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Abstract 
Design Science Research (DSR) has been practiced for decades and is an accepted and wide spread 
research approach in the discipline of Information Systems (IS). DSR is The huge popularity of DSR 
has lead to that DSR has become the research paradigm within the IS discipline. One purpose of DSR 
is to guide design and evaluation of artifacts. However, popular DSR methodologies lack empirical 
evidence based on primary data. This lack is also recognized by several authors of DSR 
methodologies. Using secondary data for answering new questions implies an analytic expansion 
which means that methodological issues have to be considered. The purpose of this work-in-progress 
paper is to justify the need of empirically grounded DSR methodologies by using primary data. 

Keywords: Design Science Research, Design Science Research Methodology, Secondary Analysis, 
Empirical Grounding. 



1 Introduction 

Design Science Research (DSR) is an accepted and wide spread research approach in the discipline of 
Information Systems (IS). The DSR approach is emphasizing IT as the core of IS and is challenging 
the managerial and organizational issues that have been in focus within the IS discipline for many 
years (Orlikowski & Iacono, 2001). One purpose of DSR is to guide design and evaluation of artifacts 
(Hevner et al., 2004; Sein et al. 2011). Another purpose is to reduce the gap between responding to the 
need of practitioners and research rigor (Gallupe, 2007). Consequently, one purpose of DSR is to 
support a dual mission: 1) contribute to theory and 2) assist in solving the practioners’ problems (e.g. 
Benbasat & Zmud, 1999; Iivari, 2003; Rosemann & Vessey, 2008; Baskerville & Myers, 2009; Sein et 
al., 2011). According to Iivari (2007), DSR has been practiced in the IS discipline for decades and 
many scholars have contributed to the development of DSR (e.g. Walls et al., 1992; March & Smith, 
1995; Markus et al, 2002; Hevner et al., 2004; Hevner, 2007; Iivari, 2007; Vaishnavi & Kuechler, 
2007; Peffers et al., 2008; Sein et al. 2011). DSR has become the research paradigm within the IS 
discipline (Winter, 2008).  

Despite the huge popularity of DSR there is a need of methodology to serve as a commonly accepted 
framework (Peffers et al., 2008). In our literature review, we identified three methodologies that, 
according to their number of citations, seem to be well-known in the IS society: Design Science 
Research in Information Systems Research (DSRISR)  (Hevner et al., 2004, A Design Science 
Research Methodology (DSRM) (Peffers et al., 2008), and Action Design Research (ADR) (Sein et 
al., 2011). According to Peffers et al. (2008), these methodologies/frameworks can be seen as a 
response to this need and according to the number of citations these three constitute well-known, 
popular and promising methodological frameworks. However, they all lack empirical evidence based 
on primary data. All three are based on secondary data or reconstructions of case studies conducted 
for other purposes. Our criticism is supported by the authors’ own words: 1) ”To illustrate the 
application of the design-science guidelines to IS research, we have selected three exemplar articles 
for analysis from three different IS journals, one from Decision Support Systems, one from 
Information Systems Research, and one from MIS Quarterly.” (Hevner et al., 2004), 2) “To 
demonstrate the use of the DSRM, we apply it retroactively to four already published IS research 
projects.” (Peffer et al., 2008), and 3) “ … we illustrate how ADR can be applied by describing a 
research project conducted at Volvo IT” (Sein et al., 2011). That research project was previously 
published as action research with a design orientation (Lindgren et al. 2004). Furthermore, the authors 
state “However, because the VIP [Volvo Information Portal] project was not conducted explicitly as 
ADR, it cannot be viewed as an exemplar of its application” (Sein et al., 2011). 

Using an existing data set for answering new or extended questions is sometimes referred to as 
analytic expansion (Thorne, 1998). According to Hinds et al. (1997), two methodological issues can be 
raised when conducting a secondary analysis of a qualitative data set: a) the degree to which the data 
generated by individual qualitative methods are amenable to a secondary analysis, and b) the extent to 
which the research purpose of the secondary analysis can differ from that of the primary study without 
invalidating the effort of the findings. Moreover, Thorne (1998) claims that secondary analysis 
undoubtedly creates the potential to intensify or exaggerate interpretations in either a positive or 
negative direction. That is, to use secondary data for other purposes means that there is a need for a 
number of methodological considerations. In the papers written by Hevner et al. (2004), Peffers et al. 
(2008) and Sein et al. (2011) there are no such methodological discussions. We are not saying that the 
use of secondary data or reconstructions of older case studies have invalidated the results in the three 
methodological frameworks mentioned above. However, we are claiming that the popular and widely 
accepted DSR approaches which is predominant in the IS discipline should be properly validated and 
rest on empirical experiences that is grounded in primary data. Goldkuhl (1999) claims: “To justify 
action knowledge is to reconstruct, formulate and evaluate its knowledge basis as warrant, and as a 
result of this scrutiny claim the validity of the focused knowledge”. The purpose of this work-in-



progress paper is to justify the need of empirically grounded DSR methodologies by using primary 
data, discuss related concepts and the state-of-art, and to suggest a research approach for how to 
conduct such a study. In the next section, we discuss the related concepts and in section 3 a research 
approach for a full paper is outlined. In section 4, conclusions concerning the need of empirical 
grounding based on primary data are drawn. 

2 Related work 
The purpose of this section is to describe the state-of-art and point of departures concerning related 
concepts such as: grounding of knowledge, design science research, and design science research 
methodology.  

Grounding of knowledge 

The purpose of grounding is to provide arguments for specific knowledge so actors can be more 
confident in using this knowledge. According to Goldkuhl (1999), methodologies represent action 
knowledge. We agree with this view since our view is that methodologies contain knowledge that 
guides method users’ actions in social practices. Goldkuhl (1999) discusses three types of grounding: 
external theoretical, empirical and internal grounding. Lind & Goldkuhl (2002) discuss the need of 
external theoretical, empirical and internal grounding and claim that there is a need to continuously 
shift focus between these three types. 

External theoretical grounding means to relate the developed knowledge to relevant theoretical 
knowledge. One outcome from our analysis of DSRISR (Hevner et al., 2004), DSRM, (Peffers et al., 
2008), ADR (Sein et al., 2011) is that the authors have done excellent work concerning external 
theoretical grounding. According to March & Smith (1995) and Hevner et al. (2004), DSR are 
foremost informed by and related to theories in the fields of behavioral science and design science. 
The relevance of these fields to the IS field are motivated by two statements from March & Smith 
(1995): “The purpose the behavioral science paradigm is to develop and justify theories that predict or 
explain organizational or human phenomena regarding management, design, or use of IS” and “Rather 
than posing theories, design science strive to create models, methods and implementations that are 
innovative and valuable”. There are also external theoretical relations to the concept of artifact: “The 
most important … is that the research must produce an artifact created to address a problem” (Peffers 
et al., 2008) and “IS requires a research method that explicitly recognizes IT artifacts as shaped by the 
interests, values, and assumptions of a wide variety of communities of developers, investors, users” 
(Orlikowski and Iacono 2001, p. 131). Internal grounding means to eliminate internal contradictions 
and check that there is a meaningful and logical consistency. We can conclude that the three 
methodologies (DSRISR, DSRM, ADR) are internally grounded and we have not found any 
contradictions concerning procedures or concepts.  

Empirical grounding means to investigate whether the prescribed methodology is successful in 
practice. It means to: use and reflect upon the methodology, to observe the prescribed actions in 
relation to their results and consequences, and to give a reference to empirical findings (Goldkuhl, 
1999). Goldkuhl (2004) call this a causal-pragmatic relation that can be reconstructed and inferred 
from the observations made. Important questions to ask in an empirical grounding process are: “Is the 
prescribed action in the methodology really successful in practice?” and  ”Will it lead to desired 
consequences?” (ibid.).  

As mentioned in section 1, well-known DSR methodologies lack empirical grounding based on 
primary data. We have analyzed the literature in order to describe the state-of-art concerning empirical 
grounding of DSR methodology. An impressing literature analysis has been conducted by Indulska & 
Recker (2008). They have, among other things, analyzed the popularity of DSR (according to Hevner 
el al., 2004) and what are the main thematic foci. Indulska & Recker (2008) have analyzed 142 articles 
published at five major IS conferences in the years 2005-2007. According to their categorization of the 
articles, none is explicitly discussing DSR methodology from the perspective of empirical grounding.  



We have also searched related articles by using Google Scholar. According to Google Scholar, ADR 
has 245 citations and DSRM has 819 citations1. To read and analyze this vast amount within a 
reasonable time was not possible. Therefore, we have analyzed titles, key words and searched for: 
grounding, validation, empirical data and empirical evidence. When needed, we have also analyzed 
abstracts. We have, similar to Indulska & Recker (2008), found that several studies report from the use 
of DSR frameworks or methodologies (e.g. Tremblay et al., 2010; Schact & Mädche, 2013; Mustafa & 
Sjöström, 2013; Gass et al., 2013; Göbel et al., 2013). One purpose in these studies has been to 
develop design principles of some kind. There are also a couple of papers that have suggested 
extensions to DSR frameworks (e.g. Venable et al., 2012; Gill & Hevner, 2013). None of these studies 
have had an explicit purpose of empirically ground DSR methodology. 

Design science research 

DSR has its roots in engineering and in the science of the artificial (Simon, 1996). It is a problem-
solving paradigm “that seeks to create innovations that defines the ideas, practices, technical 
capabilities and products through which the analysis, design, implementation and management, and 
use of IS can be effectively and efficiently accomplished” (Denning, 1997). Another quote reads: 
“Rather than posing theories, design science strives to create models, methods and implementations 
that are innovative and valuable” (March & Smith, 1995). Simon (1969) argues that DSR has been 
neglected because the lack of rigorous theories. As a response to this criticism, several scholars have 
either suggested design theories or discussed theoretical implications (e.g. Walls et al., 1992; Markus 
et al., 2002; Hevner et al. 2004; March & Smith, 1995; Cole et al., 2005; Hevner, 2007; Iivari, 2007). 
We also view the growth of DSR methodologies as a support for conducting DSR research more 
rigorously.  

One reason why DSR has been so popular within the IS discipline is that there has been a growing 
interest for IS research as design research for the last two decades (e.g. March & Smith, 1995; Markus 
et al., 2002; Peffers et al., 2006; Hevner, 2007; Sein et al., 2011; Gregor & Hevner, 2013). Another 
reason for this increased popularity is that, as IT develops and technical knowledge grows, IT is 
applied to new areas that require design knowledge (Markus et al., 2002). Iivari (2007) welcomes DSR 
and claims “the mainstream of IS has lost sight of its design science origin” and Baskerville (2012) 
states that DSR brings IS researchers back to their roots. We agree with these scholars and our view is 
that the aim of design science is to develop artifacts that can serve human purposes.  

Design science research methodology 

A general view on methodology is that it consists of guidelines for work, its character is prescriptive 
and it informs about what to do in different situations in order to arrive at certain goals (e.g. Goldkuhl 
et al., 1997: Ågerfalk & Åhlgren, 1999). Iivari (2007) describes that DSR methodologies exist in a 
design science paradigm and that the purpose of DSR methodology is to guide the development of 
artifacts. Hevner et al. (2004) and Sein et al. (2011) add that the common view is that DSR 
methodology provides guidance on how to solve problems. In the literature, there are several 
arguments for the need of DSR methodologies. Hevner et al. (2004) motivates the need for DSR 
methodologies by stating, “Despite decades of research and development efforts, effective methods for 
developing IS that meet information requirements of upper management remain elusive”. Peffers et al. 
(2008) claim that a DSR methodology “ … is of importance in a discipline oriented to the creation of 
successful artifacts”. Moreover, Peffers et al. (2008) claim, that there is a need for a commonly 
accepted DSR framework. Sein et al. (2011) criticizes existing methodologies and claim that they 
focus too much on technical aspects and do not pay enough attention to organizational aspects. A 
quote from Sein et al. (2011) reads “They value technological rigor at the cost of organizational 
relevance, and fail to recognize that the artifact emerges from interaction with the organizational 
context …”. The core of DSR methodology consists of two pillars: build and evaluate artifacts and an 
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artifact can be a construct, a model, a method or an instantiation (March & Smith, 1995; Hevner et al., 
2004). 

The character of the three well-known DSR methodologies (ADR, DSRM, DSRISR) is slightly 
different. Both ADR and DSRM are process oriented. ADR is organized in four distinct stages and 
each stage consists of activities that should be carried out. The DSRM process is divided into six steps. 
Each step contains recommendations concerning what to do and objectives that should be achieved. 
The character of DSRISR is not process oriented; it is framework that describes relations between 
important concepts and it suggests guidelines that describe what to do. 

3 A tentative research method 
The purpose of this work-in-progress paper is to argue for the need of empirically grounded DSR 
methodology that is based on primary data and to establish a base for a forth-coming full paper. The 
purpose of the full paper is to empirically ground DSR methodology and to answer the question: “Is 
the prescribed actions in DSR methodology successful in the practice?”. Thus, the remainder of this 
section outlines a tentative research method concerning empirical grounding of two DSR 
methodologies.  

In order to answer the research question concerning the full paper we will use two different case 
studies (e.g. Yin, 1994; Merriam, 1998). In one case study, we will use and reflect upon DSRISR 
(Hevner et al., 2004) and in the other case study we will use and reflect upon ADR (Sein et al., 2011).  
The reason for selecting DSRISR is that it is the most cited DSR publication and thus has had a large 
impact on the IS discipline. ADR is selected since it is popular, suggests a clear process consisting of 
different phases and activities, and supports the dual mission consisting of contributing to practitioners 
and to make theoretical contributions. Both case studies will be conducted as action research (AR) 
projects. That is, we will use the methods in two research projects and study the methods in action. AR 
includes theory generation with researcher intervention to solve organizational problems (Baburoglu 
& Ravn, 1992; Baskerville & Wood-Harper, 1998). Typically, AR is an iterative process where 
findings are refined over repeated cycles of inquiry (Davison et al., 2004; Susman & Evered, 1978). In 
order to understand whether DSRISR and ADR are successful in practice we will collect empirical 
data: through interviews with both practitioners and researchers, through studies of the developed 
artifacts, and by analyzing results from following the methodology prescriptions. Notes, comments 
and experiences from project members concerning the use of the methodologies will also be analyzed. 

In order to structure the gathered data, we will use a model suggested by Goldkuhl et al. (1997) (see 
figure 1). One purpose of this model is to support methodology analysis and to describe ingredients of 
a methodology. The reason for choosing this model is that we needed support for analyzing the data in 
a structured way. Another reason for choosing this model is that it provided an ontological support2. 
During the process of structuring the data we had to ask “what method ingredient matches this data” 
and “what kind of phenomenon is represented by this data?” The model consists of six parts: process, 
notation, concept, framework, co-operation forms and perspective. According to Goldkuhl et al. 
(1997)3 a methodology involves procedural guidelines. Procedural guidelines inform about how to 
work and what questions to ask. In IS development there is a need to document the answers of the 
questions asked. This documentation is usually called modeling techniques or notations. Notations 
describe how to express answers.   The procedure and notation are tightly coupled to each other and 
includes meta concepts such as process, activity, information, and object. These concepts are both part 
of the procedure and the semantics of the notation. Thus, concepts bind together procedure and 
notation. A close link between procedure, notation and concepts is called method component. A 
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framework is defined as a methodology that consists of several method components that are organized 
in a structure. The aspect of who is asking the questions and who is answering the questions is called 
co-operation form. This describes how involved people interact during the methodology-guided work, 
and what data gathering techniques that should be used (collection form). Finally, a methodology 
always includes one or several perspectives that can be implicit or explicit. A perspective consists of 
values, principles and categories. 

Perspective 

Framework 

Co-operation forms 
& collection forms 

Procedure Notion 

Concepts 

What is 
Important? 

How are the  
questions related? 

What questions  
to ask? 

What to 
talk about? 

How to express 
answers? 

Who asks? 
Who answers? 

Method component 

 

Figure 1. The method notion: Relationships between perspective - framework - method 
component - co-operation forms (Goldkuhl et al., 1997) 

After categorizing the data according to the method parts described above we have induced strengths 
and problems from the data. This analytical process will be supported by a question battery. Inspired 
by Strauss & Corbin (1998) and Cronholm & Goldkuhl (2006) our battery consisted of questions such 
as: Are the methodological descriptions understandable? Why is this activity recommended? What are 
the consequences of this activity? How is this information used? What is the meaning of this concept? 
What do you need in order to produce this information? What is the relation between this activity and 
the artifact? What is the expected output? Who is the recipient of this information? Are there activities 
conducted in the case studies that are not part of the methodologies? The purpose of asking these 
questions is to identify strengths and problems in the two analyzed methodologies. In order to support 
transparency and traceability, each strength and problem will be explicitly related to data by giving a 
reference. 

4 Conclusions 

The purpose of this work-in-progress paper is to establish a base for a forth-coming full paper. The 
problem we address concerns the lack of grounding of DSR methodologies. We can conclude that 
three well-known DSR methodologies (DSRISR, DSRM and ADR) lack empirical evidence based on 
primary data. That is, the empirical grounding in these methodologies is based on secondary data. 
Hinds et al. (1997) justify the problem relevance by bringing forward two methodological questions: 
1) are the previous collected data amenable for to a secondary analysis, and 2) the extent to which the 
research purpose of the secondary analysis can differ from that of the primary study without 
invalidating the effort of the findings. We can also conclude that none of these three methodologies 
problematize the fact that data collected for other purposes have been used to justify conclusions in a 



new setting. The problem we have addressed is therefore relevant and we claim that there is need for 
empirically validate DSR methodology by using primary data.  
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