theoretical view and then “human activities are
systematic, and that action researchers are intervening in social systems. ~” On the other hand, Jones
and Karsten (2008, p. 137) write: “agents always have a possibility to do otherwise.” Therefore,
measurement of the goodness concerning a particular AR study is laborious, and researchers must
decide which kind of human image they use in their study.

Fourthly, the AR project tries to solve a practical problem and causes a solitary (one-for-all)
change.

We summarize four properties of an AR studying

(1) A personnel in an AR project (academic researchers and practitioners) explores organizational
problems or opportunities.

(2) An AR study must have a goal of a change that all the parties almost always consider shared.
(3) Measuring the goodness of a particular AR study is necessary but difficult.

(4) The AR project causes a solitary (one-for-all) change.

ON AN APPLICATION OF THE CHANGE PARADIGM IN PRACTICE

In this section, we pay attention to the four properties. We consider (1) an organization of the AR project
and opportunities available, (2) a goal of the AR project, (3) measuring the goodness of the solution achieved
and (4) a solitary change that is not always straightforwardly achievable.

(1) an organization and opportunity

We first ask: Who is a decision maker? To our mind, the organization that states a task under study is a
decision-maker. We then analyze members of the project group. Usually, there are one or two academic
researchers and practitioners. Coghlan (2001) and Lallé (2003) describe two cases where a researcher is also
a practitioner inside an organization. Usually, a researcher is academic, and an organization expects that she
brings knowledge into an AR project. Davison et al. (2004, p. 70) propose that “the researcher determines
goals, plans actions, implements changes and assesses the outcomes of those changes.” We, however, see
that a paying organization, called a sponsor by Clarke et al. (2020), determines how to organize working
people in the project. We recommend somebody of practitioners is a chairperson in the AR project. As we
can see, in the IS literature, there are differing opinions on how to organize an AR project.

We perform a similar consideration of software as we did for organizing a workforce. When IT experts
perform an ISD sub-project, they can build a new IT artifact in many ways, and every piece of software
produces the same service: They can realize computer programs differently (differences can exist in
programming language, its compiler, it is possible to write a program differently etc.). A similar
consideration can be performed for different hardware, too. Hence, we conclude that it is difficult to give
guidelines for organizing people, software and hardware in connection with the change paradigm.

Already Baskerville and Wood-Harper (1996) found that the AR project explores problems or
opportunities. Just above, we showed that there can be many different solutions to a particular
problem. Here, we briefly discuss opportunity. Based on different resources, we speak about
technical, social and informational innovations. A new IT artifact is an example of technical
innovation; teaching, learning and a new organizing mode are social innovations, and a new
organization of data structures for facilitating searching and seeking is an informational innovation.
But who will bring innovations to the AR project? We can presume that a host organization have



invited researchers because they are bringing new scientific knowledge concerning changes and
also new technical and informational innovations. An organization itself is the most competent of
social innovations in this context.

2 A goal of a change with shared desires
A sponsor of an AR study plays a dominant role in stating a goal. Participants (researchers and practitioners)
can have different views of the goal of an AR project. Such differences can cause problems during building a
new system or after. Therefore, we propose that parties negotiate about a goal and try to attain a shared goal
before initiating the AR effort. If parties cannot find a shared goal, we recommend to stop the project.

At the beginning of the AR project, a goal is partly unknown for researchers and practitioners. In the
course of the project, its expenditures can rise more than the organization estimated. It can then decide that
the current level of achievement is sufficient, although it is less than the goal at the beginning. If the
organization cannot accept achievement, the organization does not put this reform into use. In the positive
case, the organization approves and finishes the project.

Hirschheim and Klein (1989) analyzed four paradigms (functionalist, interpretive, radical
humanist and radical structuralist) for ISD unless any of those four paradigms is not the change
paradigm that is necessary for 1SD. Hirschheim and Klein (1989) do not offer a negotiation for
finding a goal of a change with shared desires. An explanation can be that the authors understood a
change differently (radical) than now (shared). Hirschheim & Klein (1989) analyzed ISD in the
UTOPIA project from functionalism and radical structuralism points of view in Table II.
Functionalism assumes a stabilized state, not a change necessary in an ISD. Hence, we evaluate
radical structuralism only. Hirschheim and Klein (1989, p. 1212) found that the UTOPIA project
excluded management. To this end, the shared goal was impossible when such an important partner,
management, from an organizational side was lacking. Then, the approach used in the UTOPIA
project does not follow the fourth paradigm and its property of ” the shared goal”. Badker and Kyng
(2018) demonstrated how similar approaches as in the UTOPIA project continue.

3 A goodness of a change
March & Smith (1995) were the first ones to propose the utility of an IT artifact as a measure of the goodness
in a change case at the organizational level. Hevner et al. (2004) repeated it. Our explanation for that is that
researcher March belonged to the group of authors in Hevner et al. (2004), too. We have not yet seen utility
or something similar as a measure of the goodness in the AR projects. In the ADR (action design research)
method, Sein et al. (2011) implicitly used it. There, practitioners and users evaluated an IT artifact built by
IT experts. However, Sein et al. (2011) do not tell a measure practitioners and users used in their evaluation.
An absence of the utility or something similar as a measure of the goodness in an AR project informs that IS
researchers do not yet know nor use this new measure in their ISD studies.

Gregor (2006) defines five theory types (I, II, .... V) shown in the left-hand column of Table 2 (p. 620).
Type 1, ..., and IV theories concern traditional methods and Type V design and action activities and methods
(the change paradigm). In Table 2 Type V, Gregor (2006, p. 620) writes: ”Says how to do something. The
theory gives explicit prescriptions (e.g., methods, techniques, principles of form and function) for
constructing an artifact.” Gregor does not make any difference between the truth and utility goals, i.e.
between paradigms. Theory types L, 1L, ..., and V seem to be located in one continuum although Types I, II,
IIT and IV assume a truth, Type V assumes a change. Gregor’s continuum means a theory type, but it has two
factors differentiating its classes, truth and change, it is not then a good classification (Bunge 1967).

(4) The AR project causes a solitary (one-for-all) change.

We give two examples: Rivard (2021) and Niederman (2020). The former (Rivard) makes a mistake
when she uses the process theory in developing software the latter (Niederman) shows how complicated a
solitary change can be.



First, Burton-Jones et al. (2015, p. 664) stated that “There has been growing interest in theory building in
IS research. We extend this literature by examining theory-building perspectives. We define a perspective as
a researcher’s choice of the types of concepts and relationships used to construct a theory, and we examine
three perspectives — process, variance, and systems.” Rivard (2021, p. 326) used the process theory in the
following way: “One of my co-authors and | proposed a process theory of a phenomenon related to software
development”. She was then incautious because a process theory demands the status quo, and a (similar)
process is continual. But every software development project is a bit different, i.e. it is solitary. A software
project means the change case, not the status quo one as the process theory assumes.

Secondly, a social problem often causes a need for change. We take Huy (2001) as an example of a
change in social resources. Huy derived four ideal types of intervention approaches, which he [Huy]
labelled commanding (to change formal structures), engineering (to change work processes),
teaching (to change beliefs), and socializing (to change social relationships) (see Table 1 in Huy
2001, p. 603). Huy continued: Ideal types are formed as the “one-sided accentuation of one or more
points of view and by the synthesis of a great many diverse, more or less present and occasionally
absent concrete individual phenomena” (Weber 1904, 90). (Huy 2001, p. 603)

Table 1. Content of change and associated change intervention ideal types (Huy 2001,
p. 604)

Emphasis of Change Literature
Tangibility of

Content Episodic Change Continuous Change

Tangible Formal structures Work processes
(changed through (changed through
commanding) engineering)

Intangible Beliefs Social relationships
(changed through (changed through
teaching) socializing)

Huy (2001) reports a literature review in which he found tangible and intangible content of change.
For tangible, we found a differentiation between formal structures and work processes; and for
intangible, systems of shared beliefs and social relationships. In Table 1, there are alternatives for
how changes are obtained through commanding (to change formal structures), engineering (to
change work processes), teaching (to change beliefs) and socializing (to change social relations-
ships). Referring to the above, Niederman (2020) stated “It is hard to imagine any large
organizational change involving IT that doesn’t embody all four of these types of change.”

A change means a system's transition from the initial to the final/goal state. It sis possible to derive
theories for the initial and final stabilized states but not for a change from the initial state to the final
one because of above one. It means that in DS and AR studies, it is impossible derive any theory
because of a solitary property of DS and AR studies.

We conclude that, in the first example, the process theory is linked with the status quo paradigm, not with

the change one that is solitary. The latter describes that although a change happens once, it can be various
and prolonged.

DISCUSSION



We structure this section into four subsections: Implications for science, implications for practice,
limitations and future studies.

Implications for science

We introduced a new paradigm, the change paradigm. This new paradigm fulfills three known
paradigms (positivist, interpretive and critical) based on Burrell and Morgan’s (1979) work. All
four paradigms assume an observable object of study. In addition to the IT artifact development and
implementation studies, researchers can study the change phenomenon in social work, learning and
different therapies. We underlined that a change in AR studies is solitary, not repetitive.

In addition to a poor action in an organization as a reason for the AR study, an opportunity not yet
utilized was presented as a potential reason. IT artifact developments are then a good example. In
social work, learning and different therapies, a researcher or a practitioner can utilize, for example,
a new social innovation further. Also, researchers can use informational innovation in some AR
studies.

We re-proposed Mach and Smith’s (1995) utility or something similar to measure the goodness of
the AR study. For example, IT experts build a new artifact, and a sponsor of this development
expects utility. The expression “something similar” (as the utility measure) is needed, for example,
in connection with learning, when a researcher likes to know whether a learner has succeeded and
how well. We assume that researchers then use another term than utility.

We demonstrated smaller and larger deficiencies in some previous scientific articles because of a
new paradigm. For example, we have not seen any IT development and implementation study with
the utility measure presented. It may based on the fact that organizations want to keep their
development efforts secret because this reform can give a competitive advantage for them.

Implications for practice

In the AR study/project, the researchers and practitioners solve a practical problem and immediately
utilize the results. Hence, AR studies well serve organizations’ needs, maybe better than any other
research type.

Co-operation requires that researcher(s) and practitioners agree on a shared (balanced) goal and a
measure. Practitioners expect that researcher(s) bring the newest scientific knowledge into the AR
project.

Limitations

Burrell and Morgan (1979) assumed a subjectivist-objectivist dimension and an order-radical
change dimension. Concerning the order extreme of the second dimension, we supplemented it with
the shared change view, and we claimed that, in reality, there are problem-solving and system
development tasks that Burrell and Morgan (1979) did not consider. However, it could be possible
to find other activities not yet analyzed by applying philosophical thinking and analysis.

In reality, enterprises compete with each other and like to keep particular factors in competition
secret. It may restrict the performance of the AR study and the publishing of its results.

Somebody says that AR is consulting. But Susman and Evered (1978, p. 594) have stated ... action



research can be legitimated as science by locating its foundation in philosophical viewpoints which
differ from those used to legitimate positivist science.”

Future studies

We can convert the three limitations above to future studies, i.e., to study a philosophical basis of
AR, how to organize a publication based on the AR project and how to increase the scientific
credibility of AR.

Davison et al. (2004) emphasize the researcher—client agreement by calling it Principle 1. In an AR
project, at least two parties, a researcher and a client, can have different purposes. A researcher can
have a problem-solving interest and a research interest (McKay & Marshall 2001). A client can
have a poor problematic situation or an opportunity not yet utilized. They must negotiate about their
shared goal. We have described ”what to do”. It seems to have many problems with different
possible solutions. The participants must discuss this among themselves before the beginning of an
AR project.

In the section ”On an application of the change paradigm in practice”, we discussed the shared
(balanced) goal and how to organize an AR project. Our proposal is one recommendation only.
Every project group can organize its work as it likes. One organization emphasizes some
arrangements, another something other. However, it seems necessary to evaluate different
organization types beforehand.

In the IS literature, researchers call many ISD approaches methods. But are they similar to
traditional methods for status quo studies? Many ISD “methods” are heuristics, e.g., problem-
solving or state-transition heuristics. A scientific method consists of a series of steps to acquire
knowledge. In the future, researchers can evaluate whether we must better say our approach as
heuristics or method.

My colleague commented on my draft in a previous phase of this study. He proposed that | should also
analyze Engaged Scholarship (ES). It is a problematic topic because of overlapping domains in AR and
similar studies. Based on a pre-print of Chapter 1 in Van de Ven (2007) from the year 2004, | consider Van
de Ven (2007) to be a method book. It means that it covers almost all methods and ES. Hence, it is
problematic to separate the ES and AR approaches from each other and from some similar method.
Mathiassen and Nielsen (2008) analyzed ES in IS research. They divided ES into three approaches: 1)
practice research, 2) design research and 3) action research. we combined the two last ones above and named
them AR. Mathiassen and Nielsen (2008) add practice research to AR, too. It is much used in social work.
But, we here more emphasized IS readers than social workers. We propose that is valuable to study
similarities and differences between practice research, deisgn research, action research, engaged scholarship
and similar ones.
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