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Abstract

Foundational theorems for sciences of the
artificial highlight that the object of design is not form
alone, but ensembles of form and context. However,
traditional methods, frameworks, and guidelines for
design science research (DSR) strongly focus on
developing artifacts as_forms while downplaying their
contextual reference. This undue emphasis on forms
leads design researchers to develop incomplete design
theories. Based on drawing on the foundational
literature on design as science, we advocate for a
renaissance of context, leading us to propose selective
adaptations of core methods and frameworks that
constitute DSR. We evaluate our approach by
reviewing papers that account for most of these
adaptations implicitly. Further research can draw on
our results to develop IT artifacts and design theories
as ensembles of context and form while discussing
implications for additional methods and frameworks
in DSR.

1. Introduction

Seminal literature on design as science pointed
out that design is about developing human-made
artifacts (forms) that must fit the properties of the
environment (context) in which they are intended to be
applied [1-3]. Context has to play a crucial role in
shaping an artifact's form and function, defining
requirements, boundaries, and—ultimately—the
utility of an artifact [1-4]. Utility is conceptualized as
fit (or, more accurately: as the absence of misfit)
between form and context [2]. The importance of
recognizing context in design has since been inscribed
into many methods that constitute the engineering
sciences, including requirements engineering's
purpose to identify features to be inscribed into an
artifact.

Surprisingly, however, recognizing the inherent
interconnection of form and context—a cornerstone of
design [5—7]—seems to have been downplayed since
and is now almost forgotten. The majority of methods
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and guidelines that design researchers use to structure
their research process and report their results—
however beneficial they may be—are limited at
recognizing context's constitutional role for
conducting DSR properly. Most papers treat context as
a stable frame—exerting requirements that an IT
artifact must fulfil to fit in—while few papers identify
a need to alter a context such that it (better) fits with a
(future) IT artifact. Our argument is that an IT artifact
and its context interplay as a duality, and we should
not overemphasize one perspective over the other
when reporting DSR.

For design researchers, this means that design
theories should more than before be formulated as a
duality of artifact and context, specifying what
properties both must satisfy to fit. From our
perspective, this is the key to provide a cumulative
science of design. Few DSR studies generalize their
research results by abstracting ensembles of artifacts
and contexts or project their results to other contexts
(possible worlds) [8—10]. Instead, most papers focus
on generalizing the IT artifact alone, even if many
refer to the artifact's context when identifying
requirements in the first stages of their design
processes. Considering the importance of fit, this
overemphasis of artifacts might mislead us to develop
design theories incompletely.

We set out to foster a renaissance of context, re-
affirming the concept in authoritative frameworks and
methods that constitute the DSR paradigm.
Importantly, our goal is not to define additional criteria
that govern how DSR is conducted properly. Rather,
our goal is to highlight that design theories become
stronger if they appreciate the interplay of artifact and
context more fully. Doing so could also be an
important step towards fostering a cumulative research
tradition in DSR, since IT artifacts could be more
easily applied and extended to fit different contexts
through exaptation [6].

Our contribution aims to increase both the rigor
and relevance of DSR. Rigor refers to the justificatory
knowledge used to design artifacts added to the
knowledge base by applying DSR [1, 11, 12]. While
most of the current DSR studies do not consider
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artifact and context as a duality, our results promote
rigor by conceptualizing how to incorporate context as
an irreducible aspect into the design and evaluation of
artifacts. Relevance refers to the environment (i.e., the
context) in which an artifact is applied [1, 13]. Our
results promote relevance by making explicit what
contexts an artifact can function in, making artifacts
actionable beyond their original context.

The remainder of this paper is organized as a DSR
study itself [1, 14], which is a common approach in IS
[6]. In Section 2, we identify core problems that might
follow from insufficiently considering context in a
DSR paper. In Section 3, we define the objectives of
re-establishing context into core artifacts of the DSR
literature and, with it, propose extending the
authoritative information systems research framework
[1]. In Section 4, we propose updating three DSR
processes with properties of context. In Section 5, we
evaluate our artifacts by revisiting top-journal papers
that report IT artifacts' design and evaluation. In
Section 6, we discuss further implications on the core
DSR literature. Section 7 concludes the paper.

2. Problem identification and motivation

Contrasting natural phenomena with no human
control (e.g., the force of gravity), designers develop
artifacts (i.e., airplanes) purposefully to serve specific
functions and to imitate appearances in natural things
[3]. Artifacts depict the interface between their
internal environment (the artifact itself) and their
surrounding (its context) [3]. In IS research, in
particular, IT artifacts are intended to solve relevant
problems with effectiveness or efficiency that is
superior to the performance of pre-existing/rival
artifacts [1, 11]. IT artifacts comprise four types:
constructs, models, methods, and instantiations [11].
They are defined as objects, entities, or a combination
of both, designed to benefit their users through
application in a particular context [15, 16].

In terms of designing IT artifacts, DSR pursues a
dual mission [17]: First, it contributes new theories for
design and action to the knowledge base; second, it
supplies IT artifacts that are actionable to solve
problems in an application scenario. Therefore, DSR
aims to design IT artifacts and evaluate them to build
IS design theories [18]. The order of the design and
evaluation steps in DSR can vary since they form a
cycle for building design theories. DSR has to be
relevant for practitioners, be of immediate utility [12],
and needs to be performed transparently and
rigorously [13], providing utility rather than truth [19].

Context, in general, is a multi-dimensional and
obscure construct [2, 20], not clearly defined in DSR
literature. One of its few definitions portrays context

in organizational behavior research as "situational
opportunities and constraints that affect the occurrence
and meaning of organizational behavior as well as
functional relationships between variables" [21, p.
386]. Research recognizes the importance of context
because contextual changes can drastically change the
nature of theories [21]. Since context restricts the
general applicability and universal relevance of
research, it has been identified to constrain social
science theories [22].

DSR is inherently dependent on considering the
interplay of artifact and context for multiple reasons.
First, seminal literature on design highlights the
crucial position played by context, since design's
ultimate goal is to achieve a fit between context and
artifact (form): "When we speak of design, the real
object of discussion is not form alone, but the
ensemble comprising the form and its context." [2, p.
16]. According to this definition, a context provides
the problem itself, whereas artifacts are the proposed
solution to the problem—the only part that designers
can control directly [2]. The problem space, a part of
the context, represents knowledge on how to solve a
problem by constituting needs, goals, requirements,
and stakeholders [4]. However, the problem space
refers to the context’s properties prior to the design
and application of artifacts, differing from the solution
space [8]. In addition, we posit that IT artifacts can
exert a material agency to change their context,
although this might require considerable time to
change, hindering immediate DSR success. Still,
designers can realize at least some control over the
context by designing artifacts. We focus on
investigating the interplay of context and artifact,
while not referring to the problem space in this paper.

With evaluation as an essential step in design
processes, Alexander [2] recommends to put the
artifact into its intended context and check whether all
derived requirements are fulfilled. Achieving fitness is
difficult (if not impossible), though, since an obscure
context can result in a virtually endless list of
requirements, which forces evaluation to target the
absence of misfits instead of focusing on achieving fit
[2]. In line with Alexander's ideas, foundational
premises of the engineering sciences shaped the
foundations of DSR in IS [1, 14, 18]. Consistently, IS
portrays context as differences in which studies
applying DSR are executed [19], with context
surrounding an IT artifact. The characteristics of
context are different for each DSR project. In one of
the most influential IS papers on the foundations of
DSR, Hevner et al. [1] structure context as a
composition of people (roles, skills, characteristics),
organizations (strategies, structure, culture,
processes), and  technology  (infrastructure,
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applications, communications architecture,
development skills). Others stated similar conclusions
[23, 24]. Still, we portray the importance of context in
DSR as a conjunction depending on the phase of DSR.
We further differentiate between problem analysis
(where the context may become a component of
solution requirements), solution design (where the
context may become a component of assumptions),
and theorization (where the context may become a
component of boundary conditions).

Second, abundant theories highlight the interplay
of IT artifacts and human actions with social
structures, including organizations and society as
contexts with which information systems and humans
interact. DSR is also subject to this claim. Meanwhile,
DSR aims to solve design problems emerging from a
context by building IT artifacts and evaluating the
artifacts in their context [11]. However, to provide
generalized statements as design theories, an IT
artifact must be evaluated in different or abstracted
contexts to leverage the theory's robustness [18]. On a
more general level, this relates to the debate on
universalism vs. particularism. Universalism demands
theories to be valid outside of the context for which
they were developed, to verify them in multiple
contexts [25, 26], a principle often proclaimed as the
ultimate goal of IS research [27]. Davison and
Martinsons [22] oppose universalism and call for
research to become more aware and dependent on
context. Particularism advocates differences in the
environment of theories (and, thus, their context) by
considering characteristics deemed to functionally
irrelevant by universalist research [22, 28]. In a
practical universalist research approach in IS, context
is often neglected and should be better specified [20,
22].

While design refers to achieving fit of artifact and
context, most of the current DSR papers, however,
seem to overemphasize the properties of their artifacts
and refer to context only in the initial steps of their
design process, when defining requirements
manifesting from the context. This claim is backed by
a systematic literature review of DSR papers published
in the IS basket journals [10], where only 17% out of
115 papers applying DSR and published in basket
journals analyzed covered a description of the three
context dimensions (people, organization, technology)
proposed by Hevner et al. [1]. 34% of the papers
refrained from discussing relation to or implications
on context that followed from their design decisions.

Considering our differentiation of context, this
problem is tripartite. First, many DSR publications fail
to specify the properties of context that leave their

1 https://osf.io/zm4tu/?view only=1095f57af5cc452ea45dcee48cel8be7

mark on their artifact and do not trace their design
decisions to specific contextual characteristics
(targeting problem analysis) [10]. Second, many DSR
papers overemphasize describing an artifact as a form
while downplaying—often even neglecting—the
properties of the context for which the artifact has been
designed or in which it might be used (targeting
solution design) [10]. This means that IT artifacts are
mostly described as the (inevitable) result of a design
process rather than as a form that must fit with its
context. Third, design theories are reported in terms of
generalizing an IT artifact, but not in terms of
generalizing the interplay of artifacts and the context
in which they can be used (targeting theorization) [10].

While we think that DSR has offered important
contributions, we also see that considering context
more profoundly could open up new ways for
reporting stronger artifacts and design theories. DSR
can do more to explain the interplay on artifact and
context, respecting them as two irreducible sides of a
design process. Instead of theorizing the artifact only,
theorizing the interplay of artifact and context could
open up new ways for other researchers to apply,
evaluate, extend, and replicate artifacts in other,
closely related or entirely different contexts.

3. Defining objectives of a solution

As the term renaissance in our objective for this
study indicates, we do not claim that this idea is ours
alone and entirely new; instead, the call for designing
ensembles of artifact and context is a foundational
premise on which design has been based all along.
Therefore, we propose to remind the crucial role of
context and adapt methods and guidelines accordingly.
DSR has produced authoritative methods and
guidelines, which have proven successful and are used
frequently to guide design research. Advocating a
cumulative research approach in DSR, we postulate
that extending the core set of methods for DSR to
accommodate context and its interplay with artifacts is
a more promising avenue than to design a new method
from scratch.

For identifying this core set of methods, it seemed
natural to focus on the papers that are most frequently
applied to guide DSR studies. We applied a citation
analysis on all 115 papers we identified applying DSR
in the basket journals (see online appendix!).
However, we only considered references that establish
frameworks, processes, models, or guidelines for
performing DSR. Some papers performed and justified
their study with reference to multiple papers, whereas
others did not include any reference to method papers
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Figure 1.

on DSR at all. We identified 74 papers citing Hevner
et al. [1], 24 referring to Peffers et al. [14], and Gregor
and Hevner [6] with 16 papers as the only papers that
were cited more than ten times. Our analysis
corresponds to related research on DSR methods in
other contexts [29]. Considering this analysis, the
framework and guidelines established by Hevner et al.
[1] seem best suited as a starting point for
accommodating context since most other influential
method papers in DSR rely on the hallmark
observations stated in this work. We did not focus on
Sein et al. [17] because their development of action
design research substantially differs from DSR as the
target of our study.

A first design step of our research is, thus, to adapt
the conceptual framework by Hevner et al. [1] as an
initial reference for systematizing the objectives of our
solution (cf. Figure 1). As authoritative methods and
guidelines for DSR itself based on this framework, we
consider the frameworks, models, and guidelines
developed by Peffers et al. [14], Gregor and Hevner
[6], and Gregor and Jones [18] for re-introducing
context.

Improving these methods, guidelines, and
frameworks is a design science project itself. This
meta-application of DSR to improve future DSR is in
line with similar methods implemented by other
researchers [6]. It is a valid approach since algorithms,
models, and practices can compose the results of DSR

f

Additions to the o
Knowledge Base

Modified information systems research framework, based on Hevner et al. [1]

[1, 11]. The additions we propose for these methods
and guidelines are systematized with the framework of
Hevner et al. [1] in Figure 1. The original framework
is colored black, while the additions and changes we
applied to it as our first design step to systematize the
objectives of our solution are colored blue. The circles
indicate the objectives of a solution we derived from
our problem-statement: (1) consideration of context
for design decisions, (2) design of the interplay of
artifact and context, and (3) generalization through
application in multiple contexts.

Our first objective targets the current specification
and characterization of context in DSR studies.
Although the environment—seen in DSR as a
synonym for context—includes the identified criteria,
it affects IS research in terms of business needs only.
However, IS research demands recognizing the nature
of context more comprehensively, to consider the
implications that context has on the design of theories
and artifacts [20, 22]. Thus, we include contextual
implications as an effect that the environment will
have on IS research. While more detailed guidance
regarding context specification is provided in the
framework of Hevner et al. [1], it is missing in many
IS research papers that apply DSR.

Our second design objective targets the interplay
of the artifact and its context. IT artifacts are
inextricably linked to their context [2, 3], although an
artifact might be applied in different contexts.
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Nevertheless, the application of innovative artifacts as
the goal of IS research [1] demands to some degree to
tolerate changes in context and, to some degree, one
can also change a context to appropriate an IT artifact
better. For instance, a new business process (an IT
artifact) might require changing the context of the
process, too, establishing new roles to manage a
process in context (e.g., appointing a process owner in
an organization). Thus, DSR must acknowledge that
beyond IT artifacts, context can—and often must—be
changed as a part of the design. The degree to which
context has to be (re-)designed depends on the
individual DSR study and can target any or multiple of
the three context dimensions. Therefore, we view the
design of context as an essential part of design
research in IS. Also, we recognize the effects of
contextual design and application of IT artifacts on
their contexts.

Our third objective refers to generalizing the
results of DSR through an evaluation of the developed
artifacts in their original and additional contexts. In the
framework, we depict this issue by considering
multiple environments (i.e., contexts) in which an
artifact must be applied and evaluated to allow for
proper generalization. Generalization is often seen as
the ultimate goal of research because it enables
universal knowledge claims [27], and as such, should
be applied cautiously. Generalization in DSR revolves
around the context of the IT artifacts designed [30]. Of
course, the contexts in which artifacts are evaluated
still have to provide similar business needs and
contextual requirements. With this guideline, we
propose to apply the artifact in multiple contexts that
share a set of decisive properties. This guideline aims
to generalize IT artifacts to classes of artifacts and
context to classes of contexts—such that both artifact
and context are viewed on a level of abstraction that
goes beyond the properties of the current
implementation and context. Thus, our results do not
contrast with DSR projectability [8, 9], but rather
complement projectability and its application in DSR.

4. Design Results

4.1 Adjusting the nominal DSR process

Peffers et al. [14] present a nominal process for
conducting DSR in IS, consisting of six activities that
can be instantiated for different design projects: (1)
identify the problem and motivate, (2) define
objectives of a solution, (3) design and development,
(4) demonstration, (5) evaluation, and (6)
communication. This nominal process sequence can
be re-iterated as long as the evaluation or
communication results in identifying further needs to

adjust the artifact. Design research, according to
Pefters et al. [14], can start from any of the first four
phases, depending on the purpose of the project.

We opt not to add new activities to the nominal
process model since we find it to cover all relevant
phases of DSR. However, we propose to extend some
activities to further recognize context while designing
an IT artifact. Each adjustment is underlined by at least
one of our three objectives already used to adapt the
information systems research framework: (obj. 1)
improve context specification and consideration, (obj.
2) design ensembles including artifact and context,
and (obj. 3) improve generalization through evaluating
the artifact in multiple contexts.

To the first activity—identify the problem and
motivate—we add a (field) description of the intended
artifact's context and its dimensions, based on which
requirements towards the IT artifacts and their
interplay with its context can be identified (obj. 1, 2).
Further, researchers ought to identify and elucidate
any misfit between current artifacts and context, to
state problems and motivate changes to the IT artifacts'
or the context's design (obj. 3). During define
objectives of a solution, objectives defined must not be
limited to the IT artifact itself. Still, they must also
account for the artifact's context and the interplay of
the artifact and its context as an ensemble (obj. 2).
Objectives of a solution ought to include a chain of
causality to reason on the effects that an artifact can
have on its context, and vice versa. Hypotheses could
point to the desired or expected effects that artifacts
can yield on their context (obj. 2). The third activity—
design and development—needs to ground design
decisions in the characteristics of different context
dimensions, as identified in the first activity. Any
major design decisions should be documented in this
way to establish a chain of evidence from the context
description to the artifact's form and function (obj. 1).
If appropriate, the (re-)design of an artifact's context
should also be considered here, e.g., changes that must
be made to the organization or other IT artifacts to
apply the IT artifact (obj. 2).

We postulate that choosing a context in which to
demonstrate an IT artifact appears too late to be
conducted in the fourth activity—demonstration—
since any implications of context on the artifact's
design could no longer change its form and function.
Instead, we posit that the context in which an artifact
is demonstrated needs to equal the specific context for
which the artifact was designed or an instantiation of
an abstract class of contexts as outlined in the artifact's
design theory. In this way, the designer can evaluate
the artifact in a consistent way with its structural
features and the spirit of its feature set, as outlined in
adaptive structuration theory [31].
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Finally, we propose generalizing insights on IT
artifacts by evaluating them in different contexts
during the fifth activity—evaluation.  This
generalization has to be three-fold: (a) generalization
of the evaluated IT artifact to a class of IT artifacts; (b)
generalization of the context to a class of contexts; (c)
linking the properties of context to the properties of IT
artifacts, to define an ensemble (obj. 3).

4.2. Adjusting components of a design theory

Gregor and Jones [18] propose a way to capture,
write down, and communicate design knowledge as
theories for design and action [32]. These so-called
design theories embody the theoretical knowledge
about IT artifacts, which are either products or
methods. Design theories embody principles inherent
in the design of IT artifacts and are based on
justificatory knowledge of both human behavior and
information technology. An IS design theory is
proposed to consist of eight components. The core
components are (1) purpose and scope, (2) constructs,
(3) principles of form and function, (4) artifact
mutability, (5) testable propositions, and (6)
justificatory knowledge. The additional components
comprise (7) principles of implementation and (8) an
expository instantiation. Design theories portray
abstract, complete, and mature knowledge
representations [6], making them universal theory
contributions.

For purpose and scope, we recommend including
a description of the context and its dimensions since
context determines how an artifact must be designed
to fit with its context (obj. 1, 2). We opt to adjust the
constructs of the design theory by a description of the
constructs that constitute context, which can target
both the current context and its desired state after the
design has been concluded (obj. 1, 2). Principles of
form and function should include the design decisions
resulting from the characteristics of different context
dimensions, referring to the first component. (obj. 1).
These principles of form and function should also
include the effect that an IT artifact is intended to have
or, more generally, might have on its context (obj. 1).

Any changes encompassed by the design theory
can affect both the artifact and its context. Thus, we
rename the fourth component to artifact and context
mutability to render possible changes to the artifact,
the context, and the interplay of both as an ensemble
(obj. 2). Also, testable propositions can target the IT
artifact, but also its context, and the interplay of both
as ensembles, allowing for a much richer evaluation
and for using a broader range of methods for theory
testing (obj. 2). For justificatory knowledge, we adjust
theories to target context or the interplay of artifact and

context (obj. 2). Finally, for the expository
instantiation, it is essential to consider a naturalistic
evaluation of the artifact that explicitly refers to the
artifacts' context. Artificial evaluations neglect the
contextual properties of IT artifacts, leading designers
to develop incomplete design knowledge. Instead, we
postulate that both dimensions have to be specified to
provide meaningful design knowledge (obj. 1, 2).

4.3. Adjusting the DSR publication schema

Gregor and Hevner [6] propose seven sections for
presenting a DSR study to generate rigor and relevant
results: introduction, literature review, method,
artifact description, evaluation, discussion, and
conclusion. In contrast to the previous models, this
publication scheme offers hints for writing-up DSR,
guiding researchers in communicating their results for
maximum impact. Nevertheless, the authors advise
researchers not to follow their publication scheme
blindly but to adapt it to their own needs and
characteristics.

For the introduction, we recommend including a
description of the context and its dimensions to specify
the interplay of the artifact to be designed and its
context (obj. 1, 2). Further, any misfits of current
artifacts with their context should be defined,
motivating the re-design of artifacts and/or their
context. We find this an indispensable prerequisite to
substantiate an improvement intended to demonstrate
a new artifact's superiority over existing artifacts (obj.
3). The second phase—literature review—should
include prior work ranging from theories about
artifacts, omega knowledge theories about the context
the artifact will be implemented into, and lambda
knowledge about the interplay of artifact and context
(obj. 2).

The fourth section, formerly known as artifact
description, should be renamed to the artifact-context
description to work for ensembles of artifact and
context (obj. 1). If appropriate, authors ought to
describe the (re-)design of their artifact's context, e.g.,
to record any changes that have to be made to the
organization or to other IT artifacts to apply the IT
artifact in its context (obj. 1).

For generalization purposes, we recommend
researchers to include a first glimpse at the IT artifact's
generalization by evaluating it in a different context
during the evaluation section (obj. 3). Here, the
designer must state what properties these contexts had
and to what extent they differed from reasoning on the
fit or misfit of their artifact with different contexts.
This evaluation might identify in which contexts that
artifact worked and in which its application failed,
allowing the designer to formulate in which
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boundaries a design theory is expected to hold—much
as in a theoretical replication that often constitutes the
theory-inspired selection of cases for a multiple case
study. Further, a designer may also choose to
deliberately evaluate an artifact in a context for which
it was not designed—as is the case in an exaptation
[6]—these context's properties need to be presented
vis-a-vis the properties of the context for which the
artifact was built, in order to conceptualize and
theorize the exaptation. In cases of designing new
artifacts for new context characteristics, this classifies
as an invention, abstracting the former definition from
new problems to a new context. Finally, the discussion
section must cover developing generalized design
knowledge as theory. This generalization has to be
three-fold: (a) generalize an IT artifact to a class of IT
artifacts; (b) generalize a context to a class of contexts;
(c) linking properties of context to properties of IT
artifacts as ensembles (obj. 3).

Summarizing, we propose several additions and
adjustments to three established models and
frameworks for DSR in IS. As these models and
frameworks are closely related and partially depend on
one another, some adjustments, naturally, re-occur in
all three artifacts. While we could have focused our
study on re-designing just one of these artifacts, we
posit strongly that—as a community of design
scientists—we require all three frameworks to be
consistent, to guide designers in developing,
evaluating, and theorizing their ensembles. Adjusting
only one of these frameworks would have led the
frameworks to contradict, which could have done
more harm than good for designers.

5. Demonstration and Evaluation

It is difficult to evaluate the extended methods
based on observation, since previous DSR studies
would not have applied the same methods and
frameworks. In addition, applying the adjusted
methods to carry out real DSR projects in different
contexts was beyond this paper's scope since this paper
is focused on discussing the interplay of artifact and
context on an abstract level. Thus, we must leave
applying the methods and frameworks in real DSR
projects to future research.

While we intentionally refrained from developing
and designing entirely new models and frameworks,
we performed a conceptual evaluation similar to those
presented in the original papers. We reviewed recent
applications of these methods in IS basket journals to
elucidate how the authors, maybe implicitly, adhered
to the adjustments we propose here. This approach is
a naturalistic ex-ante evaluation [33]. We highlight
that the positive approach we take here is very similar

to the approaches that were taken in many other
authoritative method design studies [1, 6, 14, 17].

For consistency with the updated methods and
guidelines we propose, the evaluation had to be
performed in multiple contexts for the IT artifact due
to DSR. Thus, we had to consider different streams of
IS research, referring to different technologies,
journals, and people. In doing so, we consider different
instantiations of context characteristics [1]. For our
evaluation, we select three papers based on the
following inclusion criteria: publication in leading
journal of IS discipline, different journal and different
authors, adherence to DSR model or framework, and
favoring papers recently published.

Case 1: Designing In-Home Monitoring Systems
Jfor Diabetes Patients. Chatterjee et al. [34] design and
evaluate IT artifacts for supporting diabetes patients in
their homes by capturing daily activity and motivating
them to extend their physical activity. The authors
apply persuasive sensing with the Internet of Things
(IoT) and mobile phones. They develop analytical
models to predict the blood glucose levels of patients
for the following day. This paper applies the
methodology proposed by Peffers er al. [14]. For the
first activity—identify the problem and motivate—
Chatterjee et al. [34] describe all three context
dimensions and their interplay with the IT artifacts
they develop. To identify misfits between context and
current IT artifacts, the authors discuss aspects of how
their solution might improve beyond rival IT artifacts.

Chatterjee et al. [34] define their objective to
improve the quality of their patients' lives by enabling
them to adhere to improved self-management. They
strive to improve the people-specific context based on
applying their artifacts. The authors describe the
problem they solve from the healthcare problem's
domain perspective, not as a technology problem.
They focus on patients' well-being and, therefore, use
simple technologies that do not go beyond the
technological state-of-the-art. Their goal is to improve
the physical activity and health status of their patients
after using the artifact. Thus, they implicitly opted for
the consideration of context advocated here.

For the third activity—design and development—
the authors systematically grounded their design
decisions on contextual characteristics, e.g., using
advantages of the [oT for a system that works in their
subjects' homes. Further, they design the technological
context to provide Internet and installing sensors in
specific furniture. The authors evaluate their artifact in
two different contexts, but these seem very similar and
only differ regarding people-specific characteristics.
Still, the authors generalize both the artifact and its
context as "sensor-based in-home monitoring systems
to assist a particular health condition" [34].
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Case 2: Designing Shopping Assistance Artifacts
in Customers' Mobile Phones. Venkatesh et al. [35]
design and evaluate six shopping assistance artifacts
manipulated by hardware and content design. For
hardware, they either use barcode scanners or radio-
frequency identification (RFID), whereas, for content
design, they use product information, product reviews,
and a combination of both. All artifacts are intended to
be used on customers' mobile phones.

The authors mostly align with the adjustments we
developed for the components of an IS design theory
by Gregor and Jones [18]. They consider people as
retail shoppers, technology as smartphones, and
organizations as retailers and (commercial) customers.
As for the constructs included in the IS design theory,
the authors identify technology adoption, security
beliefs, and shopping outcome. For principles of form
and function, the authors align with our adjustments,
e.g., by justifying why they choose RFID and barcode
scanners after analyzing context -characteristics,
especially concerning the dimensions of people and
organizations. As effects that artifacts might exert on
context, however, the authors do not describe changes
of context to be expected from using or deploying their
artifact. For "artifact and context mutability," the
authors refer to adaptions of the artifact and its flexible
design, making it adjustable to various contexts.

As for testable propositions, the authors target the
influence of their artifact on its context. They do this
by proposing technology adoption outcomes, security
beliefs, and shopping outcomes as consequences of
using their artifact. All of these propositions seem
highly related to the interplay of the artifact and its
context.  Justificatory = knowledge—the  sixth
component—also aligns with our adjustments since
the authors, again, refer to context-related knowledge,
e.g., technology adaption and consumer behavior.

The authors evaluate their artifacts with an
(artificial) experiment and do not refer to contextual
properties they deem relevant or present in a real-life
context in which their artifact will be used.
Nevertheless, the experiments take place in settings
resembling retail stores' properties as far as possible,
therefore, resembling a natural context.

Case 3: Designing Mobile Peer Groups for
Career Counseling. Klier et al. [36] design and
develop a novel approach to career counseling by
providing peer groups with a mobile IT artifact to
support one another independently of time and place
to improve career opportunities and to counteract
youth unemployment: mobile peer groups. The paper
not only aligns with the publication scheme in general
but also follows our adjustments for proper context
consideration in DSR. In their introductory sections,
the authors describe the contextual characteristics,

including ICT and mobile phones (technological
context), career counseling with face-to-face
relationships  between counselors and clients
(organizational context), and young people in danger
of youth unemployment (people-specific context).
Further, Klier et al. [36] include theory concerning the
interplay of artifact and context. Justificatory
knowledge includes youth unemployment, peer group
mechanisms in online and offline scenarios, and
potential effects of mobile IT artifacts on context.
They only miss out on identifying misfits of rival
artifacts and their context in the introduction, perhaps
due to a lack of these artifacts.

Klier et al. [36] excel at their evaluation with a
field experiment covering different cities, different
counselors, and youths of different school systems.
Thus, the artifact is evaluated in different natural
contexts. Further, the authors demonstrate the benefits
of the class of IT artifacts they design and extend their
research to other domains, e.g., healthcare, education,
and parenting.

6. Discussion

We identified and motivated problems related to
DSR papers' insufficient consideration of context. We
developed objectives of a solution to foster a
renaissance of context in authoritative methods and
guidelines of the DSR field, reviving core
observations of design that were established in the
early days of sciences of the artificial. We aim at
considering the interplay of IT artifacts and contexts,
beyond developing artifacts and IS design theories that
abstract from artifacts only.

During the demonstration and evaluation of three
different cases of DSR in IS, we see publications that
apply some of the adjustments we designed for
improving current models and frameworks for DSR
publication in IS. The evaluation, thus, suggests that
the models and guidelines that constitute DSR might
have to be extended, too, to fit the standards of recent
top-journal papers published in DSR. Beyond the
papers we used as illustrative and best practice
examples, however, we found that many other DSR
papers published in leading IS journals do not pay
particular (if any) attention to their artifacts' contexts.

While our study is about re-introducing context
into methods and guidelines of DSR in IS, we had to
consider DSR's meta-context to satisfy our standards
of considering context in design. For identifying the
problem and motivating our research, we identified the
IS discipline as our context with its different sub-
domains and research streams, portrayed by different
authors using different design science methods.
Defining this meta-context consistently is problematic
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since the context itself is obscure [20] and cannot
always be abstracted. We discussed why current
artifacts—methods and guidelines for DSR that
constitute the core of this field—insufficiently
prescribe ways to consider the context in DSR.
However, we did not change the context of our study,
as we believe that changes on a meta-theoretical level
cannot be made within a single publication. We hope
to encourage other researchers, reviewers, and editors
to focus more on considering the context in their DSR
studies to further improve DSR's rigor and relevance.

Concerning developing generalized theory, the
methods and guidelines extended here target DSR in
IS. Nevertheless, our results can also be applied in
neighboring disciplines, e.g., engineering, computer
science, and marketing. As we consider IS as our
primary research field, we evaluated the artifact by
reviewing applications of DSR in different contexts
inside the IS discipline. We covered IS top-journals to
identify different publications, authors, artifact types,
and contexts. Future research might provide successful
applications of the adaptations we proposed.

IS, as an interdisciplinary research discipline,
investigates both technological and social phenomena
[37]. Thus, our research has to adhere to technical and
social research. Social sciences distinguish a
nomothetic knowledge scope—abstracting insight to
general and universal knowledge—from an
idiographic knowledge scope—focusing on situated
artifacts and particular instantiations [38]. Results of
DSR can differ in terms of the knowledge scope they
deliver and might also cover multiple knowledge
scopes in a single study [38]. In general, instantiations
without an abstraction contain an idiographic
knowledge scope, whereas high-level design theories
tend to display a nomothetic knowledge scope [6].
However, DSR should contain a combination of both
kinds of knowledge scopes [38]. As our adjusted
methods and guidelines target a proper generalization
of context and artifact, we aim to enable future DSR
research to encompass both a nomothetic and an
idiographic knowledge scope.

To categorize the contributions of DSR, Gregor
and Hevner [6] present a knowledge contribution
framework. Their 2x2 matrix systematizes DSR
contributions in terms of their solution maturity and
their application domain maturity. We consider the
contribution offered here to display high application
domain maturity since aligning artifact and context has
been characterized as a hallmark property of design
from the early days of the sciences of the artificial. The
solution maturity of considering context is low since
existing methods and guidelines insufficiently address
the interplay of artifact and context in DSR. Thus, we
consider our IT artifacts as improvements.

7. Conclusion

Our paper contributes to theory by underlining the
importance of considering ensembles of artifacts and
context in design and DSR. Our guidelines increase
rigor and relevance in DSR since they serve to make
explicit subject to which contexts and artifacts will
function and IS design theories will apply. The
proposed additions provide hands-on guidelines for
researchers to consider more properly in DSR projects.

Limitations comprise not considering any direct
applications of the proposed additions to methods and
guidelines. Investigating the consensus of recent DSR
publications with our methods and guidelines seemed
like an adequate starting point to check the
applicability of these propositions, though. After all,
neither of the methods we extended was applied and
evaluated based on applying them to a real design
science project reported in the original paper. From a
methodological point of view, our naturalistic ex-ante
evaluation is subject to the risk of identifying false
positives [33]. An entirely different approach might
have been to review other DSR papers and identify to
what extent they failed to consider context properly,
but we felt that using new criteria to highlight
deficiencies in papers would have been unfair. Further
research is required to validate, extend, and theorize
the adjusted methods and guidelines by applying them
to the contexts of different design projects. Our
common goal should be to promote DSR as a research
paradigm, fostering DSR to be published more
frequently in the top journals of the IS discipline.
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