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Design principles (DP) play a central role in Design-Based Re-
search (DBR) as a key mechanism for linking theory development
and practical design. Although their importance is widely
acknowledged, the early phase of their initial generation is often
described as methodologically unclear. To address this chal-
lenge, Althoff et al. (2025) proposed a Decision Map to structure
key decisions preceding the initial formulation of DP. Building on
this work, the present article aims to refine and adapt the Deci-
sion Map in order to provide more explicit guidance for this crit-
ical phase of DBR. The study draws on a retrospective compara-
tive analysis of three completed DBR projects in geography edu-
cation. The analysis focuses on (1) the role of design processes
prior to DP formulation, (2) the contribution of these early



phases to theory development, and (3) the influence of con-
text-specific project parameters. Based on these insights, the
Decision Map is revised by integrating exploration phases and
context-specific parameters as overarching framing elements
and by strengthening its connection to theory development. The
refined Decision Map offers a more differentiated and transpar-
ent heuristic for structuring the initial generation of DP espe-
cially for novice DBR researchers.
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Design-Based Research (DBR) is gaining increasing significance in (ge-
ography) education, as the approach is specifically aimed at linking
theory development with its transfer to classroom practice (Feulner et
al.,, 2021; McKenney & Reeves, 2019; Schmidt & Serwene, 2026).
Through this dual output, DBR represents an important approach for
addressing practical problems and establishing innovations in school
practice. To achieve this, prototypes are developed, evaluated, and re-
vised in iterative cycles (McKenney & Reeves, 2019). Central to the
transfer between theoretical and practical knowledge are design prin-
ciples (DP) (Euler, 2014a; Feulner et al., 2021). They translate existing
or newly generated insights into design guidelines, design criteria, ac-
tion guidelines, or design rules for practical application (Althoff et al.,
2025). Consequently, they are essential to the dual output of DBR pro-
jects and serve as a central quality standard (Feulner et al., 2021).

Despite their pivotal role in the DBR discourse within geography edu-
cation, the broader literature offers little concrete guidance on how
DP are initially generated (Euler, 2014b; Feulner et al., 2021). In gen-
eral, this process has often been described as “messy” and remains
methodologically unclear (Hanghgj et al., 2022). To support DBR re-
searchers during this challenging phase, different models were devel-
oped. Hanghgj et al. (2022) developed a heuristic model with five guid-
ing questions to develop, apply and evaluate DP. Focusing on the initial
generation of DP, Althoff et al. (2025) have developed a Decision Map
for this challenging phase. This map systematically outlines relevant
decision fields as well as exemplary procedures and decision options
for the initial generation of DP (Althoff et al., 2025).

While the Decision Map provides an important first step toward in-
creasing transparency in the initial generation of DP, the extent of its
practical guidance remains unclear. In retrospect and informed by new
insights from international literature, three major limitations become
apparent. Firstly, Althoff et al. (2025) position the initial generation of
DP as preceding the design of the prototype. Nevertheless, their work
illustrates how design processes in exploration phases influence the
initial generation of DP and shows that the development of these prin-
ciples cannot always be separated from the design process. However,
this relationship is not further specified and therefore needs to be
elaborated further. Secondly, despite the acknowledged relevance of

1



DP for theory development (Serwene et al., 2024), the Decision Map
does not clarify how to structure this process in early stages of DBR.
Lastly, while Althoff et al. (2025) contend that the initial generation of
DP is influenced by the specific context of a DBR project, they do not
systematically elaborate on the role of such contextual parameters.

Against this background, the overall aim of this article is to revise and
adapt the Decision Map presented in Althoff et al. (2025), drawing on
international literature and comparative reflections conducted after
the authors had completed their DBR projects. Subsequently, the De-
cision Map is refined and adapted to address the identified weak-
nesses. Finally, the application and limitations of the Decision Map are
discussed.

For the development of the Decision Map in Fig. 1, both general DBR
literature and illustrative examples, mostly from geography education,
were consulted. Based on those insights, three decision fields were de-
rived from the literature: identification of a knowledge base relevant
to the research subject (1), selection of knowledge for the transfer into
DP (2), and presentation and formulation of DP (3). These decision
fields cover key decisions DBR researchers need to make regarding the
initial generation of DP (Althoff et al., 2025).

1a) Which knowledge is LT S clie ) s e s 1d) Is additional
relevant for the project? Rushoniecoslasd et research necessary?
: on? suitable/productive? ’

1) Identification of a

knowledge base relevant to
the research subject

DBR process

_| Design phase: designing ivi’t_lm_e_,

the prototype

defined, practice-
relevant problem

2) Selection of knowledge for 3) Presentation and

the transfer into DP formulation of DP

2a) Which DP are
generally
considered?

3c) How are DP
operationalized
for practice?

2b) Which DP are 3a) How are DP 3b) How are DP
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1) Decision field
1a) Decision

Figure 1: Simplified and translated version of the Decision Map from
Althoff et al. (2025) with only the decision fields and decisions.

As shown in Tab. 1, Althoff et al. (2025) describe how the three authors
of the present article outlined their individual procedures for each field
during the initial development of DP within their PhD DBR projects. By



analysing and comparing these approaches, example decisions for
each decision field were formulated. These examples are intended to
support researchers during the initial generation of the DP, but they
are not exhaustive (Althoff et al., 2025).

Table 1: Example procedures for different decision fields from the

three DBR projects (translated from Althoff et al. (2025)).

Keller’s project

Polten’s® project

Barth’s project

Decision: 1) Identifying the Knowledge Base for the DP
Decision field: 1b) Knowledge sources

Collection of additional
empirical knowledge in a
multi-step exploration
phase through project days
and exploration cycles.

Knowledge from the litera-
ture, but no systematic re-
view.

Collection of experiential
knowledge from geogra-

phy teachers experienced
in key concepts.

Conduct of an additional
empirical study.

Knowledge from literature,
but no systematic review.

Collection of experiential
knowledge through three
exploration cycles.

Knowledge from litera-
ture, but no systematic
review.

Decision: 2)

Selection of Knowledge for Transfer into DP

Decision field: 2b) Criteria for excluding knowledge as DP

Conflicts with practice-re-
lated project parameters.

No added value for di-
dactic research.

Contradictions in the
knowledge base.

Lack of relevance to the re-
search goals.

Conflicts with practice-re-
lated project parameters.

Conflicts with research-re-
lated project parameters.

Overly general or non-spe-
cific.

Contradictions in the
knowledge base.

Conflicts with insights
from the exploration
phase.

Overly general or non-
specific.

Decision: 3) Presentation and Formulation of DP
Decision field: 3b) Linguistic formulation of DP

Main DP: formulated as
goals; subordinate levels:
specifications for achieving
the goals.

Full sentences using modal
verbs (“should” sen-
tences).

Formulated purely as de-
sign criteria without justifi-
cation or goals.

No strict adherence to a
formulation scheme.

Main DP: bullet points;
subordinate levels: full
sentences with some
bolding of keywords.

Passive constructions.

1 Née Althoff

See Project Key Concepts
(Polten)

Suggestion sentences us-
ing modal verbs
(“should” sentences).



To refine and adapt the Decision Map, its shortcomings were first elab-
orated based on existing literature. For each weakness, the aspects re-
quiring clarification were formulated in guiding questions. Retrospec-
tively, these questions were then answered for the three DBR projects
(Tab. 2). Afterwards, the procedures were compared and discussed to
inform the revision of the Decision Map. For a better understanding, a
brief overview of the projects, their status during the development of
the Decision Map and their current status is presented in Tab. 2.

Table 2: Brief description of the three DBR projects with current status
and status during the development of the Decision Map.

Digital Geo-Me-
dia

(Johannes Kel-
ler)

Content: Digital geo-media such as satellite imagery or web-map applica-
tions are important tools for spatial analysis in geography education. For ex-
ample, the combined use of satellite imagery and field excursions enables
students to analyse spaces from multiple perspectives (Keller et al., 2024a).
However, there is a lack of practical tips for teachers and few materials to
support this approach, a gap that should be closed using the DBR approach.
It is important, on the one hand, that the combined use creates added value
for students by overcoming disadvantages or enabling the combination of
different data sources. On the other hand, digital geo-media must be used in
the context of the key concepts (Keller & Siegmund, 2026a). These assump-
tions form the basis for DP that have been evaluated and further developed
in various studies with a DBR approach based on Reinmann (2020) and Feul-
ner et al. (2021) (Keller et al., 2024b; Keller & Siegmund, 2026a, 2026b).

Status During Development of the Decision Map: First part of exploration
phase was finished (Keller et al., 2024b) and exploration cycles started (Kel-
ler & Siegmund, 2026a). Only main DP were formulated but were completely
revised after finishing the exploration cycles.

Current Status: completed, corresponding doctoral thesis is in print.

Project Key
Concepts
(Julia Polten)

Content: Topics such as anthropogenic climate change, population growth,
and biodiversity loss are among the most pressing challenges of our time
and are integral parts of the subject of geography. Since their influencing
factors are part of highly differentiated systems with multiple interactions
(Ohl, 2013), these topics exhibit significant factual complexity (Bogeholz &
Barkmann, 2005), making their teaching and learning extremely challenging
(Ohl, 2013). An approach to addressing this complexity is the promotion of
conceptual learning. This is pursued in subject didactics through so-called
key concepts (Fridrich, 2016), defined as "fundamental [...] central ideas of
disciplinary thinking that can be found in various geographical phenomena"
(Fogele & Mehren, 2021, S. 50, translated by the authors). Examples in geog-
raphy include the human-environment system, various spatial concepts, or
the sustainability square (Fogele, 2016). While there are numerous indica-
tions in the literature of the great potential of conceptual teaching (Fridrich,
2016), there are still many uncertainties regarding its practical implementa-
tion, which have been raised both in academic discourse and by practition-
ers (Fogele, 2016). To address open questions on implementation, this DBR-
based project examined how conceptual learning, using the example of the
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key concept of the sustainability square, can be practically promoted in stu-
dent learning. To this end, a conceptual teaching unit on the topic of sustain-
able consumption was developed and implemented, researched, and opti-
mized over two DBR cycles.

Status During Development of the Decision Map: one of the two main cy-
cles was finished

Current Status: completed, the corresponding doctoral thesis has been de-
fended.

Project Ethical
Judgement
(Marcel Barth)

Content: Many topics in geography education, especially those related to
education for sustainable development and global learning, are character-
ized not only by factual but also by ethical complexity (Ohl, 2013). To ad-
dress this ethical complexity in geography teaching, didactic research has
long focused on moral judgment competence, where the (moral) attitudes
of learners are central to the analysis (Meyer & Felzmann, 2010). Only in re-
cent years have contributions emerged that criticize the focus of this ap-
proach on value ethics and possible relativism, advocating instead for under-
standing the ethical problem within the subject matter of geography (Barth
& Ullrich-Riedhammer, 2023; Ulrich-Riedhammer, 2017). Ulrich-Ried-
hammer (2017) calls for a questioning approach to understanding ethical
problems, which she describes as “ethical judgment in geography education’
and defines as “distinction within ethical questions” (Ulrich-Riedhammer,
2017, S. 106, translated by the authors). However, little is known about the
practical implementation of such ethical judgment in geography education,
and thus there are few prototype teaching units. The aim of this project was
to use DBR to develop context-independent design criteria for teaching and
learning environments for high school geography students.

)

Status During Development of the Decision Map: Exploration cycles and
one of the two main cycles were finished (Barth & Ullrich-Riedhammer,
2023).

Current Status: completed, corresponding doctoral thesis is in preparation.

Central to DBR is the design process, through which a deeper under-
standing of a problem and a viable solution are simultaneously devel-
oped. This process operates in a tension between creative—explora-
tory and deliberate, planned action (Reinmann, 2025). However, the
role of DP within this process remains unclear. While some models
view DP as outcomes emerging from iterative cycles of development
and evaluation, others propose formulating them as heuristic assump-
tions prior to creating an initial prototype (Easterday et al., 2018; Feul-
ner et al., 2021; McKenney & Reeves, 2019). Despite these differing
positions, there is broad consensus that design decisions in DBR must
always be informed, theoretically grounded, and transparently docu-
mented (Easterday et al., 2018; Reinmann, 2025). DP can provide an
important contribution to meeting these requirements (Feulner et al.,
2021).



In the model proposed by Feulner et al. (2021), DP serve as a mecha-
nism for integrating theoretical assumptions into practical design
work. To achieve this, they are formulated ahead of the formal design
process on several operationalisation levels. While the first stage of DP
are more closely tied to theoretical foundations, the final stages are
more practice-oriented. This multi-level structure enables a systematic
and traceable translation from the knowledge base into practice (Feul-
ner et al., 2021). In examples based on this model, all operationalisa-
tion levels were formulated prior to the design process (Hiller, 2017).
Nevertheless, exploration phases to test existing design and to gain
practical or empirical knowledge play a key role in this approach (Alt-
hoff et al., 2025; Feulner et al., 2021).

Althoff et al. (2025) similarly locate the initial generation of DP ahead
of prototype development. However, they also indicate that the de-
sign process during exploration phases can influence the initial gener-
ation of DP and that this process gradually merges with the develop-
ment of the prototype (Althoff et al., 2025). Consequently, these early
design activities warrant closer examination, as they meaningfully in-
fluence the generation of DP. To this end, it needs to be clarified which
design activities took place before or during the initial generation of
the DP, how these activities influenced the DP, and how the first pro-
totype was designed (Tab. 3).

Table 3: Design processes carried out before or during the initial gen-
eration of DP and development of the prototype.

Keller’s project

Polten’s project

Barth’s project

What design processes happened before and during the initial generation of DP and why were

they conducted?

Two-stage exploration
phase, in which teaching
materials were developed
and evaluated (Keller et
al., 2024a; Keller et al.,
2024b; Keller & Siegmund,
2026a).

One part of the explora-
tion phase was a DBR pro-
ject, in which DP were gen-
erated after iterative eval-
uation and revision of
teaching material (Keller &
Siegmund, 2026a).

Wish to structure
knowledge through the de-
sign process and assess
how design works.

No relevant design pro-
cesses happened before
the initial generation of
DP.

Conducting three explora-
tion cycles in own teaching
practice.

Using existing materials
for the initial exploration
cycle; subsequently devel-
oping new materials based
on insights gained from
the first exploration cycle.

Exploration cycles were
used to supplement the
literature base with practi-
cal knowledge and to test
ideas.



How did design processes influence the initial generation of DP?

Exploration phase was e Exploration phase was

used to collect empirical used to collect empirical

and practical knowledge and practical knowledge

for initial generation of DP. for initial generation of
DP.

DP were developed based

on best-practice experi- e DP were developed based

ence during exploration on best-practice experi-

phase as well as to avoid ence during exploration

problems with developed phase

materials (Keller & Sieg- )

mund, 2026a). ® Best-practice examples
derived from the teaching

Best-practice examples de- materials developed in the

rived from the teaching exploration cycles consti-

materials developed in the tute the final stage of the

exploration cycles consti- DP operationalisation.

tute the final stage of the

DP operationalisation.

How was the initial prototype designed?

Development of materials Prior to the initial genera- | ® Using existing materials

during the exploration tion of the DP, no design for the initial exploration

phases (Keller et al., processes in the sense of cycle (Mehren & Ulrich-

2024a; Keller et al., 2024b) exploratory phases were Riedhammer, 2021)

conducted; however, pre- .
Development of the proto- e Adaptation of the proto-

type for the main study af-
ter exploration cycles (Kel-
ler & Siegmund, 202643,
2026b).

liminary research was car-
ried out to generate addi-
tional knowledge for the
DP

No exploration cycle(s)

Development of the proto-
type based on the DP pre-
viously generated through
literature and empirical
approaches

The prototype aimed to
implement the initial DP as
closely as possible; it was
developed from scratch ra-
ther than drawing on exist-
ing materials

type after exploration cy-
cles



e Final stage of DP were for-
mulated after develop-
ment of the prototype

Across all three DBR projects, the procedural logic largely followed the
framework proposed by Feulner et al. (2021), according to which DP
are formulated prior to the main research cycles. To gain sufficient
knowledge for the initial generation of DP, exploration phases were
conducted in all three projects. These included various empirical stud-
ies as well as exploration cycles following a DBR logic. Keller’s and
Barth’s main focus was the generation of practical knowledge, as they
considered this to be insufficient for the initial development of DP. Pol-
ten, on the other hand, wanted to close knowledge gaps and integrate
practical knowledge from teachers (Althoff et al., 2025).

Keller's and Barth’s projects involved extensive exploration cycles
aimed at generating empirical and practice-based knowledge. Within
these phases, both researchers iteratively designed and revised teach-
ing materials following DBR principles: Barth primarily adapted exist-
ing materials and complemented them with newly developed ones,
Keller developed new materials and refined them across several itera-
tions. In both cases, the exploration phases formed the basis for the
subsequent initial generation of DP. Keller and Barth used this ap-
proach not only to supplement literature-based knowledge but also to
test and refine emerging ideas. In the course of this process, both re-
searchers developed novel approaches to addressing their respective
practical problems (Barth, 2022; Keller & Siegmund, 2026a). For this
purpose, a theory-driven design process without the explicit formula-
tion of DP initially proved to be more effective. The final operationali-
sation stage described by Feulner et al. (2021), target-group-specific
concretization, was realized through best-practice examples derived
from the materials developed during the exploration cycles or from
their adaptations.

By contrast, Polten’s project followed a different trajectory. Empirical
data were generated through two studies with teachers and students
(Althoff & Hase, 2024). In combination with literature-based
knowledge, these findings served as the primary foundation for the in-
itial development of the first three stages of DP. The design processes
began only thereafter. To this end, the second stage of DP was put into
practice. Once the teaching material was developed, the fourth stage
was used to explain how the second stage was operationalised.

In summary, design processes preceding the initial development of DP
are not a prerequisite for successful DBR projects. Rather, it became
apparent that such processes were used to generate the empirical and
practical knowledge required for the initial formulation of DP. Since
this knowledge includes both empirical and practice-based insights,
design processes proved to be a suitable means of generating it. At the



same time, Polten’s project demonstrates that alternative approaches
can also be used to generate relevant knowledge.

A central goal of DBR is the (further) development of theories through
the iterative evaluation and refinement of prototypes. Those new the-
ories or theory elements should provide solutions for the selected
practical problem. Given the nature of the practical problem, no exist-
ing theory can be assumed to provide a direct solution. Consequently,
innovative solutions must be developed by translating theoretical, em-
pirical, and practical knowledge into prototypes (Althoff et al., 2025).
Following the model proposed by Feulner et al. (2021), this process is
guided through the initial development of DP.

To develop DP literature-based, empirical and practical knowledge
needs to be transferred into DP. To this end, existing theories may be
adopted, abstracted, specified, further developed, transferred, gener-
alized or interconnected (Prediger, 2015). The nature, quality, and fit
of a theory determine whether and how it can be creatively adapted
or directly adopted (Prediger, 2015; Serwene et al., 2024). Accordingly,
it is important to consider whether a theory is prescriptive or prognos-
tic, explanatory or descriptive, or normative in nature (Prediger, 2015).
On the other hand, different forms of knowledge could also be trans-
ferred to initial theories, which could be useful to structure theory de-
velopment (Serwene et al., 2024).

Following Prediger’s (2015) argumentation, theories for further devel-
opment can be adopted from literature or newly developed. To this
end, four types were suggested, ranging from developing them based
on practical knowledge, through adaptation from other disciplines, to
interconnecting different theories (Prediger, 2015). For example,
(Feulner, 2020) adapted the well-established self-determination the-
ory by (Ryan & Deci, 2020) for her initial DP to develop an innovative
instructional design. Within the DBR cycles, this design was subse-
qguently evaluated with regard to its effectiveness. In contrast, Hiller
(2017) translated theories from multiple domains into several DP, a
step that was necessary due to the multidimensional nature of the
practical problem. As a result, different theories were interconnected
during the theory development (Serwene et al., 2024). However, it is
not always required to rely exclusively on literature-based theories. As
demonstrated by the project of Serwene (2023), initial theories in-
forming the initial development of DP can also be derived from empir-
ical findings or practical experience.

The Decision Map of Althoff et al. (2025) emphasizes the role of the
three types of knowledge (literature-based, empirical, and practical) in
identifying the knowledge base in the first decision field. It also points
out that knowledge to be transferred into DP needs to be selected.
However, the Decision Map does not provide structured guidance on
how to connect these steps to theory development. It remains unclear
how to select theories for development of DP. These unresolved as-
pects were retrospectively compared in Tab. 4 across the three pro-
jects to examine how these steps were carried out.



Table 4: Examples for initial theories and theory development in the

three DBR projects.

Keller’s project

Polten’s project

Barth’s project

What example theories were relevant for solving the practical problem?

Main theory: Geographical | ¢ Of part|(‘:ul‘ar |mportar\ce e Main theory: ethical judg-
key concepts as a structur- were existing theoretical .
i id for geographical considerations on teach- ment in geography educa-
'”? a" g grap ) ) } tion (Ulrich-Riedhammer,
thinking (Fogele, 2016). ing with geographical key 2017)
. concepts (Fogele &
Furthermore, multiple Mehren, 2021) N .
theories and empirical re- ’ ' * Addltlonal theories de-
sults from different areas e Furthermore, theories on r|ved., for example, from
of geography education ESD (Haan, 2007, 2008) as the field of moral psychF)I-
and other subject didac- well as psychological theo- Cth' such as moral sensi-
tics were useful, e.g. ries (e.g. Sweller & Chan- tivity (Res‘t, 198'6)' or from
about the role of visualiza- dler, 1991) were incorpo- other SUbJeCt' d|<?|act|cs
tions (Hmelo-Silver et al., rated. concerned with judgment
2017), teaching concep- in subject-specific instruc-
tual knowledge (Fogele & tion
Mehren, 2021; Serwene,
2023) or instructional de-
sign models (van Mer-
riénboer, 2020).
How were theories used to develop DP?
Main theory was selected ¢ Mal'n'theory was partly in- e Existing solution based on
. sufficient for the develop- .
as key to solving the prac- ¢ DP the main theory proved to
tical problem. However, it ment o ’ be unsuitable for educa-
was insufficient to develop | @ Other theories were suffi- tional purposes.
DP. i
cient for deve!opment of e Based on the main theory
. DP (e.g. theories on ESD), .
Exploration cycles were ) ) new ideas were developed
. . while theories about stu- . .
used to gain empirical and ) and tested in exploration
. dents’ conceptions about .
practical knowledge how o i cycles. In this step other
. sustainability were miss- . .
the main theory can be ; theories were incorpo-
. ing.
used, using elements from rated.
existing theories e Research was conducted
I ) od ® Once the proposed solu-
DP were synthesized to close knowledge gaps. tion was deemed satisfac-
based on the results. They | o Sufficient theories/theory tory, initial DP were gener-

specify how the main the-
ory can be applied based
on other theories and em-
pirical insights.

elements in combination
with additional research
was used for the initial de-
velopment of DP.

ated.
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Why were theories selected for further development and which theories were not selected?

Research Gap: Main theory
was not applicable to analyse
satellite imagery.

Some theories were not cho-
sen for further development
(e.g., deep structures) to
keep research focus. How-
ever, those theories still af-
fect the design.

Research Gap: implemen-
tation of teaching with ge-
ographical key concepts

Some theories (e.g., on
ESD) were used as a foun-
dation for the initial gen-
eration of the DP; how-
ever, further development
of these theories was not
pursued due to their es-
tablished nature and exist-
ing level of differentiation

Research Gap: methodo-
logical implementation of
ethical judgment in geog-
raphy education

Some theories were not
selected for further devel-
opment (e.g., ethical lan-
guage competence) in or-
der to maintain the re-
search focus and due to
the substantial additional
data volume, that would
have required analysis.
However, those theories
still affect the design.

Were initial theories formulated?

® No explicit formulation of
initial theories for devel-
opment of DP

e Initial Theories were im-
plicitly formulated in Kel-
ler und Siegmund (2026a)

No explicit formulation of
initial theories for devel-
opment of DP

Initial theories are implic-
itly formulated in the the-
oretical section of the dis-
sertation

No explicit formulation of
initial theories for devel-
opment of DP

Initial theories were im-
plicitly formulated in
Barth (2022)

Across all three DBR projects, a single theory initially served as the cen-
tral foundation for the development of DP and, consequently, for ad-
dressing the respective practical problem. However, the comparative
analysis presented in Tab. 4 shows that in none of the projects was the
selected main theory sufficient on its own to guide the development
of robust DP. Keller and Polten reflected this insufficiency during the
development of the knowledge base. In Barth’s project, it emerged
during classroom implementation. None of the researchers used the
functions or structural characteristics of theories to evaluate them

(Prediger, 2015).

To address these limitations, the authors systematically integrated ad-
ditional sources of knowledge. These included literature-based theo-
ries from related domains as well as newly generated empirical and
practice-based insights derived from exploration phases. In this con-
text, theories and knowledge from adjacent fields and other subject
didactics were integrated.

The selected main theory in each project framed a specific research
gap. In each case, existing main theories were further developed to
allow their practical application for educational purposes. This aim was
defined prior to the initial generation of DP. Other theories were not
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selected for further development in order to narrow the research fo-
cus, manage the volume of data, or because the respective theories
were already well established and sufficiently differentiated. Never-
theless, complementary theories played a crucial role in the develop-
ment of DP. Elements drawn from these additional theories were used
to adapt, specify, or operationalise the main theory in relation to the
practical problem.

In all three projects, different knowledge types were synthesised in DP.
However, none of the authors explicitly formulated initial theories. In-
stead, the theoretical elaboration underlying the DP remained implicit,
embedded in the synthesis of theoretical assumptions, empirical find-
ings, and practical considerations.

In summary, it became evident that the early stages of DBR play a cru-
cial role in theory development. To this end, a research gap was iden-
tified, and a decision was made on how to address this gap. In all three
projects, existing theories were further developed for this purpose. Al-
ternative approaches are outlined by Prediger (2015) and Serwene et
al. (2024). In addition, initial measures for theory development were
taken. Existing gaps were addressed either by drawing on established
theories or through exploratory phases. In the latter case, empirical
and practical knowledge was collected. In all three projects, the avail-
able knowledge base was synthesized prior to the derivation of DP,
even though no explicit initial theories had been formulated.

Beyond the specific content of a DBR project, the project's context can
influence DP at various levels. This includes research-related project
parameters, practice-related project parameters, and the nature of
theory-practice collaborations, which are an essential part of DBR.

Research-related project parameters refer to conditions arising from
the scientific context of the project. These could include time con-
straints (e.g., duration of externally funded projects), human resources
(whether they are run by a single researcher or a larger team), financial
resources (the available budget), or mandatory project requirements
(e.g., objectives in externally funded projects).

Practice-related project parameters refer to conditions inherent to the
practical context or demands arising from it. In this case, the practical
context refers to the setting in which the design will be tested. Exam-
ples of conditions could include required alignment with the pre-
scribed curriculum, the size of learning groups, technical equipment
available, or adherence to common practices (routines, didactic prin-
ciples, etc.). Obczovsky et al. (2024) argue that these factors influence
how theory can be used in the design process and recommend a prag-
matic implementation.

The cooperation between researchers and practitioners is a key char-
acteristic of DBR (McKenney & Reeves, 2019), with varying forms of
interplay between these perspectives (Aigner & Malmberg, 2022;
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Reinmann, 2025; Serwene, 2024). Through the collaboration of both
sides, the focus on theory building as well as the practical relevance of
DP can be ensured, which later DP mostly lack (Sales & Ferreira, 2025).
However, these collaborations can also influence the initial generation
of DP. As outlined by Sloane (2010), theory-practice collaborations can
be used to select knowledge to be transferred into DP. In this ap-
proach, theorists develop workshops for teachers, which the teachers
use to experiment with innovations. The reflections of both the teach-
ers and the theorists are then used to cyclically further develop the
workshops (Sloane, 2010). On the other hand, different goals and
agencies of researchers and practitioners can also influence the sec-
ond and third decision field (Buhl et al., 2022). Additionally, power im-
balances between researchers (Willer et al., 1997) or in theory-prac-
tice collaborations (Schreiber & Ghafoor-Zadeh, 2022) can affect both
the selection of knowledge to be transferred into DP and the way they
are formulated.

Another way to integrate practical and theoretical knowledge is to
conduct DBR projects while assuming a dual role. Particularly during
the design and redesign phases, this dual role, such as acting simulta-
neously as researcher and practitioner, can be perceived as beneficial,
as it allows instructional materials to be tailored more precisely to the
specific needs of the learner group. On the other hand, such a dual role
may require increased justification, especially concerning the legiti-
macy of acting in personal union and the scientific rigor of the research
project (Serwene et al., 2025). In such dual roles, it is essential that
researchers critically reflect on their own position within the DBR pro-
ject (Aigner & Malmberg, 2022).

In summary, researchers should be aware of the specific context of
their project, as these factors may influence decision-making during
the initial generation of DP. Particularly, the research-related and prac-
tice-related parameters as well as the nature of collaboration with
other researchers and practitioners are relevant. However, Obczovsky
et al. (2024) argue for a pragmatic approach during the DBR to keep
DBR feasible. In the Tab. 5, those aspects were described in an exem-
plary manner for the three research projects.

Table 5: Example of the influence of research- and practice-related
parameters and the nature of cooperations on the initial generation

of DP.
Keller’s project Polten’s project Barth’s project
What were the research-related parameters?

e The research-project was e The dissertation project ® Research began as an ex-
embedded in a three-year was embedded in a time- ternal dissertation along-
externally funded project. limited funding scholar- side full-time employment

ship. as a teacher at a high

e The use of an app

school.
(“BLIF:Explorer”) as well as
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the subject-specific con-
tent for the project days
was predefined in the pro-
ject.

Due to time constraints, a
comprehensive literature
review was not conducted;
instead, a topic-specific lit-
erature search was carried
out.

The topic and research in-
terests of the project were
fixed, but there was flexi-
bility in the details.

Due to time constraints, a
comprehensive literature
review was not conducted;
instead, a topic-specific lit-
erature search was carried
out.

Dissertation was a follow-
up project of another dis-
sertation.

This research project was
not part of an externally
funded project.

No external financial or
time-related constraints

The dual role of the re-
searcher offered the op-
portunity to conduct low-
barrier exploratory cycles
and carry out research.

What were the project-related parameters?

DP should be applicable
during a project day or in
regular classroom settings
(with 20-30 participants
and lessons of 45 or 90
minutes)

DP must comply with cur-
ricular requirements and
should not require tech-
nology that is not available
in schools

No prior knowledge of stu-
dents and teachers about
satellite imagery must be
taken into account

DP should be applicable in
regular classroom settings
(with 20-30 participants
and lessons of 45 or 90
minutes)

DP must comply with cur-
ricular requirements and
should not require tech-
nology that is not available
in schools

The developmental prod-
uct (a conceptual teaching
unit) must be designed so
that it fits methodologi-
cally and didactically into
“everyday” teaching

DP should be applicable in
regular classroom settings
(with 20-30 participants
and lessons of 45 or 90
minutes)

DP must comply with cur-
ricular requirements and
should not require tech-
nology that is not available
in schools

DP need to consider the di-
dactic guidelines estab-
lished in the school con-
text, such as competency-
based teaching and re-
search findings from edu-
cational psychology (moti-
vation, interest, etc.).

What is the nature of the cooperation between researchers and practitioners?

Personal union between
researcher and practi-
tioner. Full-time job at uni-
versity, only limited teach-
ing experience.

The theory-practice collab-
oration in the project was
based on unstructured ex-
changes before and after

Exchange with practition-
ers in the context of con-
ducting expert interviews,
from which insights for the
development of the DP
were derived.

Generation of the DP by
the author herself; collabo-

Personal union between
researcher and practi-
tioner, works at both uni-
versity and school

Additionally, during the ex-
ploration phase, exchanges
with other experts took
place to discuss the gener-
ation of the DP.
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the project days during the
exploration phase. The DP
were formulated by the re-
searcher alone.

rative work with practi-
tioners on optimizing the
implementation of the DP
in the teaching unit.

e The teaching unit was con-
ducted not by the re-
searcher but by practition-
ers.

Both Keller’s and Polten’s projects were embedded within time-lim-
ited research frameworks. In these cases, the topics and research in-
terests were shaped by specific project objectives (Keller) or by gen-
eral conditions set by the scholarship (Polten). These research-related
parameters directly influenced the scope and content of the devel-
oped teaching units, thereby guiding the formulation and direction of
DP. For instance, Keller’s project was subject to explicit requirements
regarding the mandatory use of an app and satellite imagery, which
determined the structure and operationalisation of DP. In contrast,
Barth’s project was not constrained by external project parameters.
Instead, the DBR project emerged from a practical problem identified
in the preliminary study. While this problem setting also influenced the
development of DP, the parameters were derived intrinsically from the
research question itself rather than from external project conditions.

Due to time constraints, neither Keller nor Polten conducted a com-
prehensive literature review to identify the relevant knowledge base.
In contrast, a literature review was unnecessary in Barth’s project, as
it was built upon a previous dissertation that had already established
the research and literature context. However, Barth also faced time
constraints, which arose from the dual burden of teaching full-time at
a high school while simultaneously conducting a DBR project. Never-
theless, this dual role provided him with the opportunity to conduct
low-barrier exploratory cycles and carry out research.

What all three research projects have in common is that new teaching
concepts for regular school instruction were developed. Therefore, the
teaching materials created must be usable in regular classroom teach-
ing, consider curricular requirements, and implement general didactic
principles (e.g., clarity, relevance to everyday life).

The theory-practice collaboration during the initial generation of the
DP varied across the three projects. In the Digital Geo-Media project,
feedback from teachers was collected in an unsystematic manner dur-
ing project days in the exploration phase. Polten gathered practical
knowledge from teachers through interviews and collaborated with
teachers in delivering the teaching unit, while Barth worked as a
teacher, thus taking on the dual role of practitioner and researcher.
This dual role entails both opportunities and challenges. In order to
reflect on and become aware of each role within the research process
and to ensure transparency, Barth employed the dual pearl model

15



from Aigner und Malmberg (2022) for reflection. All three projects tar-
get both theory-development and output for teachers, which was con-
sidered in the implementation of the DP (Althoff et al., 2025).

In all three research projects, additional research was necessary, as the
literature-based knowledge was considered insufficient. This oppor-
tunity was used in all three projects to initiate first theory-practice col-
laborations. For example, this included the collection of experiential
knowledge during project days (Keller), expert interviews with teach-
ers (Polten), and generating experiential knowledge/empirical data
through exploration cycles (Barth/Keller) (Keller & Siegmund, 2026a).
Polten and Keller also conducted additional studies (Althoff & Hase,
2024; Keller et al., 2024b).

While Sloane (2010) calls for a theory-practice cooperation to design
what knowledge should be transferred in DP, the authors made this
decision by themselves. E.g., in Polten's project contradictions arose
between interviewed teachers, which required a decision to be made.
Yet, a decision in this early stage of the DBR process is not necessarily
final, as discarded options can be implemented in a later cycle.

The original version of the Decision Map proposed by Althoff et al.
(2025) provides a clear and systematic structure for organizing key
steps that precede the initial development of DP. However, a retro-
spective analysis of the three projects reveals that several critical mo-
ments within this early phase were only implicitly addressed or re-
mained under-specified. Against this background, the analysis high-
lights opportunities to revise and extend the Decision Map in order to
provide more explicit guidance for navigating these crucial steps in this
particularly critical phase:

In particular, our findings show that design processes prior to the ini-
tial formulation of DP are typically situated within exploration phases
(Feulner et al., 2021). Within these phases, DBR cycles or other ap-
proaches to Research Through Design are especially suitable for gen-
erating context-specific empirical and practical knowledge (Reinmann,
2025). However, they are not mandatory, as alternative pathways for
generating such knowledge were also identified. While exploration
phases are most closely linked to decision field 1 (identifying the
knowledge base), their outcomes influence all subsequent decision
fields. To account for this overarching role, the revised Decision Map
explicitly incorporates “exploration phase” as a framing element that
surrounds and informs the entire decision-making process rather than
being tied to a single decision field (Figure 2).

To strengthen the contribution of DBR to theory development, it
seems valuable to focus this contribution on the Decision Map. Across
the analysed projects, it became evident that even early stages of DBR
are important for theory development. To this end, several steps seem
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to be important. Firstly, a research gap should be identified, and deci-
sions be made about which paths of theory development fit to the DBR
project (Prediger, 2015). To structure this process more systematically,
it may be crucial, when building the knowledge base, to explicitly iden-
tify which theories are relevant (Prediger, 2015). Assessing their func-
tion and structure could be useful to identify knowledge gaps. This de-
cision is added in the first decision field. Due to the role of exploration
phases for theory development, this is also added within the frame of
the Decision Map (Fig. 2).

For the generation of DP, it is relevant to synthesize the knowledge
base and select knowledge to be transferred into DP. To this end, dif-
ferent knowledge types from the knowledge base need to be consid-
ered. Although initial theories were not used in the analysed projects,
we suggest that the formulation of initial theories could be helpful for
this step. This step could also help to increase transparency (Serwene
et al., 2024). Consequently, we added this in the second decision field.
Lastly, all three projects indicated that especially the decision 3c) is
closely linked to the design phase. To take this into account, a connec-
tion between these two aspects is added.

Lastly, our analysis showed that various context-specific parameters
affect the initial development of DP. These include research-related
parameters, practice-related parameters, as well as the nature of co-
operation between researchers and practitioners. To systematically
account for these influences, we incorporated them as framing ele-
ments in the revised Decision Map as displayed in Fig. 2.
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1a) Which knowledge 1b) What sources are 1d) Is the existing
is relevant for the the knowledge based knowledge
project? on? suitable/productive?

1e) Is additional
research necessary?

DBR process
over time
—_————

defined, practice- _ _| Design phase: Designing
relevant problem the prototype

2b) Which DP 2c) Which DP
are generally are not
considered? included?

3c) How are DP
operationalized
for practice?

3a) How are DP 3b) How are DP
presented? formulated?

1) Decision field
1a) Decision

Figure 2: Refined and adapted version of the simplified Decision Map
with the three decision fields and the frame in which those decisions
need to be made (adapted from Althoff et al. (2025)).

5.0 Discussion

The overall aim of this study was to refine and adapt the Decision Map
by Althoff et al. (2025) to better support research during a crucial
phase of DBR. To achieve this, the identified weaknesses of the Deci-
sion Map were examined in detail. Through a retrospective compari-
son of how the authors approached early design processes, developed
theoretical insights, and addressed context-related parameters, the
original Decision Map was adapted to overcome these limitations.
However, the Decision Map itself does not constitute a full DBR model;
rather, it highlights a specific yet highly relevant aspect within DBR
projects. In the following, its application within existing DBR models
and its limitations will be discussed.
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According to the Decision Map, the initial generation of DP is tempo-
rally situated between the explication of the initial problem and the
first design phase of the development product (Althoff et al., 2025).
Thus, despite the inherent oscillations within the decision fields and
the fluid transition into the design phase (see Section 3.1), the Decision
Map is somewhat static (Althoff et al., 2025). Consequently, it fits well
with the process model for DBR from Feulner et al. (2021), with its
clearly structured phases from DP generation, design, etc. In such a
model, the Decision Map can provide a crucial step toward structuring
the process, encouraging researchers to engage in the initial genera-
tion of DP before the design process begins, and allowing for informed
design decisions and transparent documentation. Against this back-
ground, we argue that the Decision Map can also be used in structural
models like the Research-Through-Design (RTD) model displayed in
Fig. 3 (Reinmann et al., 2024).

Practical solutions
Protypes/Artifacts

Changing
dimension

changing changing

Idea

ordering

RESEARCHING

Empirical insights
Phenomena/Data

Local theories
Principles/Patterns

ordering

investigating
y

Understood reax.xw

Figure 3: The RTD Model with its three dimensions (Reinmann et al.,
2024; translated by the authors)

In the RTD model by Reinmann et al. (2024), the design process takes
center stage, consisting of an ordering, a transforming, and an investi-
gating dimension. The iterative character of DBR projects emerges
through the oscillation between any two of these dimensions (Rein-
mann et al., 2024). Between the ordering and transforming dimen-
sions, ideas are intended to emerge and be translated into prototypes.
Between the transforming and investigating dimensions, testable hy-
potheses should be formulated, which can then, in the final possible
oscillation, be developed into models and theories. Although DP are
not explicitly mentioned here, they can, based on the understanding
applied in this article, be located within all three oscillations (Althoff
et al., 2025; Euler, 2014b; Feulner et al., 2021). DP can be understood
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as a means of translating ideas, hypotheses, as well as theories and
models into practical designs. As the RTD model has no intended start-
ing point, the decision fields identified in the Decision Map can be used
within all three oscillations (Reinmann et al., 2024).

However, some assumptions on which the Decision Map is based on,
clearly interfere with the RTD model. By focusing on design, the RTD
model creates a new structure in the relationship between design, the-
ory, and empirical research within the DBR process. This (new) under-
standing of DBR emphasizes the potential for creativity and openness
in design, which is especially important during the initial design of the
end product or intervention (Reinmann et al., 2024). Although the De-
cision Map emphasises the role of early design processes, it also fo-
cuses on project-related parameters. The latter may limit the potential
for innovation but may ensure practical applicability.

Another distinction between the RTD model and the Decision Map is
that in the RTD model, design is the primary action. Thus, unlike the
Decision Map, the RTD model does not follow a clear sequence of
steps. Instead, it is understood as a model that deliberately avoids pre-
scribing a starting point and/or a mandatory sequence of actions
(Reinmann et al., 2024). Reinmann et al. (2024) emphasize that alt-
hough the RTD model must be applied in a temporal dimension, the
entry point and temporal sequence are determined by decisions aris-
ing from the oscillations within the three dimensions. In contrast, the
Decision Map presents explicit decisions, including decision options.
Thus, the RTD model remains intentionally vague, providing significant
interpretive and creative freedom, particularly for advanced DBR re-
searchers. However, for novice DBR researchers, the model’s complex-
ity (oscillating dimensions; iterative-cyclical steps within the dimen-
sions; the cyclical structure of the model as a whole) is likely to be chal-
lenging.

The Decision Map, by aiming for structure, may somewhat constrain
creative processes but provides a more straightforward entry point,
particularly for DBR novices, by focusing on DP as central elements of
the DBR process and offering a structured presentation of potential
decisions and options in the generation of DP (Althoff et al., 2025).
Nevertheless, the decisions named in the Decision Map need to be
made in all DBR projects, even if no DP are formulated. In such cases,
alternative ways of transparently presenting design decisions are
needed (Reinmann et al., 2024). Although it is possible to use DBR cy-
cles to collect empirical knowledge for the initial generation of DP (Kel-
ler & Siegmund, 2026a), it remains unclear if and how the Decision
Map can be used to revise DP or designs.

DP play a central role in ensuring the quality of DBR projects, as they
enable both transparent documentation and the transfer of results
into practice (Feulner et al., 2021; Hiller et al., 2026). Building on the
dimensions of the RTD model, Reinmann (2022) formulated quality
standards that support this process. Within this framework, the Deci-
sion Map can contribute in particular to helping researchers present
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their design decisions transparently and become aware of the poten-
tial consequences of these decisions (Reinmann, 2022). The map also
plays a role in the additional meta-dimension, as it is essential here
that researchers critically reflect on their own role within the DBR pro-
cess, an aspect captured in the content-specific parameters.

In conclusion, it is important to acknowledge the limitations of the De-
cision Map. In the development, only the approaches and decisions of
the three projects by the authors were considered. The Decision Map
is therefore not based on a broad empirical basis but rather presents
possible approaches. Due to its development based on three ongoing
research projects, all situated within the field of geography education
and referring to the same DBR model, the article reflects a strong align-
ment with the DBR understanding prevalent in the geography educa-
tion research community (Feulner et al., 2021). Consequently, it re-
mains to be explored how the Decision Map might be applied in DBR
approaches beyond the context of geography education.

The various theory-practice collaborations used in the research pro-
jects indicate that the decision fields and decisions formulated in the
Decision Map (Fig. 3) remain consistent regardless of the nature of col-
laboration. However, this article does not show how the map can be
integrated into this process in a targeted manner. Adapting and apply-
ing the Decision Map to projects involving other forms of theory-prac-
tice partnerships appears both promising and desirable.

This article refined the Decision Map by Althoff et al. (2025) to better
support the initial generation of DP in DBR. Based on a retrospective
comparison of three DBR projects in geography education, the analysis
highlights the importance of exploration phases, the role of theories,
and context-specific parameters in the initial generation of DP. The re-
vised Decision Map addresses these findings by incorporating them
both as a framing structure and as explicit decisions within the decision
fields. While the Decision Map does not constitute a comprehensive
DBR model, it offers a focused heuristic, particularly valuable for re-
searchers in the early stages of DBR projects.
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revision of the manuscript. The content, analysis, and interpretations
are entirely the responsibility of the authors.

Authors Contribution: Concept, original draft: Julia Polten, Marcel
Barth, Johannes Keller; manuscript review, and revision: Johannes Kel-
ler; Visualization of the decision map: Julia Polten, Johannes Keller.

21



Aigner, W. & Malmberg, |. (2022). Das duale Perlenmodell fiir DBR.
Klarungen erreichen zwischen Forschungsanspruch und Un-
terrichtsgeschehen in Design-based Research. In U. Konrad &
A. Lehmann-Wermser (Hrsg.), Musikunterricht durch For-
schung veréndern? Design-Based Research als Chance fiir The-
oriebildung und Praxisverdnderung (Forschungsbericht / Insti-
tut fiir Musikpddagogische Forschung, Hochschule fiir Musik,
Theater und Medien Hannover: Nr. 31, S. 29-48). Institut fir
Musikpadagogische Forschung Hochschule fiir Musik Theater
und Medien.

Althoff, J., Barth, M. & Keller, J. (2025). Zur Generierung von Design-
prinzipien im DBR-Prozess: Theorie- und praxisbasierte Ent-
wicklung einer Entscheidungsmap. Hochschullehre, 10(53),
675—688.

Althoff, J. & Hase, J. (2024). Nachhaltigkeit in aller Munde — und in
Schilerkdpfen? Ergebnisse einer geographiedidaktischen In-
terventionsstudie zu Schilervorstellungen zu Nachhaltigkeit.
In M. Sauerwein (Hrsg.), Hildesheimer Geographische Studien
(Bd. 14, S.1-24). Universitatsverlag  Hildesheim.

Barth, M. (2022). Ethische Urteilskompetenz im Geographieunterricht:
Erste Ideen zu einem Kompetenzmodell. In M. Dickel, G. Gudat
& J. Laub (Hrsg.), Ethik fiir die Geographiedidaktik (Sozial und
Kulturgeographie: Bd. 58, S. 83—106). Transcript Verlag.

Barth, M. & Ullrich-Riedhammer, E.-M. (2023). Ein ethisch-geographi-
sches Problem verstehen.: Zugange in der Geographiedidaktik.
Didaktik der Philosophie und Ethik(4), 50-62.

Bogeholz, S. & Barkmann, J. (2005). Rational choice and beyond: Hand-
lungsorientierende Kompetenzen fiir den Umgang mit fakti-
scher und ethischer Komplexitat. In R. Klee, A. Sandmann & H.
Vogt (Hrsg.), Lehr- und Lernforschung in der Biologiedidaktik
(Bd. 2, S. 211-224). Studienverlag.

Buhl, M., Dirckinck-Holmfeld, L. & Jensen, E. O. (2022). Expanding and
orchestrating the problem identification phase of design-
based research. Nordic Journal of Digital Literacy, 17(4), 211-
221.

Easterday, M. W., Rees Lewis, D. G. & Gerber, E. M. (2018). The logic
of design research. Learning: Research and Practice, 4(2), 131-
160.

Euler, D. (2014a). Design Principles als Kristallisationspunkt flir Praxis-
gestaltung und wissenschaftliche Erkenntnisgewinnung. In D.
Euler & P. F. E. Sloane (Hrsg.), Design-based research (Zeit-
schrift fiir Berufs- und Wirtschaftspéddagogik Beiheft: Bd. 27,
S. 97-112). Franz Steiner Verlag.

Euler, D. (2014b). Design Research: A paradigm under development.
Zeitschrift fiir Berufs- und Wirtschaftspddagogik, 1(27), 15-41.

Feulner, B. (2020). SpielRdume: Eine DBR-Studie zum mobilen ortsbe-
zogenen Lernen mit Geogames. Dissertation. Geographiedi-
daktische Forschungen: Bd. 73. Hochschulverband fiir Geogra-
phiedidaktik.

22



Feulner, B., Hiller, J. & Serwene, P. (2021). Design-Based Research in
der Geographiedidaktik: Kernelemente, Verlaufsmodell und
forschungsmethodische Besonderheiten anhand vier ausge-
wahlter Forschungsprojekte. EDeR. Educational Design Re-
search, 5(2).

Fogele, J. (2016). Entwicklung basiskonzeptionellen Verstdndnisses in
geographischen Lehrerfortbildungen [Dissertation, Institut fir
Geographie; Verlagshaus Monsenstein & Vannerdat OHG,
Justus-Liebig-Universitat GieBen]. GBV Gemeinsamer Biblio-
theksverbund.

Fogele, J. & Mehren, R. (2021). Basiskonzepte: Schliissel zur Férderung
geographischen Denkens. Praxis Geographie(5), 50-57.

Fridrich, C. (2016). Basiskonzepte in Geographie und Wirtschaftskunde
— ein Vorschlag fur die Sekundarstufe I. GeoGraz, 30(59), 24—
31.

Haan, G. de (2007). Bildung fir nachhaltige Entwicklung als Hand-
lungsfeld. Praxis Geographie(9), 4-9.

Haan, G. de. (2008). Nachhaltigkeit und Gerechtigkeit: Grundlagen
Und Schulpraktische Konsequenzen. Wissenschaftsethik und
Technikfolgenbeurteilung, 33: Bd. 33. Springer Berlin Heidel-
berg.

Hanghgj, T., Handel, V. D., Duedahl, T. V. & Gundersen, P. B. (2022).
Exploring the Messiness of Design Principles in Design-Based
Research. Nordic Journal of Digital Literacy, 17(4), 222-233.

Hiller, J. (2017). Die Unternehmensfallstudie als Unterrichtsmethode
fiir den Geographieunterricht: Eine Design-Based-Research-
Studie. Dissertation an der Padagogischen Hochschule Lud-
wigsburg. Geographiedidaktische Forschungen: Bd. 67 [1 On-
line-Ressource (XIl, 376 Seiten)]. readbox unipress.

Hiller, J., Feulner, B. & Serwene, P. (2026). Der Beitrag von Design-
Prinzipien zu mehr Transparenz und erfolgreichem Transfer
beim Design-Based Research. EDeR. Educational Design Re-
search, 10(1).

Hmelo-Silver, C. E., Jordan, R., Eberbach, C. & Sinha, S. (2017). Systems

learning with a conceptual representation: a quasi-experi-
mental study. Instructional Science, 45(1), 53-72.

Keller, J., Blersch, M., Plass, C. & Siegmund, A. (2024a). Je griner,
desto besser!? Die Bedeutung von Grinraumen fiir zukunfts-
fahige Stadte. Praxis Geographie(4), 22-26.

Keller, J., Heger, J., Petersen, M., Blersch, M. & Siegmund, A. (2024b).
Einfluss von Alter, Anzahl mobiler Endgerate und Festlegung
der Interaktionsraume auf die intrinsische Motivation bei App-
gestlitzten Exkursionen mit Satellitenbildern. GW-Unterricht,
176(4), 35-51.

Keller, J. & Siegmund, A. (2026a). Nutzung digitaler Geomedien im
Kontext des geographischen Basiskonzepts ,,Raummuster (im
Wandel)“: Entwicklung erster Designprinzipien. EDeR. Educa-
tional Design Research, 10(1).

23



Keller, J. & Siegmund, A. (2026b). From Theory to Practice: Design Prin-
ciples for Teaching with Earth Observation Data Using the Key
Concept “Spatial Patterns”. European Journal of Geography,
17(2), 65-84.

McKenney, S. E. & Reeves, T. C. (2019). Conducting educational design
research (2. Aufl.). Routledge.

Mehren, R. & Ulrich-Riedhammer, E. M. (2021). Der Kampf ums Acker-
land: Faktische und ethische Komplexitdt im Kontext der Nach-
haltigkeit. Praxis Geographie(3), 20-25.

Meyer, C. & Felzmann, D. (2010). Ethische Urteilskompetenz im Geo-
graphieunterricht - theoretische Grundlagen fir die Entwick-
lung eines Kompetenzmodells. Zeitschrift fiir Geographiedi-
daktik, 38(3), 125-132.

Obczovsky, M., Bernsteiner, A,, Haagen-Schitzenhofer, C. &
Schubatzky, T. (2024). Systematizing Decisions in Design-
Based Research: From Theory to Design. Science Education,
109(2), 523-536.

Ohl, U. (2013). Komplexitat und Kontroversitdt im Geographieunter-
richt: Herausforderungen des Geographieunterrichts mit ho-
hem Bildungswert. Praxis Geographie(42), 4-8.

Prediger, S. (2015). Theorien und Theoriebildung in didaktischer For-
schung und Entwicklung. In R. Bruder, L. Hefendehl-Hebeker,
B. Schmidt-Thieme & H.-G. Weigand (Hrsg.), Handbuch der
Mathematikdidaktik (S. 643—662). Springer Berlin Heidelberg.

Reinmann, G. (2020). Ein holistischer Design-Based Research-Modell-
entwurf fur die Hochschuldidaktik. EDeR. Educational Design
Research, 4(2).

Reinmann, G. (2022). Replik und Revision: Standards fiir Design-Based
Research. EDeR. Educational Design Research, 6(2).
https://doi.org/10.15460/eder.6.2.1973

Reinmann, G. (2025). Forschendes Entwerfen im Kontext von Scholar-
ship of Teaching and Learning. In C. Bohndick, R. Kordts, J.
Leschke & N. Voing (Hrsg.), Scholarship of Teaching and Learn-
ing und disziplindre Forschung: Eine komplexe Beziehung (Do-
ing Higher Education, S. 177-195). Springer Fachmedien Wies-
baden.

Reinmann, G., Herzberg, D. & Brase, A. (2024). Forschendes Entwer-
fen: Design-Based Research in der Hochschuldidaktik. Zukunft
der Hochschule: Bd. 7. Transcript Verlag.

Rest, J. (1986). Moral Development: Advances in Research and Theory.
Praeger.

Ryan, R. M. & Deci, E. L. (2020). Intrinsic and extrinsic motivation from
a self-determination theory perspective: Definitions, theory,
practices, and future directions. Contemporary Educational
Psychology, 61.

Sales, P. & Ferreira, H. (2025). The Importance of refining design prin-
ciples when conducting educational design experiments on bi-
odiversity in Latin America. EDeR. Educational Design Re-
search, 9(1).

24



Schmidt, V. & Serwene, P. (2026). Focus on Design Principles in DBR in
Geography Education. EDeR. Educational Design Research,
10(1).

Schreiber, V. & Ghafoor-Zadeh, D. (2022). Geographiedidaktische For-
schung als ethische Praxis. In M. Dickel, G. Gudat & J. Laub
(Hrsg.), Ethik fiir die Geographiedidaktik (Sozial und Kulturge-
ographie: Bd. 58, S.149-168). Transcript Verlag.

Serwene, P. (2023). Geographie verstehen durch Zweisprachigkeit:
Eine Design-Based-Research-Studie im bilingualen Geogra-
phieunterricht am Beispiel des Fachkonzepts Wandel. Disser-
tation an der Universitat Potsdam. Potsdamer Geographische
Praxis: Bd. 19 [360 Seiten].  Universitatsverlag.

Serwene, P. (2024). Theorie-Praxis-Tandems als gewinnbringende
Transferstrategie. Erkenntnisse einer Design-Based-Research-
Studie im Rahmen des bilingualen Geographieunterrichts. In
M. Hemmer, C. Angele, C. Bertsch, S. Kapelari, G. Leitner & M.
Rotgangel (Hrsg.), Fachdidaktik im Zentrum von Forschungs-
transfer und Transferforschung: Beitréige der GFD-OGFD-Ta-
gung Wien 2022 (Fachdidaktische Forschung: Bd. 16, S. 127—-
140). Waxmann.

Serwene, P., Hiller, J. & Feulner, B. (2024). Theory genesis in the de-
sign-based research process — a subject didactic view on the-
ory application, verification and development by using design
principles. EDeR. Educational Design Research, 8(1).

Serwene, P., Malmberg, |. & Sinapius, V. (2025). Zur Doppelrolle Leh-
rer:in/Forscher:in in Design-Based Research. In T. Buchborn,
M. Hallitzky, J.-H. Hinzke, M. Martens & K. Spendrin (Hrsg.),
Schulpraxis — Entwickeln — Erforschen: Konzepte und Praxis
entwicklungsorientierter Bildungsforschung. Klinkhardt.

Sloane, P. F. E. (2010). Prozessbezogene Bildungsgangarbeit in der
kaufmannischen Bildung: Ein Designprojekt zur Sequenzie-
rung. In E. Wuttke, R. Nickolaus & P. F. E. Sloane (Hrsg.), Lehr-
Lern-Forschung in der kaufmdénnischen Berufsbildung — Ergeb-
nisse und Gestaltungsaufgaben (Zeitschrift fiir Berufs und
Wirtschaftspddagogik: Beiheft 231st ed., S. 27—-48). Franz Stei-

ner Verlag.
Sweller, J. & Chandler, P. (1991). Evidence for Cognitive Load Theory.
Cognition and Instruction, 8(4), 351-362.

Ulrich-Riedhammer, E. M. (2017). Ethisches Urteilen im Geographieun-
terricht: Theoretische Reflexionen und empirisch-rekonstruk-
tive Unterrichtsbetrachtung zum Thema "Globalisierung". Dis-
sertation an der Justus-Liebig-Universitat GieBen. Geographie-
didaktische Forschungen: Bd. 68. readbox unipress.

van Merriénboer, J. J. G. (2020). Das Vier-Kkomponenten Instructional
Design (4C/ID) Modell. In H. M. Niegemann & A. Weinberger
(Hrsg.), Handbuch Bildungstechnologie: Konzeption und Ein-

25



satz digitaler Lernumgebungen (Handbuch Bildungstechnolo-
gie, S. 153-170). Springer; Ciando.

Willer, D., Lovaglia, M. J. & Markovsky, B. (1997). Power and Influence:
A Theoretical Bridge. Social Forces, 76(2), 571.

Johannes Keller is a research associate at the Institute for Geography
and Geocommunication at Heidelberg University of Education. His re-
search focuses on the use of digital geo-media, such as satellite im-
agery, in the context of key geographic concepts and the combination
of satellite imagery and field trips.

Marcel Barth is a research associate in geography education at the
Institute for Science Education, RPTU Kaiserslautern-Landau in Lan-
dau, and a teacher of geography and mathematics at the Heinrich-
Boll-Gymnasium in Ludwigshafen (Rhine). His research focuses on
fostering ethical judgment in geography education. Using DBR, he in-
vestigates how ethical judgment can be theoretically advanced and
practically implemented in the classroom.

Julia Polten is currently a trainee teacher for Geography and French at
a secondary school near Hanover. She previously completed her doc-
toral studies at the Institute of Geography, University of Hildesheim.
Using a design-based research approach, her dissertation examined
the implementation of conceptual learning in geography education,
with a particular focus on the geographical key concept of sustainabil-

ity.

Johannes Keller

Heidelberg University of Education

Institute of Geography & Geocommunication

Research Group for Earth Observation ('geo)

UNESCO Chair on Observation and Education of World Heritage and
Biosphere Reserve

Czernyring 22/10-12

69115 Heidelberg

Germany

+49 6221 477 795

Marcel Barth
RPTU University Kaiserslautern-Landau
Institute for Science Education

26



Research Group Geography Education

Fortstr. 7, Gebaude: K, Raum: 3.04, Etage: 2. OG
76829 Landau

Germany

+49 6341 280 31122

Julia Polten
Germany

Prof. Dr. Tobias Jenert

Chair of Higher education and Educational Development
University of Paderborn

Warburger Stral3e 100

Germany

+49 5251 60-2372

EDeR — Educational Design Research
An International Journal for Design-Based Research in Education
ISSN: 2511-0667

#EDeRJournal (our hashtag on social media services)

Published by

Hamburg Center for University Teaching and Learning (HUL)
University of Hamburg

Schllterstralde 51

20146 Hamburg

Germany

+49 40 42838-9640

+49 40 42838-9650 (fax)

In collaboration with

Hamburg University Press

Verlag der Staats- und Universitatsbibliothek Hamburg —
Landesbetrieb

Von-Melle-Park 3

20146 Hamburg

Germany

+49 40 42838 7146

27


mailto:julia.polten@gmx.net
https://uhh.de/eder
https://uhh.de/eder
http://www.hul.uni-hamburg.de/
mailto:info.hup%40sub.uni-hamburg.de
mailto:info.hup%40sub.uni-hamburg.de
http://hup.sub.uni-hamburg.de/

