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— Research
— Interaction and collaboration with intelligent systems
— Design and development of intelligent systems and services
— Meta-research on design science in IS and HCI
— Promoting sustainability through IS: environment, social, health, and justice

— Exemplary DSR Publications

— Ahmad, R., Siemon, D., Gnewuch, U., & Robra-Bissantz, S. (2022). Designing personality-adaptive conversational agents
for mental health care. Information Systems Frontiers, 24(3), 923-943.

— Becker, F., Siemon, D., & Robra-Bissantz, S. (2022, June). Smart participation design: Prescriptive knowledge for bottom-up
participation. Association for Information Systems.

— Strohmann, T., Siemon, D., Khosrawi-Rad, B., & Robra-Bissantz, S. (2023). Toward a design theory for virtual
companionship. Human—Computer Interaction, 38(3-4), 194-234.
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DSR Basics and Contextualization

Design Science Research

— Design Science Research (DSR)
= Research paradigm in information systems research (also used in other disciplines, such as SWE)

— ,extend the boundaries of human and organizational capabilities by creating new and innovative artifacts"
— — "exploring by building"

— Today:
— Definition about DSR
— Artifact and solution
— Design knowledge
— Frameworks and processes
— How to!
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DSR Basics and Contextualization

Design Science Research

Design Science
Research

'Research = activity that
contributes to the understanding
of a phenomenon (Lakatos, 1978)

Simon (1996) The sciences of the artificial. MIT press
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DSR Basics and Contextualization

Design Science Research
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DSR Basics and Contextualization

Design Science Research

“to invent and bring into being”,
(Webster’s Dictionary and Thesaurus, 1992) ™,

Design Science
Research

Simon (1996) The sciences of the artificial. MIT press
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DSR Basics and Contextualization

Design Science Research

“to invent and bring into being”,
(Webster’s Dictionary and Thesaurus, 1992) ™,

Artefact Design Science
= a product or phenomenon Research
caused by human or technical
action

Simon (1996) The sciences of the artificial. MIT press
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DSR Basics and Contextualization

Design Science Research
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DSR Basics and Contextualization

Design Science Research

Simon (1996) The sciences of the artificial. MIT press
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A science of the artificial (...) is a
body of knowledge about
artificial objects and
phenomena designed to meet

certain desired goals.
(Simon, 1996)



DSR Basics and Contextualization

Design Science Research

A science of the artificial (...) is a
body of knowledge about
artificial (man made) objects
and phenomena designed to
meet certain desired goals.
Design Science (Simon, 1996)
A natural science is a body of Research
knowledge about (...) objects or ™
phenomena in the world (nature
or society) that describes and
explains how they behave and

interact with each other. Natural Science
(Simon, 1996)

Simon (1996) The sciences of the artificial. MIT press
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DSR Basics and Contextualization

Design Science Research

Simon (1996) The sciences of the artificial. MIT press
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DSR is a research paradigm or
approach involving a research
activity focused on creating
knowledge about the artificial
through the creation and study
of artifacts
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DSR Basics and Contextualization

Design Science Research

— Design Science Research
= Origin in information systems research

— General recognition is attributed to Hevner et al. (2004):
Design science in information systems research in MIS

Quarterly

Hevner ot alDesign Science in IS Ressarch

DESIGN SCIENCE IN INFORMATION
SYSTEMS RESEARCH'

Herbert A. Simon
Alan Hevner

MIS Quartery Vol. 26 No. 1, pp. 75-105/March 2004 75

The Sciences of the Artificial :
Herbert A. Simon
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DSR Basics and Contextualization

Design Science Research

— ,extend the boundaries of human and organizational

capabilities by creating new and innovative artifacts"
(Hevner et al., 2004)

— ,knowledge and understanding of a design problem and its
solution are acquired in the building and application of an
artifact" ».

(Hevner et al., 2004)

DESIGN SCIENCE IN INFORMATION
SYSTEMS RESEARCH'

— Components:
— Artifact or solution Alan Hevner
— Design knowledge
— Approaches and processes
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DSR Artifacts and Frameworks

DSR Artifact

An artifact is the product of a design process (Hevner et al., 2004)

Artifacts can be software products, constructs, methods, models,
technological rules (Hevener et al., 2004; Gregor and Hevner, 2023)

The artifact is the solution that addresses the identified problem
and has the desired goals (Hevneretal,, 2004)

Gregor and Hevner (2013) Positioning and presenting design science research for maximum impact. MIS Quarterly
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DSR Artifacts and Frameworks

Design Knowledge

m In DSR you generate knowledge on how to build innovative

solutions to important problems effectively.

Accumulation and Evolution of Design Knowledge in
Design Science Research — A Journey
Through Time and Space'

v e o Wit Ao e M Design knowledge will include information about
/ R the important problem,
et T the designed solution,
- and the evaluation evidence, specifically measures of timely
progress on how well the problem solution satisfies the key
problem stakeholders.

knowledge, (3) a map t

Jan vom Brocke

research, design knowledge, knowledge bases. problem space, solution space.

Design knowledge are abstract and generalizable prescriptive
statements
A e g e o - Design principles

s (JAIS), 2020.
= Newton, Isaae. et rom 31 1106 Newton fo Robert Hooke!. Historical Society of Pennsylvania.

1 - Design theories

#[...]in [situation] S, to achieve [outcome] O, perform [Action] A."

Purao et al. (2020). The Origins of Design Principles: Where do... they all come from?
vom Brocke et al. (2020) Accumulation and Evolution of Design Knowledge in Design Science Research: A Journey Through Time and Space
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DSR as a Research Paradigm

Information Systems Research Framework

Environment |Relevance IS Research Rigor |Knowledge Base
People Foundations
*Roles Develop/Build *Theories
-Capabiliﬁgs . *Theories *Frameworks
*Characteristics *Artifacts sInstruments
. . *Constructs
Organizations Business Applicable “Models
*Strategies Needs Knowledge *Methods
*Structure & Culture Assess Refine *Instantiations
*Processes
- Methodologies
Technology Justify/Evaluate +Data Analysis
sInfrastructure *Analytical Techniques
+Applications *Case Study *Formalisms
«Communications *Experimental *Measures
Architecture *Field Study *Validation Criteria
-Devglopment *Simulation
Capabilities
Application in the Additions to the
Appropriate Environment Knowledge Base

Figure 2. Information Systems Research Framework

Hevner et al. (2004) Design Science in Information Systems Research
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DSR as a Research Paradigm

Three Cycle View

Environment Design Science Research Knowledge Base

Application Domain Foundations

® Peopl Build Design ® Scientific Theories

. Oeop‘-a tional Artifacts & & Methods

Systems -"\ /'-'- . :

® Technical /Rejevance Cycle Rigor Cycle E))((E(Z:fsn: °

Systems . ® Grounding

Requirements
* Field Testing ® Additions to KB

® Problems

& Opportunities * Meta-Artifacts
(Design Products &
Design Processes)

Hevner (2007) A Three Cycle View of Design Science Research
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DSR Frameworks

Frameworks

A Design Science Research Methodology D es I g n Sc I en c e

for Information Systems Research R h M th d
KEN PEFFERS, TUURE TUUNANEN, MARCUS A. ROTHENBERGER. es e a rc e 0 S
and Patterns

AND SAMIR CHATTERIEE

Kex Pervis is an Associate Professor and Chair of the Management Information
Syst D.

Ken Peffers

Journal of the Asgociation
for Information Systems

[

A Framework for Theory Development in Design
Science Research: Multiple Perspectives

Vijay Vaishnavi William Kuechler

Design Science Research Methodology (DSRM) General Methodology of Design Science Research (GMDSR)
(Peffers et al., 2007) (Vaishnavi and Kuechler, 2007)
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DSR Frameworks

DSR Frameworks
Design Cycle __

Knowledge Process Outputs
Flows Steps

S

Proposal

G:> Awareness of
Process Iteration Problem

Jv 1 I Knowledge ﬂ E

v

Y

Identify > Define > Design & »|  Demonstration Evaluation Communication . M
Problem Objectives of Development @ Contribution . . .
aMoivate | | aSouton 8 | pogeuiwe |Bo | Obseverw |zg oo Suggestion Tentative Design
) 3 > 3 ind sus - effective, s cholarly
Nominal process Define probiem 5 What would s Artifact 4 context £ 3 efficiant % E publications |
2 at would a = sz 0 =~ % - N e e e e e e ————
sequence Show L | betteraritact | g vsearitactio | & 2 teratobackto | 2 & | Protessional Ci iption*
£ Y rtifact 2 erate o X
s en | < e o R oeatons ircumscription
z
o
I .
Development Artifact
Problem- Objective- Design & Client/ ; ; .
Contored Contored Development oot Design Science Evaluation Performance Measures
Initiation Solution Centered Initiated Knowledge
Initiation -
Possible Research Entry Points
Conclusion Results

Design Science Research Methodology (DSRM)

(Peffers et al., 2007) General Methodology of Design Science Research (GMDSR)

(Vaishnavi and Kuechler, 2007)
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DSR Frameworks

Recent Frameworks

Tuure Tuunanen
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Dealing with Complexity in Design Science Research - A
Methodology Using Design Echelons

Tuure Tuunanen

Faculty of Information Technology, University of Jyv Finland

Robert Winter
Institute of Information Management, University of St. Gallen, Switzerland

Jan vom Brocke
Eurapean Research Center for Information Systems, University of Minster, Germany
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Echeloned DSR (eDSR) methodology

(Tuunanen et al., 2024)

Recevet 20 August 2022 | Reviset & Februsry 2024 | Aceepted: 13 Febausey 2024

DOk 101311/k412514

FOCUS ON RESEARCH METHODS WILEY

BAUSTEIN—A design tool for configuring and
representing design research

Thorsten Schoormann2© | Frederik Méaller™? |
Leona Chandra Kruse® | Boris Otto®?

e TU Braunschmeis, Braunschwel

“Fraunhotes Initte for Salvrare and ystems Engiowering, Feanehtor [SST, Dartmund, Germany.
“Deparment of Infameation Systems, University of Agds, Kistnwand, Norway

“Industid Information Mansgement. TU Dantmind, Damtmund, Gemany

Comes
Thorsten Schoormann, Data Driven Abstract

Enterprise, TU Bemmcheig, Brounsehue.
o U Bl B Today's Information Systems (15] design research projects.

and Systems Engineenng, Fraunnofer ISST, pursue digital innavation to conquer complex societal chal-
E::i""“;:”‘;‘j{‘r‘;mwm_ lenges. Many of these projects reach out beyond disciplin-
braunechwic de ary and organisational boundaries, as evident in

interdisciplinary consortia and academia-industry collabora-
tion. The design activitles In each project differ based on
contextual requirements and the team's underlying design
logic. s diversity increases, shared understanding is essen-
tial for project success, Established design research method-
dlogies need complementary tools to support design
researchers in configuring thelr design activities and rep-
resenting them aithfully, dimensions that contribute to a
shared understanding. This article presents Baustein as an
instance of such design tools. Baustein is tailorable to the
contextual requirements of each design research project,
comprising an ensemble of card-deck, ready-made configu-
rations, and a manual, To ensure theoretical and practical
relevance, the design of Baustein is based on primary emgir-
ical data fworkshop and interviews with 16 1S design
researchers) and a literature analysis of 99 published IS

This is an open acces of the Creative Commarns At rcia which permits use
- i ini work & propety e ed
€ 2024 The Authoe. oo Systems ko publshed by Johes Wiley & Sons Lt

Thorsten Schoormann

Sp 1 2024131 [IEm———

BAUSTEIN
(Schoormann et al., 2024)

— DSRis still evolving and being further developed and researched
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DS R F ramewor ks ::’u"h':::-:‘(i:\:riln:.dss\gn | “GROUNDING & | ARTIFACT

BUILDING

DSR Frameworks _m ) M L

ENTRY ITERATIVE DESIGN ACTIVITIES CLOSURE
(CARDS CAN BE USED MULTIPLE TIMES)

E

Configuration 2:
Vision-oriented design

GROUNDING & ARTIFACT
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Problem Analysis

[]
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CONCEPTUALIZATION FORMULATION

- Intermediate artifact type
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|
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Solution
/ Design \ Design
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i
i
/
i

Knowledge
— N Macrodevel designprocess 00000 e e
(without backtracking) Accumulallon b — * ITERATIVE DESIGN ACTIVITIES = CLOSURE U
(CARDS CAN BE USED MULTIPLE TIMES)
Micro-level iterations within Evaluation - Demonstration .
echelon (analysis/design and Proof of v Proof of ;:;::If‘l:\:nan s:
validation activities) Value Concept s » meta-analysis GROUNDING &

= « «p Coherency validation between NG RN
REFLECTION
echelons e N _ “, [ TARGET USER-SPECIFIC
- — T | amavss e /' |_communicarion
e B

DSR Metamodel

Figure 1. The

ENTRY ITERATIVE DESIGN ACTIVITIES CLOSURE
(CARDS CAN BE USED MULTIPLE TIMES]

FIGURE 5 Overview of card configurations.

Echeloned DSR (eDSR) methodology BAUSTEIN
(Tuunanen et al., 2024) (Schoormann et al., 2024)
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DSR How to do
How to do Design Science Research?

— Does your research involve the creation of an artifact / a solution?

— DSRis highly individual
— There are processes and approaches, but there is no exact right or wrong

— Follow Peffers et al. (2007), or Vaishnavi and Kuechler (2007), or Tuunanen et al. (2024), or Schoormann et al.
(2024) or simply the three cycle view by Hevner (2007)?

— My advice:
1. Structure your project first based on the DSR framework / three cycle view
2. Engage with the problem space as much as you engage with the knowledge base
3. Chose an appropriate process [ method (the one you like)

— "exploring by building"

2"d FAST meeting Dominik Siemon
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References

— Bibtex with 67 DSR papers:

— https://tinyurl.com/2bkdas6s E l
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