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A Proposal for Minimum Reusability Evaluation of Design Principles

Abstract. Many Design Science Research (DSR) papers in Information Systems
(IS) suggest sets of design principles (DPs) that provide knowledge for creating
instances, in different contexts, of IT artifacts that belong to the same class. How-
ever, despite frameworks for evaluating DSR contributions, the evaluation of DP
reusability to, with and for practitioners has been largely neglected. We suggest
that in order to maintain the practical relevance of DSR, papers with DPs as their
key outcomes should contain a reusability evaluation of the proposed principles.
We propose a framework of minimum reusability evaluation of DPs by members
of the target community of practitioners. The framework comprises five criteria:
(1) accessibility, (2) importance, (3) novelty and insightfulness, (4) actability and

guidance, and (5) effectiveness.
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1 Introduction

Design Science Research in Information Systems (ISDSR) is a research paradigm that is
widely seen to have a potential to enhance the practical relevance of IS research (Hevner et
al. 2004, Osterle et al. 2011, Baskerville et al. 2018). To paraphrase Venable and Baskerville
(2012), ISDSR can be defined as research that invents a new type of IT artefacts to address a
type or class of problems and evaluates its utility in addressing specific problems of that type.
According to Hevner et al. (2004), the objective of ISDSR is to help to develop technology-

based solutions to important, relevant and heretofore unsolved business problems.
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Despite the history of ISDSR of more than 50 years, its practical relevance is still a problem:
a recent special issue of EJIS, for instance, called for exemplars of DSR papers with outcomes
that can be applied to the solution of real-world problems (Peffers et al. 2018). Nowadays,
leading IS journals have increasingly published DSR papers with sets of DPs as their major
research outcomes. For example, of the seven papers accepted to the EJIS special issue, five
reported outcomes of actual DSR, and three of them suggested DPs as their major contributions
(Babaian et al. 2018, Coenen et al. 2018, Seidel et al. 2018). At the same time, concerns have
been expressed about the lack of reusability evaluation of DPs by practitioners who are sup-
posed to reuse them (Cronholm and Gobel 2018; Iivari et al. 2018). This lack does not imply
that the principles - by necessity - are not reusable and useful, but the neglect of reusability
evaluation increases the risk of publishing DPs that are not found applicable by practitioners

and not useful in practice.

The purpose of this paper is to make a proposal for minimum reusability evaluation of DPs
to be expected of DP papers submitted to leading IS journals. Following Chandra Kruse et al.
(2016) and Cronholm and Gobel (2018) we interpret that the purpose of design principles (DPs)
is to provide knowledge for creating in different contexts instances of IT artifacts that belong
to the same type or class. Adopting this interpretation, we contend that DPs are primarily in-
tended to be reused by practitioners who create (design) instances in question (cf. Chandra et
al. 2015). These instances help practitioners deal with specific problems belonging to the class
of problems addressed by the type of IT artifacts in question. Therefore, to serve their purpose,
DPs should be reusable by practitioners.

One of the reviewers of this paper expressed his or her unease with the word “reusability”.
We attempted to find a “better” term. Among the alternatives, we considered that “applicabil-
ity” and especially “re-applicability” did sound the best. The Oxford English Dictionary de-
fines “applicable” as “Capable of being applied or put to use” and “applicability” as “The qual-
ity of being applicable”. We wished to add the prefix “re” to underline that the DPs - as any
knowledge - can be used without wear and tear. However, since the focus of this paper is in

the use and reuse of DPs for creating instances of IT artifacts in the above meaning, we decided



to stick to the term “reusability”.! We welcome a “better” term, if the ISDSR community is

able to find or invent such and agree on it.

This is an Issues and Opinions paper, since we accept that there may be different opinions
about the issue to whom DPs in ISDSR should be targeted. Some anonymous reviewers of this
paper have claimed that DPs are and should be primarily written to fellow researchers in a
similar way as results of ISBSR (Information Systems Behavioral Science Research) are com-
municated. In their view, the significance of DPs to practice is to be addressed as practical
implications. Even though DPs often are inspired by practice (as assumed in Sein et al. 2011)
and are ultimately targeted to practitioners (Markus et al. 2002, Sein et al. 2011, Chandra et al.
2015, Chandra Kruse et al. 2016, Cronholm and Gobel 2018), according to the above opposite
view DPs cannot be written in a practitioner language without loss of something essential.
However, expressing them in the esoteric “scientific” language easily makes them nuggets of
scholarly discussion only, effectively excluding practitioners from that discourse. We also con-
tend that emulating ISBSR is not promising from the viewpoint of the practical relevance of
ISDSR. Although elite IS journals such as AIS Senior Editors’ Basket Eight journals have
attempt to establish practical relevance of ISBSR through the ‘strong-theory-will-lead-to-prac-
tical-implications’ principle (Lyytinen et al. 2007), its practical relevance has been a constant
concern at least for twenty years (Robey and Markus 1998, Benbasat and Zmud 1999). More
specifically, livari et al. (2004), based on their analysis of articles in MIS Quarterly and Infor-
mation Systems Journal published 1996-2000, reports that the practical relevance of practical
implications proposed in those articles is modest at best. All this risks the practical relevance

of ISDSR in reality. We consider it a big loss.

As an integral part of our proposal we suggest a framework for light reusability evaluation
of DPs. It is based on the framework of “applicability checks” of IS research from Rosemann
and Vessey (2008), and adapted to the evaluation of DPs in the ISDSR context. Such adaptation
is needed, since ISDSR differs from ISBSR. For example, practice may be well ahead of re-
search in the case of ISDSR, as exemplified by the recent trend of agile software development

(Agerfalk and Fitzgerald 2006).

' We recognize that DPs may have other uses, too. For example, they may be projected (Baskerville and Pries-Heje
2019) beyond the initial class of IT artefacts and drawn on in later research — or “reused” in vom Brocke’s et
al. (in press) terminology. This “reuse” differs from our conception of “DP reuse”.



In principle, our proposal is related to the recent works on evaluation in ISDSR. Prat et al.
(2015) and Venable et al. (2016) provide reviews of this line of research. However, they do not
specifically address evaluation of DPs, and compared with the latter, our proposal is novel in
the sense that it is difficult to position it into the FEDS (Framework for Evaluation in Design

Science Research) of Venable et al. (2016). After having introduced and explained our pro-

posal, we will contrast it with the two previous works on ISDSR evaluation.

We contend that our proposal is a clear step to increase researcher-practitioner interaction
(Te’eni et al. 2017) in the context of ISDSR. It should be noted, however, that our proposal is
intended to be adopted and used by ISDSR researchers as authors, reviewers and editors of DP

papers, rather than being adopted by practitioners.

The structure of this paper is as follows. First, we briefly summarize research on DPs and
their reuse in ISDSR and suggest that DP papers should make explicit their target community
of practitioners who are supposed to reuse the proposed DPs. The third section demonstrates
the weak attention of reusability evaluation of DPs in DP papers published in leading IS jour-
nals. In the fourth section, we proceed to a framework for light reusability evaluation of DPs
to aid and guide said evaluation by members of the target community. Our proposal is that it
could serve as a standard for a light reusability evaluation of DPs required in DP papers.
“Light” here is used as an alternative to “heavy” which would imply naturalistic, rigorous eval-
uation (Venable et al. 2016). The “light” evaluation could complement more theoretically-ori-
ented grounding (Goldkuhl 2004, Heinrich and Schwabe 2014) and precede more naturalistic

and rigorous evaluation (Venable et al. 2016).

In the final section we discuss the implications of the proposal. First, we contrast our frame-
work with the frameworks for evaluation of ISDSR contributions (Prat et al. 2015 and Venable
et al. 2016). Second, we proceed to the implications of our light evaluation for researchers
authoring ISDSR papers with DPs as major contributions, reviewers evaluating them, and ed-

itors deciding on their fate.

2 Design Principles and Their Reuse

2.1 Design principles and their target community of practitioners

The concept of “design principle” has been gradually entered into the ISDSR literature (Markus
et al. 2002, Gregor and Jones 2007, Sein et al. 2011). Gregor and Hevner (2013) introduce DPs



as generalized knowledge contributions in DSR to supplement constructs, methods, models
and instantiations (March and Smith 1995, Hevner et al. 2004). For this paper we adopt the
definition made by Chandra Kruse et al. (2016) that the purpose of DPs is to provide
“knowledge about creating (...) instances of IT artifacts that belong to the same class”. This
means that DPs have been ”projected” by identifying the class of IT artifacts to which the set
of DPs applies (Baskerville and Pries-Heje 2014, Baskerville and Pries-Heje 2019).

This paper uses the term “IT artifact” in a broad meaning covering, constructs, models,
methods, design principles and instantiations (March and Smith 1995, Hevner et al. 2004, vom
Brocke 2020). However, following Sein et al. (2011), Chandra Kruse et al. (2016) have in-
stantiations in mind in the above definition of the purpose of DPs, when referring to IT arti-
facts. The instantiations may be either product instantiations or process instantiations (Gregor
and Jones 2007, Chandra et al. 2015). For simplicity and concreteness this paper mainly fo-

cuses on the product instantiations.

We assume that it is normally practitioners who create the instances of the class of IT arti-
fact, in question. This means that DPs are to be reused by practitioners and therefore should be
reusable by them. This does not exclude that other audiences such as fellow researchers or
students might be interested in the design knowledge represented by DPs and may also reuse
them when instantiating artifacts in question. The idea of this paper is to focus on the reusability
of DPs, not on the different interpretations of DPs and still less to take a normative stance of
the most appropriate interpretation and formulation (see Cronholm and Gobel 2018, Gregor et
al. (in press)). Since we are particularly worried about the practical relevance of ISDSR, our

focus in this paper lies in practitioners and in the reusability of the proposed DPs.

The issue of reusability of DPs is not new. Already Markus et al. (2002) recognized it when
questioning whether other development teams could follow the suggested design and develop-
ment principles to produce successful systems (p. 207). However, Drechsler et al. (2015) claim
that the current ISDSR literature has neglected the audiences of its design artifacts. When con-
sidering the said audiences, he distinguishes “abstract socio-technical artifacts” and instanti-
ated and contextualized “local socio-technical artifacts” and identifies a number of target au-
diences for the latter such as business executives, IT executives, business experts, [T experts,
end-users, and consultants. He does not identify target audiences in more detail in the case of

“abstract socio-technical artifacts” and does not identify DPs as a special category of artifacts.



Instead of proposing specific audience groups for DPs, our position is that the authors of
DP papers should explicitly specify the target community (or audience) of practitioners
(Te’eni 2017), who are supposed to create instances of the class of IT artifacts in question and
to reuse the principles when creating those instances. We use the word “practitioners” in the
context of target community as a generic term that can be substituted by the name of the spe-
cific class of practitioners, the authors have in mind in their DP paper (e.g. “the target group of

designers of requirements mining systems” in Meth et al. (2015)).

The target community of practitioners specifies the population from which the practitioners
should be selected (“sampled”) and recruited to serve as informants, respondents or participants

(Prat et al. 2015) in the reusability evaluation of DPs.

2.2. Two types of IT product instantiations

As noted above, Drechsler (2015) distinguishes “abstract socio-technical artifacts” and instan-
tiated and contextualized “local socio-technical artifacts”. He does to distinguish two types of
IT product instantiations, which we call “general instantiated IT meta-artifacts” and “spe-
cific/local instantiated IT applications”.? Both of them are concrete “material artifacts” (Gregor
and Jones 2007). The conceptual separation between ERP software package and configurated
and customized ERP-based information system illustrates the distinction between the two types
of instantiations. The characterizing adjectives — general vs. specific - comes from van Aken
(2004) who separates “general solution concepts” and “specific solution concepts”, and dis-
tinction between “IT meta-artifacts” and “IT applications” from livari (2007).* The concept of
meta-artifact emphasizes that they are needed in or support the development and implementa-
tion of other artifacts and finally concrete instantiated IT applications (Iivari 2007, Drechsler
and Hevner 2018). March and Smith (1995) make a similar separation between two types of
instantiations in ISDSR ’specific information systems and tools that address various aspects of
designing information systems” (March and Smith 1995, p. 258). However, this separation has
not received much attention in the ISDSR literature, even though it may be mentioned in the

passing (e.g. Hevner et al. 2004).

2 Since the degree of socio-technicality” (Drechsler 2015) is not essential here, we drop it.

3 We use adjectives “specific” and “local” together, because IT applications such as social networking sites are global rather
than “local”. “Specific” may be better to characterize them. On the other hand, in the case of general application packages
(e.g. for text processing), “local” characterizes the installed and contextualized copies of the package.



The distinction is important for two reasons. Firstly, it implies two different target commu-
nities of practitioners: those who are interested in creating instances at the level of “general
instantiated I'T meta-artifacts” and those who are interested in creating instances at the level of
specific/local instantiated IT applications (e.g. information systems). DPs as prescriptive
knowledge are inherently cognitive aids, interpreted, made sense of and applied by their users
to enable their reuse. Secondly, we believe that instantiation at the level of specific/local IT
applications is quite different depending on whether there is a supporting instantiation at the
level of “general instantiated I'T meta-artifacts”. Development of an organization-specific ERP
information system without any ERP software package —if possible — and development of it by
“Instantiating” (i.e. configuring and customizing) an ERP software package illustrates the

point.

Figure 1 illustrates the situation. It distinguishes design knowledge (DK) including DPs (e.g.
the relational data model), “general instantiated IT meta-artifacts” (e.g. relational database
management systems) and “specific or local instantiated IT applications” (e.g. relational data-
bases in organizations). The unlabeled solid arrows describe the direct instantiation relations
and the dotted arrows optional relationships, i.e. how an instantiated IT meta-artifact (e.g. In-
stance Ao) may optionally be used in creating an instance of specific IT application (Instance

Bo) and in creating other instances of Aj...An at the level of meta-artifacts.
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Figure 1: Two types of reusing ISDSR-generated design knowledge



Figure 1 identifies two (more or less) overlapping “bodies” of knowledge both in the case
of researchers (DKRr) and practitioners (DKp): that concerning the design of “general instanti-
ated IT meta-artifacts” of Class A (DKr(A) and DKp(A)) and that concerning “specific/local
instantiated IT applications” of Class B (DKr(B) and DKp(B)). The two communities may be
decomposed into sub-communities with different interests (e.g. practitioner sub-communities
such as consultants, vendor professionals that develop “general instantiated I'T meta-artifacts”,
systems developers (both in-house and in software houses) who develop “specific instantiated
IT applications” in different application domains, project managers, etc.). IT teachers are sig-
nificant in the longer-term knowledge transfer from research to practice. It is beyond the scope
of this paper to address these in more detail. The essential point is that the papers proposing
DPs identify the target communities of practitioners and involve practitioners who can be ex-

pected to provide reasonably valid information about the reusability of DPs in question.

We conjecture that the relevant set of DPs depends on the target community. Let us take an
example of a DSR paper that suggests a novel concept of ERP with a set of DPs, including a
prototype instantiation of an ERP package (Ao). Practitioners interested in creating new in-
stances of comparable ERP packages (A1,...An) are likely interested in all the DPs, especially
in principles of function and form (Gregor and Jones 2007) of the prototype Ao. Meth et al.
(2015) 1s an example of a DP paper at the A level (Figure 1), proposing its DPs to support
future development and instantiation of requirements mining systems. Practitioners who are
interested in adopting some of the instantiated ERP packages (Ai... An), when implementing
(instantiating) a specific ERP-based information system in their organizations (B;... Bm), may
see some of the principles of form just as technical internals of the ERP package adopted, even

though they indirectly adopt them as constituents of the ERP package.

Above all, Figure 1 also points out researchers’ design knowledge DKr is not reused in
practice directly, but it must be transferred (KT) to practitioners and adopted by them in their

design knowledge DKp. Thus, the reuse is decisively a communication process.

3 Reusability Evaluation of Design Principles in Current ISDSR Publications

To justify our concern for the lack of reusability evaluation of DPs, this section analyzes how
DPs proposed in ISDSR papers published in the leading IS journals, have been evaluated. The
analysis does not attempt to be a comprehensive and systematic literature review (Vom Brocke

et al. 2015, Kitchenham and Brereton 2013). It would likely require a separate paper. Similar



to the literature review on “Design Principles” by Chandra Kruse et al. (2015) (their review
included articles published in the AIS Senior Scholars’ Basket of Eight journals up to the end
of year 2013), we decided to conduct a corresponding literature analysis with four differences.
Firstly, we restricted our analysis to papers that explicitly are framed as DSR contributions.
Secondly, the timeframe of our analysis was extended to the mid of 2018. Thirdly and most
importantly, we focused on DPs in a more specific meaning expressed above. Fourthly, our

focus was “DP papers” that suggest their own DPs as their contributions.

We limited our analysis to DSR papers published in leading IS journals, since they likely
apply more stringent acceptance criteria than conferences. Taking the purpose of this paper, it
1s justified, since it underestimates rather than exaggerates the problem — the weak evaluation

of DPs by real practitioners in published DP papers.

Our initial identification of relevant papers was performed using Google Scholar in July
2018. An article was included if it actually adopted the DSR paradigm or applied a DSR meth-
odology and proposed a clear set of DPs as its key contribution. We also looked for indicators
whether the DPs were targeted to practitioners as assumed by our interpretation of DPs. If the
paper used the term “design principle” or “design guideline”, we accepted any formulation of
it as valid. This search procedure led to a set of 17 articles (EJIS 4, ISJ 2, ISR 2, JAIS 3, JIT 0,
JMIS 1, JSIS 2, MISQ 3). Even though there were borderline cases (e.g. Siponen and livari
2006), their inclusion or exclusion being a matter of interpretation, we excluded them believing
that the identified set of 17 DP papers represent the state of the art of the empirical evaluation
of DPs in the leading IS journals.

Each article was analyzed for possible empirical evaluation of the proposed DPs. We dis-
tinguished three sub-categories of such evaluation: proof-of-concept, internal practitioner eval-
uation and external practitioner evaluation. Proof-of-concept of a set of DPs is demonstrated
as the set of DPs is used to instantiate a concrete system or real-world action. The distinction
between internal and external practitioner evaluation is based on the position of practitioners
relative to the project - whether or not they belong to the DSR project (including members of
its possible client organization) or not. In both cases the evaluation of DPs may be direct (fo-
cusing on the DPs themselves) or indirect (evaluating an instantiation of the DPs). The distinc-
tion between internal and external practitioners corresponds to that between internal validity
(credibility) and external validity (transferability) (Baskerville et al. 2015). While this corre-

spondence underlines the significance of external evaluation (“validity”) of DPs, it is essential
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in the DSR context to evaluate not only the truth or trustworthiness of the findings, but also the

utility of the focal artifact (DPs in our case).

Appendix A reports the results of our analysis. It indicates that all the papers — Germonprez

etal. (2017) as an exception — demonstrated the "proof of concept" of the suggested principles.

We found in twelve papers evidence of internal reusability evaluation of the proposed DPs. In
eleven cases it took place indirectly, only Giessmann and Leidner (2016) demonstrating ex-
plicit internal evaluation. Most importantly from the viewpoint of this paper, twelve of the
seventeen articles did not include any external reusability evaluation of the proposed DPs. And
three of the remaining five had it in a very limited or special sense of not using real practitioners
(Lukyanenko et al. 2017, Babaian et al. 2018) or implicitly using the commercial success of
the system as evidence of the value of the proposed DPs (Markus et al. 2002). Overall, the
results demonstrate that the external reusability of the proposed DPs is weakly addressed in the

DP papers published in the leading IS journals.

However, papers such as Meth et al. (2015) and Coenen et al. (2018) are examples of so-
phisticated evaluation of their DPs (see Appendix A). At the same time, they are examples of
fairly heavy evaluation of DPs and therefore may impose high standards for the reusability
evaluation expected and required from each DP paper. Such standards can easily force re-
searchers to emphasize evaluation rather than innovativeness. One should note that researchers
are always obliged to compromise between a “full” evaluation of DPs and what is practically
possible. To have a “full” evaluation a researcher should be able to assure the internal validity
and the external validity of the findings on which the evaluation is based. Assuming DSR Strat-
egy 2 (Iivari 2015), in which the DPs are developed in a specific practical setting of the client,
the researcher should have 1) a credible account that a system (or action) instantiating the DPs
resulted in specified outcomes — positive and negative — in that specific practical setting and
that the DPs significantly contributed to those outcomes, and 2) that the specified DPs can be
transferred to other settings so that the DPs help practitioners to instantiate them and the re-
sulting system (or action) leads to the similar outcomes as in the original setting of the DSR

project and that the DPs significantly contribute to those outcomes.

In order to promote the practical relevance of the suggested DPs we maintain that a frame-
work for light evaluation could serve as a standard for the minimum reusability evaluation of

the proposed principles expected from DP papers, which can be applied when:
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e the authors wish to publish their major DSR ideas (expressed as a set of DPs) as soon
as possible before their “full” evaluation (one reason is to get the "ownership" of the
ideas),

e and/or careful testing and empirical evaluation of the DPs are not possible at the time
of invention, because there is not necessary technology available (as in the case of Cod-
d's (1970) relational model at that time),

¢ and publication outlets are ready to publish innovative DSR ideas (DPs), even though
they are tentative and not carefully tested and empirically evaluated (this is analogous

to publishing pure theory building papers).

4 A Framework for Light Reusability Evaluation

Multiple frameworks have been proposed to analyze the practical relevance and applicability
of IS research outcomes (Benbasat and Zmud 1999, Klein et al. 2006, Rosemann and Vessey

2008, Gill and Hevner 2013, Drechsler et al. 2016).

Due to its relative simplicity, we chose Rosemann and Vessey (2008) as our starting point
for our framework compared to later proposals based on evolutionary economics (Gill and
Hevner 2013) or artifact’s “resonance” (Drechsler et al. 2016) with practitioners. Rosemann
and Vessey (2008) suggest seven steps for the applicability check where the first step is to
prepare materials that describe the context, objectives, and expected utility of the research.
When applied to DPs, we argue that one needs to describe the class of systems or problems
addressed by the set of DPs as well as any boundary conditions considered essential in the
reuse of the DPs (Chandra Kruse et al. 2015). Since DPs are abstractions meant to be decoupled
from specific contexts, we claim that DPs can be evaluated more independently of the research
context in which they originated and in turn allow for a faster and more easy (light) evaluation

than the applicability check (Rosemann and Vessey 2008).

Rosemann and Vessey (2008) identify three dimensions of research relevance - accessibil-
ity, importance, suitability — with a primary target of traditional behavioral research — whether
positivistic or interpretive in its origin. The applicability of design artifacts is not specifically
addressed in their paper. Emphasizing some differences between ISDSR and ISBSR, we sug-
gest a framework with five criteria: (1) accessibility, (2) importance, (3) novelty and insight-
fulness, (4) actability and guidance, and (5) effectiveness (Figure 2). Figure 2 illustrates the

resultant framework with associated references to be discussed below.
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‘Accessibility’ and ‘importance’ correspond to the first two dimensions of research rele-
vance in Rosemann and Vessey (2008). Their framework does not include the criterion ‘nov-
elty and insightfulness’ — likely presuming that novelty and insightfulness to the scientific com-
munity imply novelty and insightfulness to the practitioner community, too. We do not see this
assumption self-evident, especially in the context of ISDSR. Referring to ‘suitability’ in Rose-
mann and Vessey (2008), we distinguish two aspects in it: actability and guidance on the one
hand and effectiveness on the other hand. Actability means that the DPs can be acted on and
carried out in practice. Effectiveness refers to possible effects or consequences of theproposed

set of DPs.

[ Accessibility } ______

(Rosemann and Vessey v

2008)
Importance

Reusability of
Design Principles

(Rosemann and Vessey "2

) Novelty and
. T | i 1
insightfulness |
I
(Drechsler et al. 2015, —
Hevner et al 2004, Acta blllty and
Agerfalk and Fitz- . REESEET
gerald 2006) guidance |
!
v

(Rosemann and Vessey
2008,
Kuechler and Effectiveness
Vaishnavi 2011)

(Rosemann and Vessey
2008,
Venable et al. 2016)

Figure 2. Evaluation criteria of reusability of by practitioners

The dotted arrows in Figure 2 suggest that the set of five criteria is not “flat”, but their order
is relevant: if interpreted dichotomously (Yes/No), the five criteria form an order so that if the
answer to n'" criterion is “no”, the remaining criteria can be considered irrelevant (note that we
do not assume that the criteria are measured using a dichotomous scale). Since we claim that
members of the target community of practitioners should serve as respondents or informants
in the reusability evaluation, accessibility is a necessary precondition for all further evaluation.
If practitioners do not understand the DPs, it is impossible for them to assess their importance,
novelty and insightfulness, and so on. If they do not find the DPs important, their novelty and
insightfulness is not an issue anymore. Following the logic of information economics (Mar-

schak 1974), we argue that if the set of DPs just confirms what is already known by the
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respondent, it cannot be expected to change the respondent’s action and therefore to affect its
effectiveness (novelty can be interpreted to cover the novelty of the source of the set of DPs
(publication and its authors), too, if it is considered relevant by a practitioner). Therefore, the

actability and sufficient guidance is not an issue in this situation.

Let us illustrate the logic of Figure 2 by a simple example. Imagine that one of the authors
of this paper is driving with his wife in Sweden from Orebro to Stockholm. His Swedish is not
very good but his wife masters it better. He follows the fastest route suggested by the navigator.
While driving he listens to music on radio. The broadcasting is interrupted a second time by a
warning that there is a traffic jam on the highway between Sodertilje and Stockholm due to an
accident and drivers are advised to take an alternative route if possible. Let us analyse this

situation using the framework:

Table 1: An example of applying the framework

Dimension

Accessibility - Did I get it correctly that the accident was on highway E04 between Sodertilje and Stock-
holm?
- Yes (confirmed by his wife).

Importance - Are we supposed to drive from Sddertélje to Stockholm via E04?
- Yes, the navigator suggests so.

Novelty - Is this a new accident? The previous warning told that the accident was on E04 in Stock-
holm.
- Yes, it is. There was no mention that this accident took place in Stockholm.

Actability - So, we should select another route immediately from Sodertilje to Stockholm. Are there
any?
- Yes, there is road 225.

Effectiveness - How much does it take more time?
- Perhaps, 30 minutes!

Our focus lies on the reusability of the whole set of DPs proposed. Some criteria can be ap-
plied to each DP individually (accessibility, actability and guidance) whereas other criteria

can be meaningfully applied only to the whole set of proposed DPs.

The following five sections introduce each of the criteria in more detail. The presentation
is exemplified by a set of DPs recently published by one of the authors of this paper (Hansen
and Pries-Heje 2017). The purpose of this after-the-fact reflection is neither to criticize the
paper nor to conduct a systematic evaluation of the DPs in question, but 1) to illustrate how
the criteria of Figure 2 can be applied when evaluating DPs and 2) to provide some evidence

of how they might help to improve DPs papers in the future.
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Hansen and Pries-Heje (2017) propose five principles for “designing IT tools that can sup-
port the facilitation and improvement of knowledge networks” (p. 61): “The principle of ena-
bling continuous process improvement (DP1), The principle of creating participatory value
(DP2), The principle of visualising dimensional status (DP3), The principle of comparing to
contextual ideals (DP4), The principle of visualising potential action-taking (DP5)” (Hansen
and Pries-Heje 2017, p. 70). The DPs were targeted at designers of decision support systems
who want to design systems that support the flow of knowledge in network groups (groups of

people that share experiences and knowledge facilitated by a facilitator).
4.1 Accessibility

Accessibility as the first criterion of reusability of DPs underlines that the DPs must be ex-
pressed in a way that they can successfully be communicated to their reusers. Rosemann and
Vessey (2008) characterize accessibility to the presentation style - tone, style, structure, and
semantics tailored to the target audience (Benbasat and Zmud 1999) - rather than the substance
of research. Following this line of reasoning, we define accessibility of DPs as the degree to
which the members of the target community can understand and comprehend the set of design

principles and whether they are individually and collectively intelligible.

Accessibility implies that the set of DPs should be expressed in understandable language,
using comprehensible terminology, and ultimately the DPs should make sense to the practi-
tioners so that they can meaningfully evaluate their importance, novelty and insightfulness,
actability and guidance, and effectiveness (see below). Accessibility also covers that practi-
tioners understand and comprehend the class of IT artifacts, the instances of which the pro-

posed set of DPs helps to create.

Referring to our example (Hansen and Pries-Heje 2017), the first question is whether the
target practitioners understand the purpose of the five DPs: to guide design of ”IT tools that
can support the facilitation and improvement of knowledge networks”. The first two principles
“The principle of enabling continuous process improvement (DP1)” and “The principle of cre-
ating participatory value (DP2)”, although possibly intuitively clear to target practitioners in
question, have been expressed at a quite abstract level so that, after a deeper analysis, they may
not be understandable without explanations. What is “continuous improvement” and what is
“participatory value”? If improvement encounters temporal setbacks, is it still continuous?

Does “participatory value” mean ‘“value produced/created to participants” or “value
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produced/created by participation” or both or something else? The principle is elaborated in
Hansen and Pries-Heje (2017) by explaining that participatory value should be provided for all
stakeholders, including the facilitator and those who sponsor the network group, through func-
tions of formal agreements and shared, explicit evaluations of the value given through the net-

work.

In any case, the principles might be understandable for the authors themselves but it is not
made clear to which group of practitioners the DPs are targeted. If the DPs in Hansen and Pries-
Heje (2017) had been more explicitly targeted to a group of explicitly defined practitioners, the
wording of the proposed DPs would likely have been reconsidered more carefully. If the con-
cepts referred to in DPs are not clear to ordinary practitioners, there is a clear risk that they
remain unnoticed by practitioners (it may be unrealistic to expect that practitioners dive deeper
into the underlying theories) or that DPs remain too open to interpretation — possibly mislead-
ing one - by the practitioners. As a consequence, we see it important that DPs — if not written
in plain English in scientific articles — would have a practitioner-oriented version, in which the
principles are briefly explained using a language accessible to the target community of practi-

tioners.

4.2 Importance

Rosemann and Vessey (2008) interpret that research is important when it “meets the needs of
practice by addressing a real-world problem in a timely manner, and in such a way that it can
act as the starting point for providing an eventual solution” (p. 3). This interpretation does not
clarify much in the context of this paper, since DP papers — as ISDSR contributions almost by
definition propose contextualized instances of the class of IT artifact as eventual solution to
the real-world business problems (Hevner et al. 2004). Instead of defining “importance” as
such, which we regard as a primitive concept (not defined in terms of previously defined con-
cepts), we suggest the importance of DPs in the light reusability evaluation is estimated in
terms of the importance of the real-world problems they eventually help to address: The logic
underlying the suggestion is that the importance of a set of DPs is an increasing function of the
importance of the real-world problems that the set of DPs is assumed to indirectly address by
helping to create contextualized instances of the class of IT artifacts — the contextualized in-

stances forming eventual solutions to the real-world problems in question.
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Generally speaking, ISDSR can be assumed to increase the practical relevance of IS re-
search, especially in Strategy 2 when taking in a close cooperation with client organizations
(Iivari 2015). However, contrary to Rosemann and Vessey (2008), we contend that even close
cooperation between researchers and practitioners cannot guarantee the practical relevance of
research for two reasons. Firstly, numerous IS failures (Dwivedi et al. 2015) demonstrate that
even practitioners may fail to identify the real problem, construct appropriate requirements,
implement the system technically, or to get the system accepted and used. If an ISDSR project
attempts to build a system to address a heretofore unsolved problem (Hevner et al. 2004), this
risk of failure is still higher compared to (seemingly) routine IS development. Although a failed
ISDSR project may lead to significant learning from the failure (Petroski 1992), lessons from
it would be mistakes to be avoided. Such lessons of what not to do provide very limited guid-

ance for what to do (see Section 4.4 on “actability and guidance” below).

Secondly, practitioners within the same application domain may perceive the practical im-
portance of the problem, the systems to address it, and the related DPs differently due to dif-
ferences in their context (e.g. country and resources available) and situational factors (e.g. pri-
ority). These differences lead us to expect variation in practitioners’ perceptions of importance

of any set of DPs.

As an extreme example, a start-up company (MyOrigo) developed in the beginning of the
first decade of the ongoing decennium a working prototype of MyDevice, a mobile phone that
included DPs such as a touch-sensitive interface, auto-switching portrait/landscape feature,
swiping, virtual QWERTY “keyboard” that pops up when needed and could be used for web
browsing  (https://www.theregister.co.uk/2003/07/02/reg_testdrives myorigo motion con-
trol/). The company introduced its prototype to Nokia in 2002, but Nokia was not interested in
it. Later the same year, MyDevice was introduced to Apple at Cupertino, Steve Jobs popping
in the meeting, and playing with the MyDevice for a while. The rest is history.

Therefore, evaluation of DPs should not be restricted to practitioners from a single client
organization (as often is the case in the internal practitioner evaluation) but involve a “sample”
of external members from the target community of practitioners. If there turns out to be clearly
different clusters of opinions about the importance, perhaps there is a systematic reason for the
differences so that the target community should be re-considered and possibly made more fo-

cused.
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When considering the set of five DPs proposed by Hansen and Pries-Heje (2017) the first
question is whether “IT support for facilitation and improvement of knowledge networks”
forms an important problem to the target practitioners. Hansen and Pries-Heje (2017) do not
report any evaluation of importance by members of the target community of practitioners, but
their DSR project was initiated by practitioners: Companies who are members of knowledge
networks in the Danish region of Thy (in Northern Jutland) recognised and approached the
researchers for possible solutions to the problem of identifying and assessing purpose and
value from network groups. Furthermore, the authors evaluate the proof of concept artefact
with two facilitators from similar organizations that both see the assessment tool important

for their knowledge groups.
4.3 Novelty and insightfulness

When reviewing DSR papers, the novelty is usually evaluated by fellow researchers only. Eval-
uation of DPs should be extended to cover practitioners’ perception of novelty too, i.e. whether
they see the set of DPs novel and insightful (much in line with Information Economics (Mar-
schak 1974)), not only confirmation of what they already know. This means that the DPs should
have a potential to surprise practitioners (Drechsler et al. 2015). While ‘novelty and insightful-
ness’ are not part of the Rosemann and Vessey (2008) applicability check, they (likely) assume
that scientific novelty ensures practical novelty. However, it is important to keep in mind that
what is new and innovative may differ in the case of researchers and practitioners. It is espe-
cially so, when practice in many areas is ahead of (academic) research (see for example meth-
ods such as Structured Analysis, Information Engineering, and agile methods (XP and Scrum)

developed by consultants rather than by scholarly researchers (Agerfalk and Fitzgerald 2006).

It is difficult for us, as researchers rather than as practitioners, to assess the novelty of the
five design principles proposed by Hansen and Pries-Heje (2017). However, one could argue
that the novelty and insightfulness was indirectly evaluated through the evaluation of the arti-
fact by two external facilitators, though an explicit evaluation of the DPs themselves with prac-
titioners who design tools for or organize knowledge networks could definitely have addressed

the concern for novelty.
4.4 Actability and guidance

As Rosemann and Vessey (2008) only briefly characterize their ‘suitability’ as meeting the
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needs of practice, Kuechler and Vaishnavi (2011) introduce the concept of “actionability” to
complement the applicability check framework. Actionability means that the research results
contain immediate utility and are “applicable to a problem of immediate or recurring con-
cern” (Kuechler and Vaishnavi 2011, p. 128). Drechsler et al. (2015) adopt it as one of three
criteria of resonance (accessibility, actionability and actual use). We point out, however, that,
at least in principle, an ‘actionable’ (or actable in our terminology) result (e.g. an IT artifact)
may be inefficient or totally misguided. Therefore, we distinguish actability and guidance (in-

troduced in this section) from effectiveness (to be discussed in the next section).

We suggest that the set of DPs should be actable and provide appropriate guidance. Acta-
bility means that the set of DPs can be acted and carried out in practice, i.e. it is under the
control of the practitioners in question and is realistic to be carried out. Appropriate guidance,
on the other hand, requires a delicate balance so that the set of DPs provide sufficient guidance

without being too restrictive.

Referring to the low number of DPs identified in most of the 17 DP papers in Appendix A
(mode 4, median 4-5, and mean 5.7), it is also clear that the proposed DPs provide only partial
knowledge for designing instances of the class or type of systems that the DPs claim to support.
Chandra Kruse et al. (2016) point out that design knowledge comprises also tacit knowledge,
implying that no set of codified DPs is sufficient for designing instances in question. The target
practitioners may nevertheless find a set of DPs to provide more or less sufficient guidance for
the design problem when one considers the existing pre-knowledge and expertise among the
members of the target community. A set of DPs interpreted literally on the other hand, may at
least in principle be too restrictive, even though Chandra Kruse et al. (2016) emphasize creative
application of them. So, we see that DPs should be delicately balanced so that they provide
sufficient guidance without being too restrictive.* They should focus on the essential and dis-
tinctive aspects of the type of systems, the design of which they attempt to support, comple-
menting the expected, general IS development knowledge of practitioners of the target com-

munity.

To exemplify, the first two principles of Hansen and Pries-Heje (2017) do not provide a
clear idea of how they could be acted upon. Much of their explanation of the first principle:

“The principle of enabling continuous process improvement (DP1)” emphasize the explicit

4 The question of how heavy or light systems development methods are “optimal” illustrates the point.
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nomination of a facilitator and describes what the facilitator as a change agent is expected to
do. This is clearly actable. However, it is not easy to follow how “The principle of creating
participatory value (DP2)” can be made actable. Actability could have been improved by
mentioning what or who create the participatory value, e.g.: "The principle of letting partici-
pants create value through X". The third principle: “The principle of visualising dimensional
status (DP3)” is an example of a somewhat actable DP. DP3 is explained with “the need for a
structural overview of the knowledge network in order to assess it and make a decision. Some
sort of measurement system can potentially help participants determine whether their invest-
ment is worth pursuing and capable of generating economical value ” (Hansen and Pries-Heje
2017, p. 71), The choice of words such as “some sort of measurement system” does not pro-
vide very strong actability or guidance for practitioners as they would not know which struc-
tural patterns need to be visualized. However, Hansen and Pries-Heje (2017) do provide a
concrete example of such visualisation — a radar chart describing ‘network size’, ‘purpose
and success criteria’, ‘member composition’, ‘knowledge level and type’, ‘knowledge-shar-
ing and interaction’, ‘facilitation and leadership’, and ‘activities’. In conclusion by hindsight,
the DPs in Hansen and Pries-Heje (2017) could have been formulated in somewhat more act-

able terms.

4.5 Effectiveness: Relative advantage and usefulness

We contend that suitability (Rosemann and Vessey 2008) implicitly assumes that the “research
object”, if made use in practice, would have a positive effect there. If the object does not have
any effect or it is detrimental, it is not suitable. Effectiveness of a set of DPs refers to effects or
consequences — both intended and unintended — of reusing the DPs in question in the adopting
unit (e.g. an organization or an individual). We note that DPs and related instantiations may
have effects at different levels (individuals, groups, organizations, communities, markets, so-
ciety, global). We recommend, however, that the focus of the light reusability evaluation is

confined to the level of the adopting unit.

Evaluation of effectiveness of the DPs — i.e. how they might affect the adopting unit’s (e.g.
an organization’s or individual’s) performance is a complicated issue. First, there is a question
of how the DPs affect the development process of the system in the adopter’s context and then
there is a question of how the instantiated system might affect the adopter’s performance. Com-

plete evaluation would require a naturalistic approach (Venable et al. 2016) so that a real
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instantiated system is used by real users in a real organizational context over a longer period

so that possible effects of the system can be identified.

One should note that even in this case it is extremely difficult to determine the influence of
the system because numerous confounding factors or other complications. For example, Digital
Equipment Corporation developed in the shift of the 1970’s and 1980°s an expert system
(XCON) for configuring VAX computers and an associated system (XSEL) for sales persons
(Barker and O’Connor 1989). These systems were widely hailed as great successes also in the
IS literature (e.g. Sviokla 1990, Mumford 1991). However, it turned out that the rule base of
XCON continued to expand and change (with over 10.000 rules as of September 1988, Barker
and O’Connor 1989) so that maintainability was seriously challenged (Giinter and Cunis 1992).
Later Keil (1995) made use of XSEL (using a pseudonym CONFIG) as an exemplary case of
project escalation, noting that the development of the system and the support for it were termi-

nated in the end of 1992.

Despite these difficulties, practitioners of the target community may be able to reasonably
estimate — better than nothing — the potential relative advantage of a proposed system, espe-

cially if the instantiated system or its prototype can be demonstrated to them.

In some situations, there is no question about the necessity of the proposed system. This
makes the situation simpler, since it is easier to evaluate the impact of DPs on the IS develop-
ment (instantiation) process than their effect on the performance of the adopting unit. Depend-

ing on the task supported, the evaluation may take place in terms of criteria specific to the task.

In the initial problem of identifying and assessing purpose and value from network groups
expressed by practitioners (Hansen and Pries-Heje 2017) effectiveness can be assessed in two
aspects: 1) the extent to which the tool creates value to the participants, and 2) the extent to
which practitioners can recontextualize the DPs in their current form and instantiate a similar

knowledge network artefact that also creates value.

Drawing on the first aspect, “value” can be closely related to effectiveness, since ulti-
mately the value of a network group is highly dependent on its effects. However, it is difficult
to ascertain how well the activities and interaction among participants in a network group
provide a value, in particular when a group has had been a long time in existence (on the

other hand, a long existence of a group provides some evidence of its value). So, the problem
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in Hansen and Pries-Heje (2017) was implicitly turned into the question of how the facilita-
tion and management of network groups can be supported by IT tools. In this situation the ef-
fectiveness evaluation of proposed DPs is made more tractable, i.e. how the set of DPs sup-
ports design of IT tools that support facilitation and management of network groups. In the
case of the second aspect, the effectiveness of the set of DPs was only evaluated indirectly
through the instantiated artefact that the researchers themselves built and the fact that parts of
the artefact were implemented into practice afterwards. However, following and evaluating
how effectively the DPs communicated how practitioners could design knowledge networks

that create value was not evaluated directly.

5 Discussion and Concluding Remarks

We found that the issue of DP reusability has been neglected in ISDSR papers proposing DPs
— targeted to practitioners - as their key contributions. To remedy the situation, we proposed
that DP papers should comprise at least the minimum reusability evaluation of the suggested
DPs, meaning that the authors of DP papers 1) specify the target community of practitioners
of the proposed sets of DPs and 2) conduct evaluation of the proposed DPs in terms of the five
criteria of the framework for light evaluation of DPs using members of the target community
of practitioners as informants, respondents or participants. Minimum means that we do by no
means exclude stronger evaluation, if the respective authors are ready to conduct such. As
pointed out in the end of Section 3 a “full” evaluation may not always be realistic or may even
be dysfunctional in some situations. Below will argue that all this would have a profound

impact on authoring, reviewing and editing of DP papers.

Next, we will contrast our framework with the frameworks for evaluation of design science
research of Prat et al. (2015) and Venable et al. (2016). After that we will proceed to the ques-

tion of how our light evaluation could be used in DSR by authors, reviewers and editors.

Venable et al. (2016) propose their FEDS framework for evaluation in design science. They
distinguish naturalistic evaluation and artificial evaluation on the one hand and formative eval-

uation and summative evaluation on the other hand. The former distinction makes it possible
to characterize the continuum of light and heavy evaluation. Naturalistic evaluation as outlined
in Venable et al. (2016) is a clear example of heavy evaluation. Artificial evaluations may vary
in their heaviness depending on which aspects — people, system, or situation — are considered

real and which are considered artificial and/or just surrogates (e.g. students representing real
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users or real practitioners). In our light version, the evaluation of DPs takes place in an artificial
setting, by real practitioners, but not necessarily with a real instantiation of the principles in

any system.

Venable et al. (2016) do not specifically discuss the evaluation of DPs and thus do not sug-
gest clear guidelines for the said evaluation. It is difficult to position our framework in their
FEDS model. Since the light evaluation is predominantly artificial on the artificial-naturalistic
dimension, and can be used both formatively and summatively, it would be a horizontal line
on the artificial side, resembling the purely technical strategy in Venable et al. (2016). Alt-
hough predominantly artificial, the light evaluation of DPs does not focus on the technical

issues as Venable et al. (2016) assume artificial evaluations to be oriented.

Prat et al. (2015) develop a taxonomy of evaluation methods in ISDSR based on six dimen-
sions of evaluation — criterion of evaluation, evaluation technique, form of evaluation, sec-
ondary participants, level of evaluation, and relativeness of evaluation —based on a systematic
analysis of 121 DSR papers published in the Senior Scholar Basket 8 journals. They do not
specifically address evaluation of DPs but consider them to be IT artifacts. Referring to their

dimensions, our light evaluation framework suggests an evaluation method that: a) applies a
question-based technique (note that Prat et al. (2015) do not limit the question-based technique

to the questionnaire only, but includes focus groups as well), b) is based on (subjective) per-
ceptions in the case of form of evaluation, ¢) has practitioners (of the target community) as
secondary participants, d) evaluates an abstract artifact in the case of level of evaluation, and
e) is focused on either relative absence of comparable artifacts or relative to comparable arti-
facts. In the case of goals, Prat et al. (2015) end up with a complex hierarchy of 34 criteria at
the lowest level. As explained above, our light framework for the reusability evaluation of DPs
by practitioners is based on five criteria, only actability and effectiveness having clear equiva-
lents in Prat et al. (2015). Although especially “actability and guidance” and “effectiveness”
can be decomposed into a few aspects, our framework is considerably simpler than that of Prat
et al. (2015).

Gregor and Hevner (2013) emphasize flexibility in judging the needed evaluation in DSR
papers, pointing out that mere “proof-of-concept” may be sufficient in the case of a very inno-
vative artifact. Despite that, we contend that generally each DP paper — suggesting a set of DPs

to be reused by practitioners — should have a minimum reusability evaluation of the proposed
principles. We believe that our framework is so light that it could serve as a standard for such

minimum DP evaluation.

Figure 3 exhibits the way of utilizing the proposed framework in the DSR process, support-

ing both research design, practical reusability evaluation, paper authoring, and paper
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reviewing. As for research design, researchers aiming at a DSR paper with a set of DPs as its
major contribution should be prepared to have at least a minimum reusability evaluation. We
advise to recruit at least a small “sample” of members of the target community for participating
in the evaluation. If the target community of practitioners consists of subgroups (Drechsler et
al. 2015), it is up to the authors of each DP paper to assess, which subgroups can realistically
be recruited in the evaluation effort and are reasonably capable to evaluate the reusability of
proposed set of DPs. We do not wish to be too restrictive in this respect. The most important
point is that DPs are also evaluated by members of the target community of practitioners, ex-
ternal to the DSR project in question. One possibility is to use members of local, regional,

national or international professional associations or conference participants, for example.

Authors/
researchers

Paper to be
reviewed

Evaluation using
the framework

The light
evaluation
framework

External target

practiioners | -~ . .~ =| Paper reviewers

Evaluation results as
a part of the paper

Figure 3. Utilizing the light evaluation framework

The framework aids concrete reusability evaluation to be performed by authors involving
real practitioners by suggesting five criteria used as issues to be discussed especially in the case
of formative evaluation. One can also realistically expect that even the light reusability evalu-
ation involving real practitioners helps to improve the reusability of proposed DPs. Our exam-
ple of Hansen and Pries-Heje (2017) shows that our framework, if had been available at the
time of their research project, had pushed the authors to focus more on the 'accessibility' and
'actability & guidance' of their DPs. Furthermore, more attention to the target audience of prac-
titioners could also have been impacted. After further reflection, the target audience of design
practitioners, who design tools for knowledge network groups, may be quite a niche and too

specific, or even just based off of the professional backgrounds of the authors themselves. Such
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a realization could be expanded to comprise consultants with technical knowledge on the nov-

ice level, though with strong domain knowledge.

The framework also eases the authoring of DP papers by providing a standard for presenting
evaluation results. We have proposed a template of questions (see Appendix B) to be to be
instantiated in each ISDSR project (Iivari et al. 2018). Once instantiated, it can be used both
formatively to evaluate what to improve the DPs and summatively to evaluate the quality of
the DPs. When used formatively the instantiation can serve as a semi-structured interview
guide. If the template is used to instantiate a questionnaire to be used in a quantitative summa-
tive evaluation, its psychometric properties (such as reliability and validity) should be tested
using standard procedures (Straub et al. 2004), if there are no appropriate instantiations
validated earlier. If authors decide not to conduct even a minimum evaluation of their DPs,
they should justify their decision in their manuscript. For example, if they propose a set of DPs

not targeted to practitioners, they should state it explicitly.

Finally, the framework aids reviewing. If accepted as a standard for minimum reusability
evaluation, reviewers will have a clear idea that each paper suggesting DPs should have such
an evaluation or similar. The inclusion of a concise and short summative, quantitative evalua-
tion would also ease the reviewing process, especially for conferences where severe page limits

inhibits extensive reporting of evaluations.

We wish to emphasize that the minimum evaluation does not exclude more naturalistic eval-
uation of the set of DPs, using real people, real system, in the real context (Venable et al. 2016).
In general cases, “full” evaluation implies the question of how the instantiated system may
affect the adopter’s performance, including possible long-term effects. Such effectiveness eval-
uation takes time and therefore is difficult to conduct within the time frame of a single DSR
project. Actually, it is likely more reasonable to conduct the long-term evaluation of DPs as a
separate evaluation project, if the class of system associated with the proposed set of DPs turns
out to be of sufficient interest in the research community and/or in the practitioner community.
If the long-term effects are attempted to anticipate in the DSR project, there is naturally a lot
of uncertainty. Keeping that in mind, the light evaluation of DPs may in any case provide use-
ful, additional information to other forms of evaluation in the DSR project. As an example, we
believe that most studies reported in Appendix A would have benefitted from complementary

evaluation of the proposed DPs using our light framework.
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Appendix A
State of the art of the evaluation of DPs in the leading IS journals

Table A.1 summarizes the results of our review of DP papers published in leading IS journals.
Codes P1 and P2 in the end of introductions of the design principles indicate our interpretations
whether the particular DPs provide knowledge for creating IT product instantiations (P1) or

process instantiations (P2).

Table A.1 indicates that all the papers — Germonprez et al. (2017) as an exception — demon-
strated the "proof of concept" of the suggested principles. We found in twelve papers evidence
of evaluation of the proposed DPs involving practitioners internal to the DSR project. In eleven
of the twelve papers the evaluation was indirect, with Giessmann and Legner (2016) as the
exception, but they did not report the details of the evaluation (e.g. what exactly was evaluated

in the case of their DPs).

Most importantly from the viewpoint of this paper, twelve of the seventeen papers did not
include any external evaluation of the proposed DPs. Most of the remaining five papers in-
cluded it only indirectly, Meth et al. (2015) including some direct effectiveness evaluation of

the DPs.

Overall, Meth et al. (2015) and Coenen et al. (2018) are two papers that paid most attention
to the external evaluation of the proposed DPS. Meth et al. (2015) followed DSR Strategy 1
(Iivari 2015), i.e. it was not conducted in close cooperation with any client organization. They
suggest two DPs that can support future development and instantiation of requirements mining
systems. As for the external evaluation, Meth et al. (2015) extended empirical evaluation to the
target community of practitioners, who could be possible reusers of the principles outside the
DSR project context. The two DPs were instantiated in their prototype system. The usefulness
of the first prototype was evaluated by a demonstration to practitioners (experts in requirements
engineering) and the user-friendliness (usability) of second prototype was conducted in a sim-
ilar way. They also introduced the first prototype in a conference on requirements engineering.
They conducted a separate experimental ex post evaluation of the second prototype using stu-
dents and a small number of experts in requirements mining. Quite interestingly, the prototype
made it possible to compare the effectiveness of two versions of design principles (DP1, and

DP1 + DP2) and to contrast them with manual requirements mining.
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Coenen et al. (2018) introduce six DPs for an information system intended to support
comparative judgement of competences. Four of the six DPs are principles of form and func-
tion, and two principles of implementation (Gregor and Jones 2007). The latter two are
clearly targeted to practitioners deciding on the actual functional instantiation of the artifact.
Coenen et al. (2018) report five expository instantiations of the system, which altogether
were analyzed eleven times. The final instantiation is available as open source software for

public download and further contribution.

The DSR approach in Coenen et al. (2018) is fairly complex when combining DSR mode
1 and DSR mode 2 (Iivari 2015). DSR mode 1 is conducted without any client organization,
while DSR mode 2 takes place in the organizational context of the client. Expository instanti-
ations 1-3 were developed using mode 1 and instantiations 4-5 using mode 2. Not all details
are explained in the research settings, which leads to a difficulty of interpreting the evaluation
of design principles as internal or external evaluation (see Table A.1). Yet, the early instantia-
tions 1-3 (six evaluations) seemed to be externally evaluated, since the evaluators or asses-
sors (such as teachers) could be potential future users of the system. We interpret that the five
evaluations of instantiations 4-5 were limited to the internal evaluation, each evaluation using
members of the client organization in question as assessors. The two principles of implemen-
tation were identified during the mode 2 in their DSR process. Coenen et al. (2018) do not re-

port that they were not separately evaluated.

Among the remaining three papers with some external reusability evaluation of the DPs,
Babaian et al. (2018) and Lukyanenko et al. (2017) conducted “external evaluation”, but not
involving real practitioners as would-be-reusers. Babaian et al. (2018) used graduate students
as subjects in the evaluation and Lukyanenko et al. (2017) evaluated the utility (impact) of the
six DPs proposed by interviewing NLNature’s (a system for citizen science) users, but not
external practitioners likely reusing the principles. In Markus et al. (2002) the commercial suc-
cess of the system incorporating a set of DPs can be interpreted as an indirect evidence of the

value of the proposed DPs.

Table A.1. Empirical evaluation of DPs in the IS literature

Design princi- Empirical evaluation of DPs
ples (DPs) Proof of the con- By internal practi- | By external practitioners
cept tioners
Markus 6 DPs for design- | The DPs were imple- Indirectly when No, but the commercial
et al. ing IT support for | mented in various pro- | formatively success of the system
(2002) emergent totypes of the TOP (Top Modeler) may be
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knowledge pro-
cesses (P1, P2)

modeler and in the fi-
nal system and/or fol-
lowed in the develop-
ment process

evaluating different
prototype versions

used as an indirect exter-
nal demonstration of the
value of their DPs

Lindgren | 4 DPs for design- | The DPs implemented | Indirectly when No
et al. ing competence in prototypes formatively evaluat-
(2004) management sys- ing the prototypes,
tems (P1) but not the final ver-
sions of the princi-
ples
Germon- | 9 DPs for design- | The authors followed No No
prez et al | ing tailorable the design of one tai-
(2007) technologies (P1) | lorable web portal and
found that the portal
supported the DPs with
one exception.
Chatur- 11 DPs for de- The DPs were derived Indirectly when eval- | No
vedi et signing agent- from Sentient World, uating different ap-
al. based virtual an agent-based virtual plications of Sentient
(2011) worlds (P1, P2) world simulation plat- World
form, and from its ap-
plication Sentient
World- Afghanistan.
Yanget | 5DPs for design- | The DPs were implic- Indirectly when No
al. ing integrated in- | itly implemented in the | formatively evaluat-
(2012) formation plat- integrated information ing different proto-
forms for emer- platform for emergency | type versions and the
gency responses responses in Beijing final system
(P1,P2) Olympics
Bittner 10 DPs for de- The process module Indirectly when No
and Lei- | signing a collabo- | (“compound thinkLet formatively evaluat-
meister ration process MindMerger”) inspired | ing “compound
(2014) module to support | by the ten DPs were thinkLet Mind-
heterogeneous used and evaluated in Merger” in an action
work groups in action research research project com-
building shared prising six groups of
understanding six members
(P1)
Gregor et | 4 DPs for design- | The DPs were implic- Indirectly when No
al. ing change strate- | itly applied in the pro- formatively evaluat-
(2014) gies for (govern- | ject carried out in ing the intervention
mental) interven- | Bangladesh, even in several stages in
tion in least devel- | though the DPs were and the completed
oped countries explicitly identified af- | project
(P2) ter the project
Hustad 8 DPs with an as- | The DPs were derived Indirectly when No
and Ol- sociated teaching | from experiences of de- | formatively evaluat-
sen framework for signing and redesign- ing the ES classes
(2014) teaching Enter- ing the curriculum and
prise Systems teaching framework
classes for IS over eight years in one
graduates (P1) university
Meth et | 2 DPs for design- | Principles implemented | N/A, since the DSR Indirectly when forma-
al. ing requirements | in two prototype ver- project did not take tively evaluating proto-
(2015) mining systems sions place in cooperation | types and directly when

(P1)

with any client or-
ganizations

evaluating the final pro-
totype
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Spagno- | 4 DPs for social The DPs were applied | The initial set of DPs | No
letti et al. | media engage- in the interventions to | derived from previ-
(2015) ment in .elderly provide personalized ous research were
care assistance elderly care, supported | presented to and dis-
(P1) by social media, in the | cussed with members
case a geriatric unit of | of the geriatric unit.
one hospital The final set was in-
directly evaluated,
when evaluating the
interventions by prac-
titioners of the geriat-
ric unit
Giessma | 6 DPs (of form The DPs were applied Explicitly, summa- No
nn and and function) for | in designing a business | tive evaluation by
Legner designing busi- model seven practitioners
(2016) ness models for
platforms as ser-
vice (P1)
Germon- | 4 DPs for “re- Evidence from 40 or- N/A, since the DSR No
prez et sponsive design” | ganizations participat- project did not take
al. by corporations ing the Linux open place in cooperation
(2017) engaging with source community, all with any client or-
open source com- | of them not instantiat- ganizations
munities (P2) ing all aspect of DPs
Kolkow- | 4 DPs for design- | The DPs were applied Indirectly when eval- | No
ska et al. | ing information in the design of a spe- uating the VBC
(2017) security analysis cific information secu- | method in one organ-
methods (P1) rity analysis method ization.
(VBC method) that was
finalized and evaluated
in the context of one
organization.
Lukya- 6 DPs for concep- | The DPs were applied Not reported The utility (impact) of
nenko et | tual modeling in in designing a citizen the DPs evaluated by in-
al. the context of science information terviewing NLNature’s
(2017) user-generated systems (NLNature) users, but not by external
content (P1) practitioners likely reus-
ing the principles
Babaian | 4 DPs for design- | Two of the DPs were N/A, since the DSR The two DPs were indi-
et al. ing collaborative | implemented in a pro- project did not take rectly evaluated in two
(2018) ERP systems (P1) | totype place in cooperation experiments, which sum-

with any client or-
ganizations

matively assessed the
functional features of the
prototype (each involv-
ing 12 graduate students)
as well as by one expert
practitioner
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Coenen 6 DPs comprising | The four principles of N/A during the first The four principles of
et al. 4 principles of form and function were | six evaluations of the | form and function were
2018 form and function | applied in designing MVP instantiations indirectly evaluated six
and 2 principles five different Minimum | 1-3, since they were times in controlled set-
of implementation | Viable Product (MVP) | not developed in co- | tings, when evaluating
for the design and | instantiations operation with any the MVP instantiations
implementation of client organizations. 1-3. Most of the partici-
an information pants (assessors) can be
system for com- Even though not regarded as external
parative judge- clearly explained in practitioners.
ment of compe- Coenen et al. (2018),
tences (P1, P2) we interpret that the 4 | Furthermore, MVP 3
DPs were indirectly was tested in three real-
evaluated (based on istic organization set-
our interpretation that | tings and MVP 2 in two.
the remaining five
evaluations of the
MVP instantiations 4-
5 in realistic organi-
sations involved only
members of the client
organizations).
Seidel et | 4 DPs for design- | The DPs were imple- Indirectly when No
al. ing IS support for | mented in prototypes formatively evaluat-
(2018) organizational ing the prototypes
sensemaking in
environmental
sustainability
transformations
(P1)

Appendix B

A questionnaire template for light evaluation of reusability of design principles

The questionnaire should include a practitioner-oriented introduction of the design principles
in terms of type (class) of system, the development (instantiation) of which they attempt to
support (including proper introduction of the type of the system) (1-2 pages).

To what extent do you agree with the following statements (totally disagree, ..., totally agree)?

Accessibility

— The design principles are easy for me to understand
— The design principles are easy for me to comprehend
— The design principles are intelligible to me

Importance

— In my view [Type X systems] address a real problem in my professional practice

— In my view [Type X systems] address an important - acute or foreseeable - problem in my
professional practice

Novelty and insightfulness
— I find that the design principles convey new ideas to me
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— I find the design principles insightful to my own practice

Actability and appropriate guidance

— I think that the design principles can realistically be carried out in practice

— I think that the design principles can easily be carried out in practice

— I find that the design principles provide sufficient guidance for designing [Type X systems]

— I find that the design principles provide sufficient direction for designing [Type X systems]

— I find that the design principles are not restrictive when designing [Type X systems]

— I find that that the design principles provide me with sufficient design freedom when design-
ing [Type X systems]

Effectiveness

— I believe that the design principles can help design [Type X system] in practice

— I find the design principles useful for designing [Type X system] in practice

— Compared to my current situation, [ believe that [Type X system] would improve my per-
formance

— Compared to my current situation, I believe that [Type X system] would increase my produc-
tivity

— Compared to my current situation, I believe that [Type X system] would enhance my effec-
tiveness in my job

— Compared to the current situation, I believe that [Type X systems] would increase the quan-
tity of products/services of my organization/company

— Compared to the current situation, I believe that [Type X systems] would improve the quality
of products/services of my organization/company

— Compared to the current situation, I believe that [Type X systems] would improve the inno-
vativeness of my organization/company

— Compared to my current situation, I believe that [Type X systems] would improve the repu-
tation of excellence of my organization/company
Compared to my current situation, I believe that [Type X systems] would improve the job

morale of my organization/company
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