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Abstract 

We propose feedback loops that increase the coherence between evaluation activities in 
a design science research (DSR) process. While several scholars have proposed DSR 
cycles with frequent evaluation activities to provide timely feedback on design activities, 
the question of how to ensure coherence between these activities has remained largely 
unaddressed. Yet, coherence is essential to claim validity not only for the DSR artifact, 
but also for the DSR process.  

Based on a review of existing DSR literature, we propose an approach that ensures 
coherence between initial problem definition and final evaluation activities by 
explicating the notion of relevance underlying the DSR project, and between design and 
construction activities by creating situational design specifications. 

We exemplarily apply our approach to an ongoing DSR project. We conclude with a 
research agenda, where we build on the recent debate on generalizability in 
information systems to identify six fruitful avenues for further research. 
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Introduction 

As a science dealing with the artificial, information systems (IS) design science research (DSR) is different 
from natural, social, or human sciences. While the latter primarily produce descriptive knowledge, 
covering natural or social phenomena, DSR produces prescriptive knowledge: knowledge on means to 
achieve desired ends (Gregor 2009; Gregor and Hevner 2013; Hevner et al. 2004). While natural, social, 
and human sciences are primarily concerned with describing reality, eventually, their results may also 
bear traits of prescriptive knowledge (e.g., substances that lead to new drugs). By constructing artifacts, 
design science researchers create reality. In other words, “the phenomenon under study emerges as the 
research proceeds” (Sonnenberg and vom Brocke 2012b, p. 384). Hence, the DSR results need to be 
evaluated differently than contributions in natural or human sciences. In this paper, we follow the notion 
of evaluation by Gregor and Hevner (2013): showing that something is useful, based on criteria such as 
validity, utility, quality, or efficacy (Gregor and Hevner 2013, p. 350). We shall use evaluation as a generic 
term to refer to both the design product (evaluating the artifact) and the underlying DSR process 
(evaluating the process). 

Theories in natural or human sciences are typically validated ex post, i.e., after they have been formulated. 
Validation yields either corroborating evidence in favor of the theory (e.g., by showing that the theory is 
accurate, simple, internally and externally consistent in explaining and/or predicting natural phenomena 
or human behavior), or it limits the scope of the theory (Kuhn 1977, p. 321). An ex post evaluation of an 
artifact, i.e., showing that an artifact is actually useful in the “three realities” of real tasks, real systems, 
and real users (Sun and Kantor 2006), is certainly desirable in DSR as well. However, focusing solely on 
ex post evaluations has serious drawbacks (Sonnenberg and vom Brocke 2012b).  

(1) Resource efficiency: Both constructing an artifact, and testing it in the real world (if possible at all), 
consume enormous resources. There is considerable risk of wasting resources by missing design flaws 
until the artifact has been deployed. Such flaws could include addressing the wrong problems (not doing 
the right things) or functional defects that compromise the artifact’s performance (not doing things right). 
(2) Re-usability: When only the design product is evaluated, rather than the design process itself, such a 
process cannot be re-used with confidence. A successful artifact could also be created ad-hoc, either by 
following intuition or by following a process that has never been evaluated. However, such an artifact 
could not be deemed constructed in a rigorous way. Only when the design process itself is evaluated, it can 
be expected to generate high-quality, predictable results.  

(3) Epistemology: If only the design product can be evaluated, but not the design process itself, this would 
question the essential value of DSR. While DSR may also produce descriptive knowledge, (e.g., during 
problem identification activities), the ultimate goal of DSR is to produce prescriptive knowledge in the 
form of artifacts that eventually need to be evaluated (Österle et al. 2011). However, to claim scientific 
rigor for DSR results, the design process should be justified as well: following this process will, under 
specified circumstances, yield certain results (Karagiannis 2010). Design theories (Gregor and Jones 
2007) aim at documenting knowledge obtained in design science in a rigorous way so that design 
decisions can be justified and design knowledge be communicated in the academic community. 

Therefore, evaluation activities in DSR need to be conducted both while the artifact is being constructed 
(ex ante evaluation), and after the artifact has been constructed (ex post evaluation). Ex ante evaluations 
assess the design process, while ex post evaluations assess the design product. Combining ex ante and ex 
post evaluation leads to agile DSR processes: processes that can detect design flaws early, often, and 
therefore cost-efficiently (a paradigm dubbed “fail early, fail often” (Thomke and Reinertsen 2012)). The 
need for integration instead of separation between design and evaluation activities is also discussed in 
related fields like action design research (Sein et al. 2011). Still, many proposed DSR processes strongly 
focus on ex post evaluations (Hevner et al. 2004; Peffers et al. 2007). Only the more recent contributions 
by Sonnenberg and vom Brocke (2012b) and Venable et al. (2012) address both ex ante and ex post 
evaluations. In this research-in-progress paper, we extend the focus on ex ante evaluations. This 
extension implies that not just a single component of the overall DSR project is evaluated (the design 
product), but multiple components (the actual artifacts as well as the sequence of design activities that 
generate the artifact and form the underlying design process). However, these evaluation activities require 
different techniques, and are performed from different perspectives. While several works have addressed 
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the needs for multiple, fast evaluation iterations (Nunamaker Jr et al. 1991; Sonnenberg and vom Brocke 
2012b; Venable et al. 2012; Winter and Albani 2013) and some works have addressed the need for 
multiple evaluation perspectives (Frank 2007; Sonnenberg and vom Brocke 2012b; Venable et al. 2012), 
the question how to ensure coherence between different evaluation perspectives remains largely 
unaddressed. 

The evaluation of a DSR process is only as strong as the weakest link in the chain. A desirable validation 
chain should therefore not only be agile, but also ensure coherence between the different evaluation 
perspectives, so that the entire DSR process can be evaluated. Thus, the drawbacks of ex post-only 
evaluations mentioned above can be addressed. We therefore ask the research question, how can 
coherence between the evaluation perspectives in an agile DSR process be ensured? To this end, we 
suggest coherent notions of relevance and situational design. We also identify fruitful areas for further 
research (research agenda). This paper is organized as follows. In section two, we discuss related work. 
We formulate an initial approach for ensuring coherence among evaluation activities in section three, and 
we provide an example of a coherent sequence of evaluation activities in section four. We conclude our 
paper with a discussion of current limitations and an outlook on our future research. 

Related work 

The duality of design process and design product is highlighted by Nunamaker et al. (1991). They propose 
a systems development process as an information systems (IS) research method. Systems development is 
attributed a pivotal role: the result of the process (e.g., a database system as a design product) is seen as a 
“proof-of-concept” for the underlying “fundamental research”. Overall, systems development can be 
“thought of as a ‘proof-by-demonstration’" (Nunamaker Jr et al. 1991, p. 91), a research approach to 
choose when researchers aim at providing evidence for “the validity of the solution, based on the 
suggested new methods, techniques, or design” (Nunamaker Jr et al. 1991, p. 98). 

Frank (2007) argues for multi-perspective evaluations. He proposes four perspectives for the evaluation 
of an artifact: an economic perspective, a deployment perspective, an engineering perspective, and an 
epistemological perspective. The economic perspective assesses whether using the artifact has a desirable 
cost-/benefit ratio. Challenges in this perspective include quantifying benefits (e.g., how to measure to 
what degree an artifact improves communication among stakeholders in an organization). The 
deployment perspective assesses how the users react towards an artifact. Relevant criteria in this 
perspective include understandability, users’ attitudes towards the artifact, and adoption of the artifact. 
The engineering perspective assesses whether a solution implements the specified requirements. The 
epistemological perspective, finally, assesses whether an artifact fulfills the criteria of scientific rigor. The 
assumptions underlying the model design should not contradict existing theories; rather, existing (design) 
theories should be leveraged to inform the artifact design. This perspective also requires that the artifact 
and the design decisions are documented in a structured way. 

In a frequently referenced DSR process model, Peffers et al. (2007) outline the activities of problem 
identification and motivation, define the objectives for a solution, design and development, 
demonstration, and evaluation. This process is then demonstrated in a number of case studies. The 
emphasis on ex post evaluations becomes clear from the naming of the activities in the DSR process 
model: the dedicated evaluation activity (“[o]bserve and measure how well the artifact supports a solution 
to the problem” (Peffers et al. 2007, p. 56)) is carried out after the design and development and the 
prototypical instantiation in the demonstration activity (“Demonstrate the use of the artifact to solve one 
or more instances of the problem” (Peffers et al. 2007, p. 55)). 

In neighboring disciplines like software development, agile development processes (Dingsøyr et al. 2010; 
Dyba and Dingsøyr 2008) advocate to frequently revisit earlier development activities and to perform 
small, incremental rather than large, big-bang changes. Thus, rapid feedback on development activities 
can be provided, instead of delayed feedback that is received only after a major milestone has been 
reached (as would be the case with sequential development processes). Similarly, in business process 
management (Karagiannis 1995; Weske 2007), process life cycles are also concerned with constantly 
monitoring and iteratively improving the underlying artifact. 
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Ensuring coherence between evaluation activities 

Sonnenberg and vom Brocke (2012b) argue for reconsidering the traditional sequence of build first, 
evaluate later (denominated “build-evaluate pattern”). Instead, they propose a cyclic DSR process that 
alternates between four core activities (“Problem Identification-Design-Construct-Use”), and four 
evaluation activities. Hence, feedback loops from each evaluation activity (Eval 1 to Eval 4) allow for 
revisiting the preceding design activity. Together, these feedback loops form a feedback cycle, which runs 
counterclockwise to the clockwise DSR cycle (Sonnenberg and vom Brocke 2012a). While the feedback 
cycle will typically only revisit the preceding design activity in the event of a negative evaluation result, the 
design cycle is intended to be completed, alternating design and evaluation activities. The various design 
and evaluation activities, along with the produced outputs, a selection of applicable research methods, 
and the proposed linkages between evaluation activities to ensure coherence are illustrated in Figure 1. 
Note that we based our selection of applicable research methods on the peculiarities of the IS domain; for 
this reason, we do not discuss methods like formal proofs or simulations that are common in computer 
science, but may not be adequate for DSR projects which focus not only on technology, but also on social 
issues like use and adoption. 
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Figure 1. Coherent design/feedback cycle based on Sonnenberg and vom Brocke (2012b) 
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In the left part of Table 1, the evaluation activities (Eval 1–4) are matched to the preceding DSR process 
steps. For comparison, the corresponding evaluation perspectives from Peffers et al. (2007), Nunamaker 
et al (1991), and Frank (2007) are mapped against the Sonnenberg and vom Brocke (2012b) perspective in 
the right part of table 1, where applicable. While the ex post evaluation activities Eval 3 and Eval 4 (i.e., 
prototypical instantiations and actual use in the “three realities”) are covered by all DSR process, there is 
a shortage on perspectives on the ex ante evaluation activities Eval 1 and especially Eval 2. 

Table 1. Comparison of evaluation perspectives 

Sonnenberg and vom Brocke 
(2012b) perspective 

Comparison perspectives: (Frank 2007; Nunamaker Jr et al. 
1991; Peffers et al. 2007) 

Evaluation 
activity  

Ex 
ante/ 
Ex 
post 

Evaluated 
DSR activity  

Corresponding DSR 
evaluation activity based 
on (Peffers et al. 2007) 

Systems 
development 
research 
process 
(Nunamaker 
Jr et al. 1991) 

Evaluation 
perspective 
(Frank 2007) 

Eval 1 Ex 
ante 

Problem 
Identification 

No dedicated evaluation 
activity mentioned; 
Evaluation of the results 
from problem 
identification and 
motivation and define the 
objectives for a solution 
activities 

n/a Economic 
perspective 

Eval 2 Ex 
ante 

Design No dedicated evaluation 
activity mentioned; 
Evaluation of the results 
from the design part of the 
design and development 
activity 

n/a n/a 

Eval 3 Ex 
post 

Construction Demonstration Proof-of-
concept 
(prototyping) 

Engineering 
perspective 

Eval 4 Ex 
post 

Use Evaluation Proof-by-
demonstration 

Deployment 
perspective 

 

What do we mean by coherence between evaluation activities? We mean that the evaluated perspectives of 
the DSR process are logically connected and internally consistent. This allows designers to test certain 
attributes or components of the artifact where they are encountered first in the overall DSR process, 
instead of having to wait for the final evaluation activity (Eval 4). When designers can expect coherence 
between evaluation activities, they can also expect that evaluated intermediate design products lead to a 
useful final artifact. In cases of negative evaluation results, they only need to trace back to the preceding 
design activity, instead of the beginning of the overall design process. For example, when a prototype fails, 
designers only need to iterate back to the construction activity, but not to the design specification when 
they can assume coherence between the Eval 2 and Eval 3 activities. 

The Eval 1 activity (evaluation of the problem definition) is concerned with justifying the relevance of the 
addressed problem. In DSR, scholars strive to demonstrate that “the envisioned design science research 
project is important for practice” (Sonnenberg and vom Brocke 2012b, p. 394). However, the underlying 
notion of relevance or what is meant by adjectives like “relevant” or “important” in a DSR project is rarely 
explicated. In management science, three forms of relevance are distinguished by Nicolai and Seidl 
(2010): instrumental, conceptual, and legitimative relevance. Instrumental relevance means building 
artifacts that can be used by practitioners (“instrumented”) to solve problems in organizations. 
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Conceptual relevance includes the uncovering of causal relationships or the definition of linguistic 
constructs: rather than prescribing specific courses of action, the practitioners’ understanding of the 
decision situation is enhanced. Legitimative relevance provides rhetoric devices to help managers gain 
legitimacy and credibility when addressing their organizations. At this stage of our research, we cannot 
claim one notion of relevance to be preferable in a DSR project over another. We argue, however, that 
DSR researchers should clearly define which notion of relevance they are planning to achieve. Depending 
on the selected notion of relevance, different research methods are applicable in the Eval 1 and Eval 4 
activities. In the Eval 1 activity, field research methods like expert interviews and focus groups may be 
more appropriate when aiming at instrumental relevance, whereas desk research methods like literature 
reviews or deductive reasoning may be more suitable when aiming at conceptual relevance. In the Eval 4 
activity, researchers should assess whether an artifact solves a specific problem (instrumental relevance) 
or contributes to a better understanding of the decision situation (conceptual relevance). For example, 
expert interviews are a suitable evaluation method for both notions of relevance, but would need to 
involve different sets of questions. Summarizing, DSR researchers should stick to their initially selected 
notion of relevance when evaluating the final artifact in the Eval 4 activity. 

In the Eval 2 activity, concerning the evaluation of the design specification, researchers should leverage 
the existing knowledge base and document their rationales for including particular kernel or design 
theories. This results in a design specification that builds on evaluated knowledge and may also lead to 
increased efficiency due to re-use (Gehlert et al. 2009). The challenge of evaluating the design 
specification (Eval 2) is exacerbated by the fact that many artifacts in the IS domain contain a significant 
social component. Long-term effects must be observed, where the ends are achieved long after the means 
have been applied. Thus, formal proofs or simulations may not be feasible for evaluating a design 
specification. Those methods only address the technological aspects of a solution. Instead, the duality of 
technological and social aspects should also be mirrored in the creation and evaluation of the design 
specification. Kernel theories that provide a link between technological artifacts and their adoption in 
social contexts, like the technology acceptance model (Davis 1989; Venkatesh and Davis 2000; Venkatesh 
et al. 2003), may be useful when creating a design specification. Such a design specification may be 
created using desk research methods like literature reviews to collect requirements and then be evaluated 
against field data (which may inform the researchers whether important requirements for the solution are 
missing). Moreover, researchers should also attempt to identify different situations. A design specification 
that takes different situations into account and formulates different sets of requirements towards the 
artifact depending on the situation is more likely to lead to a design that fits its specific use cases. Yet, 
defining situations is a challenging task in many domains (e.g., software engineering). Possible 
approaches to differentiate situations include national (Barrett and Oborn 2010; Jaakkola et al. 2010) or 
organizational culture (Aier 2014; Iivari and Huisman 2007). 

After a prototypical instantiation of the artifact has been created in the construct activity, it should be 
demonstrated (Eval 3). Lab research methods like experiments are suitable for this evaluation activity, 
since researchers can assess their artifact in some of the three realities proposed by Sun and Kantor 
(2006), while surrogating the others by proxies. Thus, a resource-efficient evaluation can be done when a 
prototype is ready (e.g., many experiments involve students as proxies for real users when demonstrating 
an artifact), without having to wait for a full deployment into the real world. While this clearly represents 
a limitation, it nevertheless provides researchers an opportunity to test a “real system” with proxy users in 
a proxy setting (Mettler et al. 2014). 

For the final evaluation activity (Eval 4), the artifact needs to be deployed in the real world, though, and 
be used by real users to conduct real tasks. The result of this evaluation activity shows the artifact’s 
performance (i.e., the design product) in a given situation. Field research methods like case studies seem 
suitable for this activity, as they allow for the observation of complex effects. When designing a case study 
to evaluate an artifact, design science researchers should also revisit the notion of relevance they aim at 
(Nicolai and Seidl 2010). For example, conceptual relevance is attributed with better decision-making by 
providing linguistic constructs and uncovering hitherto unknown causal relationships. By interviewing 
decision makers, design science researchers may assess the conceptual relevance of their artifact (which 
would be given if the artifact contributed to better-informed decision making). Claiming instrumental 
relevance would potentially require researchers to observe the impact of their artifact on its environment 
over a sufficient time frame. Thereby, design science researchers can assess whether their artifact gives 
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prospective users a means to reach their desired ends (this may be particularly challenging when effects 
do not occur immediately, but with some delay). 

Prototypical application of the feedback loops 

We now provide an example of a coherent DSR feedback cycle using an actual DSR project we are 
involved in. This project has recently undergone the Eval 3 activity, and we are now preparing the Eval 4 
activity. The problem we identified is the generation of shared understanding in enterprise 
transformation (ET), i.e., fundamental, non-continuous change in organizations. Shared understanding 
among diverse communities of practice (e.g., line managers, project managers, or enterprise architects) 
on the goals and plans of an ET is considered a key success factor (Bisel and Barge 2010; Elving 1996; 
Ford and Ford 1995; Stensaker et al. 2008). Enterprise architecture (EA) is a promising approach to 
foster shared understanding in ET (Asfaw et al. 2009; Labusch and Winter 2013; Simon et al. 2013). EA 
provides models on current (as-is) and future (to-be) enterprise states on a high level of abstraction by 
modeling the interplay of business processes and supporting software systems (Aier and Saat 2011). While 
EA models have the potential to be used across different communities of practice, the adoption of EA 
models for communication in ET is still low (Asfaw et al. 2009). One way to address this challenge is to 
consider and design EA models as boundary objects (Valorinta 2011). Boundary objects (Star and 
Griesemer 1989) are abstract or physical artifacts that help to form a shared understanding among diverse 
communities of practice. They provide a platform for cooperative action, but without requiring the 
involved communities of practice to “abandon the distinctive perspectives, positions, and practices of 
their ‘base’ social world” (Winter and Butler 2011, p. 103).  

Hence, the envisioned artifact is a set of design principles for constructing EA models as boundary 
objects. In this DSR project, we strive at both conceptual and instrumental relevance. We identify a lack of 
shared understanding between diverse communities of practice in enterprise transformation as a critical 
business problem. We offer the notion of boundary objects to describe artifacts—conceptual models from 
the EA domain—that help diverse communities of practice to achieve a shared understanding. By 
introducing the boundary object notion to the EA domain, we aim at conceptual relevance by providing a 
linguistic construct. Since our envisioned artifacts are design principles for the construction of boundary 
objects, we also aim at instrumental relevance by giving practitioners a means to shape organizational 
reality towards a desired end (turning an EA model into a boundary object and thereby foster shared 
understanding). To assess the conceptual relevance in the Eval 1 activity, we analyze the literature on both 
organizational change and EA, and arrive at the notion of boundary objects as a bridge between these two 
worlds. To assess the instrumental relevance, we conduct a series of expert interviews (Ghauri and 
Grønhaug 2010) to gather information on an ongoing transformation project in the air traffic 
management industry. 

To obtain a design specification, we perform a structured literature review (Webster and Watson 2002) to 
identify a set of boundary object properties. We additionally conduct a focus group with enterprise 
architects to collect additional properties (Tremblay et al. 2010), since EA models are a prominent 
example of boundary objects (Pareto et al. 2010; Valorinta 2011). In the Eval 2 activity, we evaluate this 
design specification empirically by conducting a series of twelve expert interviews and a survey. We 
formulate some hypotheses describing different situations: we use the construct of knowledge boundaries 
to distinguish three situations of increasing distance among communities of practice (distance in terms of 
knowledge, values, and goals). Based on these situations, we analyze which properties from the initial set 
are required in which situation. Thus, we are able to perform an ex ante demonstration (Sonnenberg and 
vom Brocke 2012b) of the artifact: we expect a boundary object with a specific set of features to work in a 
specific situation. The problem we identified for our DSR project also serves as an example how deeply 
connected technological and social issues are in many IS research projects: in order to become a boundary 
object and obtain instrumental relevance for generating shared understanding, an object must not only 
possess certain constructional properties, but it must also be accepted and adopted by the involved 
communities of practice (Levina and Vaast 2005).  

In the construction activity, we formulate some principles to implement a specific property 
(“visualization”). We reference the existing literature in the conceptual modelling field and the DSR 
knowledge base (specifically, the physics of notations design theory (Moody 2009)) when formulating our 
principles. In the demonstration activity (Eval 3), we test a subset of our artifact (principles on 
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visualization) in an experimental setting: we describe an illustrative transformation setting (a merger of 
two telecommunication providers) and provide a fictitious capability model. We teach our visualization 
principles to doctoral candidates in the EA field. Finally, our subjects employ these principles to the 
fictitious model and comment on the feasibility of the principles for turning the capability map into a 
boundary object. In this activity, we have demonstrated a chunk of the artifact (i.e., the principles on 
visualization) to proxy users (i.e., students acting as proxies for enterprise architects) in a proxy setting 
(i.e., a fictitious model in a fictitious transformation setting). Thus, we test a part of our artifact in one of 
the three realities (“real systems”) and approximate the remaining two (“real tasks, real users”) (Sun and 
Kantor 2006). 

The next step in our DSR project is the Eval 4 activity. We would need to deploy a complete instance of 
our artifacts (i.e., all our principles) in a real world setting: an organization conducting a real enterprise 
transformation would need to apply our design principles to one of their EA models. This model would 
then have to be used by members from diverse communities of practice and help them to form a shared 
understanding on the enterprise transformation goals and plans. A possible research method would be a 
single case study (Yin 2009): the unit of analysis would be a single boundary object that would have to be 
constructed and managed based on our design principles. By obtaining interview partners from different 
communities of practice (purposeful sampling strategy), the effect of the boundary object on achieving 
shared understanding could be observed. We can thus assess both the conceptual and the instrumental 
relevance of our artifact. Another reason for doing a case study in the Eval 4 activity (versus an 
experiment in the Eval 3 activity) is the time factor: when all three realities have to be observed to 
evaluate our artifact, this can only be done over an extended time period (Levina and Vaast 2005). 

Discussion 

In this paper, we propose a DSR feedback cycle that does not only evaluate a DSR project from multiple 
perspectives, but also ensures coherence between these perspectives. We argue for ensuring coherence 
between the different evaluation activities by defining the notion of relevance in the problem definition 
activity. Based on this definition, we may then choose appropriate methods for the Eval 1 activity. The 
notion of relevance must also be revisited in the Eval 4 activity, when the final design product is evaluated 
in the real world. In other words, the Eval 1 and Eval 4 activities become coherent when the same concept 
of relevance is evaluated. We also argue for ensuring coherence between the design specification and 
prototypical instantiations. Via the definition of situations in the design specification, and prototypical 
instantiations of the artifact in these situations, coherence between the Eval 2 and Eval 3 activities can be 
achieved. By ensuring coherence between ex ante and ex post evaluation activities, DSR projects can 
overcome the initially stated drawbacks associated with performing an ex post evaluation only. 

Revisiting the notion of “evaluation”, this term might be reserved for the Eval 4 and Eval 3 activities: 
there, the artifact is evaluated in the real world, or demonstrated in a subset of the three realities. The ex 
ante activities Eval 1 and Eval 2 might possibly be called Valid 1 and Valid 2: validating a problem 
definition against a certain notion of relevance, and validating a design specification against certain 
situations (ex ante validation). Note that these activities do not involve any of the three realities. 
Evaluation would then arguably describe the evaluation of the design product (the artifact) in some of the 
three realities (Eval 3), and possibly the evaluation of the artifact in all three realities (Eval 4). A process 
that is reliable, reproducible, and efficient in leading to an evaluated artifact could then be called a 
validated design process. 

Research agenda and conclusion 

Our work is research-in-progress. It contains several limitations, from which a research agenda can be 
derived. A major limitation in the cycle presented in this paper is that it does not explicate the often 
differing levels of abstraction of a problem description (Identify problem/Eval 1), respective solution 
components (Design/Eval 2), and the artefact and its instance itself (Construct/Eval 3 and Use/Eval 4). 
Generalizability often bears a statistically-oriented connotation (i.e., generalizing from empirical 
observations to underlying theory). However, in IS, other forms of generalizing have been suggested (Lee 
and Baskerville 2003; Lee and Baskerville 2012; Tsang and Williams 2012). This wider conceptualization 
of generalizability is explicitly considered to extend beyond “statistical and positivist research” and hence 
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to be compatible with qualitative, interpretive, and design science research (Lee and Baskerville 2012, p. 
759). In the following, we build on this wider conceptualization of generalizability to structure a research 
agenda on coherent evaluation activities in DSR. This research agenda consists of the following areas we 
consider to be fruitful for further research (Kuhn 1977, p. 321). 

(1) Investigate additional evaluation activities before Eval 1 and after 4. An Eval 0 activity should evaluate 
the specialization of a generic problem class into the specific problem to be solved by the proposed 
artifact. An Eval 5 activity should, vice-versa, evaluate the generalization of a solution from a specific 
problem to a generic problem class. Depending on the artifact type, different notions of generalizability 
(Lee and Baskerville 2003, p. 233) are applicable. For example, when empirically derived principles are 
applied in another field, this implies a generalization from data to description. When a design theory is 
applied in another field (i.e., when its scope is extended), this implies a generalization from theory to 
description. Both examples represent an exaptation type of DSR knowledge contribution (“extend known 
solutions to new problems” (Gregor and Hevner 2013, p. 345)). Of particular interest are polar sampling 
strategies (Eisenhardt 1989; Eisenhardt and Graebner 2007), i.e., striving to increase the heterogeneity of 
application fields. Thus, the artifact’s range of applicability, its usefulness, robustness, and eventually the 
users’ trust in the artifact’s utility can be increased. 

(2) Check the transferability of the conceptual, instrumental, and legitimative notions of relevance from 
management science to IS DSR. This can be approached by researching which notions are applicable to 
which artifact types. For example, instrumental relevance can be associated with artifact types like 
methods, principles, or design theories, whereas conceptual relevance can be associated with descriptive 
artifact types like taxonomies or classification schemes. Nicolai and Seidl (2010) also suggest a trade-off 
relationship between instrumental and conceptual relevance. Investigating whether this is also the case in 
IS DSR and whether it is only associated with a certain notion of generalizability or certain artifact types, 
is another potentially fruitful research avenue.  

(3) Ensure coherence between the Eval 2 and Eval 3 activities via situational design specifications. A 
generalized design specification can be transformed into a situational design specification and then 
instantiated in a prototype. To identify how coherence between Eval 2 and Eval 3 activities has been 
achieved in other studies, a literature review on DSR projects in IS and related fields like computer 
science or management can provide important insights. To examine different situations in artifact design, 
high-level concepts like organizational culture are promising. For example, Aier (2014) proposes culture-
specific approaches for designing and managing EA principles using the competing values model 
(Denison and Spreitzer 1991). Also, the number of intermediate levels required between a generalized 
design specification and a specific artifact (Winter 2012) instance should be an area of future research. 

(4) Identify types of failure and revisit design activities in past DSR projects. For example, which kind of 
failures led to revisiting which previous design steps? Did failure in the construct activity lead to revisiting 
only the design activity, or has the root cause been an insufficient problem description? However, data 
collection may be difficult, since negative results often do not get published due to publication bias 
(Hunter and Schmidt 1990). 

(5) Incorporate affordances into a generalized design specification. Originating from perceptual 
psychology (Norman 1999), affordances describe properties of things that are obvious, readily available 
and intuitive, so that they do not require further explanation or training (e.g., the handle of a tea cup). 
Solution properties with affordance character would not need to be evaluated on instance level, but could 
(much more efficiently) be validated as part of a generalized design specification. Research on national 
culture can provide important insights, since affordances are likely to vary between national cultures. 
Affordances are a potential avenue for researching  the distinction between validation and evaluation in 
the DSR (Gregor and Hevner 2013). 

(6) Integrate with DSR process models. To increase the penetration in research and practice, the 
discussed evaluation perspectives should be incorporated into popular DSR process models (e.g., the DSR 
methodology process model (Peffers et al. 2007)). 

In this research-in-progress paper, we argue for coherence between different DSR evaluation perspectives 
by explicating the underlying notion of relevance and by using situational design specifications. We 
identify fruitful areas for further research (research agenda). In particular, we call for an investigation into 
the different forms of generalizability in DSR design and evaluation activities. 
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