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Knowledge by Design in Education:  
Epistemological questions revisited 
 

Alexa Brase, Tobias Jenert 

 

Introduction 

What characterizes theories that result from design-based research 
(DBR)? How can the relationships between data, context, and design 
be modelled and systematized within design iterations? How do inter-
actions between research and practice influence design and theory 
building? And what role do ethical considerations play in DBR pro-
cesses?  

The observation that DBR (and its synonyms and close relatives like 
educational design research) assembles a variety of approaches under 
one roof is not a new one, nor are the questions we pose: in 2004, 
Sandoval and Bell ask: “What kinds of knowledge can design-based re-
search produce?”, and: “How does the effort to design complex inter-
ventions influence research?” (Sandoval & Bell, 2004, p. 200). With 
these and other questions, they introduce a special issue of the Edu-
cational Psychologist. It is one of several special issues, not to mention 
edited volumes and single articles, dedicated to epistemological and 
methodological questions on DBR. They address the role of design in 
educational research (Kelly, 2003), work on unresolved questions in 
order for DBR’s claims to be considered “credible and trustworthy by 
others” (Barab & Squire, 2004, p. 3), or challenge DBR with special at-
tention to the cooperation between researchers and practitioners 
(Emmler, Euler & Ertl, 2020). 

In addition, monographs have been published that, like textbooks, pro-
vide orientation on the entire DBR process and address questions at 
the intersection of design, empirical activity and theory. In 2012 (with 
a second, updated edition in 2019), McKenney and Reeves published 
their book, describing educational design research along their now 
well-known generic model. In 2018, Bakker’s introduction for early ca-
reer researchers followed, combining theoretical explanations, expe-
riences and opinions by many DBR researchers. This volume provides 
concrete examples from PhD projects. Compared to the early 2000s, 
we have a larger knowledge base, but the challenges due to DBR's na-
ture as a framework for uniting knowledge generation and practical 
goals remain. 

 

 Discussions 

We consider this special issue as a contribution to continue and update 
the discourse, and to connect it to the ever more lively discussion in 
German-speaking countries. Many DBR studies have been published 
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since 2004. According to a Web of Science query (see fig. 1), publica-
tion numbers have been increasing almost continuously. This indicates 
that the terms design-based research and educational design research 
have become more widely known and disseminated. It also shows that 
the genre has found a place within educational research.  

 

Figure 1: Number of publications per year with the topic “design-
based research” or “educational design research” (Web of Science, 

2024; query from January 23, 2024) 

In many countries, authors are working with DBR, bringing with them 
local research traditions, experiences and discussions. This also applies 
to the German-speaking DBR landscape, which is strongly represented 
in this special issue, complemented by a contribution from esteemed 
colleagues from the United States, whom we invited to exchange 
ideas. This special issue emerges from a symposium in September 
2022, organized by a DBR network based in Germany and Switzerland. 
The discussions led at the event and the network meeting following 
the day after showed that many issues are not solved and that the 
more intensively one deals with it from different perspectives, the fur-
ther the ideas of DBR seem to diverge (Reinmann, 2022). The network 
members shared the impression that, although it is advantageous for 
the deeper discussion not to have to explain DBR in general, different 
DBR understandings and orientations became clear in the symposium. 
Ideas and views were expressed on what the differences are based on 
– variants depending on the subject matter and field of application, 
emphasis on different DBR characteristics, different perceptions of it-
erative processes – and how we as a network can deal with them: 
should we emphasize internal diversity and sharpen demarcations, or 
rather not overemphasize the differences? These are, after all, com-
mon in most research paradigms, and there is a clear consensus on the 
core characteristics of DBR. Is it possible to describe different variants 
on a spectrum? Should we focus on the core of DBR to have common 
ground for agreeing on standards? And what should these refer to: 
methods, the specific research logic, or the quality of the outcomes 
(design, theory, design principles) embedded in an argumentative 
grammar? 

We also discussed what contribution DBR can provide to education 
and research. If DBR does not provide insights like the ‘what works’ 



                       Volume 8 | Issue 1 | 2024 | Article 64 
                        

3 

concept suggested by evidence-based research (not uncontested, see 
Scharlau, 2019), what is its main value? Is it the promise of greater ef-
ficiency based on early failure and context-sensitive development that 
makes DBR convincing? Is it the sustainability evolving from intertwin-
ing research and design? Is it the potential Eureka moment, the sys-
tematically provoked insight, appearing in the design process? There 
can obviously be different reasons to use DBR; a dominant narrative 
has not (yet) emerged. This could be related to the fact that many DBR 
characteristics, like the iterative process or the research-practice col-
laboration, can also be found in other approaches and only become 
special when combined and related to each other. DBR changes how 
certain characteristics are weighted (Bikner-Ahsbahs, 2022). It is pre-
cisely these special features, the mutual relation of the characteristics 
to one another, the interweaving of design and research, and the 
knowledge that can be created in the process that this special issue is 
about. 

 

The contributions in this special issue 

We gather different kinds of articles, from overviews to (multiple) case 
studies and deep theoretical explorations. The articles by Prediger, 
Bikner-Ahsbahs, Rees Lewis et al. and Euler are based on or follow on 
from symposium presentations. The others are contributions beyond 
that, following a call. All articles address unresolved and newly de-
bated questions on DBR’s epistemology, associated challenges and rel-
evant experiences from research practice. 

One of the overarching topics is theory development. In “Conjecturing 
is not all: Theorizing in design research by refining and connecting cat-
egorial, descriptive, and explanatory theory elements” Susanne Predi-
ger draws attention to the details of theory generation in design re-
search. She argues that the elaboration of categorial, descriptive, and 
explanatory theory is a prerequisite for concise prescriptive theory. 
Using an example from teachers’ professional development, she 
demonstrates the complex interplays between the theory elements 
and the theorizing processes necessary for testing conjectures. This 
shows how deep theorizing, by unpacking and connecting theoretical 
elements, can go beyond local problem solving and contribute to re-
search. 

Barbara Feulner, Jan Hiller and Pola Serwene are also concerned with 
theory work in their article “Different paths of theory genesis in the 
DBR research process - a subject didactic view on theory application, 
verification and development”. Based on theoretical considerations 
and three case studies from DBR projects in geography didactics, they 
develop a model of theory genesis in DBR projects, visualizing how the-
ories are applied, examined and developed. They demonstrate that 
theory work in DBR is a dynamic and multi-layered process, and sup-
port a rule-guided, justified and transparent development of theories. 

Other articles are devoted to challenging entanglements between re-
search and teaching. Angelika Bikner-Ahsbahs addresses the question 

3.0 



                       Volume 8 | Issue 1 | 2024 | Article 64 
                        

4 

of responsibility in her article “Design research on an online summer 
school in mathematics education: An insight into philosophical com-
mitments”. She uses a case study from higher education to show how 
the three philosophical commitments going along with educational de-
sign research – the axiological, ontological and epistemological com-
mitment – are interrelated in a DBR project. She proposes that they 
should be united in a three-dimensional framework concept, integrat-
ing the ethical responsibilities of researchers for the design and the 
local theory.  

Dieter Euler focuses on the cooperation between science and practice. 
His article “How to align objectives of practitioners and scientists in 
DBR projects?” elaborates, based on experience and examples, what 
practitioners contribute in different phases of the DBR process, why 
an alignment of objectives is relevant, what the challenges of cooper-
ation are and which principles can guide the cooperation between 
practitioners and scientists in DBR. The author outlines a clarification 
process, distinguishing between a technical and an attitudinal dimen-
sion.  

Daniel Rees Lewis, Matthew Easterday and Chris Riesbeck develop rec-
ommendations on “Research Slices: Core Processes for Effective Itera-
tion in EDeR”. They propose principles of slicing to support effective 
iteration, characterizing effective research slices as minimal, deployed, 
valuable, and informative. Building on design-based ecological validity, 
slicing can be used to reduce wasted time and work in design research 
projects. With four case studies, the authors illustrate obstacles and 
pitfalls in slicing as well as strategies to deal with them. They address 
the challenge of following all principles at the same time and place slic-
ing in the context of other relevant strategies. 

In her article “Is this systematic enough? Systematicity and openness 
in the implementation phase of DBR” Silvia Introna focuses on the ten-
sion between requirements from research and teaching in implement-
ing an intervention. Her case study from the field of German as a for-
eign language illustrates challenges for researchers, especially con-
cerning project documentation. She discusses these challenges against 
the background of a recent discussion on DBR standards, draws atten-
tion to the need for guidelines to support researchers and suggests 
taking inspiration from concepts discussed in implementation re-
search.  

Alexa Brase addresses another challenge posed by the entanglement 
of research and educational practice. Her article “Knowledge Genera-
tion between Design, Data and Theory: Argumentation in design-
based research” follows on from the discussion on argumentative 
grammars and design narratives, asking which outcomes emerge in 
DBR and how authors justify them. In a literature review, the author 
gives an overview of various types of outcomes and key arguments for 
their justification, showing how active selection of an argumentation 
strategy is crucial for sharing insights from DBR. 

With these various considerations on “knowledge by design”, we wish 
to contribute to the discussion on DBR epistemology, invite further 
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perspectives (EDeR always invites discussion articles) and hope that 
researchers will find inspiration in it. 
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