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A design science research methodology 
for information systems research

Ken Peffers, Tuture Tuunanen, Marcus Rothenberger and Samir Chatterjee 
Journal of the Management Information Systems, 2008, 24(3): 45-77 

‣ see also [Vaishnavi and Kuechler, 2007]  Design science research methods and patterns ch. 2-4

questions

what is the focus of the paper?



Figure 2. Information systems research framework

general design cycle (GDC)

adapted from [Vaishnavi and Kuechler, 2007]  Design science research methods and patterns
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explanation
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deriving the 
consequences of what 
is assumed



problem identification and motivation
define objectives of a solution
design and development
demonstration
evaluation
communication

question

what are the elements a methodology would include?



design science research methodology

✓ principles
design science research defined > framework

✓ practice rules
for design science research > guidelines

✓ procedures
a process model and mental model for research outputs

problem identification and motivation
define objectives of a solution
design and development
demonstration
evaluation
communication



questions

what are the main objectives of a design science process 
model?

how they compare to other methodologies?

how to enter in the process?

design science process model

•a nominal process for the conduct of design science 
research

•built upon prior literature about design science in IS

•providing researchers with a mental model or template 
for a structure for research outputs

adapted from Chatterjee’s slides Design Research Methods in Information Systems & Technology



Table 1 : design and process elements from IS

problem identification and motivation
define objectives of a solution
design and development
demonstration
evaluation
communication



question

what are the main activities of a design science research 
methodology process?

Figure 1: DSRM process model

reasoning steps

awareness

suggestion

development

evaluation

conclusion



steps

1.'problem'iden4fica4on



1. problem identification and motivation

✓ design begins with an awareness of the problem

✓ define the specific research problem and justify the 
value of a solution

✓ design research is sometimes called “improvement 
research” since it solves a problem better

2.'objec4ve'for'solu4on



2. define the objectives for a solution

✓ infer the objectives of a solution from the problem 
definition and knowledge of what is possible and 
feasible

✓ suggestion for a problem solution are abductively 
drawn from the existing knowledge/theory base for 
the problem area

meta-requirements

3.'design'&'development



3. design and development

✓ specification and creation of the artifact according to 
the suggested solution

meta-design

4.'demonstra4on



4. demonstration

✓ demonstrate the use of the artifact to solve one or 
more instances of the problem

artifact

5.'evalua4on



5. evaluation

✓ observe and measure how well the artifact supports a 
solution to a problem

✓ at the end,
success: stop 
failure: iterate back to previous activity

6.'communica4on



6. communication

✓ communicate the problem and its importance, the 
artifact, its utility and novelty, the rigor of the design, 
and its effectiveness

publications ...

submiLng&a&manuscript



Figure 1: DSRM process model
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itera4on'is'key
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Figure 1: DSRM process model

entry points



problem identification and motivation
define objectives of a solution
design and development
demonstration
evaluation
communication

questions

how to illustrate the DSRM process?

and the entry points?



Figure 2: DSRM process for the CATCH  project (datawarehousing for healthcare)

CATCH&data&warehouse&for&health&status&assessments

Figure 3: DSRM process for the MBA Technologies (software reuse and metrics)

a&soUware&reuse&measure&developed&at&MBA'Technologies



Figure 4: DSRM process for the CGUsipClient (from voice over IP to video over IP)

SIPIbased&voiceI&and&videoIover&IP&soUware

Figure 5: DSRM process for the Digia Study (idea generation for IS projects)

a&method&at&Digia&to&generate&ideas&for&new&applicaAons



problem identification and motivation
define objectives of a solution
design and development
demonstration
evaluation
communication

questions

what are the main advantages of a formal DSRM 
process?

what are the similarities with action 
research?

what are the differences between design research and 
design?



problem identification and motivation
define objectives of a solution
design and development
demonstration
evaluation
communication

questions

what could be alternatives for this design science 
research methodology?



alternatives

1.curiosity design research

2.context-specific design research

3.action research

design science research

“ The fundamental principle of design-science research 
is that knowledge and understanding of a design 
problem and its solution are acquired in the building and 
application of an artifact. ”
- Samir Chatterjee, Claremont Graduate University
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Action Design Research

Maug Sein, Ola Henfridsson, Sandeep Purao, Matti Rossi & Rikard Lindgren
MIS Quarterly, 2010, 35(1): 37–56.

Principles of canonical action research

Robert M. Davison, Maris G. Martinsons & Ned Kock
Info Systems Journal (2004) 14, 65–86

FYI



Cyclical&Process&Model&(CPM)

research question

a new design research method that simultaneously aims 
at 

- building innovative IT artifacts in an organizational 
context and 

- learning from the intervention while addressing a 
problematic situation



need for a new design research method
the ADR method
ADR at Volvo

questions

why a new design research method is needed?



problem of sequencing and separation

the prevailing approach to DR

✓ is captured in the “build and then evaluate”
✓ it considers organizational intervention to be secondary
✓ it does not meet the needs of a research method that has built-in 

relevance and rigor cycles for designing artifacts

>>> 
need for a research approach that has organizational 
intervention at its very heart

incorporating action

merging design research and action research

Action Design Research (ADR)

a new research method to conduct design research that 
recognizes that the artifact emerges from interaction with 
the organizational context even when its initial design is 
guided by the researchers’ intent. 



need for a new design research method
the ADR method
ADR at Volvo

questions

what are the two disparate challenges ADR has to deal 
with?



challenges ...

1. addressing a problem situation encountered in a 
specific organizational setting by intervening and 
evaluating, and 

2. constructing and evaluating an IT artifact that 
addresses the class of problems typified by the 
encountered situation

critical issues

1. evaluation efforts cannot follow building in a sequence 
as suggested in prior, stage-gate models of DR 

2. controlled evaluation efforts are difficult to design and 
conduct

3. innovation must be defined for the class of systems 
typified by the ensemble artifact



stages

Figure 1: ADR method: stages and principles

Figure 1: ADR method: stages and principles 1

PROBLEM&FORMULATION



1. problem formulation

1. Identify and conceptualize the research opportunity 

2. Formulate initial research questions 

3. Cast the problem as an instance of a class of problems 

4. Identify contributing theoretical bases and prior technology 
advances 

5. Secure long-term organizational commitment 

6. Set up roles and responsibilities 

Figure 2: tasks in the problem formulation stage 1
principle 1 - practice-inspired research

the action design researcher should generate knowledge that can 
be applied to the class of problems that the specific problem 
exemplifies. As a result, the research activity is problem-inspired.

1



principle 2 - theory-ingrained artifact

the action design researcher actively inscribes theoretical 
elements in the ensemble artifact, thus manifesting the theory “in 
a socially recognizable form”

2

Figure 1: ADR method: stages and principles 2

BUILDING,&INTERVENTION&AND&EVALUATION



2. building, intervention and evaluation (BIE)

1. Discover initial knowledge-creation target 

2. Select or customize BIE form 

3. Execute BIE cycle(s) 

4. Assess need for additional cycles, repeat 

Figure 5: tasks in building, intervention and evaluation stage 2
IT-dominant BIE

Figure 3: the generic schema for IT-dominant BIE



Organization-dominant BIE

Figure 4: the generic schema for organization-dominant BIE

principle 3 - reciprocal shaping

the principle emphasizes the inseparable influences mutually 
exerted by the two domains: 

✓ the IT artifact and

✓ the organizational context

3



principle 4 - mutually influential roles

the principle points to the importance of mutual learning among 
the different project participants

✓ the action design researchers bring their knowledge of theory 
and technological advances

✓ the practitioners bring practical hypotheses and knowledge of 
organizational work practices.

4

principle 5 - authentic and concurrent evaluation

the principle emphasizes a key characteristic of ADR: evaluation is 
not a separate stage of the research process that follows building.

decisions about designing, shaping, and reshaping the ensemble 
artifact and intervening in organizational work practices should be 
interwoven with ongoing evaluation

5



Figure 1: ADR method: stages and principles 3

REFLECTION&AND&LEARNING

http://ceipntrasradelapiedad.files.wordpress.com/2010/03/prism-and-refraction-of-light-into-rainbow-ajhd.jpg

reflec4on'and'learning



http://psychology.about.com/od/historyofpsychology/tp/ten-influential-psychologists.htm

Jean Piaget

http://www.travelsmart.gov.au/schools/schools2.html

reflecting abstraction



3. reflection and learning

1. Reflect on the design and redesign during the project 

2. Evaluate adherence to principles 

3. Analyze intervention results according to stated goals

Figure 6: tasks in reflection and learning stage 3
principle 6 - guided emergence

the principle, therefore, uses the term guided emergence to 
capture a vital trait of ADR: the interplay between the two 
seemingly conflicting perspectives:

design implies external, intentional intervention

emergence conveys a sense of organic evolution 

6

oxymora



Figure 1: ADR method: stages and principles 4

FORMALIZATION&OF&LEARNING

4. formalization of learning

1. Abstract the learning into concepts for a class of field problems 

2. Share outcomes and assessment with practitioners 

3. Articulate outcomes as design principles 

4. Articulate learning in light of theories selected 

5. Formalize results for dissemination

Figure 7: tasks in formalization of learning stage 4



principle 7 - generalized outcomes

move from the specific-and-unique to generic-and-abstract, 
in three levels: 

1. generalization of the problem instance, 
2. generalization of the solution instance, and 
3. derivation of design principles from the design research 

outcomes.

7

Figure 1: ADR method: stages and principles



need for a new design research method
the ADR method
ADR at Volvo

questions

how to re-interpret a published research to illustrate the 
features of ADR?



Competences Management System

Figure 8: competence tree



1. problem formulation

1Table 1: Problems with Existing CMS

2. building, intervention and evaluation (BIE)

2Figure 9: The Competence Typology

Real-Time

Capture

Multi-Perspective

Interest Integration

User-Controlled

Transparency
principles:



Figure 10: IT-Dominant BIE in the CMS Project at Volvo IT

Figure 12: Detailed View of BIE at Volvo IT



consequences 

Table 2: Consequences of Building, Intervention, and Evaluation of VIP

3. reflection and learning

3Table 3: Consequences of Building, Intervention, and Evaluation of VIP



4. formalization of learning

4Table 3: Consequences of Building, Intervention, and Evaluation of VIP

Table 4: Summary of the ADR Process in the CMS Project



ADR ...

a method for conducting research that seeks 
simultaneously to satisfy calls for 

- theorizing the IT artifact and 

- engaging in relevant research

Design Science Research Methods and Patterns

Vijay Vaishnavi and William Kuechler
Auerbach Publications (2008): 244 p.

‣chapter 5 Using patterns to illuminate research practice

next


