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Abstract. This paper is based on the interest to see how problems are addressed
in information systems design research. Problems addressed by design research
are often implicit, sometimes open, and sometimes even underdeveloped. Prob-
lem-solving processes, action research and in a broader sense, engaged scholar-
ship all encompass the explicit addressing of problems and investigation problem
situations. Such a problem-orientation is to a lesser degree part of design re-
search. In this paper, we will investigate how we can provide a better understand-
ing of problematizing in design research; and in particular what we may learn
from other approaches with a stronger problem-orientation.

Keywords: Problematization; problem formulation; problem analysis; action
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1 Introduction

With this paper, we seek to understand problematization in information systems design
science research and how and why problematization may be improved. There is a se-
quence in the argument:

1. Problematization is already known within inquiry and design. In research it is well-
known in engaged scholarship and in action research.

2. Design science research methodologies mention problems, but they do not seem to
play a vital role.

3. Compared to other problem-oriented approaches, what is missing in design science
research is:
a. an explication of problematization,
b. viewing the process as problem-setting rather than problem-solving, and
c. empirical grounding of problematization in addition to theoretical grounding.

We do this by first looking at the role of problematization in inquiry and design in
general through the works by Checkland [1] and Schon [2]. Then we turn attention
towards how problematization is a crucial activity of engaged scholarship as explained
by Van der Ven [3] and key in information systems action research as explained by
McKay & Marshall [4], in canonical action research by Davidson et al. [5] as well as
collaborative practice research by Iversen et al. [6].



Based on a broad understanding of problematization we analyze its role and methods
in information systems design science research (DSR) through Hevner et al.’s original
exposition of the ideas [7], and DSR methodologies such as Peffers et al. [8] together
with central examples of published DSR. There are exceptions [e.g., Venable 9, 10],
but problematization does not play a key role in how design science research gets re-
ported.

In summary, we intend to argue that problematization in design science research can
be informed by what is already known about problem-solving and problem-setting.
That is, we should concern ourselves with what we can learn from problem-solving and
research approaches engaging in problem situations. From this, we can discuss how an
empirical process for problem formulation can be understood and supported, and
thereby contribute to the grounding of problematization in DSR studies.

2 Problematizing in inquiry and design

A problem is not just given as though it exists objectively. A problem situation may be
open to different ideas or interpretations. This has been referred to as ‘unstructured
problem situation’ by Checkland [1, 11], as ‘problem setting’ by Lanzara [12], and as
‘reflection-in-action’ by Schon [2]. It is key to a modern understanding of inquiry and
design that it takes effort to arrive at an understanding and formulation of what the
problem may be taken to be. We will refer to this effort as ‘problematization.’

2.1  Soft Systems Methodology

Checkland’s Soft Systems Methodology (SSM) is a process for organizational change
and problem-solving [1, 11]. It is suggested in SSM that every problematic situation is
unique. In SSM, the problematization process is based on several techniques including
analysis of problem owners and intervention, analysis of the political system, and anal-
ysis of the system [13]. The problem situation is expressed in rich pictures. The problem
analysis can be elaborate, but in all cases, the reason for performing the problem anal-
ysis is to lead to the solving of problems (or in Checkland’s terms the alleviation of
problems). It prepares the ground for achieving better results, it is an empirical process
that links the more formal thinking to the problem situation at hand, and it is also sug-
gesting which changes may be feasible in the present problem situation [13]. Following
Checkland on problem analysis, we should take care in analyzing problem situations
empirically to such a degree that it prepares the ground for evaluating and accepting
solutions the better they match the understanding of the problem situation. The process
of moving back and forth between understanding the problem situation and the solu-
tions is genuinely iterative.

2.2 Problem Setting in Design

There are many accounts of what problem-solving is or perhaps more rightly, what
problem-setting should be taken to be. For information systems design, Lanzara argues



that there are three distinctly different ways of looking at it: functional analysis, prob-
lem-solving, and problem setting [12]. Few will take functional analysis to be a design
process, but it nevertheless gets practiced. Problem-solving, on the other hand, is as-
cribed to Simon and his work on bounded rationality and satisficing behaviour. A prob-
lem is taken as given and design is the search for a solution. The emphasis is on the
search and not on what the problem is taken to be. Lanzara argues that Simon’s theory
of design processes is limited and that it provides a poor understanding of design prac-
tice. He emphasizes that design is “a process of collective inquiry” “among several
actors in cooperation or competition, or with mixed interests over the problem at hand”
[12, p. 33]. He then argues that we need to embrace design processes as problem-setting
as done by Schon. His argument is compelling as it emphasizes how a problem is a
particular framing of a situation and that there are many possible framings that all make
sense.

Schon is a key innovator in turning design as problem-solving into design as prob-
lem-setting [2]. Schon’s empirical studies of design processes reveal a critique and a
new theory of design as reflection-in-action. First, in his critique he argues strongly
against what he calls ‘technical rationality’ in which problems, as addressed by profes-
sional practitioners, fall into scientific categories each pointing to solutions through
instrumental problem-solving, and “with this emphasis on problem-solving, we ignore
problem setting” [2, p. 40]. Problem setting, to Schon, is a “process in which, interac-
tively, we name the things to which we will attend and frame the context in which we
will attend to them” [2, p. 40]. Situations rarely fall into scientific categories as situation
are unique, thus escaping an idealized image of professional knowledge.

Second, Schon’s theory of design as reflection-in-action is an understanding of de-
sign where every situation is unique [2]. Following Schon, we shall need to see prob-
lems as embedded in a unique situation and requiring their own unique problem setting
based on how we frame the situation. Key aspects are [2]:

o FExperimental problem setting in which situations are complex, uncertain and prob-
lematic and means and ends are mutually dependent. Problem setting is seen as a
series of experiments to reframe the situation (p. 132). The understanding of what
constitutes an experiment is broad, and it may be as loose as asking ‘what-if?’, on
the spot experiments, and exploratory experiments, and it may be as formal as hy-
pothesis-testing experiments (p. 145-147).

e Repertoire is the utilization of past experience in terms of “examples, images, un-
derstandings, and actions” (p. 138). The designer makes sense of a unique situation
by seeing it “as something already present in [her/]his repertoire” (p. 138) to see the
unfamiliar and potentially transcend it. This is not to succumb to existing theories,
concepts, or rules. Seeing-as is rather an experimentation and thinking with meta-
phors, i.e., seeing it as something it is not (p. 184).

o Stance towards inquiry is about how the designer is not an observer or a spectator.
The designer is an agent in “reflective conversation with a situation that [s]he treats
as unique and uncertain” (p. 163). The designer imposes a framing and listens to the
situation’s backtalk and must entertain new confusion in the process of inquiry.



Schon’s theory is concerned with many forms of professional knowledge and work,
but his position on design is a significant part of it. In addition to seeing all situations a
unique and requiring framing to set the problem, his research has also led to under-
standing design as an activity that is much more complex than search for a solution to
a given problem.

It is also important to understand the implication of Schon’s theory that problem
setting includes problem solving. Problem setting does not preclude problem solving
as there is an intricate not to say intrinsic relationship between the framed problem and
the design outcome.

3 Problematizing in Research

Problematizing is a common aspect of much research. This is particularly the case in
Van de Ven’s approach to engaged scholarship and in all explanations of action re-
search of which we give a few examples by McKay & Marshall and by Davidson et
al.”s model of canonical action research for IS.

3.1 Engaged scholarship

Engaged scholarship by Van der Ven is concerned with the relationship between re-
search and practice, and it covers both action research and design research [3, 14]. One
of'the four key activities in engaged scholarship is problem formulation. It is understood
as playing “a key role in grounding the subject or problem in reality” [3, p. 71]. Van de
Ven discusses several challenges and suggests several perspectives that must be applied
to problem formulation. These include [3, pp. 72-84]:

e Understanding the problem situation, its focus and timespan, organisational level,
and scope.

e Gathering information to ground an understanding of the problem in its situational
context is basically asking: who?, where?, what?, when?, why?, and how?

o Diagnosing its symptoms and characteristics, e.g., breakdown, clarifying observa-
tions, using heuristics to match problem and solution.

Van de Ven goes on to provide guidelines for conducting problem formulation and
“situate, ground, diagnose and infer the problem up close and from afar” [3, p. 10]. At
a detailed level the guidelines include problem diagnosis as an empirical process to
classify phenomena into categories — existing or emergent. Part of the manifestation of
problem formulation is also a research question that singles out the particular
knowledge interest and as such it resembles Schon’s framing through reflection-in-ac-
tion. At an even more detailed level, Van de Ven employs two techniques to bring the
diagnosis forward and surface the problems: cognitive mapping and group process tech-
nique.



3.2  Action research

The need to address problems ,
. .. Exit Entrance
is clear from the definitions of 5 ’ Y
action research [15, 16]. Action /vlm'\
research aims to “contribute

. Reflection Action
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shall [4] explain what they call
the dual imperative of action
research, i.e., that is the prob- Fig. 1. Action research cycle [17]
lem-solving process and the re-

search process. They explain this with a clear emphasis on the differences in the pro-
cesses, but also with a clear focus on how, when and why they relate. The problem-
solving interest has in particular two activities ‘problem identification’ and ‘reconnais-
sance about the problem’, the latter including “where the action researcher endeavours
to find out about the nature of the problem and the problem context, who the problem
owners are, key stakeholders in the problem-solving process, historical, cultural, and
political components of relevance, and so on” [4, p. 50].

Action research comes in different forms, e.g., canonical action research [17] and
collective practice research [6, 18]. Problem analysis is key in both forms. In canonical
action research there is an explicit activity in the circular, iterative research process
through which problems are addressed, e.g., diagnosis in canonical action research [5,
17], followed iteratively by a planned intervention to handle these identified problems.
This is supported by two criteria claiming that the action researchers should conduct an
independent diagnosis of the organizational situation and not only take the clients’
problems at face value to understand the nature of the problems and determine their
causes (criteria 2b) and whether the planned intervention was explicitly based on the
diagnosis (criteria 2c). An exemplary use of canonical action research is found in [19].
In their diagnosis “researchers and practitioners jointly formulate a working hypothesis
of the research phenomenon” [19, p. 441] from which they identify several problems
and ended with a problem-solving hypothesis. In their second iteration, the problem-
solving hypothesis focused more on the prototyping results, in which ways the initial
problems had been solved, and in which ways new problems had arisen.

There are several examples of elaborate problem analysis in collaborative practice
research [18, 20]. Further illustration of an empirical problematization in collaborative
practice research is found in [6]. Their appreciation of the problem situation was based
on months of joint meetings between the practitioners and researchers, qualitative in-
terviews with key actors, and process assessments. The collaboration went on for three
years, and when different problems were teased out, they were addressed iteratively
and with their intervention planning. The problem situation was eventually framed as
one of poor understanding of the risks faced by change initiatives and equally poor



understanding of what to do about these risks. This appreciation of the problem situa-
tion did not come immediately and was not easily achieved.

4 Problematizing in Design Science Research

Design science research has with the account by Hevner et al. [7] gained increasing
momentum in IS research. DSR methodologies are often used, and there is by now a
body of knowledge on DSR [21] as well as very diverse applications of the research
approach.

41 ISDSR
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Design research as it is
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orientation in stating
“design science [...]
creates and evaluates
IT artefacts intended to
solve identified organizational problems” [7]. They also recommend seven guidelines
of which one is ‘problem relevance’ as an objective to develop solutions to important
and relevant business problems. The detailed guidelines are however more concerned
with the relevance of research with little recommendation on how to address what the
problem is or should be taken to be. There is much allegiance to a Simonian theory of
problem-solving. This is emphasised in [22] where the relevance cycle translates the
environment (of which the problem situation is part) to requirements, see figure 2.

The design theory of emergent knowledge processes was developed through action
research [23], and that has later been taken as design science research [7]. There seems
to be much consensus that this solid piece of research is exemplary of design science
research. While there is a problem stated [23] there is no problem analysis on which the
research focus has been grounded. From the standpoint of problematizing, there are two
issues missing. First, it would have been very interesting to see what the specific prob-
lems were, how they were experienced by the practitioners, and how ‘wicked’ they
were. Second, the research involved four companies, and we are not informed about
how they saw the problem situation, how the researchers got to know about their prob-
lem situations and their differences.

Fig. 2. Three cycles of design science research [23]



4.2 IS DSR Methodology

DSR methodologies emphasise ‘awareness of problem’ [24] and ‘problem identifica-
tion and motivation’ [8]. The problem identification in DSRM suggests to define a re-
search problem, justify the value of a solution to this problem and underpin the re-
searchers’ reasoning about the problem [8]. The recommended activity is not further
elaborated, cf. [10], and the illustrative cases are sparse on how the problem identifica-
tion can be conducted.

Design science research published in a recent special issue of the European Journal
of Information Systems reveals that problem analysis and problem presentation is often
very brief and sometimes even missing completely. For example, one exemplary article
provides a design theory as a response to a theoretically defined research problem [25].
Another exemplar provides a design theory where the research was driven by research
objectives identified from the literature [26]. A third exemplar develops a fuller utili-
zation of DSRM in which they identify and formulate the problem and objectives to
which the response is a set of design principles [27]; yet the problematization is theo-
retical and not grounded in an empirical understanding of problem situations.

Not all design science research downplays the importance of problematizing. In [24]
there is a strong emphasis on theory development through DSR, but there is also an
exposition of ‘awareness of the problem’ in which they first elaborate on the research
problem to be addressed and then define it through a research question. The elaboration
though is more theoretical than grounded in an empirical understanding of a wicket
problem situation.

There had been recent interest in the problem-orientation of DSR. In a literature re-
view of 72 DSR articles of which 41 were empirical they classified the different types
of problems addressed into [28]: business problems, technology problems, and systems
development problems. They do, however, not review how the problematization led to
the types of problems. Current research suggests that despite the importance of prob-
lem-orientation in DSR research that it lacks a conceptualization of what a problem
space is [29]. Their conceptualization of problem space consists of three distinctly dif-
ferent parts: needs, goals, and requirements; and that these three parts relate to stake-
holders. This conceptualization was derived theoretically and then shown on two ex-
amples that needs and stakeholders are (sometimes or often) missing in the explanation
of the problem space. The conceptualization does not per se suggest how to problema-
tize, but do suggest that the four concepts should be covered in the results of a prob-
lematization process.

A different direction was taken in a current literature review of how research ques-
tions get asked in DSR studies [30]. How research questions are formed is as important
as a broader conceptualization of the problem space. They distinguish between a prob-
lem statement and a research question where the problem statement leads to the research
question. The review leads to an elaborated set of options for formulating a research
question in DSR. It does not per se suggest how to problematize.

The limited role of problematization and the differences between exemplars of DSR
may occur because of different article genres [31]. They may also occur because most
are following what livari has labelled Strategy 1 where there is no client, no situation,



and no specific problem to be solved [32]. This seems not to the case, and it seems more
likely that problematization in design science research has been downplayed over time.
It is not that design science research is less supportive of problem-orientation [33] it is
more that reporting on the problematization does not play a role.

There are exceptions to the mainstream DSR literature that emphasizes the im-
portance of problematization [10]. Venable analyses the mainstream literature and
reach the conclusion that there is “little to no guidance on how to understand, represent,
and define the problem to be solved” [10, p. 347]. From this he suggests techniques to
be used in the problematization process including fishbone diagrams, problematiques,
and in particular coloured cognitive mapping. Coloured cognitive mapping is explained
and evaluated in detail, and the emphasis is on the elaborate understanding and ground-
ing of the problem situation.

4.3  Action Design Research

Action design research has come about as an attempt to cross-fertilise between action
research and design research [34]. When “defining a problem as an instance of a class
of problems” it places itself with design research in the sense that it purports to deal
with several cases at the same time. The debate on whether action research and design
science research are similar or distinctly different [35] has not been reconciled as they
remain attached to what Iivari has termed Strategy 1 and 2 [32], but action design re-
search is a serious attempt that creates much interest.

In action design research, there is through three problem-oriented tasks [34, p. 41]
a stronger concern for the problem situation than in design research as suggested above.
It is not clear, however, what is meant by a “class of problems’ in action design research
or how these can be investigated, and it does not help much when a task of the learning
stage is to abstract the learning into concepts for a class of field problems. It is then
much easier to follow the exemplary action research because that has already been cast
as action research in [19] in which the problematizing was empirically grounded as we
have discussed above.

It is not only in action design research that we find the notion of ‘class of problems’.
It is also found in much DSR research, e.g., [9, 36-38]. The ‘class of problems’ seems
to be a construct that is more needed for purposes of theorizing, for example, as can be
seen in “the design is incomplete because it describes a class of design problems, not a
single specific design problem” in the exposition of explanatory design theory [38]. It
is more connected to a range of designs, i.e., a class of designs rather than a class of
problems.

Designs that cater for a class of problem could perhaps be better understood as what
Alexander refers to as ‘patterns’ [38], where a pattern acts as ‘a partial solution looking
for a problem’ [39]. The patterns known from object-oriented modelling and program-
ming are fine-tuned to suggest design opportunities to practitioners, and they encapsu-
late much knowledge of relationships between problems and solutions.



5 What’s Missing?

In engaged scholarship, there is a clear distinction between action research and design
research, namely that action research is conducted inside an organisation, attached, and
where the researcher examines the problem domain as an internal participant [3]. De-
sign research, on the other hand, is conducted as an external observer, detached from
the organisation. The argument is that design research often requires evaluation across
several cases [3]. This distinction has been utilised in an analysis of Scandinavian in-
formation systems research [14], but for information systems, in general, this distinc-
tion is not clear from the main bulk of design science research methodologies. Design
science research does not take a clear stance on the inside-outside issue. For action
design research, it is not clear whether it is based on an insider view of the problem
situation, or it is an outsider view of a class of problems. The case in action design
research [19, 34] stem clearly from action research and is viewed from the inside.

The outside view may be inherent in design research. It may be inherited from the
origins of design research, from Simon, from walls et al. [36], or from Markus et al.
[23]. In the case of [23], there is no grounding in problems inside an organization but
across four organisations. With a design theory as the contribution, it is easy to see the
design science research in it — also with the distinction from engaged scholarship. In
early design research, there is the idea of ‘meta-requirements’ “rather than simply re-
quirements because a design theory does not address a single problem but a class of
problems” [36]. This initial understanding of what a problem is (or may be taken to be)
is then transformed into requirements for the solution. It seems that while the problems
are present in the research, they are not necessarily based on an empirical understand-
ing. There is little reporting of empirical data being gathered and analysed.

While design science research at one level seems to be based on problem-solving,
we can now see that much problematizing in design research is searching for research
gaps in the literature and with less concern for an empirical grounding. We suggest that
problematizing should not merely be gap-closing theory, and it should not take prob-
lems as given.

If we want to maintain that design research is genuinely problem-solving, we must
pay attention to what the problem is taken to be. We may as much design research stay
with a Simonian view of problem-solving and take problems as given, or we can take
the view of pragmatism on problem-setting as Schon. The latter view on problematizing
is so far underrepresented in information systems design research, and it is underdevel-
oped conceptually and methodologically. This raises the question: How can we improve
on problematizing?

We need three things. First, we will need to take the consequences for problematiz-
ing of a modern stance towards problem-solving and problem-setting. This should in-
clude what we can learn from Schon, Checkland, and others on problem analysis as
presented above. It should also include what we can learn from action research regard-
ing problem diagnosis and from engaged scholarship regarding problem formulation.
Borrowing from action research will not take care of the issue of whether we are inside
an organisation solving problems for a client or we are outside working across cases.
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The problem formulation in engaged scholarship does not choose a side on this issue

and can be applied irrespective of the inside-outside issue.

Second, we will need to figure out how the problematizing can become an empirical
activity. The reported experiences are scattered, Nielsen & Persson [40] reports from a
problem formulation activity inspired by engaged scholarship. From this experience
they suggest three principles: (1) problem dialogue between practitioners and research-
ers including assessing assumptions underlying the problem situation; (2) problem de-
liberation involving practitioners in assessing relevance and priorities; and (3) problem
flexibility to allow for an open problem space and re-visit the problem formulation. In
their problem formulation, they employed qualitative interviewing in several organisa-
tions, a survey of all relevant organisations, and joint workshops with selected organi-
sations. They also show one way to transition from a solution that worked for one or-
ganisation (as in Van de Ven’s inside view) to evaluating how well it worked for several
organisations (as in the outside view). They pursue empirical problematization further
in [41].

Table 1 summarises a few techniques which can likely be transferred from problem-
solving and design and from action research. Two concerns exist:

e What is the stance towards collecting data as an observer or as an involved actor?
The observer and the participant-observer are the more common, but the engaged
scholar and the action researcher are usually much more involved and sometimes
even proactive. The former calls for data collection techniques such as observation
and interviewing, e.g., [42], while the latter utilises more reflective techniques, e.g.,
[43, 44], and requires researchers with problem-solving competences.

e What is the stance towards the analysis of the data? The information systems litera-
ture is already filled with much background and discussion of this issue from a pos-
itivist stance, over an interpretive stance, to a critical, or a pragmatist stance, e.g.,
[45-48].

Table 1. A repertoire of problem analysis techniques

Problem analysis technique References, e.g.,
Drawing rich pictures [13,49]
Grounded action research [50]
Problem diagnosis based on qualitative interviewing [20]
Coloured cognitive mapping [10]
Analysis of the intervention, the social systems, and the po- | [13]

litical system
Problem formulation including cognitive mapping and group | [3]
process technique
Engaged problematizing: survey, qualitative interviewing, | [40]
and workshops

Qualitative interviewing [42]
Participant observation [42]
Prototyping [51]
Research diaries and reflection [43, 44]

Diagnostic mapping [52]
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Third, we need criteria by which we can evaluate the problematizing. It is interesting
to observe a historical difference between action research and design research. Action
research struggled early on with clarifying how theory comes into action, and all criteria
now emphasise the need for a theory or framework in the research design. This came
into action research through [53] and into information systems action research with the
MIS Quarterly special issue and some key exemplars in which the criteria were elabo-
rated [6, 19, 54, 55]. IS design science research has, from the very beginning been
driven towards theory and design theory [7, 23, 36]. There has from the beginning been
a focus on evaluating the design theories through empirical evaluation of the designed
artefacts. What is now missing is a stronger empirical grounding of problems against
which the artefacts (hence design theories) can be evaluated. It may be too early to
suggest what the criteria should be, but with a starting point in criteria from action
research, we can transfer and extend these. As an ending note:

e The problematizing should be empirically grounded and include transparent data
collection and analysis

e The problematizing should be summarised and presented as an analysis of the em-
pirical data and justify when the analysis is based on a theoretical framework

6 Conclusion

In this paper, we started with the simple observation that information systems design
research was lacking a clear and strong component covering problem analysis. This is
somewhat surprising as the design research literature claims a strong allegiance to a
problem-solving paradigm. We have therefore investigated this by first outlining how
it has been done in problem-solving processes based on Schon and Checkland then we
have outlined it as it occurs in action research and the broader social research thinking
behind engaged scholarship. From this, we have suggested that design research is miss-
ing this very important component of problematizing.

We can do better. The three things that can contribute to this are: (1) the stance to-
wards problematizing should be based on problem-setting; (2) problematizing needs to
become an empirical activity; and (3) problematizing requires new and elaborated cri-
teria to be evaluated properly.
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