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Abstract. There is ongoing debate about how the quality (rigour and relevance)
of Design Science Research (DSR) should be judged. This research investigates
the state of the debate by surveying the opinions of IS scholars who write, re-
view, edit, and publish DSR papers. The survey respondents rated the relative
importance of the seven guidelines (often used as evaluation criteria) laid out in
Hevner et al. (2004) [6], more specific criteria about the evaluation activity in
DSR, criteria concerning IS Design Theories, and miscellaneous other criteria,
and made general open-ended comments. The findings indicate a lack of con-
sensus, with much variability in ratings. The Hevner et al. [6] guidelines are
largely endorsed, but caution is also raised to apply them less mechanistically
than at present. Some criteria/guidelines are seen to be less important at earlier
stages of research. Caution is also urged not to expect single papers to fit all
criteria/guidelines.
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1 Introduction

It has now been more than five years since the publication of Hevner, March, Park,
and Ram in MIS Quarterly [6], which set the de facto standard for the conduct and
evaluation of Design Science Research (DSR). Since then, there is healthy debate
about how the quality (rigour and relevance) of DSR should be judged and what qual-
ity goals DSR should attempt to achieve. (e.g. [1, 12, 2, 3, 15, 16], panel discussions
at DESRIST 2007, ECIS 2007 and ACIS 2007, and an entire conference (Information
Systems Foundations: Answering the Unanswered Questions about Design Research,
2008). Still, in the author’s experience from continuing conversations on these topics,
open questions remain concerning the practicality and appropriate application of the
Hevner et al. [6] guidelines, the role and form of IS Design Theories [18, 5], what (if
any) more detailed standards or guidance concerning the evaluation activity in DSR
(Hevner et al. 2004 Guideline #3) are appropriate, and whether various other goals
and criteria should also be applied when evaluating DSR.

The objective of the research reported in the current paper is to develop a better
understanding of the current state of the IS field’s dialog and argument about appro-
priate criteria, standards, guidelines, and expectations for DSR. It seeks to answer the
following research questions:
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e What is the level of consensus within the IS DSR field concerning criteria, stan-
dards, guidelines, and expectations for how IS DSR should be conducted and
reported?

e What other views are there besides the received view of Hevner et al. [6] concern-
ing how DSR should be conducted and reported?

This research investigates the opinions of members of the scholars who are engaged
in that dialog through the processes of writing, reviewing, editing, and publishing
DSR papers using a survey. The survey asks questions concerning the relative impor-
tance of the seven guidelines laid out in Hevner et al. [6], more specific criteria for the
evaluation activity in DSR, criteria for the development and reporting of IS Design
Theories [18, 5] in DSR, and miscellaneous other criteria concerning the process and
output of DSR.

The paper is organized as follows. First, literature relating to criteria, standards,
and expectations in IS DSR is briefly reviewed. In section 3, the survey method and
sample are described. Following that, the results of the quantitative data analysis are
described, as well as reporting on other issues in DSR raised by the survey respon-
dents. Finally, the paper identifies key issues remaining to be resolved and makes
recommendations for further research.

2 Literature Review

Despite the relative new recognition of its status in the IS field, there is an extensive
literature both before and after Hevner et al. [6] about IS DSR, much of which is
relevant to the concerns of criteria, standards, and expectations for IS DSR.

2.1 Pre Hevner et al. (2004)

While Hevner et al. [6] set the de facto benchmark for DSR, important earlier work
helped set the stage. Aspects of criteria, guidelines, and areas of expectation are high-
lighted briefly here.

Nunamaker, et al. [11] wrote a seminal paper in design science, which focused on
justifying system development (a subset of design science) as an IS research method.
Their “Multimethodological Approach to IS Research” (figure 2, p. 94) included a
theory building activity, which addressed “development of new ideas and concepts,
and construction of conceptual frameworks, new methods, or models” (p. 94) as well
as theories. Their five stage process (with backtracking) included “construct a concep-
tual framework” as a first step in which the researcher should “(a) declare the ‘truth’”,
“(b) formulate a concept (i.e. a framework)”, “(c) construct a method”, and “(d) de-
velop a theory” (p. 99) and an evaluation step in which one should “Develop new
theories/models based on the observation and experimentation of the system’s usage”
(p. 98).

Walls et al. [18] identified theory as a desirable output of Design Science Research.
They proposed that an Information Systems Design Theory (ISDT) should “be a pre-
scriptive theory which integrates normative and descriptive theories into design paths
intended to produce more effective information systems.” (p. 36). They proposed that
an ISDT would have seven components. Four components concern the design product,
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including (1) meta-requirements, (2) meta-design, (3) kernel theories, and (4) testable
design product hypotheses. Three components concern the design process, including
(5) design method, (6) kernel theories, and (7) testable design process hypotheses.

March and Smith [9] made two main contributions. First, they identified two main
DSR processes: build and evaluate. Second, they identified four kinds of design arti-
facts (outputs of DSR): constructs, models, methods, and instantiations. In contrast to
Nunamaker et al. [11] and Walls et al. [18], March and Smith [9] implicitly rejected
the idea of design theories. “Rather than producing general theoretical knowledge,
design scientists produce and apply knowledge of tasks or situations in order to create
effective artifacts.” (p. 253)

Venable and Travis [17] built on the work of Nunamaker et al. [11], emphasising
the key role of theory building, extending Nunamaker et al.’s notion of a Computer-
Based Information System as the designed artifact to include IS Development Meth-
ods, Tools, and Techniques as relevant designed artifacts , and refining the Mul-
timethodological IS Research Framework [11] to substitute “In Situ Investigation” for
“observation” and include Action Research as a method for In Situ Investigation.

Markus et al. [10] used the ideas of the ISDT of Walls et al. [18] but developed
more “layman’s” terminology for the concepts of meta-requirements and meta-design.

Rossi and Sein ([13] in acknowledged collaboration with Purao) added ‘“better
theories” (p. 5) to the four design artifacts in March and Smith [9] and “theorise” (p.
6) as a step in Design (Science) Research. During evaluation, Rossi and Sein (with
Purao, [13]) propose both internal and external criteria. Among the internal criteria is
“Match between the artifact and the ‘abstract idea’. How well does the artifact em-
body the abstract idea that is being researched?” (p. 8). This concerns the constructs
or concepts and how faithfully they are implemented in the models, methods, and
instantiations. Among the external criteria is “Advancement of design theory: Is the
abstracted idea generalisable to other contexts or at least advance our understanding
of other design contexts?” (p. 9). This proposes that goals for good design theory
would include generalisability of the artefacts and the utility of the design artefacts in
other problem contexts.

2.2 Hevner, March, Park, and Ram (Hevner et al. 2004)

As noted in the introduction, the paper by Hevner, March, Park, and Ram [6] repre-
sents the received view of the IS field’s conception of DSR. The publication has
become the most-cited work in MIS Quarterly, the highest rated journal in the IS
field, and is very influential. The authors draw on the earlier work of March and
Smith [9] and others to develop an overall IS Research Framework as well as guide-
lines for the conduct and reporting of Design Science research.

Among other things, Hevner et al. [6] proposed seven guidelines for Design Sci-
ence in IS Research, which can be summarised as follows:

1. Design as an Artifact — An identifiable and viable design artifact, as in March and
Smith [9], must be produced.

2. Problem Relevance — The design must address a relevant and important problem.

3. Design Evaluation — The utility, quality, and efficacy of the design artifact must be
rigourously evaluated.
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4. Research Contributions — The contribution must be clear and verifiable. Contribu-
tions are seen to arise out of the novelty, generality, and significance of the
designed artifact. Contributions include the design artifacts themselves, new foun-
dations (constructs, models, methods, and instantiations), and new [evaluation]
methodologies.

5. Research Rigour — Research methods must be rigorously applied.

6. Design as a Search Process — Research must be conducted with knowledge of
other, competing approaches and should approach the process as a cyclical prob-
lem solving process, in which solutions are tested against each other and against
their efficacy for solving the full problem.

7. Communication of the Research — Presentation of results needs to address both the
rigour requirements of the academic audience and the relevance requirements of
the professional (e.g. managerial) audience.

Interestingly, Hevner et al. [6] do not mention new or revised theory as a design arti-
fact or research contribution (even though they reference Markus et al. [10]); it does
not have a place in their guidelines.

Hevner et al. [6] emphasise Guideline 3, noting that “evaluation is a crucial com-
ponent of the evaluation process” (p. 85). They further note that the evaluation
method must be matched to the artifact and any evaluation metrics.

An important point about the Hevner et al. [6] guidelines is that the authors stated
“Following Klein and Myers [8] we advise against mandatory or rote use of the
guidelines.” (p. 82).

2.3 Post Hevner et al. (2004)

Developed and written practically simultaneously with Hevner et at [6], the Design
Research web pages [14], a portion of the AISWorld website, review much of the pre
Hevner et al. [6] research and provide their own perspective on DSR. The website
implicitly recognises a role for theory and theorising in DSR, identifying “better the-
ory” as an important higher level of abstraction. However, it does not pick up the idea
of an ISDT [18, 10].

Venable [15] made a case for the need to develop ISDTs, which he called “Utility
Theories”. He asserted that precisely formulated theories are a key vehicle for com-
munication between scholars. He also asserted that a viable design theory does not
really need kernel theories, testable hypotheses, of a design method [18]. Rather, he
asserted that the essential part of an ISDT is simply a theory that some meta-design
has utility for addressing some meta-requirement(s).

Expanding on Nunamaker et al. [11] and Venable and Travis [17], Venable [16]
further developed the concepts of Evaluation in DSR, identifying two main classes of
evaluation: Artificial and Naturalistic. He identifies naturalistic evaluation as being
very important — “the proof of the pudding”.

Gregor [4] developed a taxonomy of five theory types in IS. Type V, theory for de-
sign and action, is roughly synonymous with ISDT as in Walls et al. [18].

Gregor and Jones [5] expanded on the idea of theory for design and action, extend-
ing and refining the view of an ISDT in Walls et al. [18]. Their proposal for the anat-
omy of a design theory includes six essential (core) components, including purpose
and scope, constructs, principles of form and function, artefact mutability, testable
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propositions, and justificatory knowledge. It also includes two optional components,
including principles of implementation and an expository. This structure is largely
compatible with that of Walls et al. [18].

Baskerville et al. [2, 3] also further develop the idea of evaluation, noting difficul-
ties with snapshot approaches to evaluation and simplistic understandings of organ-
izational situations and events during evaluation. As a solution, they propose a “soft”
design science which applies more intensive interpretive methods to evaluation.

In addition to work exploring DSR activities, deliverables, and guidelines, some
recent work has specifically looked at the application of the guidelines from Hevner
et al. [6].

Arnott and Pervan [1] examined how well Decisions Support Systems (DSS) pub-
lications prior to 2004 that used DSR approach fulfilled the Hevner et al. [6] guide-
lines. They assessed that evaluation was the biggest weakness, asserting that “Some
form of convincing evaluation should [be] mandatory for design-science research.”
(n.p.) and noted that qualitative methods should be considered and used more often in
evaluation. They also found that, as a practical matter, it was very difficult to assess
whether guideline 6 (Design as a Search Process) had been addressed, unless the
paper made specific efforts to explicate how they had done so. Finally, Arnott and
Pervan [1] also found that the “level and quantity of theorizing” in DSS DSR papers
“needs significant improvement” (n.p.). They suggested that guideline 4 (Research
Contributions) could be broadened to include explicit contributions to theory.

Indulska and Recker [7] examined the extent to which DSR papers in the major IS
conference literature since 2004 addressed the Hevner et al. [6] guidelines. They
found that 36.8% of the DSR papers analysed merely stated that they followed DSR
guidelines, 22.8% focused on one guideline, 7.0% focused on some, but not all guide-
lines, and 19.3% elaborated on the research’s implementation of all guidelines. Re-
markably, only 14.0% of the papers did not mention or explicitly demonstrate the use
of the guidelines, demonstrating a strong expectation that they be followed.

2.4 Literature Summary

The views espoused in Hevner et al. [6] have come to dominate the criteria, standards,
guidelines, and expectations for how DSR should be conducted and written about.
There are, however, other voices and views, some of which are reviewed above. In
particular, the issues of the amount and means for evaluation and the need for theory
as an output are seen by some to be key open issues.

3 Research Methodology

To address the issues raised above and answer the research questions given in the
introduction, a survey of DSR participants was designed and distributed and the
responses received and analysed.

The survey respondents were selected to represent three classes of participant roles,
(1) the gatekeepers to high quality journals, (2) the gatekeepers to DSR conferences,
and (3) DSR authors. For (1), the editors-in-chief, senior editors, and associate editors
of the IS scholars’ basket of eight journals (MIS Quarterly, IS Research, the European
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Journal of IS, The Information Systems Journal, the Journal of the AIS, the Journal of
MIS, the Journal of Strategic IS, and the Journal of IT) were chosen. For (2), the
program chairs and program committee members of the DESRIST conferences (2006-
2010) were chosen. For (3), the authors of papers published at DESRIST in 2006-
2009 were chosen. While not perfectly representative of all IS DSR participants, the
three groups seemed to be a suitable theoretical sampling method. In all, 338 journal
editors, 10 DESRIST chairs, 79 DESRIST program committee members, and 242
DESRIST authors were in the sample. Due to overlaps in these categories, a total of
595 people were in the sample.

The survey itself comprised two sections. The first section collected some further
demographic information, although much was already available as the survey was not
done anonymously. Key questions included whether the respondent had DSR respon-
sibility for a journal (not necessarily in the basket of eight) and whether any papers
authored or co-authored by the respondent (not necessarily published at DESRIST)
were either about DSR or using DSR.

The second section asked respondents to rate the importance of various guidelines
or criteria on a 0-10 scale. The 0-10 scale was used because it would be clear that an
interval scale was being used so that averages would be meaningful, a 0-10 scale is
commonly used in day-to-day human activity, it allows fine levels of gradation if
desired, and it is easy to remember. The specific instructions to the respondents were:

“Please rate your perception of the relative importance of the following existing or
potential areas of practice and standards for Design Science Research. Please rate
them from O to 10, where O indicates the practice or standard area is of no impor-
tance and 10 indicates that it is mandatory that the practice or standard must be met
to consider publication of the Design Science Research result.”

The response items in section two were divided into four sub-sections. Section A
was concerned with the Hevner et al. [6] guidelines, Section B with evaluation meth-
ods and aspects to be evaluated, Section C with IS Design Theories and Section D
with miscellaneous items. The specific text of each item is shown with the research
findings further below. All sections also included areas for open comments.

An email address list of all potential respondents was developed from the confer-
ence papers, DESRIST websites and calls for papers, journal websites, searches of the
AIS faculty directory, and general searches on the web. The survey was emailed to all
recipients in mid January 2010 and a follow up was made about a week later. Emails
that bounced were further researched and the survey re-sent, in some cases success-
fully. A second follow-up was made to non-respondents at the beginning of March
2010, which yielded about 50% more respondents.

In addition to completed surveys, the author received replies indicating that the re-
spondent had insufficient knowledge of DSR to meaningfully answer the survey or
did not review or handle DSR papers. In response to that, survey non-respondents
were asked on follow-up to please notify the author if they felt that they were unquali-
fied to answer the survey and/or did not have DSR journal responsibilities — without
answering the remainder of the survey. Other respondents gave other reasons for not
answering the survey, as described in the next section.
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4 Survey Results

4.1 Demographic Results

Of the original 595 intended survey recipients, 34 recipients could not be contacted or
were ineligible (no longer journal editors or the author of this paper), reducing the
sample population to 561.

Of the 561 eligible survey recipients, 234 or 41.71% responded. However, of those,
125 (53.42% of respondents) indicated that they did not feel qualified to answer the
survey. Five (2.14%) indicated that they had philosophical differences with the survey
or DSR that precluded them answering the survey. Eleven (4.70%) indicated that they
didn’t have time or didn’t do surveys. In total, 141 (60.26%) of the respondents did not
answer the survey, which leaves 420 (561-141) surveyed for response rate purposes.

Of the 93 respondents who answered the survey (a response rate of 22.14% of the
420), 8 (1.90% of 420) did not answer all the quantitative questions and thus should
not be included in the calculations, as all item ratings are relative to all other ratings.

Concerning the overall valid response rate, in all, 85 valid survey responses were
received, yielding a response rate of 20.24% of the 420 eligible survey recipients
(who had not indicated that they felt insufficiently knowledgeable to answer the sur-
vey, had incompatible philosophical positions or didn’t have enough time to answer
the survey). The author deems this response rate to be sufficient.

Of the 85 valid survey responses, 40.00% had a senior scholars’ basket of 8 journal
editor role, 31.76% served as a DESRIST PC chair or member, and 61.18% were
DESRIST authors. Based on the survey responses, 37.65% indicated that they had
DSR responsibility at a journal (not necessarily for a basket of eight journal), 54.12%
had authored or co-authored a paper about DSR, and 74.12% had authored or co-
authored a paper using DSR (not necessarily at DESRIST). Many respondents also
supplied answers to the open comment questions, totaling about 15 pages of text.

4.2 Detailed Results

Tables 1 through 4 below show the detailed results of the ratings of the quantitative
survey items. Higher ratings indicate higher importance, with 10 being mandatory or
essential and 0 being completely unimportant or irrelevant.

As can be seen in Table 1 (next page), fulfilling all of the Hevner et al. [6] criteria
was rated on average as only of medium importance, while specific guidelines were
rated higher. Guidelines 1, 2, 3, and 4 were rated as very important, with guidelines 5,
7, and especially 6 being rated less so. Of the four individual types of artifacts, instan-
tiations were rated as most important and models rated as least important. The
standard deviation and minimum and maximum ratings also provide important infor-
mation. All areas relating to the guidelines were rated by at least one respondent at 10,
being essential or mandatory for publication, while guideline 2 had the highest mini-
mum (five). Items with minima of 0 and maxima of 10 indicate a very high level of
disagreement among at least some respondents. Standard deviations are fairly high for
all guideline ratings, also indicating high levels of disagreement.

The open ended comments also provided much information and enlightenment.

LTINS

Several respondents commented that the guidelines are “too mechanistic”, “a bit too
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CEINYs

dogmatic”, “a cookbook recipe” or “too simplistic to apply a guidelines checklist” and
objected to their use as “mindless checklists”. One even claimed that “Even Hevner
et al. do not regard their guidelines as ‘guidelines’ anymore — rather as an evaluation
instrument’. Despite the concerns raised, many respondents (often the same ones who
raised concerns) noted that the guidelines were important and useful.

Many also noted that the importance of any one criterion or guideline is context
dependent, e.g. depending on the kind of artifact developed, the stage of the research,
or “the state of the art for the particular research area of the paper”.

Table 1. Part A: Hevner et al. [6] Guidelines

Survey Item Mean Std Dev Max Min
Addressing all of the guidelines given in
Hevner et al. [6] (described below) 5.36 3.00 10 0
Presenting an identifiable and viable design
artifact (concept, model, method, or
instantiation) as in March and Smith [9]
(Guideline 1: Hevner et al., 2004)
Presenting one or more clearly defined new
concepts [9]

8.39 1.78 10 3

6.52 247 10 0

Presenting one or more clearly explained new
models [9] 6.16 2.41 10 0

Presenting one or more clearly explained new
methods for building the artifact [9] 6.29 2.44 10 0

Presenting one or more example instantiations
of the artifact [9] 7.30 2.23 10 0

Addressing a relevant and important problem
(Guideline 2: Hevner et al., 2004) 9.05 1.21 10 5

Evaluating the utility, quality, and efficacy of
the designed artifact (Guideline 3: Hevner et 8.31 1.61 10 2
al., 2004)

Clearly identifying the novelty, generality, and
significance of the contribution (Guideline 4: 8.45 1.74 10 2
Hevner et al., 2004)

Rigourous application of the research methods
(Guideline 5: Hevner et al., 2004) 7.33 1.90 10 0

Developing the design using a cyclical, prob-
lem solving search process (Guideline 6: 6.09 2.46 10 0
Hevner et al., 2004)

Presenting the research to address both rigour

for the academic audience and relevance for the
professional audience (Guideline 7: Hevner 7.20 2.07 10 1
et al., 2004)
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Others commented on the unfulfillability of the criteria, especially in a single
research paper or thesis. As one respondent stated,

“The general problem I experienced when writing a DSR-paper is that it is practi-
cally impossible to address all the guidelines within one paper. If the artefact
addresses a relevant problem for practice then normally the build/evaluate cycle is
rather complex. But papers are limited to a certain amount of pages where one
typically only can explain either the construction or the evaluation of the artefact in
detail. However, in order to get accepted both parts have to be described. The re-
sult is that both construction and evaluation is described superficially. I think jour-
nals willing to publish DSR papers should know about this issue and differentiate

LIEE)

between ‘construction papers’ and ‘evaluation papers’.

A very few respondents objected to the “exclusive focus on technical artifacts” and
“exclusion of context”, reflecting a “narrow economic rationalist view of organiza-
tions” and “a narrow, functionalist nature of research”.

With respect to the different types of artifacts, one respondent usefully noted that
“I don’t think that any artifact can be introduced (described) without constructs”,
thereby giving a clear rationale for why explication of constructs is (or should be)
mandatory for reporting DSR.

Table 2. Part B: DSR Evaluation

Survey Item Mean Std Dev Max Min
Conducting some sort of evaluation of the
designed artifact(s), whether artificial (notreal | g 80 1.40 10 4

world) or naturalistic (in a real setting) [15]

Conducting an Artificial evaluation [15] of the
designed artifact, using such methods as a
criteria-based evaluation, mathematical proof, 6.11 2.35 10 0
computer simulation, role-playing simulation,
or lab experiment

Conducting a Naturalistic evaluation [15], i.e.,
in the real world, with real users using a real
instantiation of the design artifact to do real
tasks, using such methods as a case study, field | 7.18 2.16 10 0
experiment, survey of users or other
stakeholders, phenomenological or
ethnographic study, or action research
Evaluating the utility of the designed artifact

for solving the problem to be addressed 8.35 1.59 10 4
Evaluating the efficiency of the design artifact 6.35 1.88 10 0
Evaluating the efficacy of the designed artifact

in a realistic setting 7.1 2.02 10 0
Quantitatively measuring the utility, efficiency,

or efficacy of the designed artifact 574 242 10 0
Evaluating the designed artifact in comparison

to other extant solutions to the problem 7.37 218 10 0
Evaluating the designed artifact for side effects 621 219 10 0

(undesirable or desirable)




118 J.R. Venable

As shown in Table 2 above, at least some form of evaluation is rated as very im-
portant, consistent with the high rating of Hevner et al. [6] guideline 2 in Table 1. Of
the two main kinds of evaluation, naturalistic evaluation is rated higher on average
than artificial evaluation. Of the areas to be evaluated, utility for solving the problem
to be addressed (i.e. meeting the meta-requirements in ISDT terms) is rated as more
important than efficiency or efficacy. Of the other aspects of evaluation, rating in
comparison to other extant solutions is rated as important, ahead of evaluation for side
effects. Quantitative measurement during evaluation was rated the least important, but
still of medium importance.

Many respondents commented on the essential, necessary nature of evaluation in
DSR. Others were of the opinion that an implementation would need to exist before
evaluation, so conceptual work might not be evaluated.

Some respondents noted that naturalistic evaluation is important, but also noted the
difficulty in doing so (“resource intensive”, “challenging”) that the need for it de-
pends on the nature of the designed artifact, and that it should not be mandatory.

One respondent noted that quantified measurements in evaluation increased the
chance of publication, but reports of satisfaction from users of the instantiated artifact,
especially from opinion leaders such as managers, were also persuasive to reviewers.

Overall, the respondents’ comments reflected that the form of evaluation and what
was to be evaluated could not be specified acontextually and should instead be se-
lected carefully in line with resources, the stage of the research project or program,
the kind of artifact, and the state of the art of the research area.

Table 3 (next page) shows the quantitative results of part C of the survey concern-
ing the relative importance of IS Design Theories (ISDTs). Overall, the development
and inclusion of all or part of ISDTs in DSR publications was rated on average as less
important than fulfilling the individual guidelines in Hevner et al .[6], but not less
important than meeting all of the Hevner et al. [6] guidelines and also less important
than proper evaluation. Importantly, this area showed the highest variability in rat-
ings, with maxima of 10 and minima of O for all items. This clearly reflects the diver-
gence of opinion in the field concerning the mandatory view or irrelevant (nonsensi-
cal) nature of ISDTs.

The specification of meta-requirements [18] or purpose and goals [5] was rated the
most important, followed closely by the specification of a meta-design [18] or con-
structs and principles of form and function [5]. The identification and relationship of
kernel theories to the meta-design [18] and principles of implementation in specific
contexts [5] were rated slightly less on average. Testable hypotheses were rated as the
least important, but still of medium importance.

The open-ended comments raised several issues. Some respondents commented that
the development and use of “design principles” was more relevant to them than “design
theory”. Related to this, others commented on the development of mid-range theories as
being appropriate rather than full-blown design theories. Another respondent had a
staged view of theory development, commenting that “a full and complete one may not
be necessary, but a potential one that leads to a complete one should be important.”

The difficulty in creating design theory also drew comments. One respondent
wrote “Design Theory as of Walls et al. / Gregor&Jones is regarded as creating too
much overhead - reduction to essential design theory seems to be useful”. Another
commented that there is a need for “a simple language for communicating theory”.
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Most importantly, other respondents indicated they had deep problems with design
theory, in line with the division between March and Smith [9] and Walls et al.

[18]/Gregor and Jones [5].

Table 3. Part C: IS Design Theories

Survey Item

Mean

Std Dev

Max

Min

Specitying a full and complete design theory, e.g. as
in Walls et al. [18] or Gregor and Jones [5]

5.72

2.68

10

Specitying the meta-requirements for the generalised
problem to be solved [18] or purpose and scope [5]

6.80

241

10

Specitying a meta-design (generalised design for
meeting the meta-requirements, [18]) or principles of
form and function for the design artifact product [5]

6.49

243

10

Specifying a design Method for instantiating the meta-
design [18] or principles of form and function for the
design artifact process [5]

5.99

2.28

10

Specitying kernel theory(ies) [18] or justificatory
knowledge [5] relevant to how the meta-design meets
the meta-requirements (Walls et al., 1992)

6.21

2.64

10

Specifying kernel theory(ies) [18] or justificatory
knowledge [5] relevant to the design method (Walls
etal., 1992)

5.95

241

10

Specifying testable hypotheses [18] or testable
propositions [5] about how well the meta-design
meets the meta-requirements (Walls et al., 1992)

5.79

2.72

10

Specifying testable hypotheses [18] or testable
propositions [5] about how well the design method
results in an artefact consistent with the meta-design [18]

5.73

2.64

10

Specifying constructs as representations of the entities
of interest in the theory [5]

6.06

2.79

10

Specitying principle(s) of implementation in specific
contexts [5]

6.09

2.46

10

Specifying an expository instantiation [5]

5.91

2.63

10

The findings of part D (Table 4 below) concern other miscellaneous guidelines.
Relevance and significance of the problem and depth of analysis and clarity of under-
standing of the problem were rated as very important. Depth of analysis and clarity of
problem understanding have not been addressed much in the literature, with the ex-
ception of Venable [15, 16]. Having a clear understanding of why an artifact works or
doesn’t work is also highly rated. Profoundness of insight and novelty are rated as
important, but not as high. The size and complexity of the artifact and the effort that
went into its development are rated as being of lesser importance, in fact the least
important of all the items in the survey. Development effort and elegance were the
only items that were not given a rating of 10 by any of the 62 respondents.
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Table 4. Part D: Other Potential Criteria/Standards

Survey Item Mean Std Dev Max Min
Relevance of 'the problem to industry/society 3.05 1.77 10 1
clearly established
Significance (.)f the problem to industry/society 787 1.80 10 1
clearly established
Depth of analysis aI}d clarity of understanding 792 1.42 10 4
of the problem and its causes
Depth or profqundness of insight leading to the 735 161 10 3
new design artifact
Novelty of the new design artifact 7.29 2.02 10
Size and complexity of the new design artifact 4.51 2.36 10
Amount of effort that went into the
development of the new design artifact(s) 4.25 2.29 ? 0
Elegance of the design of the new artifact(s) 5.22 2.34 9 0
Simplicity of the design of the new artifact(s) 5.62 2.22 10 0
Clear understan('hng of why the new artifact 768 204 10 0
works (or doesn't work)

Several respondents identified additional criteria. One area relates to the stake-
holders’ perspective(s), including “how easy it is for a user to understand, if it is
“packaged” in a user-friendly way”, “How usable the artifact is in addition to being
useful. Will it burden the potential users instead of easing their effort?”, “sensitivity to
cultural and social contexts”, “Stakeholder interests and analysis”, “Impact in a real
job/task of the design of the new artifact”.

In another area, a few respondents highlighted the need to relate design theories
more strongly to behavioural theories (i.e., related to kernel theories).

A third additional very criterion suggested is “Diffusion potential / economic
potential (e.g. would you be willing to adopt the artefact? Would you pay for it?)”.
Market adoption is of course clear evidence of utility!

Finally, two respondents made suggestions that papers can contribute to improving
DSR itself, e.g. through “novelty of the approach to Design Science Research” or
“contribution to theoretical understanding and practical relevance of design science”.

There were also very useful open-ended comments made. Some respondents justi-
fied low ratings for size and complexity and development effort. One stated, “A
design artifact does not have to be complicated to be valuable. In addition, sometimes
an individual may have a stroke of creativity and may arrive at a clever solution to a
problem easily. The researcher should not be penalized for their ‘amount of effort’
nor should we encourage researchers to embellish their process to suggest that their
artifact is indeed appropriate.”

Other respondents reiterated their concern that guidelines need to be applied care-
fully according to the research context.
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Finally, several respondents reiterated their concern with the whole idea of guide-
lines, lamenting how they are (inevitably) used, by reviewers and authors alike.

5 Discussion and Conclusions

In considering the first research question, this study clearly shows extensive dis-
agreement on what guideline areas should be used as criteria and standards for evalua-
tion of DSR. Nonetheless, there is near consensus on a few areas, such as the need to
address and help solve an important problem, to have a clear design artifact, and to
have some form of evaluation. Other areas, particularly the development and use of
ISDTs are very controversial.

In considering the second research question, it is also clear that there are many
views competing with the received view that the Hevner et al. [6] guidelines can or
should be used as an evaluation checklist, even for top level journal publications.

First and foremost, many respondents cautioned against the use of the Hevner et al.
guidelines (or any guidelines for that matter) as a mandatory checklist for evaluating
DSR projects and publications. Further evidence is found in the ratings, with the rat-
ing of the survey item that all of Hevner et al. [6] guidelines should be met receiving
only lukewarm support along with weak support for a few of the individual guide-
lines. The alternative perspective emphasises assessing whether the required rigour of
the evaluation and the need to develop IS design theory are relevant and appropriate
to the stage and scope of the research; more rigourous evaluation and ISDT develop-
ment and validation are seen as appropriate for more mature DSR artifacts and not
required for early stages of research.

Secondly, the ability of people to apply a fairly complex set of criteria is in more
than a little doubt. Here, suggestions to simplify and clarify may be useful. On the
other hand, perhaps one needs to recognise that reviewing and evaluating research is
difficult and requires careful scrutiny and application of considered judgment.

Finally, some of the surveyed items outside of the Hevner et al. [6] guidelines
received fairly average high ratings and additional areas for evaluating DSR were
suggested in the open ended comments; these results conflict with a rebellion against
mandatory criteria. A potential resolution that I suggest here is to use a cumulative
model that adds up the value of the DSR work’s contribution to some (but not neces-
sarily all) of the various criteria, rather than the subtractive model inherent in a check-
list approach (where all criteria not met fully count against the research). In such a
model, the accumulated worth of the research might have a lower required level for
acceptance in less rigourous publication venues. Only in top level journals (if indeed
even there) would one consider that truly rigourous evaluation or theory development
could be required and then only at later stages of the research and maturity of the
artifact(s) as above. Moreover, if a high level of rigour is demanded, sufficient space
needs to be allowed for explication of the motivation, development, description,
evaluation, and theory outcomes of the research being reported.

A few limitations of the research are worth mentioning. First, as a first offering of
the survey and initial analysis, the validity of the survey items may be questioned.
Therefore, the specific numbers reflected in the averages should be considered as
indicative at a high level rather than being precise measurements. Second, as pointed
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out by some respondents, the idea that some guidelines can be assessed independently
from others is also questionable.

So, where to from here? Overall, it seems clear that the diversity of opinion on the
topic of criteria, standards, guidelines, and expectations for DSR needs significantly
more discussion and refinement before researchers and reviewers can be comfortable
with what needs to be done to produce high quality or even acceptable DSR. While
Hevner et al. [6] is useful, it is not the be all and end all to the development of DSR;
further improvement to the criteria, standards, guidelines, and expectations for DSR
seems necessary. The proposal herein for a camulative or additive model for assessing
DSR may be useful. What level of cumulative value is appropriate and the relative
importance of the different criteria also need further discussion. Clearly, more work
on ISDTs and their role and value in DSR publications is also needed. The additional,
non-Hevner-et-al guidelines suggested by this research also need more consideration
and discussion. This paper is only one input to that discussion, which, presumably,
should never be completely finalized, only reach a point of acceptable equilibrium
before the next issue is raised and further change considered.

References

1. Armott, D., Pervan, G.: An Assessment of DSS Design Science using the Hevner, March,
Park, and Ram Guidelines. In: Information Systems Foundations: Answering the Unan-
swered Questions about Design Research. Australian National University (2008)

2. Baskerville, R., Pries-Heje, J., Venable, J.: Soft Design Science Research: Extending the
Boundaries of Evaluation in Design Science Research. In: Chatterjee, S., Rossi, M. (eds.)
Proceedings of the 2nd International Conference on Design Science Research in Informa-
tion Systems and Technology (2007)

3. Baskerville, R., Pries-Heje, J., Venable, J.: Soft Design Science Methodology. In: Purao,
S., Lyytinen, K., Song, I.-Y. (eds.) Proceedings of the 4th International Conference on De-
sign Science Research in Information Systems and Technology. ACM Digital Library
(2009)

4. Gregor, S.: The Nature of Theory in Information Systems. MIS Quarterly 30, 611-642
(2006)

5. Gregor, S., Jones, D.: The Anatomy of a Design Theory. Journal of the Association for In-
formation Systems 8, 312-335 (2007)

6. Hevner, A., March, S., Park, J., Ram, S.: Design Science in Information Systems Research.
MIS Quarterly 28, 75-105 (2004)

7. Indulska, M., Recker, J.: Design Science in IS Research: A Literature Analysis. In: Infor-
mation Systems Foundations: Answering the Unanswered questions about Design Re-
search. Australian National University (2008)

8. Klein, H.K., Myers, M.D.: A Set of Principles for Conducting and Evaluating Interpretive
Field Studies in Information Systems. MIS Quarterly 23, 67-93 (1999)

9. March, S., Smith, G.: Design and Natural Science Research on Information Technology.
Decision Support Systems 15, 251-266 (1995)

10. Markus, M.L., Majchrzak, A., Gasser, L.: A Design Theory for Systems that Support
Emergent Knowledge Processes. MIS Quarterly 26, 179-212 (2002)

11. Nunamaker Jr., J.F., Chen, M., Purdin, T.D.M.: Systems Development in Information Sys-
tems Research. Journal of Management Information Systems 7, 89—106 (1991)



12.

13.

14.

15.

16.

17.

18.

DSR Post Hevner et al.: Criteria, Standards, Guidelines, and Expectations 123

Peffers, K., Tuunanen, T., Rothenberger, M.A., Chatterjee, S.: A Design Science Research
Methodology for Information Systems Research. Journal of Management Information Sys-
tems 3, 45-77 (2008)

Rossi, M., Sein, M.: Design Research Workshop: A Proactive Research Approach. Presen-
tation delivered at IRIS 26 (2003),
http://tiesrv.hkkk.fi/iris26/presentation/
workshop_designRes.pdf

Vaishnavi, V., Kuechler, B.: Design Research in Information Systems, AISWorldNet,
http://www.isworld.org/Researchdesign/drisISworld.htm

Venable, J.R.: A Framework for Design Science Research Activities. In: Proceedings of
the 2006 Information Resource Management Association Conference (2006a)

Venable, J.R.: The Role of Theory and Theorising in Design Science Research. In: Hevner,
A., Chatterjee, S. (eds.) Proceedings of the First International Conference on Design Sci-
ence Research in Information Systems and Technology (2006b)

Venable, J.R., Travis, J.: Using a Group Support System for the Distributed Application of
Soft Systems Methodology. In: Hope, B., Yoong, P. (eds.) Proceedings of the 10th Aus-
tralasian Conference on Information Systems, Wellington, New Zealand, pp. 1105-1117
(1999)

Walls, J., Widmeyer, G.R., El Sawy, O.A.: Building an Information System Design The-
ory for Vigilant EIS. Information Systems Research 3, 36-59 (1992)



	Design Science Research Post Hevner et al.: Criteria, Standards, Guidelines, and Expectations
	Introduction
	Literature Review
	Pre Hevner et al. (2004)
	Hevner, March, Park, and Ram (Hevner et al. 2004)
	Post Hevner et al. (2004)
	Literature Summary

	Research Methodology
	Survey Results
	Demographic Results
	Detailed Results

	Discussion and Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




