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Design theories provide explicit prescriptions, such as principles of form and function, for constructing
an artifact that is designed to meet a set of defined requirements and solve a problem. Design theory

generation is increasing in importance because of the increasing number and diversity of problems that require
the participation and proactive involvement of academic researchers to build and test artifact-based solutions.
However, we have little understanding of how design theories are generated. Drawing on key contributions
by Herbert A. Simon, including the ideas of satisfice and bounded rationality and reviewing a large body of
information systems and problem-solving literature, we develop a normative framework for proactive design
theorizing based on the notion of heuristic theorizing. Heuristics are rules of thumb that provide a plausible aid
in structuring the problem at hand or in searching for a satisficing artifact design. An example of a problem-
structuring heuristic is problem decomposition and an example of an artifact design heuristic is analogical
design. We define heuristic theorizing as the process of proactively generating design theory for prescriptive
purposes from problem-solving experiences and prior theory by constantly iterating between the search for a
satisficing problem solution, i.e., heuristic search, and the synthesis of new information that is generated during
heuristic search, i.e., heuristic synthesis. Heuristic search involves alternating between structuring the problem
at hand and generating new artifact design components, whereas heuristic synthesis involves different ways of
thinking, including reflection and learning and forms of reasoning, that complement the use of heuristics for
theorizing purposes. We illustrate the effectiveness of our heuristic theorizing framework through a detailed
example of a multiyear design science research program in which we proactively generated a design theory
for solving problems in the area of intelligent information management and so-called big data in the finance
domain. We propose that heuristic theorizing is a useful alternative to established theorizing approaches, i.e.,
reasoning-based approaches. Heuristic theorizing is particularly relevant for proactive design theorizing, which
emphasizes problem solving as being highly intertwined with theorizing, involves a greater variety of ways
of thinking than other theorizing approaches, and assumes an engaged relationship between academics and
practitioners.

Keywords : generating design theories; design science; proactive design theorizing; problem solving; heuristics;
heuristic theorizing; heuristic search; heuristic synthesis; sciences of the artificial

                                                                                             
                                               

Design 60 0 07 is concerned with how things ought to be, with
devising artifacts to attain goals.

(Simon 1996, p. 114)

1. Introduction
Jan is an information systems (IS) scholar who per-
forms proactive design science research (DSR) by
drawing heavily on Simonion design logic to develop
prescriptive problem solutions and construct design
theory. A recent example of Jan’s research in a large
industry-academic consortium is in the area of intelli-
gent information management in the finance domain.
In this DSR program that involved multiple partners

who work together for several years, Jan addressed
the wicked problem of extracting and leveraging rel-
evant information from massive heterogeneous data
streams to support financial decision making. For this
purpose, in cooperation with the consortium, Jan alter-
nated in multiple iterations between structuring the
problem and designing an instantiated artifact to find
a satisficing solution to the previously described prob-
lem. Simultaneously, and intertwined with this itera-
tive problem-solving process (i.e., heuristic search), Jan
engaged in synthesizing the newly generated informa-
tion from the recurrent use of heuristics (i.e., heuristic
synthesis) to construct a design theory.
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In the aftermath of this proactive DSR program, Jan
was feeling satisfied about the research consortium’s
achievements. However, a key challenge remained
about which he had reflected with Robert, a fellow IS
scholar, already during the execution of this program.
“How can I effectively explain that generating design
theory and the heuristic search for a problem solu-
tion complemented one another in my research and
actually went hand-in-hand?” Jan asked. Robert’s ini-
tial reaction was as follows: “Your pragmatic approach
seems atheoretical and messy to me. What does heuris-
tic search and problem solving have to do with build-
ing theory?” Realizing that this type of reaction was
not atypical among academics in fields such as IS and
management, Robert and Jan recognized three impor-
tant facts: (1) we lack an understanding of how design
theories are generated and constructed; (2) this gap
in our understanding prevents scholarly communi-
ties from validating and embracing the generation of
design theories; and (3) improving our understand-
ing of how design theories are generated is important
because the engaged process and the prescriptive out-
comes of generating design theories may have highly
relevant impacts on practitioners, which should be a
concern to scholars across disciplines.

This paper’s purpose is to develop a normative
framework for proactive design theorizing. We use
“proactive design theorizing” to denote the inter-
twined act of problem solving and theorizing that
we suggest as being an integral part of generating
a design theory for prescriptive purposes. Further-
more, “proactive” assumes an engaged academic-
practitioner research relationship. Our framework is
inspired by the works of Herbert A. Simon, a highly
influential scholar in the design science tradition and
across a number of disciplines (e.g., management, eco-
nomics, computer science, and artificial intelligence).

A design theory provides “explicit prescriptions
(e.g., methods, techniques, principles of form and
function) for constructing an artifact” (Gregor 2006,
p. 620). Artifacts and more abstract design theories
focus on problem solving and relate design or solu-
tion components to a set of defined problem require-
ments (Simon 1996, Walls et al. 1992). An example of
constructing artifacts and generating a design theory
is presented by the study from Markus et al. (2002) on
systems that support emergent knowledge processes.
This study closely resembles the example in our open-
ing vignette. Both examples highlight the generative
character of proactive design theorizing. That is, such
theorizing involves recurrently generating and testing
new solution components, which goes hand-in-hand
with generating design theory through synthesizing
the wealth of information that is produced through
multiple iterations of heuristic search.

The value of the framework that we develop in this
paper is that it (1) incorporates multiple heuristics

(i.e., rules of thumb that provide a plausible aid in
structuring the problem at hand or in searching for a
satisficing artifact design) and (2) embraces the highly
iterative nature of generating design theories that is
intertwined with the heuristic search, thus suggesting
that generating design theories involves alternating
between problem structuring and artifact design. Both
(1) and (2) have not been fully acknowledged in prior
research on design theorizing.

Regarding (1), we adopt Simon’s suggestion to
expand on the idea of heuristics for explaining proac-
tive design theorizing. Our heuristic theorizing frame-
work includes two types of heuristics: heuristics for
problem structuring and for artifact design. Prior
studies have most often adopted a descriptive—as
opposed to proactive—approach (Gregor and Jones
2007). However, this is only one way (not necessar-
ily the best way), to develop design theory (Iivari
2007). Iivari (2014) discusses the similarities and dif-
ferences between these two DSR approaches, referred
to as “strategy 1” (i.e., descriptive) and “strategy 2”
(i.e., proactive). As Iivari explains, the example and
research method offered by Sein et al. (2011) marks an
important step toward understanding proactive DSR,
whereas design theorizing in this cumulative tradition
is still not well understood.

Regarding (2), our heuristic theorizing framework
suggests that proactive design theorists iterate back
and forth between the use of problem-structuring
heuristics and artifact design heuristics to generate
design theory, which prior studies have not fully
acknowledged. In this paper, this iterative problem
solving and design process is referred to as heuristic
search. Through heuristic search, new information is
recurrently generated that must be integrated in and
related to the different components of a design theory,
which we refer to as heuristic synthesis.

Prior studies have sought to explain design theo-
rizing through the idea of reasoning (e.g., Gregor and
Jones 2007, Gregory and Muntermann 2011, Kuechler
and Vaishnavi 2008). Reasoning has been defined as
the “systematic process of drawing inferences (con-
clusions) from some initial information (premises)”
(Holyoak and Morrison 2005, p. 2). Prominent exam-
ples include induction, deduction, and abduction.
However, a long time ago, Simon (1996) stated,
“We might question whether the forms of reasoning
that are appropriate to natural science are suitable
also for design” (p. 114). It can be argued that proac-
tive design theorizing cannot be fully explained by
relying exclusively on the idea of reasoning. In this
paper, we contend that traditional forms of reasoning
may play a role in heuristic synthesis, and other ways
of thinking may also be involved.

In sum, our heuristic theorizing framework is
based on a review of prior literature and integrates
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our cumulative understanding of design theorizing.
The framework is particularly relevant for proactive
design theorists who focus on the generation of design
theory for prescriptive purposes in a pragmatic fash-
ion, often addressing difficult or even wicked prob-
lems through collaboration with practitioners. There
are many proactive design science researchers in the
international IS community. However, we believe that
our framework is useful across disciplines. For these
theorists, our framework has important implications:
It provides a useful toolkit for systematizing and com-
municating their theorizing approach for generating
design theory. To illustrate our framework’s effective-
ness, we provide a detailed example of a multiyear
DSR program in which a design theory was generated
through heuristic search and heuristic synthesis.

We proceed by providing general background
knowledge about theorizing (§2) and design science
(§3). In the main part of the paper, we develop our
normative framework (§4), which we subsequently
illustrate with the help of a DSR program showcase
(§5). Finally, we discuss and compare heuristic theo-
rizing with other approaches (§6) and call for more
proactive design theorizing that draws on our frame-
work (§7).

2. Background: Theorizing
“The process of theorizing consists of activities
such as abstracting, generalizing, relating, select-
ing, explaining, synthesizing, and idealizing” (Weick
1995, p. 389). Theorizing is important for producing
generalizable contributions to knowledge (Lee and
Baskerville 2003). In the social and organization sci-
ences, theorizing is associated with reasoning. Rea-
soning has been defined as the “process of drawing
inferences (conclusions) from some initial information
(premises)” and is viewed as a key type of the think-
ing that serves to accumulate scientific knowledge
(Holyoak and Morrison 2005, p. 2). The two most
well-established forms of reasoning are induction
and deduction: “The unique contribution of science
lies in its combination of deductive and inductive
methods for the development of reliable knowledge”
(Thompson 1956, p. 102). Induction has been defined
as reasoning that “leads, by means of mechani-
cally applicable rules, from observed facts to corre-
sponding general principles” (Hempel 1966, p. 14).
Samuels (2000) describes induction as “going from
particulars to generals; deriving knowledge from
empirical experience” (p. 214). In contrast, deductive
reasoning focuses on constructing deductive argu-
ments based on premises or hypotheses (Hempel
1966), which according to Samuels (2000) involves
“going from generals to particulars; deriving conclu-
sions based on premises through the use of a system

of logic” (p. 214). Based on this foundation, theoriz-
ing in management, organization, and social science
is often characterized as inductive, deductive, or both
(Shepherd and Sutcliffe 2011).

Proactive design theorizing diverges from the well-
known inductive and deductive approaches. It resem-
bles to a greater extent the ways of thinking involved
in abduction. Abduction is attributed to the pragma-
tist problem solving of Peirce (Aliseda 2006, Peirce
1974) and is typically described as a creative and intu-
itive form of reasoning (Cross 2006, Holmström et al.
2009, Martin 2010). The way of thinking involved in
abduction has been described as assuming the form of
guessing and experimenting with alternative tentative
ideas. Thus, the way of thinking involved in abduc-
tion approaches the manner in which design theorists
think about using the intertwined process of problem
solving and design theorizing. However, similar to
induction and deduction, abduction focuses too much
on explanations, not design and prescriptions.

In sum, we argue in this paper that proactive design
theorizing involves problem solving through artifact
design and thus cannot be fully understood in terms
of the classical forms of reasoning from the social and
organizational sciences.

3. Background: Design Science
Simon established the foundation of design science
by emphasizing the uniqueness of the sciences of
the artificial (Simon 1996). As described in his sem-
inal research, the sciences of the artificial focus on
the design of artifacts that serve a human purpose.
In IS, DSR focuses on constructing IT artifacts, such as
constructs (e.g., specific data modeling formalisms),
models (e.g., a set of interrelated data modeling for-
malisms), methods (e.g., a data modeling language),
and instantiations (e.g., the realization of a data mod-
eling model in an environment) (March and Smith
1995). In addition, more abstract artifacts, including
design principles and design theory, are developed
(Markus et al. 2002, Walls et al. 1992). In the following,
we discuss the nature of artifacts and design theories.
In addition, we clarify the key paradigmatic assump-
tions of our heuristic theorizing framework and intro-
duce the idea of heuristic.

3.1. Artifact
“For the sciences of the artificial, the first and foremost
requirement of knowledge is its efficiency and effec-
tiveness for bringing into existence an artifact needed
to solve a given problem, achieve a given goal, or
otherwise fulfill a given need that is facing people in
the real world” (Lee 2010, p. 346). Simon conceptu-
alized an artifact as a human, man-made product or
process that “can be thought of as a meeting point—
an ‘interface’ in today’s terms—between an ‘inner’
environment, the substance and organization of the
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artifact itself, and an ‘outer’ environment, the sur-
roundings in which it operates” (Simon 1996, p. 6).
The focus on artificially constructed products or pro-
cesses led Simon to create a close link between the
“sciences of the artificial” and design. He emphasizes
that the designer “is concerned with how things ought
to be” (Simon 1996, p. 4) and is focused on prescrip-
tion, i.e., finding a “way in which that adaptation
of means to environments is brought about” (Simon
1988, p. 68) until a satisficing, functioning problem
solution is found. Explanatory and predictive knowl-
edge, for example from the social and natural sci-
ences, provides the rationale for the prescription and
elucidates, for instance, why a certain prescription is
made, what elements it consists of, and how it can
be implemented (Walls et al. 1992). In sum, an artifact
is a human product that prescribes something based
on a certain rationale to attain goals and to function
by relating an artifact design to artifact requirements
(Simon 1996).

3.2. Design Theory
Important advances have been made over the years
toward understanding the nature and anatomy of
design theories. Dasgupta (1991) states that “the
designer begins with a problem. The act of design,
thus, starts with a description of the problem stated in
terms of a set of requirements. The designer’s brief is
to develop a form—what we conventionally call “the
design”—such that if an artifact is built according to
this form (that is, if we were to implement the design)
it will meet the requirements.” (p. 13). Expanding this
idea of design problems, Walls et al. (1992) argue that
two key components of design theories are (a) meta-
requirements and (b) meta-solution components.

Gregor and Jones (2007) characterize design theo-
ries as having six core components: a specification of
(1) purpose and scope (i.e., meta-requirements, goals,
outer environment), (2) constructs (i.e., underlying
design ideas), (3) principles of form and function
(i.e., the problem solution, the inner environment, the
form), (4) artifact mutability (i.e., anticipated changes
to the artifact), (5) testable propositions, and (6) jus-
tificatory knowledge. Additionally, they mention (7)
principles of implementation and (8) the material
instantiation as optional components. Thus, (1)–(3)
of Gregor and Jones’s (2007) components expands
Dasgupta (1991) and Walls et al. (1992). Including fur-
ther components, such as “justificatory knowledge,”
in the anatomy of a design theory agree with Simon’s
view that the construction of artifacts involves draw-
ing on knowledge that then becomes an integral part
of the product or process (Simon 1996).

3.3. Paradigmatic Assumptions
As previously explained, artifacts and design theo-
ries emphasize prescription. To achieve the previously

noted primary purposes of prescription, an artifact
must “attain goals” and it must “function” (Simon
1996, pp. 4–5), which has been rephrased in IS DSR as
“solving identified organizational problems” through
an IS research cycle that “creates and evaluates IT arti-
facts” intended for these purposes (Hevner et al. 2004,
p. 77). Addressing and solving problems in practi-
cal reality is a defining element of the applied sci-
ences, which emphasizes a pragmatic viewpoint. For
example, Briggs et al. (2011) view applied science
research in IS as “the last research mile.” “The last
research mile begins when a research team finds real
people with a real problem in a real organization.
They explore the problem, learn about stakeholder
goals, and seek to discover drivers and constraints
in the problem environment. They propose possible
solutions to stakeholders and listen carefully to their
responses” (p. 14).

The proactive and pragmatic design scientist is
primarily concerned with such criteria as purpose-
fulness, functionality, utility, and value (Niiniluoto
1993). Simon described this concern as searching for
a problem solution that is “good enough” in terms
of meeting the problem requirements, and he termed
this solution satisficing (Simon 1996, p. 27). Simon
also argued that human problem solvers have lim-
ited cognitive resources and that bounded rational-
ity implies a focus on finding satisficing solutions
because the “best” solutions cannot be found anyway.
This view is particularly true in many complex DSR
programs, in which the problems at hand are typi-
cally considered to be wicked, meaning that they lack
a definitive formulation, conflicting perspectives may
be involved, and it is uncertain whether a solution
will be found (Buchanan 1992, Churchman 1967, Rittel
1972). In sum, the goal-oriented focus of design sci-
ence lends itself to an instrumentalist problem-solving
perspective with its truth-independent focus on use-
fulness (Kilduff et al. 2011).

3.4. Heuristics
Heuristics have been identified as a central idea
in such diverse areas as mathematics (Pólya 1945),
human problem solving (Newell and Simon 1972,
Simon 1978, Simon and Newell 1958), decision mak-
ing (Simon 1967), architectural design (Alexander
1964, Rowe 1987), computer science (Pearl 1983),
engineering design (Pahl et al. 2007), design think-
ing (Cross 2008, Martin 2010), artificial intelligence
(Feigenbaum and Feldman 1963), knowledge man-
agement systems (Trice and Davis 1993), and man-
agement (Smith 1988, 1992). Heuristics are defined in
different ways in the literature: methods of “gener-
ating ideas and finding solutions” (Pahl et al. 2007,
p. 53), “any principle, procedure, or other device that
contributes to reduction in the search for a satisfac-
tory solution” (Rowe 1987, p. 75), “a rule of thumb
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that often helps in solving a certain class of prob-
lems, but makes no guarantees” (Perkins 1981, p. 192),
methods “serving to discover” (Pólya 1945, p. 113),
“methods and criteria for judging the relative mer-
its of alternative courses of planning or action” (Pearl
1983, p. 23), and “methods of finding out or knowing
something” (Kinney 1979, p. 352). Many of these def-
initions originate in disciplines that focus on problem
solving. Therefore, unsurprisingly, Simon once pro-
posed adopting a heuristic perspective for design sci-
ence (Simon 1996). In this paper, we define heuristic
as a rule of thumb that provides a plausible aid in
structuring the problem at hand or in searching for a
satisficing artifact design.

3.5. Problem Solving
In addition to expanding ideas of artifact, design the-
ory, satisficing, and other elements reviewed above,
the development of our framework was inspired by
Simon’s perspective on the logic of artifact design.
Simon described artifact design as a problem-solving
process. This process involves the search for purpose-
ful solution alternatives or components that satisfy
certain requirements with the goal of finding a sat-
isficing solution. According to a theory of human
problem solving of Simon and his coauthors (Newell
et al. 1958, 1967; Newell and Simon 1972; Simon 1978),
problem solving begins with an initial construction
of an adequate internal representation (i.e., under-
standing, definition) of a problem. The pieces of infor-
mation required for this construction include (1) the
initial situation (i.e., the givens), (2) the goals, and (3)
the operators or operations, which are the procedures
or so-called moves used to transform elements of the
problem representation (Wickelgren 1974). Together,
these pieces of information form the problem state;
i.e., “the state of the world of a problem, is the set
of all the expressions [i.e., givens, goals, operations]
that exist in the world of the problem at a particu-
lar time” (Wickelgren 1974, p. 15). This world of the
problem is also frequently referred to as the problem
space (Newell and Simon 1972, Rowe 1987). Problem
solving is then defined as “a process in which the
problem solver searches through the problem space
to find a solution path” (Hayes 1978, p. 183). Newell
and Simon (1972) depict the search process itself
(known as the heuristic search) as a cycle of contin-
uously applying operators to the current element of
the problem, replacing or transforming this element
to advance in the search, and then either abandoning
the current solution path in case of success to address
other elements of the problem or engaging in fur-
ther iterations. With this Simonion view in mind, we
continue with the development of a normative frame-
work for proactive design theorizing.

4. Heuristic Theorizing
In this section, we introduce and explain our norma-
tive framework for proactive design theorizing, which
is based on the notion of heuristic theorizing.

4.1. Heuristic Theorizing Framework
Our notion of heuristic theorizing involves the core
idea that the heuristic search for a satisficing problem
solution, which involves alternating between struc-
turing the problem at hand and generating new arti-
fact design components, is tightly intertwined with
the heuristic synthesis of information about artifact
requirements and solution components and their pre-
scriptive relationships (Figure 1). Thus, problem solv-
ing is an integral part of proactive design theorizing.

To explain our framework in detail, we discuss
heuristics for problem structuring and artifact design
(§§4.2.1 and 4.2.2, respectively). Subsequently, we
explain heuristic search (§4.3) and heuristic synthesis
(§4.4). Finally, we briefly discuss the nature of concur-
rent evaluation in proactive design theorizing (§4.5).
Together, the concepts of heuristics, heuristic search,
heuristic synthesis, and concurrent evaluation explain
how design theories are proactively generated.

4.2. Two Types of Heuristics: The Foundation of
Heuristic Search

4.2.1. Problem-Structuring Heuristics. One type
of heuristic is focused on structuring the problem at
hand. In proactive design science work, this structur-
ing is an essential ingredient of theorizing because
an artifact design addresses certain problem require-
ments that must be understood and artifact require-
ments are a core component of a design theory
(see §3). Structuring a so-called wicked problem,
which is a typical situation in proactive design theo-
rizing, can be an arduous task and requires as much
attention as the design of solution components and
an artifact. Smith (1988) provides a useful introduc-
tion to problem structuring: structuring a problem is
typically a core element of problem solving. However,
it is also clear that the goal is not to find the “best”
possible way of structuring the problem at hand. Fre-
quently, it may be impossible to find an optimal prob-
lem structure and definition. Instead, the goal is to
find a tentative structuring of the problem at hand
with a working definition and formulation of the
problem, which provides sufficient direction during
a heuristic search for a problem solution or artifact
design.

In sum, one element of heuristic search is iteratively
drawing on problem structuring heuristics. Table 1
provides an overview of examples of heuristics for
problem structuring.
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Figure 1 Heuristic Theorizing Framework
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4.2.2. Artifact Design Heuristics. The other type
of heuristic is concerned with finding working solu-
tion components and a satisficing artifact design. The
primary goal is to iteratively generate new solution
component candidates, to assess to what extent these
candidates prescriptively relate to particular artifact
requirements, and to gradually reduce the differences
between the nascent artifact design and the tenta-
tively formulated artifact requirements. Simon has
referred in his research to generate-and-test proce-
dures and means-ends analysis, which are the general

Table 1 Examples of Problem-Structuring Heuristics

Heuristic Definition/meaning Example from the DSR literature

Decomposing
the problem

Decomposing a complex problem into less complex
subproblems involves subdividing the problem into
sets of simpler problems and attacking these
individually (Simon 1973, Simon et al. 1981).

Ow and Smith (1987) develop two design principles for the design of
knowledge-based systems. The initial job-shop scheduling problem is
decomposed into two subproblems (see Figure 2) that are addressed
individually by different approaches.

Problem class
identification

Problem class identification involves relating the
problem at hand to a higher-order class of problems
of which the given problem is just one instance
(Vaishnavi and Kuechler 2008).

Lee et al. (2011) discuss an example from the IS literature (Pries-Heje and
Baskerville 2008, Pries-Heje and Vinter 2006) that involve the design of
concrete organizational change initiatives in two companies and an
instantiation of a decision support system for the selection of an
organizational change and user involvement approach based on spreadsheet
software. The design theorists in this example identified the problem class as
multicriteria decision making.

Reformulating
the problem

Reformulation of a problem involves altering one’s
definition of the problem and assessing alternative
definitions (Smith 1988).

Lindgren et al. (2004) begin their research program by defining their problem
as the inaccuracy and incompleteness of competence data used to manage
competencies in organizations. Eventually, the research team reformulated
the problem as the adoption of a skills-based paradigm (as opposed to a
job-based paradigm) for competency management systems.

ideas behind artifact design heuristics (Simon 1996).
In IS research, the “generator-test cycle” has also been
referred to for understanding DSR as a search process
(Hevner et al. 2004).

In sum, another element of heuristic search is iter-
atively drawing on artifact design heuristics, which
has a generative character. Table 2 provides examples
of artifact design heuristics.

4.3. Heuristic Search
The foundation for heuristic search, i.e., the two dif-
ferent types of heuristics, was discussed previously.
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Table 2 Examples of Artifact Design Heuristics

Heuristic Definition/meaning Example from the DSR literature

Analogical design Analogical design is defined by Goel (1997) as the
“reminding and transfer of knowledge about one
design situation to another, where the transfer can
occur in the service of any design task in the new
situation” (p. 63).

Kärkkäinen and Holmström (2002) generated the idea of transferring
knowledge about wireless product identification technology, or
radio-frequency identification (RFID), from past design situations
(e.g., manufacturing and warehousing) to the problem of item-level
supply chain management.

Ideation and
prototyping

Generating a multitude of ideas and embedding them in
prototypes is common in design. Prototypes “should
command only as much time, effort, and investment
as are needed to generate useful feedback and evolve
an idea” (Brown 2008, p. 3).

Majchrzak and Gasser (2000) engaged in over 70 prototyping iterations
over a time period of approximately four years in developing the
TOP-MODELER solution, which consists of a modular knowledge
base and an analytical method to address the problem class of
emergent knowledge processes (Markus et al. 2002).

Playing with kernel
theories

Kernel theories embody design principles and knowledge
from past solutions or contain knowledge from the
natural or social sciences (Walls et al. 1992). Design
theorists “play” with such theories to find solutions
(Kilduff et al. 2011).

Research on managerial information scanning and emerging issue
tracking as well as theories of open loop control are synthesized to
generate ideas how to address the problem class of vigilant
information system design (Walls et al. 1992).

Modeling Modeling entails creating and experimenting with
different types of representation of the problem
solution to graphically, conceptually, or technically
capture artifact solution components (Rowe 1987,
Smith 1992).

Müller-Wienbergen et al. (2011) develop a design theory for IT systems
that supports convergent and divergent thinking and is grounded in
theory on human cognition and the creativity support literature. For
artifact design, the authors explain guidance using an abstract
blueprint, and they graphically depict a conceptual solution schema
(see Figure 1).

In the following, we explain the remaining elements
of heuristic search according to Figure 1.

Entering the heuristic cycle. Typically, a heuristic
search starts with an initial description and under-
standing of the problem at hand. Proactive design
theorizing involves asking “Is the problem suffi-
ciently defined?” If the answer is “no,” which is
not atypical because of different stakeholders with
diverging interests and the complexity of problems
typically addressed in proactive design theorizing,
it is recommended to draw on problem structur-
ing heuristics until the question can be answered
“yes.” Multiple problem-structuring iterations may be
required, which involve various problem-structuring
heuristics.

Switching from problem structuring to artifact design.
When the problem at hand is perceived to be
sufficiently defined based on the available cognitive
capacities and bounded rationality of the design the-
orists, artifact design heuristics are used to generate
tentative solution components that match the arti-
fact requirements identified during problem structur-
ing. Similar to the way in which problem-structuring
heuristics recurrently produce new information about
artifact requirements across heuristic search iterations,
artifact design heuristics produce new information
about artifact solution components that address par-
ticular artifact requirements. Across the iterations that
draw on artifact design heuristics, proactive design
theorists ask “Have we generated a satisficing artifact
design?” If the answer is “no” and the problem’s cur-
rent formulation remains stable, theorists iterate while

alternating between the selection of any useful arti-
fact design heuristic, its application to generate ten-
tative artifact solution components together with new
information, and reassessing to what extent artifact
solution components have been found to address the
given artifact requirements.

Returning to problem restructuring. A variety of inter-
nal and external factors may render the need for
problem restructuring salient, which may cause the
temporary abandonment of artifact design and a
return to structuring the problem at hand. For exam-
ple, requirements change over time, or entirely new
requirements can suddenly emerge as a result of
external factors that are not under the control of
researchers, such as a change in the industry-academic
project consortium (if there is one), the research team,
or important changes in the technology and prob-
lem environment. The need to return from artifact
design to problem structuring may also become salient
through internal factors, such as theorists realizing in
the process of searching for artifact solution compo-
nents that the problem at hand was never fully under-
stood. In proactive design theorizing, it is common
that the generation of artifact solution components
and the search for a satisficing artifact design begins
with a limited initial understanding of the problem at
hand. That is, finding a tentative solution to a problem
that is not yet fully understood may also play a role
in defining the problem itself.

Breaking out (and potentially re-entering). A seem-
ingly satisficing solution in the form and function
of an artifact design that addresses a seemingly
well-formulated problem and the associated artifact
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requirements facilitates breaking out of the heuristic
search cycle (Figure 1). This breaking out occurs when
theorists answer the question “Have we identified a
satisficing artifact design?” with a tentative “yes.” The
answer to this question is tentative at the stage of
breaking out of the cycle because proactive design
theorizing typically involves gathering feedback from
those who experience the problem in practice to deter-
mine whether the proposed design solution functions
and is useful.

4.4. Heuristic Synthesis
As depicted in Figure 1 and previously explained,
new information about artifact requirements and
solution components is recurrently generated across
iterations of heuristic search. Depending on the com-
plexity of the problem being solved and the signifi-
cance of the research project or program, a substantial
amount of information is continuously generated dur-
ing heuristic search. It may be challenging to select
relevant pieces of information, abstract and relate
these pieces of information to individual design the-
ory components, and integrate them into a whole.
In this paper, we refer to this process as heuristic
synthesis.

Heuristic synthesis is an ongoing process that is
closely intertwined with heuristic search (Figure 1).
Heuristic search involves the recurrent selection and
use of heuristics and the generation of new infor-
mation, whereas the intertwined process of heuris-
tic synthesis involves different ways of thinking for
extracting relevant and theoretical insights from this
large amount of information.

Heuristic synthesis is required for two related
matters. First, heuristic synthesis is the essential
link between heuristic search/problem solving and
abstracting to a design theory. Second, heuristic syn-
thesis links an iteration of heuristic search to the
next iteration. These two linkages distinguish heuris-
tic theorizing from heuristic problem solving, routine
design, and system building.

Heuristic synthesis may involve a variety of dif-
ferent ways of thinking that complement the use of
heuristics to extract theoretical insights from heuris-
tic search (the link from heuristic search to heuristic
synthesis) and apply synthesized theoretical insights
to problem solving (the link from heuristic synthesis
to heuristic search).

In iteration that alternates between heuristic search
and heuristic synthesis, a key mechanism is cycling
back and forth between abstraction (from heuris-
tic search to heuristic synthesis) and de-abstraction
(from heuristic synthesis to heuristic search) (Lee
et al. 2011). Abstraction involves “leaving out spe-
cific details about where and when it [the informa-
tion] originated, as well as other ideas that may have

initially accompanied it” (Laurence and Margolis
2012, p. 3), and de-abstraction involves “the capac-
ity of thinking the particular as contained under the
universal 0 0 0by descending from the universal to the
particular” (Teufel 2012, p. 302).

Heuristic synthesis involves different ways of
thinking for which Kuechler and Vaishnavi (2012)
provide several suggestions (Appendix C-1 in the
paper). Accordingly, traditional forms of reasoning,
i.e., induction, deduction, and abduction, may play
a role in heuristic synthesis. However, a key way
of thinking for heuristic synthesis is “reflection and
learning” (Sein et al. 2011). Reflection and learning
involves “thinking back on what we have done to
discover how our knowing-in-action may have con-
tributed to an unexpected outcome” (Schön 1987,
p. 26) and is based on the assumption that “our know-
ing is in our action” (Schön 1983, p. 49).

4.5. Concurrent Evaluation
Heuristic theorizing emphasizes the generation, as
opposed to the final evaluation, of (nascent) design
theory. Under the assumption that the selection and
use of heuristics is performed systematically accord-
ing to our framework (Figure 1), the depth and
breadth of information that is generated through this
heuristic search should provide a reasonably good
foundation for generating (nascent) design theory.
A formal, final evaluation of the emerged design the-
ory, as suggested in previous DSR studies (Gregor and
Hevner 2013), is unnecessary when our normative
framework for proactive design theorizing is applied.
Similar to other previous DSR studies (Sein et al.
2011), we suggest that the evaluation of the emerging
artifact and (nascent) design theory should occur con-
currently with the heuristic search and by breaking
out of and re-entering the heuristic search cycle mul-
tiple times during the design theorizing process. It is
important to ensure that the artifact design “works”
in the eyes of those who experience the problem at
hand in practice.

5. Illustration of the Framework:
A DSR Program Showcase

5.1. Introduction to the Showcase and
Theorizing Process

This study’s second author was a principal researcher
and work-package leader in a research program
funded by the European Commission within the Sev-
enth Framework Programme, in particular, within the
Information and Communication Technology (ICT)
research program. The DSR program was funded
between 2010 and 2013 with a grant of approxi-
mately three million euros for three years. The gen-
eral focus was intelligent information management
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in the finance domain, in particular the design of
an artifact for the problem class of extracting rele-
vant information from massive heterogeneous data
streams to support financial decision making. The
European multinational research consortium con-
sisted of four distinct groups: (1) various research
institutions (including universities), (2) IT services
providers, (3) a bank, and (4) a stock exchange. This
study’s second author was involved from the ini-
tial generation of the project plan and the establish-
ment of the consortium to the full implementation of
the associated work plan. The first author joined the
research program as an external observer to jointly
reflect on the heuristic search for a satisficing solution
and theorizing in DSR programs based on the expe-
riences extracted from this case. In the following, we
illustrate the iterative nature of drawing on problem
structuring (SH) and artifact design (DH) heuristics
(i.e., heuristic search). In addition, we illustrate how
heuristic search in our case recurrently resulted in the
generation of new information, which we synthesized
to construct a design theory (i.e., heuristic synthesis).

5.2. Initial Understanding and a Description of
the Problem

A basic motivation for the discussed DSR program
was the increased availability of large amounts of
unstructured (e.g., public Web content) data streams
that may be used in the finance domain but that
are not yet fully leveraged to support financial deci-
sion making. One example is the domain of mar-
ket surveillance, in which there is a great need to
develop automated techniques to better detect and
prevent information-based market manipulation that
involves the dissemination of false information in
diverse media (e.g., social media) to manipulate share
prices (Allen and Gale 1992). Based on a number of
such concrete use cases defined in close collaboration
with industry partners, the general class of problems
was initially described as the “intelligent manage-
ment of big data streams for financial decision sup-
port” that involves a number of meta-requirements,
i.e., effectively addressing (1) data heterogeneity, (2)
data quality (e.g., unreliability, noise), (3) big data
stream processing in real time, (4) relevant informa-
tion extraction, and (5) decision-making support in
the context of market surveillance. The previously
explained purpose and scope of the developed design
theory (DT1) and the initial meta-requirements were
formulated by reflecting upon use case requirements.
These use case requirements had initially been speci-
fied by the industry partners in collaboration with the
researchers.1 In the following subsection, we reflect

1 FIRST Consortium D1.2 Use case requirements specifica-
tion, http://project-first.eu/public_deliverables; D2.1 Technical

on the heuristic theorizing process of developing the
additional components of a related design theory
(illustrated in Figure 2).

5.3. Heuristic Search and Synthesis
Heuristic search started with drawing on problem
structuring heuristics. The addressed problem class
appeared wicked in the sense that the overall com-
plexity was perceived to be so high that starting
to search for a problem solution was unreasonable.
Instead, a problem-structuring heuristic, i.e., problem
decomposition (SH1), helped decompose the prob-
lem class into two manageable smaller ones. On one
hand, the subproblem of “data acquisition and infor-
mation extraction from heterogeneous data streams”
was identified, which is closely related to meta-
requirements (1)–(4). On the other hand, the sub-
problem of “decision support components for market
surveillance leveraging this extracted information”
was formed, which addresses meta-requirement (5).

Within the first subproblem, heuristic search started
by addressing the first meta-requirement (MR1), i.e.,
data heterogeneity, which results from the diversity of
sources from which data were acquired in the context
of this program (i.e., 160 websites, including finan-
cial portals, blogs, and forums). An artifact design
heuristic, i.e., analogical design (DH1-MR1), yielded
the idea to leverage the benefits using a Web stan-
dard (i.e., Rich Site Summary (RSS)), which proved to
be useful for aggregating online data from different
sources in a recurrent and timely manner via a stan-
dardized interface (i.e., an RSS feed).2 In our program,
4,800 RSS feeds were subscribed to acquire data from
160 websites. As our first act of heuristic synthesis,
reflection and learning from this approach resulted in
our adding “Web feeds” as a relevant construct to our
design theory (DT2). The second meta-requirement
(MR2), i.e., data quality, resulted from the program’s
need to deal with user-generated Web content pro-
vided by nonprofessional content providers. Through
analogical design (DH1-MR2), the idea was generated
to apply technologies, such as boilerplate removal
approaches (Kohlschütter et al. 2010) to remove unde-
sired Web content (e.g., navigation bars, advertise-
ments) and duplicate detection (Theobald et al. 2008)
to remove redundant data.2 Again, by reflecting on
these insights from the use of a design heuristic, we
realized during heuristic synthesis that “boilerplate”
should be added as a construct to our design the-
ory (DT2). The third meta-requirement (MR3), i.e., big

requirements and state-of-the-art, http://project-first.eu/public
_deliverables.
2 FIRST Consortium D4.2 Semantic information extraction com-
ponents, addressing noise and uncertainty, http://project-first.eu/
public_deliverables.
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Figure 2 Heuristic Theorizing in Our Showcase
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data stream processing in real time, emerged because
of increasing data volumes that are continuously
generated by diverse Web media, including social
media. Expanding on analogical design (DH1-MR3)
from the field of data processing, technologies such
as pipelining and parallelization (Rong et al. 2007)
were used to generate design solution components.2

Again, we reflected on these insights and concluded
that “pipelining” and “parallelization” represent con-
structs of our design theory (DT2).

The fourth meta-requirement (MR4), i.e., relevant
information extraction (to be used within the second
subproblem: “decision support components leverag-
ing this extracted information”) was a foundational
motivation of the program that is closely associated
with the European Commission’s objective to pro-

mote research in the area of big data and related intel-
ligent information management. Using abduction, the
idea was generated to use theoretical advances in
finance, i.e., behavioral finance, which acknowledges
that many investors trade on noise rather than infor-
mation. As Shleifer (2000) states, “Investors follow
the advice of financial gurus” (p. 10). Based on this
idea, an artifact design heuristic, i.e., playing with
kernel theories (DH2-MR4), was used to apply senti-
ment analysis to the context of market manipulation.3

During subsequent heuristic synthesis, “sentiment”
was deductively derived from theory and added as
an emerging construct to the design theory (DT2).

3 FIRST Consortium D6.1 Models and visualisation for financial
decision making, http://project-first.eu/public_deliverables.



                                                                 
                                                       649

The newly added construct helped to extract relevant
information about artificially created price bubbles
that may provide an indication for information-based
market manipulation. In addition, we concluded that
behavioral finance theory that explains how investors
form their beliefs represented justificatory knowledge
that we should add to our design theory (DT6).

The interim result that addressed the first identi-
fied subproblem by generating solution components
for the meta-requirements (MR1–MR4) formed a basic
infrastructure for intelligent information management
in the context of big data streams. Expanding on
this foundation, the program entered the stage of
addressing the second subproblem, i.e., the fifth meta-
requirement (MR5) of decision-making support in
the context of market surveillance. Decision support
should be provided to identify potential cases of
information-based market manipulation by develop-
ing classifiers and models that build on the informa-
tion extracted through the generated infrastructure.

To address the second subproblem, two alterna-
tive suggestions for design solutions were generated
in parallel to address the fifth meta-requirement (the
first attempt to present a satisficing problem solu-
tion). First, expanding on the fraud-detection litera-
ture (Ngai et al. 2011), analogical design (DH3-MR5)
yielded the idea to train classifiers to identify sus-
picious (potentially manipulative) documents using
support vector machines (SVM). Second, based on
the extensive experience of a participating senior
researcher, the idea was generated to apply qualita-
tive multiattribute modeling (DH4-MR5) to address
the same requirement. In contrast to the first solu-
tion proposal based on machine-learning techniques,
this method integrated expert domain knowledge and
resulted in easily comprehensible models.

In the course of generating the first tentative solu-
tion (explained above), it became apparent that a
bag-of-words model (trained with SVM) may become
vulnerable to the countermeasures of scammers. In
particular, scammers could gain an understanding
of the model’s inner logic and use countermea-
sures, such as replacing particular words by suit-
able synonyms not recognized by the model. Thus,
the researchers in the program recognized the need
to draw again on problem-structuring heuristics.
Through problem reformulation (SH2), it became
apparent that a missing meta-requirement needed to
be addressed. Based on this new insight, the addi-
tional meta-requirement (MR6) that the developed
models must be robust against the potential counter-
measures of scammers was identified and added to
our design theory (DT1).

After gaining a better understanding of the meta-
requirements, the researchers started again to search
for a problem solution. Using abduction, the idea was
generated to enhance the bag-of-words model using
marketing theory that explains particularly effective
marketing communication (Clark et al. 1990). This
idea resulted in the use of artifact design heuristics
(DH5-MR6), in particular the extension of the previ-
ously described bag-of-words model based on deduc-
ing additional features from the marketing literature
for use in model construction. These additional fea-
tures increased the model’s robustness, which was
again trained with SVM.4 From the insight we gained
during the problem reformulation and artifact design,
we learned that our theory must anticipate artifact
change that involves adjusted manipulation schemes
(DT4).

While the two alternative market manipulation
detection models were recurrently being refined
and tested through iterations with industry domain
experts (a second attempt to transition to the “solved”
stage), feedback was received that regulatory author-
ities demand glass-box models be easily interpretable
by users. As stated by Van Eyden (1996), machine-
learning techniques, such as SVMs and neural net-
works, “cannot justify their answers” (p. 73). That
is, the resulting classifiers represent black-box mod-
els. Because the previously described ideas for model
development were primarily based on such machine-
learning techniques (i.e., black-box models), the need
to restructure the problem was recognized again. As
before, by drawing on problem reformulation (SH5), a
new meta-requirement (MR7) was defined and added
to our design theory (DT1) that emphasized the need
to ensure that end users understand the internal
workings of the decision-support components of an
instantiated decision-support system.

Therefore, the subsequent search for problem solu-
tions and related artifact design was based more
strongly on the previously described idea of quali-
tative multiattribute modeling. The idea was gener-
ated to use the transformed outputs of the developed
SVM-trained black-box model as an additional input
for the qualitative multiattribute model. Through
ideation and prototyping (DH6-MR7), both models
were embedded in a prototype with the black-box
model generating input for the glass-box model.5

From this insight into the combination of different
methods for model development, a design principle

4 FIRST Consortium D6.3 Highly scalable machine learning and
qualitative models v2, http://project-first.eu/public_deliverables.
5 FIRST Consortium D6.3 Highly scalable machine learning and
qualitative models v2, http://project-first.eu/public_deliverables.
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Table 3 Design Theory for Decision Support in Information-Based Market Manipulation Detection

Component type Component example

(DT1) Purpose and scope The defined purpose of the design theory is to prescribe the detection and prevention of an information-based
market manipulation that involves the dissemination of false positive information in diverse media to
manipulate share prices. The seven previously stated meta-requirements define the scope of the design
theory (the five initial meta-requirements plus the two new meta-requirements that emerged during the
theorizing search process).

(DT2) Constructs Constructs were defined related to underlying design concepts (“Web feeds” acquired via Web syndication,
“parallelization” and “pipelining” during data processing, and “boilerplate” to be removed from Web pages)
and investor sentiment (“sentiment objects” to be identified, “document sentiment” to be measured, and
“financial instruments” to be affected by price manipulation).

(DT3) Principles of form and function Principles were developed to address the seven meta-requirements and as an abstraction of the instantiated
problem solution. For example, decision-support systems that address information-based market
manipulation should be based on glass-box models extended by black-box models (the “principle of
multiple classifier systems” that addresses primarily meta-requirements five and seven).

(DT4) Artifact mutability Aggregation rules of the qualitative model must be adapted depending on the monitored market segment or
the addressed manipulation scheme (e.g., “pump-and-dump” versus “market sounding” manipulation
schemes). Furthermore, model robustness against scammer countermeasures must be recurrently
assessed to purposefully evolve the artifact, for example, by adding additional features to the bag-of-words
model or new models to the multiple classifier system.

(DT5) Testable propositions Propositions are developed that correspond to and provide the rationale for the proposed design principles of
form and function. For example (corresponding to the previously noted principle), the combination of
glass-box and black-box models into multiple classifier systems increases the system’s performance to
identify suspicious market behavior.

(DT6) Justificatory knowledge During heuristic theorizing, ideas from various kernel theories and the literature from different disciplines,
including marketing, finance, and computer science, subsequently became a theoretical foundation and
justification for the design theory (e.g., behavioral finance theory).

was derived during heuristic synthesis through ana-
logical reasoning that prescribes the use of multiple
classifier models for market manipulation detection,
which was added to our design theory (DT3). How-
ever, we questioned whether this model combina-
tion is superior for this problem class in general and
added a corresponding testable proposition to our
design theory (DT5). In developing our design the-
ory, theoretical grounding resulted in the identifica-
tion of studies on multiple classifier systems (e.g.,
Ranawana and Palade 2006) that could be used as a
knowledge foundation to enhance our design princi-
ple by providing a rationale and explanation (DT6) of
our design theory. After re-evaluating the progress of
the design theorizing process, the DSR team realized
that a satisficing problem solution had been devel-
oped (breaking out of the theorizing circle).

5.4. Design Theory
Workshops during program meetings yielded posi-
tive feedback about the developed solution. A pro-
gram industry partner was determined to integrate
the developed decision support component into an
existing state-of-the-art market surveillance system.
Meanwhile, the researchers started to reflect on their
experiences during the course of multiple described
iterations. Subsequently, theoretical grounding was
performed for the other design principles to integrate
them into the theory. Thus, our design theory started
to emerge, which is briefly summarized in Table 3.

6. Discussion
The heuristic theorizing framework developed in this
paper contributes to the literature by (1) showing how
the ideas of heuristics and heuristic search in our
understanding of problem solving can be used to bet-
ter understand proactive design theorizing and (2)
recommending heuristic synthesis to achieve a better
understanding of the generative design theory devel-
opment process based on new information that is
recurrently and proactively generated across the itera-
tive stages of problem structuring and artifact design.

In previous studies, scholars have attempted to
explain the process of design theorizing (construct-
ing design theory) by relying nearly exclusively on
the idea of reasoning (Gregory and Muntermann 2011,
Kuechler and Vaishnavi 2008, Van de Ven 2007). How-
ever, reasoning employs a narrow perspective and
has been described as a special type of thinking
among other thinking types, such as problem solving
(Holyoak and Morrison 2005). Our concept of heuris-
tic synthesis accounts for the diversity of the different
ways of thinking involved in proactive design science
work.

Among the established ways of thinking, abduction
is particularly relevant for proactive design theoriz-
ing because of its focus on problem solving (see §2).
Reflection and learning, discussed in Schön (1983) and
in the IS field by Levina (2005) and Sein et al. (2011),
is also particularly relevant because of its usefulness
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Table 4 Heuristic Theorizing Compared with Other Proactive Research Approaches

Commonality with How heuristic
Research approach Definition/meaning heuristic theorizing theorizing differs

Grounded
theorizing

Grounded theorizing has been described as “the process of
iteratively and inductively constructing theory from observations
using a process of theoretical sampling in which emergent
insights direct selection and inclusion of the “next” informant or
slice of data. Grounded theorizing furthermore involves constant
comparative analysis whereby groups are compared on the basis
of theoretical similarities and differences” (Gephart 2004, p. 459).

An iterative process that
involves alternating
between fieldwork (data
collection and problem
solving) and analysis
(data analysis and
heuristic synthesis).

The focus is not on inductive
construction of explanatory
theory but proactive design
theory generation.

Applied
science
research

Briggs et al. (2011) view applied science research as “the last
research mile.” “The last research mile begins when a research
team finds real people with a real problem in a real organization.
They explore the problem, learn about stakeholder goals, and
seek to discover drivers and constraints in the problem
environment. They propose possible solutions to stakeholders
and listen carefully to their responses” (p. 14).

Proposing possible
solutions to
stakeholders in a given
problem environment.

The emphasis transcends
applying knowledge to a
problem environment and
involves extracting design
science knowledge from
proactively generated
problem-solving experiences.

Action design
research

Action design research is a method for design research. “The
method conceptualizes the research process as containing the
inseparable and inherently interwoven activities of building the IT
artifact, intervening in the organization, and evaluating it
concurrently” (Sein et al. 2011, p. 37).

Interwoven activities of
engaging with the
problem at hand,
designing an artifact,
and concurrent
evaluation.

The emphasis transcends
design research and building
a material artifact to include
the generation of design
theory.

Engaged
scholarship

Engaged scholarship has been proposed as a research approach
based on a combination of abduction, induction, and deduction
and involves “a participative form of research for obtaining the
advice and perspectives of key stakeholders (researchers, users,
clients, sponsors, and practitioners) to understand a complex
social problem” (Van de Ven 2007, p. IX).

Proactive production of
relevant knowledge
through collaboration
between practitioners
working on so-called
wicked problems.

The emphasis transcends
seeking a better
understanding of a problem
to include providing
prescriptions, which involves
a larger variety of ways of
thinking.

for extracting insights and knowledge from problem-
solving experiences.

Heuristic theorizing displays similarities and differ-
ences with other proactive research approaches that
focus on contributions that are “rooted” in practice
(cf. Iivari 2014) (Table 4).

7. Conclusion
In sum, heuristic theorizing is the process of proac-
tively generating design theory for prescriptive pur-
poses from problem-solving experiences and prior
theory by constantly iterating between the search for
a satisficing problem solution, i.e., heuristic search,
and the synthesis of new information that is gener-
ated during heuristic search, i.e., heuristic synthesis.
Heuristic search involves alternating back between
structuring the problem at hand and generating new
artifact design components, whereas heuristic synthe-
sis involves different ways of thinking that comple-
ment the use of heuristics.

We would like to conclude by reminding ourselves
of an important statement by Paul Gray: “If informa-
tion systems is to be perceived as relevant as a pro-
fession then we must look forward not backward. We
should help create the future, not just study the past”
(Kock et al. 2002, p. 339). Addressing this call, we sug-
gest a new approach in this paper termed heuristic

theorizing and provide a normative framework for
proactive design theorizing.
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