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EDITORIAL — RECONFIGURING HIGHER EDUCATION:
NEW LEARNING SPACES, PRACTICE INTEGRATION,
AND SOCIAL RESPONSIBILITY"

European Scientific Journal for Dual Higher Education (ESJ DHE), Vol. 2, No. 3 (2026)

Prof. Dr. Ulf-Daniel Ehlers’ and Prof. Dr. Martin Lachmair?

! Editor-in-Chief, European Scientific Journal for Dual Higher Education
EUA4Dual European University Alliance
Baden-Wuerttemberg Cooperative State University (DHBW), NextEducation

2 Conference Chair of the 2025 Annual Conference of the German Society for Higher Education Research
(Gesellschatft fiir Hochschulforschung - GfHf) and
Baden-Wuerttemberg Cooperative State University (DHBW)

Dear readers,

This issue is the second of two companion issues emerging from the 2025 annual conference
of the German Society for Higher Education Research (Gesellschaft fur Hochschulforschung — GfHf)
in Heilbronn. The first issue examined societal relevance, Future Skills, artificial intelligence, and
institutional and curricular transformation. This second issue continues that conversation by turning
to the spaces, relationships, and organisational arrangements through which transformation is
enacted.

Publishing the collection in two parts makes visible an important distinction within a shared
field of inquiry. Higher education must ask what purposes it serves and what competences it should
foster; it must also ask where learning takes place, how academic and professional worlds are
connected, and who is able to participate successfully. The six contributions gathered here address
this second set of questions through digital learning environments, agile professional learning,
industry—university partnerships, third learning spaces, transfer-oriented research, and educational
inequality.

The issue opens with Fostering Autonomy in STEM Education — The Use of Jupyter Notebooks
in Higher Education. Drawing on Self-Determination Theory, the contribution examines how digital
infrastructures can support autonomy in higher education. Its focus is not technology for its own
sake, but the design of accessible, interactive, and professionally relevant learning environments.
The article thus reminds us that digital tools become educationally meaningful only when they
expand learners’ capacity to explore, act, and take responsibility for their learning.

Bildung verNetzt — Designing an Agile Learning Format for Employees at Educational
Institutions widens the perspective from student learning to professional learning within educational
organisations. By focusing on an agile, practice-oriented, and network-based format, the contribution
shows how continuing development can be organised as a collaborative process rather than a
sequence of isolated training events. It highlights the importance of exchange, iteration, and
sustained engagement when institutions seek to build capacity for change.

Win-Win-Win for Industry, Research and Individuals: Supervisors’ Insights from Tandem
Programme at TH KbéIn moves into the field of partnership-based research training. Through the
perspectives of supervisors in academia and industry, the article explores the promise and
complexity of integrated doctoral and postdoctoral qualification pathways. Such formats can create
value for individuals, research, and industry, but they also require careful coordination, mutual
recognition, and clarity about expectations. Practice integration, the contribution demonstrates, is
not produced by proximity alone; it depends on durable relationships and supportive structures.

* To cite this editorial: Ehlers, U.-D. and Lachmair, M. (2026). Editorial — Reconfiguring Higher Education: New Learning Spaces, Practice Integration, and Social
Responsibility. European Scientific Journal for Dual Higher Education (ESJ DHE), 2 (3), i-ii. https://doi.org/10.82321/07ma-34m68
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The Third Learning Space in Dual Higher Education: A Systematic Review provides a
synthesising conceptual frame for many of these concerns. By mapping adjacent literatures on third
spaces, boundary crossing, work-integrated learning, and learning-place cooperation, the review
examines how theory and practice can be connected through intermediary, learner-centred spaces.
The idea of a third learning space is powerful precisely because it does not reduce integration to the
transfer of knowledge from one location to another. It draws attention to reflection, translation, and
the creation of new knowledge across institutional boundaries.

Caught between Technical Expertise and Transdisciplinary Structure Formation: Opportunities
and Prospects for (Institutionalised) Competence Building in Transfer-Oriented Research brings the
question of mediation into the context of socially engaged research. It analyses the tensions that
arise when higher education institutions seek to support transdisciplinary and co-creative work while
remaining embedded in disciplinary structures, established career paths, and conventional
definitions of expertise. The article makes clear that transfer-oriented competence cannot depend
solely on individual commitment. If it is to endure, it requires institutional recognition and structure.

The issue closes with Social Inequality of Academic Success. This final contribution provides
a necessary corrective to any account of innovation that focuses only on new tools, formats, or
partnerships. Transformative opportunities are never distributed evenly, and educational success is
shaped by social conditions that institutions must recognise rather than treat as external to teaching
and learning. The article therefore places questions of participation and justice at the heart of the
debate about the future of higher education.

Taken together, the contributions show that new learning spaces are not defined primarily by
architecture or technology. They are relational arrangements in which boundaries are crossed,
responsibilities are renegotiated, and different forms of knowledge encounter one another. A Jupyter
environment, an agile learning journey, a tandem programme, a third learning space, or a transfer-
oriented research structure becomes educationally significant when it enables autonomy,
collaboration, reflection, and meaningful participation.

At the same time, the issue resists celebratory simplification. Hybrid arrangements can create
new possibilities, but they also generate coordination demands and may reproduce existing
inequalities. Partnerships can connect institutions with professional and social contexts, but only
when roles, resources, and recognition are addressed. Innovation can widen access to learning, but
it can also privilege those already best positioned to benefit. Social responsibility must therefore be
treated not as a separate theme, but as a criterion by which educational transformation is judged.

Read alongside the first companion issue, this collection offers a differentiated account of
higher education’s present transformation. The first issue asked how societal relevance,
competence, Al, and institutional identity are being redefined. This issue asks how those redefinitions
take form in learning environments, partnerships, transfer structures, and patterns of participation.
The two perspectives belong together. Meaningful transformation requires both compelling purposes
and robust arrangements through which those purposes can be realised.

We hope that the two companion issues will stimulate further research and conversation across
disciplines, institutions, and national contexts. We thank all authors, reviewers, and editors for
making this publication possible and for contributing to a shared effort to understand higher
education as a space of mediation between technology and pedagogy, theory and practice,
institutional continuity and change, individual development and collective responsibility.

Prof. Dr. Ulf-Daniel Ehlers

Editor-in-Chief, European Scientific Journal for Dual Higher Education
EU4Dual European University Alliance

Baden-Wuerttemberg Cooperative State University (DHBW), NextEducation

Prof. Dr. Martin Lachmair

Conference Chair of the 2025 Annual Conference German Society for Higher Education Research (Gesellschaft fiir
Hochschulforschung - GfHf)

Baden-Wuerttemberg Cooperative State University (DHBW)
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Abstract

This paper examines how higher education instructors perceive
the role of Jupyter notebooks in supporting autonomy within the
framework of Self-Determination Theory (SDT) in higher
education in sciences. Drawing on a qualitative research design,
interviews were conducted with ten higher education instructors
who frequently use Jupyter notebooks in their teaching. The
interview data were analysed using qualitative content analysis.
The findings suggest that Jupyter notebooks, as a low-threshold
and interactive instructional tool, may promote autonomy by
addressing students’ three basic psychological needs as defined
by SDT. Interview participants also emphasised the practical
relevance of the notebooks for preparing students for future
professional environments. Furthermore, the results indicate a
growing demand for computational competencies across
disciplines, driven by evolving technological requirements. At the
same time, students demonstrate varying levels of prior
knowledge. In response, the implementation of innovative
infrastructures, such as a centralised JupyterHub, is identified as
a promising strategy for providing equitable access to digital

learning tools. Finally, the study considers the emerging
influence of large language models (LLMs) and outlines several
potential pathways through which they may interact with the
principles of SDT.

34m69

1 Introduction

Competencies in the fields of Science, Technology, Engineering, and Mathematics (STEM)
have become indispensable in the digital world of the 21st century, not least for addressing
technological developments (Koéller et al., 2021). In light of Germany’s comparatively cautious
position as a technology hub, it is crucial to retain and motivate students in these fields (Wérner &
Kunst, 2024). Higher education institutions are therefore advised to strengthen digital and
computational competences in particular by expanding digital provision and sustainable
infrastructure (Koller et al., 2021).

Jupyter notebook (JN) is a software tool that may improve education in STEM subjects (Barba
et al., 2019; Granger & Perez, 2021). JNs are interactive documents that allow users to execute
code, visualise results, and combine explanatory text and multimedia elements within a single, user-
friendly environment (Jupyter Documentation, 2015). They offer potential to support flexible and
active learning environments in higher education and to promote students’ acquisition of
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computational competences (Amoudi & Tbaishat, 2023). Higher education instructors also report
that students can experience a form of creative knowledge production through the use of JNs, which
aligns with the highest levels of Bloom's taxonomy (1956) (Barba et al., 2019).

From the perspective of Self-Determination Theory (SDT), a core element of effective teaching
is the fulfilment of students’ three basic psychological needs: autonomy, competence, and social
relatedness (Ryan & Deci, 2017). In an autonomy-supportive teaching and learning environment,
instructors can specifically foster these needs, thereby strengthening students’ self-determined
learning motivation (Reeve & Cheon, 2021). This, in turn, may have positive effects on students'
engagement, well-being, and performance (Ryan & Deci, 2020). Although SDT has been extensively
studied in various educational contexts over the past two decades (Wilkesmann, 2023; Wilkesmann
& Lauer, 2020), it has received limited attention to date in connection with JNs or STEM education
(Stiefenhofer & Zhang, 2023).

2 Background

2.1 SDT and the basic psychological needs

As an organismic macro-theory, SDT explores the conditions that give rise to different forms
of motivation. Motivation is characterised by varying degrees of autonomy, from non-self-determined
to self-determined behaviour, and is categorised into amotivation, extrinsic motivation, and intrinsic
motivation (Ryan & Deci, 2000, 2017) (Figure 1).

Nonseli-Determined Behavior Self-Determined Behavior

Extrinsic
Motivation

Intrinsic Motivation

Non-Regulation External Regulation Introjected Regulation Identified Regulation Integrated Regulation Intrinsic Regulation

Impersonal External Somewhat External Somewhat Internal Internal Internal
Nonintentional, Compliance, Self-control, Personal Congruence, Interest,
Nonvaluing, External Rewards Ego-Involvement, Importance, Awareness, Enjoyment,
Incompetence, and Punishments Internal Rewards Conscious Synthesis With Inherent
Lack of Control and Punishmens Valuing Self Satisfaction

Figure 1. Self-Determination Theory (Ryan & Deci, 2000, p. 72) (own illustration)

Amotivation, the strongest form of non-self-determined behaviour, is defined as “the state of
lacking the intention to act” (Ryan & Deci, 2000, p. 72), i.e. no action is taken at all or a movement
sequence is imitated without any intent. In contrast, intrinsic motivation is seen as an innate tendency
to engage in an activity for the enjoyment and inherent satisfaction it provides. Extrinsic motivation
also involves a degree of self-determination and varies in its level of autonomy. The range includes
external regulation, introjected regulation, identified regulation, and integrated regulation.
Extrinsically motivated individuals aim to achieve specific outcomes, such as avoiding punishment
or gaining rewards, in externally regulated forms of motivation. In the integrated form of regulation,
individuals strive for congruence, which represents the stage closest to intrinsic motivation (Ryan &
Deci, 2000).

Furthermore, Ryan and Deci (2009) include the terms autonomous motivation and controlled
motivation within SDT. Autonomous motivation as a construct is often used in research and
encompasses intrinsic, identified, and integrated forms of regulation, whereas controlled motivation
encompasses external and introjected regulation (Guay, 2022; Ryan & Deci, 2009; Slemp et al.,
2024) (Table 1).
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Table 1. Controlled and autonomous motivation

Controlled motivation Autonomous motivation

Amotivation

External Introjected Identified ‘ Integrated Intrinsic

In an educational context, students are autonomously motivated to learn when they learn out
of interest and curiosity and perceive course content as meaningful (Vansteenkiste et al., 2012).

SDT also includes the continuum of internalisation within controlled and autonomous
motivation. Internalisation is the process through which the underlying value of an action becomes
part of an individual’s value system, meaning that controlled, externally regulated behaviour is
transformed into autonomously motivated behaviour (Ryan & Deci, 2002). SDT assumes that
successful internalisation depends on the fulfiiment of three needs — autonomy, competence, and
relatedness — as described in Basic Psychological Needs Theory (BPNT), a sub-theory of SDT (Ryan
& Deci, 2022). The three basic psychological needs are described as follows:

¢ Autonomy “refers to regulation by the self or to self-determination and authentic volition”
(Legate & Ryan, 2020, p. 3), meaning that an individual’s behaviour is entirely a matter of
free choice (Ryan et al.,, 2021). Autonomy-driven actions involve taking initiative and
responsibility for one’s own behaviour and are supported by interest and value (Ryan &
Deci, 2020). “When satisfied, students feel that they can be themselves and that they are
the ‘owner’ of their thoughts, actions, and feelings” (Vansteenkiste et al., 2019, p. 55).

e Competence is the natural need to develop one's skills, referring to feelings of
effectiveness (Ryan & Deci, 2017) and “a sense that one can succeed and grow” (Ryan &
Deci, 2020, p. 1). Being recognised as competent is crucial when internalising external
goals (Wilkesmann, 2023). “When satisfied, students feel confident and capable to
execute a learning task and to exercise and extend their skills” (Vansteenkiste et al., 2019,
p. 55).

o Relatedness is the need to belong to a social environment and to participate as a valued
member in order to feel connected (Ryan & Deci, 2017). In higher education research
settings, relatedness is often distinguished as relatedness to the instructor and
relatedness to classmates, meaning that students have significant relationships with the
instructor and with other students (Goldman et al., 2017; Loopers et al., 2024). “When
satisfied, students feel strongly connected to and understood by significant others, while
also displaying a reciprocal concern toward others” (Vansteenkiste et al., 2019, p. 55).

SDT posits that an autonomy-supportive environment supports autonomous motivation by
initiating internalisation. Autonomy support in teaching means that instructors create opportunities
for meaningful tasks and choices, allowing students to take ownership of their learning rather than
creating a controlling environment that produces pressure (Ryan & Deci, 2020). According to Reeve
and Cheon (2021, p. 55) “autonomy-supportive teaching emerges out of a student-focused attitude
and an understanding interpersonal tone”. They identify seven autonomy-supportive instructional
behaviours (ASIBs), which either foster intrinsic motivation or support internalisation (Reeve, 2016;
Reeve & Cheon, 2021). The foundational ASIB is adopting the students’ perspective, which supports
both intrinsic motivation and internalisation by demonstrating empathy and awareness of the student
experience (Reeve, 2016).

Two behaviours specifically promote intrinsic motivation: inviting students to pursue their
interests and presenting learning activities in need-satisfying ways. These practices encourage
curiosity and provide meaningful engagement through choice (Reeve & Cheon, 2021). Four
additional ASIBs aim to support internalisation. First, providing explanatory rationales clarifies the
value and purpose of tasks. Second, acknowledging and accepting students’ negative emotions
shows sensitivity to their experiences. Third, using invitational language - avoiding controlling
expressions like “must” or “should” - helps reduce pressure. Finally, displaying patience allows
students to progress at their own pace and in their own way, supporting deeper engagement and
self-regulation (Reeve & Cheon, 2021).

@c‘%@; European Scientific Journal for Dual Higher Education 3
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As aresult, people perform better and experience increased well-being (Reeve & Cheon, 2021;
Ryan & Deci, 2020). An autonomy-supportive environment in educational settings, for both
instructors and students, is key to the satisfaction of basic psychological needs (Goldman et al.,
2017; Loopers et al., 2024; Wilkesmann & Schmid, 2014).

2.2 The Jupyter world

Julia, Python, and R — three well-known programming languages — form the acronym Jupyter
(Barba et al., 2019). The Jupyter initiative, formerly known as iPython, was launched in 2014 with
the aim of developing a unified set of open-source tools for scientific research, and enabling
reproducible workflows, computational narratives, and data analysis (Jupyter Documentation, 2015).

A key component of this initiative is the browser-based JN, which supports multiple
programming languages and provides pre-configured virtual workspaces. These environments offer
a collaborative and iterative setting for data exploration, visualisation, and code prototyping (Granger
& Perez, 2021). Users can access JNs through various means, including local installation on
personal hardware, remote access via a server, or fully managed cloud services such as Google
Colab.

The Jupyter server functions as a communication hub between the browser, the notebook file,
and the kernel. The kernel executes the code contained in the notebook using the selected
programming language and returns the results to the user (Figure 2).

& S =
[y i

User

Notebook
File

Figure 2. Jupyter notebook interface (Jupyter Documentation, 2015) (own illustration)

In educational contexts, Barba et al. (2019) reported various use cases for JNs. For example,
educators highlighted the ease of switching programming languages in large courses, managing
high student enrolments, and transferring course materials between instructors. Compared to
traditional teaching approaches that rely on other software - or none at all - JNs reduce the
administrative burden on instructors. They eliminate the need to secure sufficient university
computers or allocate substantial lecture time to familiarising students with complex tools.

3 Literature review and research question

In relation to autonomy-supportive teaching practices, JNs appear promising. The active
learning environment and extensive instructor-student and student-student interaction provided by
JNs suggest that, when used appropriately in teaching, JNs may enable students to experience
autonomy, relatedness to the instructor and other students (Amoudi & Tbaishat, 2023; Barba et al.,
2019), and an increased sense of competence (Farah et al., 2020).

With regard to autonomy as a student need, the technical characteristics of JNs make self-
determined learning possible because location, time, and students’ hardware capabilities are not
limiting factors (Granger & Perez, 2021). Students and instructors can access JNs anywhere, at any
time, and on any hardware. They are not restricted to a single programming language. This
personalisation allows instructors to design notebooks in such a way that multiple solutions are
possible, enabling students to tailor their work to their own preferences (Barba et al., 2019).

4 European Scientific Journal for Dual Higher Education @:‘@m@;
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Studies investigating the impact of JNs in teaching settings have found that they may also have
the potential to develop students’ essential skills, such as technical skills, problem-solving abilities,
and critical thinking (Amoudi & Tbaishat, 2023; Farah et al., 2020; Johnson, 2020). Nonetheless,
from an outcomes-oriented perspective, one study found that, in a computer science course for
advanced programmers, students using JNs did not achieve significantly better learning outcomes
than those in the control group (Al-Gahmi et al., 2022). Johnson (2020) also points out that poor
coding practices could be reinforced. By contrast, studies focusing on courses that do not require
programming skills found that JNs can indeed promote computational thinking (Farah et al., 2020).
Moreover, Amoudi and Tbaishat (2023) have shown that students are encouraged to achieve higher-
order learning objectives.

The collaborative environment provided by JNs (Amoudi & Tbaishat, 2023; Barba et al., 2019),
indicates that the final construct of BPNT, relatedness, can also be supported. Collaborative learning
“is a situation in which learners interact in a collaborative way” (Dillenbourg, 1999, p. 8). For instance,
JNs have been shown to be effective in teaching through interactive lecture notes and the flipped
classroom (Johnson, 2020). Also known as the inverted classroom, the flipped classroom concept
involves collaborative group learning activities in the classroom and individual, computer-based
instruction outside the classroom (Bishop & Verleger, 2013). Amoudi and Tbaishat (2023) point out
that it is essential to use JNs within an experimental learning environment, such as the flipped
classroom environment. As a result, students are encouraged during lectures and enjoy the
sessions.

As generative artificial intelligence (Al) — particularly in the form of large language models
(LLMs) — gains increasing significance and prevalence in higher education, not least due to the
availability of open-source models such as OpenAl’'s ChatGPT (Lo, 2023), this topic is of particular
relevance to this study. LLMs are powerful models for processing and generating natural language
(Kelbert et al., 2023). Students are often able to solve programming tasks efficiently with the help of
LLMs (Boguslawski et al., 2025; Jost et al., 2024). Within the framework of SDT, LLMs may be
conceptualised as potential mechanisms of action that influence motivational processes.

“What is clear is that no technology has an impact on learning in its own right; rather, its impact
depends upon the way in which it is used” (Luckin et al., 2012, p. 9). In line with this statement, it is
important to note that the use of JNs in higher education does not automatically result in an
autonomy-supportive learning experience. The way in which instructors use JNs is critical to realising
their full potential. It is therefore essential to investigate how instructors perceive and utilise JNs in
their teaching practice.

Given the importance of autonomy support in STEM education, the limited attention to JNs in
this area of research, and the disruptive influence of generative Al on how programming skills are
taught and learned, addressing this research gap becomes increasingly urgent. Specifically, it is
necessary to explore how JNs can be employed, through the lens of SDT, to help shape the future
of STEM education. This leads to the following guiding research question:

How do higher education instructors perceive the influence of JNs on autonomy support within
the framework of SDT in STEM education?

4 Methodology

4.1 Aim of the study and data collection

Since no comparative data were available, a qualitative research design was chosen to
address the research question. Interviews were conducted with higher education instructors who
frequently use JNs in their courses.

This was based, among other things, on the JupyterHub.nrw project, which provides
instructors, researchers, and students in North Rhine-Westphalia with low-threshold access to JNs
by embedding them into higher education institutions’ infrastructure via a central JupyterHub.
JupyterHub is a multi-user platform specifically designed to provide access to JNs via the web,
hosted on centralised hardware; that is, a Jupyter server is launched for each user (Jupyter
Documentation, 2015).

@c‘%@; European Scientific Journal for Dual Higher Education 5
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The JupyterHub.nrw project aims to enhance the quality of teaching at higher education
institutions by offering low-threshold access to pre-configured virtual work environments. This allows
students to use data analysis tools and common scripting languages regardless of their personal
technical setup. The need to install digital tools locally on one's own device — previously identified as
a significant challenge by Johnson (2020) — is thereby eliminated. At the same time, instructors are
relieved from the burden of maintaining their own servers or directing students to third-party cloud
services, as JupyterHub.nrw is fully integrated into the information technology infrastructure of
participating higher education institutions.

The objective was to examine the use of JNs in higher education and to determine, from the
instructors’ perspective, the extent to which they contribute to the promotion of learner autonomy, in
order to derive implications for both practice and research in STEM education at higher education
institutions.

4.2 Participants and procedure

Ten higher education instructors who actively integrate JNs into their teaching were recruited
as interview participants (IP). Recruitment was conducted via the JupyterHub.nrw project, through
which eligible instructors were contacted. Inclusion criteria required frequent and active use of JNs
in teaching contexts. The guiding principle was to interview all available and willing participants. The
sample included five research associates, one postdoctoral researcher, and four professors,
representing nine different departments across five higher education institutions in two German
federal states (Table 2).

Table 2. Interview participants

Profession Affiliation
IP1 Professor Department of Computer Science
P2 Research associate Chair for High Frequency Technology
IP3 Professor Chair of Interconnected Automation Systems
IP4 Professor Neural Data Science
IP5 Research associate Department of Computer Science
IP6 Professor Inorganic Chemistry
IP7 Postdoctoral researcher Department of Physics
IP8 Research associate Practical Computer Science
IP9 Research associate Institute of Transport Logistics
IP10 Research associate Data Literacy Education

A semi-structured interview guide was used, containing primarily open-ended questions
regarding the use of JNs in educational contexts. The interviews were conducted using a video-
conferencing tool, recorded with participants’ consent, and subsequently transcribed and
anonymised.

The data were analysed according to Mayring’s (1991) recommended step model, which
includes paraphrasing, reduction, and coding of the interview content. Certain analytical procedures
were adapted to the specific context of this study in accordance with Mayring (1991). The analysis
was carried out using MAXQDA software. Following the guidelines of Kuckartz and Radiker (2024),
particular attention was paid to the development of a clearly structured category system that is
closely aligned with the research question.

Accordingly, a combination of deductive and inductive category development was employed.
Deductive categories were derived from established theoretical frameworks, whereas inductive
categories emerged from the material (Mayring, 1991). Given the study’s alignment with SDT, the
deductively defined main category was autonomy support, which encompassed the subcategories
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autonomy, competence, and relatedness. In addition, the inductive subcategories practical
relevance as a need and use of Al emerged within this head category. During the analysis, three
further inductive categories were identified. Among them, the head category perceived role and
impact of JNs in teaching was developed, comprising the subcategories evaluation of JNs,
integration into teaching, and instructional design.

To approximate intercoder reliability, the procedure proposed by Kuckartz and Radiker (2024)
was applied. Two interviews were independently recoded by a second researcher using the existing
category system. The aim of this process was not to generate a quantified reliability coefficient, but
to ensure high coding quality by identifying and discussing the underlying causes of coding
discrepancies. The resulting categorisations were subsequently compared and jointly reflected on.

5 Results

5.1 Perceived role and impact of JNs on teaching

Within the category of “evaluation of JNs”, the interviewees emphasised that the use of JNs
offers a significant advantage for teaching, primarily because no local installation is required when a
centralised JupyterHub is used. "Everyone has the same versions, the same conditions, and
essentially a fully pre-configured tool", as IP1 described the standardised starting point. This
promotes equal opportunities, as students with less powerful hardware can also actively participate
in courses. Several interviewees reported that some students attend programming courses using
tablets or even smartphones.

Particularly, the cell-based execution and the combination of text and code within a single
notebook allow instructors to present content in an accessible and illustrative manner. As IP10 put
it, this enables a form of storytelling in teaching through the immediate visualisation of results. JNs
offer instructors the opportunity to design interactive teaching formats that actively engage students
and encourage participation: “[...] so that students can really concentrate and don’t have to take
unnecessary notes, but can actually pay attention - even open it themselves, interact with things, try
things out.” (IP1)

However, some respondents pointed out that JNs may have limitations when used for more
complex purposes, such as software development. For students, JNs may become a comfort zone,
potentially discouraging them from learning how to install and use more suitable software tools: “At
the same time, | think it's also important to eventually move away from these notebooks. I've found
that many — for example, students writing their master’s theses — still prefer to work with notebooks,
but at some point, that just reaches its limits.” (IP7).

The interviewees gave various reasons for integrating JNs into their teaching. In some cases,
courses were newly taken over and materials had to be created from scratch. In others, the courses
had already developed historically in the Jupyter format, and instructors received substantial support
from their department: “We were lucky to have a professor who said: this Jupyter notebook, that's
the way to go.” (IP5). The flexibility of JNs was also highlighted. Since multiple virtual environments
are supported, teaching can be quickly adapted depending on current trends in practice. This also
addresses the heterogeneity of students’ prior knowledge.

The JupyterHub.nrw project also provided a good opportunity for introducing JNs, as its
infrastructure enabled use without technical hurdles. As a result, JNs replaced traditional paper-
based worksheets. A presentation plug-in in the notebook also allows “an interactive script to be
created, which can also serve as the slides,” (IP1), meaning animations and videos can be integrated
into the script.

“So, | didn’t prepare worksheets, but used JupyterHub in class as a simple setup system, so
they didn’t have to install anything, and | just did small coding exercises with them.” (IP1). In some
courses, a flipped classroom approach is also used: students work through JNs independently during
self-study, while in-person sessions are reserved for discussions, clarification of open questions, and
deeper engagement with the content. However, this offering is often only taken up to a limited extent,
as only a small number of students attend in-person sessions: “There are always only a handful of
students present.” (IP4), even though this format could also enhance social connectedness.
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5.2 Autonomy support

On the topic of autonomy, several interviewees differentiated between Bachelor's and Master's
students, as well as between mandatory and elective courses. As IP1 noted, “there is significantly
less intrinsic motivation in mandatory courses than in elective ones.” IP1 described two distinct
strategies: in Master's-level elective courses, students should be encouraged to install JNs locally
“simply so that they learn independently: how do | help myself.” In Bachelor's mandatory courses,
the approach should be the opposite: teaching should involve low-threshold tools, for which browser-
based JNs are particularly suitable. “First show the students: what cool things can | actually do with
this. | would say, first tease it. Instead of going through a long-suffering process, do it the other way
around: ‘here, everything is already set up, you can use it'. So low-hanging fruit as an entry point.”
(IP1)

In response to the request for independent programming in JNs, the interviewees also reported
that students often initially reacted with uncertainty — not due to the tool itself, but due to the demand
to actively engage. The autonomy associated with this was seen by instructors as a challenge,
particularly for Bachelor's students. “Natural curiosity is largely trained out of students in the school
context” (IP6). “When you start with it, of course there is a lot of groaning at first. Unfortunately, what
is most comfortable is not always what is best for students, and at that point, they are challenged a
bit because they have to work their way into a new tool themselves.” (IP1). However, over the course
of the semester, this attitude reportedly changes to one of clear appreciation for JNs: “But by the
middle of the semester, the realisation occurs: ‘oh wow, | can actually do a lot with this and, wow, it
really helps me’.” (IP1).

Group work is generally encouraged by the interviewees. “But in fact, we don’t force students
to work alone; we explicitly encourage them to talk to their neighbours about the tasks and try to
figure them out together. And that works very well. | have the impression that many students help
each other and work through the tasks collaboratively.” (IP7)

Students are free to decide whether to work on JNs individually or in groups. In the context of
group work, IP5 observed: “They really sit there like people used to do when playing games, in front
of the same computer, and work through it together.” IP6 also observed playful interaction between
students when working on JNs collaboratively: “And then you could tell that their play instinct was
triggered, because then everyone started saying: ‘hey, did you see, when | do this, that happens’,
and then they started talking to each other.”

The interviewees identified another relevant motivational factor: the practical relevance of the
course content. The respondents agreed that “you can only motivate someone if they already bring
a certain interest in the topic. And at that point, | have to pick them up.” (IP6). Some instructors refer
to students’ future professional environments and enrich their teaching with real company data and
tasks, or integrate discussions on current societal and technological developments to highlight
broader disciplinary contexts. IP5, for instance, uses entertaining datasets to make complex
concepts more tangible: “Then | always try to find data that people are interested in. For example, |
found Marvel scripts with the dialogues from the movies in them. At the beginning, we look at some
statistics about the books, compare them: ‘how many words are actually in there? How many of
those words are repeated?’ Then we make a few plots.” (IP5)

The motivation to use JNs in teaching also stems from a desire to ensure practical relevance
and offer contemporary teaching. “Why did | change it? Well, because in practice, data science is
already done using these tools, and in my view, students shouldn't learn statistics like
mathematicians, but rather like computer scientists or data scientists. And of course, it helps to get
to know the actual toolbox used in practice, like Jupyter notebooks, and to interact with it.” (IP1).
Another important aspect is the interest in promoting active student participation, in order “to motivate
students to think more for themselves and to participate more actively.” (IP3).

According to the interviewees, developing programming skills is becoming increasingly
challenging due to the varying levels of prior knowledge: “And | often have students from different
programmes. Most come from computer science, but | also have students from communication
studies or completely different backgrounds. So sometimes the prior knowledge is different, and for
that reason, | take more of an interactive approach. And notebooks are usually better suited for that.”
(IP4).
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For most of the respondents, however, programming is not the primary learning goal but a
means of achieving a broader educational objective: “In my teaching, it's often not about teaching
students programming itself, but rather about using programming concepts or languages to analyze
data or generate models.” (IP4).

Several interviewees stated that students should learn programming explicitly in other courses,
but they also emphasised that the notebook format is accessible even for students who have not yet
gained programming experience. Some instructors rely on cross-faculty or even higher education-
wide courses, as programming skills taught in computer science are also needed, for example, in
mechanical engineering. The interviewees agreed that interdisciplinary skills are becoming
increasingly important, especially as computer science knowledge is no longer required exclusively
in data science programmes.

“And people who still think that programming is only done by computer scientists, and that
chemists are in the lab mixing chemicals - that may have been the case once, but it's not like that
anymore, and it never will be again. Nobody should be under that illusion.” (IP6).

Several interviewees also observed that students are increasingly using LLMs such as
ChatGPT, especially for traditional programming tasks in the JN format. This becomes apparent in
exams or assignments when students use Python libraries that were not covered in the course, or
when they are unable to explain their code in oral exams. Instructors noted both reflective and
unreflective uses of LLMs. IP5 commented: “Weaker students tend to use it as a shortcut or brain
substitute, | would say.”

The potential threat this poses to the development of computer science competence was also
discussed: “You're outsourcing the competence, or you get the feeling that you don’t need to acquire
it yourself, because there’s ChatGPT that can do it for you. The problem is, that’s not true. You can
only use ChatGPT if you already have a certain level of competence.” (IP6). Other interviewees, who
view programming only as a means to an end for broader learning objectives, were less critical of
LLM use: “The focus is not on learning to program itself, but on using it, and in that context, ChatGPT
is a good tool.” (IP4)

6 Discussion

The interviews suggest that the participating instructors perceive the use of JNs as having a
positive impact on support for student autonomy. This begins with the absence of installation
requirements, which enables active and equitable participation, and extends to the combination of
code and text cells within a notebook, which allows for more accessible explanations of content.
These findings align with results already reported in the literature, particularly due to the interactive
nature of JNs (Amoudi & Tbaishat, 2023; Granger & Perez, 2021; Johnson, 2020). Given their
diverse applications, Granger and Perez (2021, p. 6) argue that "Jupyter helps humans to think" by
facilitating analysis, decision-making, creation, evaluation, and more.

The results also indicate that the autonomy-supportive nature of JNs, by enabling self-directed
participation, may initially lead students to feel overwhelmed, especially in large, mandatory courses.
However, the underlying causes of such reactions remain unclear. As this study does not include
students’ perspectives, it cannot determine whether these responses are a direct result of autonomy-
supportive tasks or potentially due to other factors. Given the limited research on this topic, no
definitive conclusions can be drawn. In addition, focusing exclusively on autonomy support may not
be sufficient to ensure comprehensive need satisfaction and successful internalisation. Recent
findings by Eichhorn and Mergner (2025) also emphasise the importance of addressing students’
experiences of competence and social relatedness in teaching settings.

Nevertheless, participation remains accessible, as students can use JNs independently of
time, location, or hardware. Stiefenhofer and Zhang (2023) also found that JN-based teaching
enhances students’ autonomy in the learning process, as it supports individual learning paces and
preferences. In this way, the challenges posed by heterogeneous prior knowledge and experience
in digital tools and programming, especially in interdisciplinary contexts, as identified in this study,
can be addressed. Similarly, a study by Al-Gahmi et al. (2022) reported that students in JN-based
programming courses tended to achieve better performance outcomes. This finding suggests that
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JNs may support autonomy, as improved performance is associated with the satisfaction of basic
psychological needs (Ryan & Deci, 2020). However, it should be noted that these findings were not
statistically significant due to the small sample size (Al-Gahmi et al., 2022). Despite this, the present
study supports the findings of Stiefenhofer und Zhang (2023) and Al-Gahmi et al. (2022), indicating
that, from the instructors’ perspective, JNs provide favourable conditions for supporting student
autonomy.

This study also highlights that voluntary group work can help students engage with content in
a self-directed and playful manner. The immediate feedback provided by JNs on student input fosters
joyful peer-to-peer interaction. Another approach to fostering social relatedness is collaborative
problem-solving: confronting students with real-world challenges that they must address in group
settings. According to Xu et al. (2023), this approach enhances critical thinking and learning
progress, particularly in mathematics education, and represents an effective way to combine
practical relevance and social embeddedness.

The practical relevance of course content can be interpreted as a need for meaning or
perceived significance, which — like autonomy, competence, and relatedness — may contribute to the
internalisation of learning goals. The findings indicate that respondents placed significant importance
on this construct. This may apply both to preparing students more effectively for the demands of the
professional world and to enhancing instructors’ own teaching experience, given that instruction is
perceived as more rewarding when students are engaged and actively participate. An experimental
study by Johansen et al. (2023), which integrated this dimension into the framework of SDT,
examined a group of STEM students who were given tasks considered relevant, while a control
group received traditional assignments. The results showed that students in the experimental group
reported significantly higher levels of autonomous motivation compared to the control group.

On the basis of the findings of this study, the development of programming-related
competences may be either supported or hindered by the use of LLMs, depending on students’
proficiency levels and the course learning objectives. Where programming is not the primary learning
goal, LLMs can support autonomy by allowing students to reach results more quickly and avoid
getting stuck on syntactic details (e.g., placement of parentheses in code). A recent study found that
negative emotions that undermine perceived competence can be reduced through LLM use, as
students are more willing to ask questions without hesitation (Boguslawski et al., 2025). However,
when programming itself is the primary learning objective, LLMs are seen by respondents as a
potential risk to the development of core competencies, depending on students’ performance levels.
A study by Jost et al. (2024) showed that greater reliance on LLMs during programming tasks
correlated with lower final grades.

Previous research has shown that instructors who work in autonomy-supportive environments
are more likely to create autonomy-supportive learning conditions for their students (Wilkesmann,
2013; Wilkesmann & Schmid, 2014). The present study supports this relationship: instructors
recognise that certain design features in teaching can influence student motivation and express
interest in implementing them, as they themselves are autonomously motivated to teach. From their
perspective, the use of JNs facilitates consideration of students' basic psychological needs in STEM
education. Thus, a positive association between the use of JNs and autonomy support may be
assumed from the instructors’ perspective.

7 Conclusions, limitations, and future research

The study indicates that JNs offer favourable conditions for supporting autonomy in STEM
education. Their structure and interactivity appear to facilitate the implementation of autonomy-
supportive instructional practices by educators. In line with the research question, the findings
indicate that higher education instructors report positive experiences with JNs, particularly when
provided through an organisation-managed JupyterHub infrastructure. Access to such up-to-date
technological tools is perceived as a catalyst for effective didactic implementation in STEM fields.

Projects such as JupyterHub.nrw may have resource-enhancing effects on higher education
institutions and may therefore indirectly contribute to improved student learning outcomes. To
support this assumption, further empirical research is required. The aim of future studies should be
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to quantitatively assess the impact of teaching innovations such as JNs and to highlight their
implications for higher education.

Practice-oriented study programmes may ease the transition into the labour market, resulting
in macroeconomic efficiency gains. However, a key prerequisite for this is strong institutional support
for teaching innovations on the part of academic departments, which is essential for their long-term
integration into curricula (Wilkesmann & Lauer, 2020). In this context, it should also be systematically
examined to what extent computer science-related competencies have gained significance across
disciplines in the labour market — including also outside of the STEM fields — in order to provide well-
founded recommendations for the implementation of accessible digital tools in higher education.

However, the interviews also reveal ambivalent perceptions regarding the use of LLMs. The
limited literature available on this topic also points to mixed findings (Boguslawski et al., 2025; Jost
et al., 2024). Based on this interview study, it can be assumed that reflective use of Al may act as a
moderating variable that strengthens the relationship between autonomy support and students’
perceived autonomy as well as competence. Future research should aim to investigate these
hypotheses using quantitative methods. It would also be valuable to explore whether this effect
varies depending on students’ performance levels. Furthermore, a fundamental question arises as
to what extent programming competencies are still considered necessary in the era of increasingly
powerful LLMs, particularly given that instructors in this study largely viewed programming as a
means to an end.

Despite the broad range of expertise and disciplinary backgrounds of the interviewed higher
education instructors, the generalisability of the findings is limited by the small sample size. It is also
plausible that the study primarily attracted instructors who are already autonomously motivated,
which further limits the generalisability of the findings. This is particularly relevant, as the integration
of teaching innovations is considerably easier within an autonomy-supportive environment
(Vansteenkiste et al., 2012; Wilkesmann & Schmid, 2014). Since this study captured only instructors’
perspectives, future research should include students’ views to gain a more comprehensive
understanding of the mechanisms through which teaching innovations unfold their effects.

In conclusion, for higher education institutions, the integration of a JupyterHub infrastructure
offers a scalable and inclusive approach to support autonomy, especially in STEM education, by
reducing technical barriers and fostering flexible, student-centred learning. Instructors are
encouraged to leverage JNs not only for their interactive features, but also as tools to promote
autonomy-supportive teaching practices aligned with SDT. For students, JNs provide opportunities
for self-paced, meaningful engagement and collaborative learning, which can enhance motivation
and skill development. Ultimately, the study underscores the importance of aligning digital tools with
pedagogical strategies that address the basic psychological needs to support internalisation.
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the potential of agile learning formats for the education sector.

1 Introduction

Educational institutions operate in an environment characterised by rapid and profound change
that is becoming increasingly complex as a result of digitalisation, artificial intelligence (Al) and social
change (Garcia-Morales et al., 2021; Rheinhardt, 2020). This complexity places new demands on
administration, teaching and research, which require innovative forms of learning and collaboration
(Rost & Hafer, 2020). These include, in particular, the continuous development of employees’ skills
and cross-institutional exchange. Ideally, such measures are work-integrated, flexible enough to fit
into everyday routines, and designed to foster active learner participation (Muzam et al., 2023; Noe
et al., 2014).
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Communities of practice (CoP), that is, groups of individuals with shared areas of interest (in
this case, education), are an effective way of promoting these conditions (Wenger, 2011; Foelsing &
Schmitz, 2021; Rost & Hafer, 2020). They rely on trust-based relationships within the group and
enable mutual support and collaborative learning through regular interaction. Because such
relationships rarely develop spontaneously, deliberate initiatives and suitable formats are required.
Agile learning formats offer considerable potential in this context, as they not only support
competence development, but also promote the emergence of sustainable networks and
collaborative learning processes (Foelsing & Schmitz, 2021; Hufnagel & Ternes, 2024; Ternes &
Hufnagel, 2022). One such initiative is Bildung verNetzt (English: education connected; BiNe). As a
networking and continuing education format, it is specifically tailored to the needs of teachers and
staff in educational institutions (Geil} et al., 2025).

1.1 Initial situation and target group

Current dynamics in the education sector present institutions such as universities as well as
training and continuing education providers with significant opportunities and complex challenges.
Technological developments, particularly digitalisation and Al, create possibilities for integrating
digital media into teaching and learning processes. At the same time, these developments
necessitate the design and implementation of new, innovative teaching and learning formats to keep
pace with ongoing transformation (Rost & Hafer, 2020). Addressing these challenges effectively
requires a dual focus: the continuous development of individual competencies and the establishment
of collaborative approaches that enable knowledge sharing and joint problem-solving across
institutional boundaries.

Against this backdrop, BiNe positions itself as an inclusive initiative targeting all employees
within educational institutions, irrespective of their professional field, role, or hierarchical position.
The current scope of BiNe encompasses 15 educational institutions within the Wissensstadt
Heilbronn™. These institutions provide (higher) education, offer professional qualification and
continuing professional development programmes, and engage in research, innovation, and science
communication, all of which have a direct impact on society at large. Existing networking events and
cooperation projects within the region demonstrate that pooling expertise and resources can
generate substantial benefits for the educational landscape. Consequently, BiNe aims to move
beyond mere institutional coexistence by leveraging synergies, consolidating resources, initiating
innovative projects, and fostering collaboration, particularly among employees who have not yet
participated in joint initiatives.

BiNe offers a platform for bringing together employees from various institutions. A critical
prerequisite for successful inter-institutional networking and cooperation is knowing the stakeholders
involved and understanding their core topics, objectives, competencies, responsibilities, and
interests. In BiNe, participants learn how this knowledge and collaboration can help them achieve
their own goals. Over time, this is intended to lead to the creation of a CoP in the Wissensstadt
Heilbronn. Consequently, BiNe can be adapted as a training programme for use in other urban
contexts characterised by multiple educational institutions, such as Karlsruhe or Munich. By doing
so, BiNe has the potential to serve as a scalable model for fostering innovation and cooperation in
diverse educational ecosystems.

1.2 Agile learning

Current challenges in the labour market and education sector require a transition from
standardised training to more flexible, adaptive continuing education formats (Foelsing & Schmitz,
2021; Graf & Edelkraut, 2021). Agile learning, which originated in agile working practices, supports
learners in their individual development while simultaneously generating effects such as networking

* Wissensstadt Heilbronn is an association of 15 educational institutions all located in the city of Heilbronn. These institutions comprise, among others (cooperative state)
universities, a university of applied sciences, various research centres, and a science center. They are united by the willingness to promote science transfer, scientific

research, academic training and communication.
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and collaboration at the organisational level (cf. Foelsing & Schmitz, 2021; Graf et al., 2017; Hufnagel
& Ternes, 2024; Krehbiel et al., 2017; Longmuf & Hoéhne, 2017; Ternes & Hufnagel, 2022).

Agile learning formats are characterised by four key features (cf. Augner et al., 2023; Liebhart,
2022):

i. The focus lies on the learners, who engage in self-directed and exploratory learning.

ii. The structure of the content enables iterative learning in small units that can be integrated
into everyday work.

iii. Collaboration and co-creation are actively encouraged.

iv. Digital technologies are purposefully incorporated into the learning process.

A well-known agile learning format is "Working Out Loud" (WOL; cf. Stepper, 2020; see Augner
et al., 2023; Graf et al., 2022 on WOL as an agile format), which supports professional development
through transparency, collaboration, and networking in iterative twelve-week learning cycles.
Participants work in small groups ("circles") on individual goals through regular exchange, mutual
support, reflection, and the use of digital networks. Another example is the collaboratively developed
framework "lernOS" (cf. Dickert, 2019; see Graf et al., 2017; Graf & Liebhart, 2024 on lernOS and
agile learning), which provides tried-and-tested tools for future work and integrates elements of
various methods, including Getting Things Done (GTD), Objectives and Key Results (OKR), Scrum,
and WOL, into 13-week learning cycles ("sprints"). Participants pursue their goals through peer
support in small groups, regular reflection, and strategic networking.

Agile learning formats are flexible, learner-centred concepts that support participants in
achieving their goals through appropriate content tailored to their needs. Reflective and interpersonal
learning promotes knowledge building and a deeper understanding of contexts (Foelsing & Schmitz,
2021). Based on openness, flexibility, and a focus on cooperation, initially loose groups develop into
lively learning communities that enable the establishment and long-term strengthening of CoPs. This
principle also underpins BiNe as a training programme: the content is specifically tailored to
employees in educational institutions and is based on experience with previous agile methods. It is
condensed in eight learning loops ("BiNe-Loops"), which can be worked through flexibly over a
period of ten weeks ("BiNe-Journey"). In addition, BiNe emphasises local networking within the
Wissensstadt Heilbronn and off-site locations of the local institutions.

1.3 Lessons learned from agile learning implementations

To date, agile learning formats have been studied primarily in a corporate context (cf. Augner
et al.,, 2023; Graf et al., 2022; Longmul3 & Héhne, 2017). The BiNe project partners also have
experience with students (Ondrusch et al., 2021; Quandt & Ondrusch, 2024; see also Meil3ner et al.,
2024) and university employees (Hufnagel & Ternes, 2024; Ternes personal communication; see
also Engelhardt & Warbeck, 2021; Wetterauer, 2020).

Agile learning formats, especially WOL, have shown positive effects on three levels:

i. atthe individual level through improved reflective abilities, increased perseverance, and
greater openness and generosity in sharing knowledge (Augner et al., 2023; Graf et al.,
2022; Longmuf & Héhne, 2017; Ternes, personal communication; Wetterauer, 2020);

i. at the network level through the establishment of personal contacts, a heightened
awareness of one's own abilities, the strengthening of soft skills such as team spirit,
appreciation, and multi-perspectivity, the support of collaborative work, and the
visualisation of results (Augner et al., 2023; Engelhardt & Warbeck, 2021; Graf et al., 2022;
Longmuf & Hbéhne, 2017; Ternes, personal communication; Wetterauer, 2020);

iii. atthe organisational level through improved communication, networking, and cooperation
skills, as well as a greater willingness to share knowledge (Graf et al., 2022; Wetterauer,
2020).

WOL also promotes a positive feedback and error culture by viewing mistakes as opportunities
for growth and improvement. The aim is to enable long-term behavioural changes that empower
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participants to take initiative in the future (Graf et al., 2022). Similar effects have been observed
among students. Here, WOL primarily improved digital collaboration as well as communication,
reflection, and self-organisation skills (Meil3ner et al., 2024; Ondrusch et al., 2021). Even though
students have different needs than employees in the education sector, the framework conditions are
still quite similar. Agile learning formats thus contribute to the acquisition of future-relevant skills (cf.
Kirchherr et al., 2018), including digital skills, critical thinking, cooperation skills, self-management,
and resilience. In addition, they encourage participants to organise and adapt their own goals and to
continuously reflect on new content, a core aspect of lifelong learning.

Despite these advantages, WOL participants also report challenges. For employees from
educational institutions, the time required was a major point of criticism (Hufnagel & Ternes, 2024
Ternes, personal communication). Participants also often found the strong focus on visibility on
social media inappropriate (Ternes, personal communication). Among students, (virtual) networking
was not always perceived as relevant (Meil3ner et al., 2024; Ondrusch et al., 2021). In addition, self-
directed learning requires a high level of personal responsibility, which can be challenging for both
students and employees (Longmuf3 & Héhne, 2019; Meil3ner et al., 2024; Quandt & Ondrusch,
2024). These findings suggest that individuals in a higher education context have specific
requirements and that different approaches are sometimes necessary, for example, with regard to
visibility.

For continuing education and training measures to be successful, whether traditional or agile,
it is also crucial that the content is aligned with the target group’s needs. However, agile learning
formats have a special feature: while the content and learning objectives in traditional continuing
education courses (e.g., Excel or communication training) are specified by the instructor, agile
learning formats allow adaptation to individual needs. Learners set their own goals, and the content
provided serves as a support rather than a prescription. This flexibility appears to be particularly
relevant in a higher education context (cf. Hufnagel & Ternes, 2024; Ondrusch et al., 2024; Quandt
& Ondrusch, 2024; Ternes, personal communication).

Overall, these findings justify the development of a special learning format such as BiNe, which
is based on the principles mentioned above and emphasises reflective as well as interpersonal
learning. In addition, the resources and time constraints of employees are taken into account by
offering less content, but in a more targeted manner. Flexible options for implementation make it
easier to schedule meetings in small groups, which enhances overall participation. Based on past
experiences, four central themes or success factors for agile learning formats can be derived and
are applied in BiNe: (i) developing individual skills while fostering interaction and cooperation with
others; (ii) willingness to share knowledge and experience, (iii) working within a network, and (iv)
working on the skills and mindsets needed now and in the future to keep pace with the changing
world of work.

In the following sections, we present the concept of BiNe and discuss findings from three
completed BiNe-Journeys. We conclude in a short summary and an outlook on further development
and scientific support.

2 Methodology

BiNe was developed in response to the challenges identified in the educational sector and
draws on insights from established agile learning formats. The programme has been iteratively
refined based on participant feedback to ensure relevance and applicability. The “BiNe-Journey”
constitutes a ten-week learning and networking journey under the guiding principle “vernetzt &
inspiriert wachsen” (grow connected & inspired). During this journey, participants pursue individual
goals, engage in professional and/or personal development, and expand their networks.

At the heart of the programme is the “BiNe-Guide”, which serves as a resource for both
individual work and collaboration within small, fixed groups (“BiNe-Teams”). The Journey is framed
by a total of three accompanied and direct online events involving all participants (“BiNe-Talks”),
scheduled at the beginning, midpoint, and conclusion of the programme.

Following an overview of key terminology (see Table 1), the next section takes a closer look
at the BiNe-Guide as the foundation for the developed format and its selected topics.
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Table 1. Terminology of BiNe

Term Definition

BiNe-Journey The ten-week learning and networking journey
BiNe-Guide The accompanying material

BiNe-Loop Thematic block within the BiNe-Guide
BiNe-Team Group of 3-4 people

BiNe-Talks Online event with all participants of the journey

Finally, experiences from the first three BiNe-Journeys with participants from educational
institutions in Heilbronn as well as some external locations are presented.

2.1 The BiNe-Guide as a central element of the agile learning format

As a central component of BiNe, the BiNe-Guide consolidates support, guidance and self-
management strategies. Its design incorporates the four key features of agile learning outlined above
(cf. Augner et al., 2024; Liebhart, 2022). As participants pursue their individual goals, the format also
enables self-directed learning (cf. Foelsing & Schmitz, 2021) and includes elements of informal
learning as it supports learning in authentic, practice-oriented contexts (cf. Noe et al., 2014).

In contrast to formats such as WOL or lernOS, BiNe deliberately limits itself to eight compact
topic blocks, the "BiNe-Loops", to reduce the time burden on participants (cf. Ternes, personal
communication). These structured learning loops promote iterative learning, deepen or reinforce
prior knowledge, and enable sustainable development through reflection and feedback (cf. Foelsing
& Schmitz, 2021). At the same time, they remain flexible enough to be integrated into everyday work.

Participants work alone or in small groups of three to four people. These "BiNe-Teams" are
heterogeneous in composition in terms of institution, field of activity and, where possible, gender, in
order to bring diverse perspectives and experiences into the process. In the exchange, this diversity
can be specifically used as a resource for individual and collective learning and mutual support.
Regular changes of perspective promote a deeper understanding of different approaches and
highlight the value of mutual impulses, regardless of the subject area or field of work. Meetings
typically last one hour, are held online, and can be conducted according to the participants’ individual
preferences. This approach supports exploratory learning, emphasises collaboration and co-creation
(cf. Augner et al., 2023; Liebhart, 2022), and enables cross-institutional networking.

The BiNe-Guide functions as a digital "travel guide" that combines various forms of learning.
New technologies such as an online course on the ILIAS learning management system and digital
whiteboards enable virtual collaboration within the teams. The use of these tools is a core element
of agile learning and particularly relevant for flexible learning through exchange and self-study (cf.
Augner et al., 2023; Liebhart, 2022; Noe et al., 2014). In addition, participants use the BiNe-Guide
Workbook (a PDF document) for individual work and tasks such as familiarization, consolidation,
goal pursuit, and reflection. This allows the learning process to be designed independently of time
and location while giving participants active control over their learning process.

The structure of the BiNe-Guide and the work in the BiNe-Teams promote activation,
networking, knowledge exchange, openness, and interest in new things (cf. Foelsing & Schmitz,
2021). Participants act not only as learners but also as initiators. Beyond the teams, they develop
strategies to make themselves and their work visible, for example, via internal platforms such as
SharePoints or at events. This approach also addresses previous criticism of the increased use of
and heavy reliance on social media in previous WOL implementations (Ternes, personal
communication).

Overall, BiNe allows for a flexible design of the learning and networking process by offering
many possibilities for individualisation and exploration. According to agile learning principles,
participants are at the centre of the training programme (cf. Augner et al., 2023; Liebhart, 2022) and
are free to decide which content and impulses are relevant to their goals and development. The
goals can be both personal and professional in nature and may vary from concrete plans to
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intermediate steps in larger projects. In addition, coaching methods are used to support practical
implementation in everyday work and to facilitate applicability for different target groups.

2.2 The main topics of BiNe

BiNe content is based on the central goals, which focus on individual goal achievement and
development, stronger networking, and the future establishment of a CoP, as well as on the needs
of the heterogeneous target group. By combining proven elements from other formats with new
approaches, such as coaching, the aim is to strengthen participants and their institutions and prepare
them for future challenges — especially with regard to the further development of the Wissensstadt.
The content covered in individual and group work can be divided into the following four key topics:

Working on the self and with others

The focus is on self-selected goals, the creation of individual plans for achieving goals,
and (self-)reflection. Participants critically examine existing resources and identify gaps
that may impede progress. In doing so, they recognise the strategic importance of
networking and professional exchange — consistent with the BiNe guiding principle “grow
connected & inspired.” Initial relationships within the BiNe-Teams are established to
provide mutual support and feedback. Beyond goal setting, this topic addresses
fundamental aspects of personal development, including cultivating an open mindset
(growth mindset), embracing lifelong learning, and fostering cooperative practices. These
elements are essential for navigating complex professional environments and for
sustaining adaptability in the face of change.

Sharing knowledge and experience

The second key topic focuses on collaborative practices and the active exchange of
knowledge and experience among participants. Central to this process is the
enhancement of communication skills and the deliberate visibility of one’s work and
professional contributions. The quality of interpersonal relationships, particularly
dimensions such as appreciation, trust, and generosity, plays a decisive role in enabling
sustainable collaboration. Although these factors are often overlooked in fast-paced
organisational contexts, they constitute critical prerequisites for effective teamwork and
long-term cooperation.

Working in a network

This topic addresses the systematic development of networking competencies within the
Wissensstadt. Participants begin by analysing existing network structures and assessing
their own network profiles, followed by strategies for targeted expansion and maintenance
of their network. Reflection on one’s role and influence within these networks is integral to
understanding how individual actions contribute to broader institutional objectives. In
addition, participants explore approaches for overcoming barriers to networking, such as
limited time resources or uncertainty in initiating contact. Through these activities, the
programme seeks to strengthen participants’ capacity to engage in purposeful, cross-
institutional collaboration that supports innovation and knowledge transfer.

The future self

The final key topic provides impetus for engaging with uncertainty, complexity and change
in dealing with current societal and organisational dynamics. Participants determine
future-oriented competencies relevant to their professional roles and experiment with self-
management techniques, such as time management strategies and planning tools. These
practices aim to enhance resilience and adaptability in environments characterised by
rapid transformation. Furthermore, the topic encourages participants to acknowledge and
document their own achievements, thereby reinforcing motivation and fostering a sense
of progress. This reflective process contributes to the development of a proactive stance
towards personal and professional growth.

Each BiNe-Loop deals primarily with one of the four key topics (see Table 2: o).
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Table 2. Assignment of BiNe-Loops to key topics

Key topic L1 L2 L3 L4 L5 L6 L7 L8
Working on oneself and with others ) ) o o o o
Sharing knowledge and experience o ) o o o
Working in a network o o ° ° °

The future self o o o ° °

However, in order to deepen certain elements over a longer period of time and allow habits
to develop, individual elements pertaining to one of the four key topics are also found in several
loops (see Table 2: o).

3 Results and discussion

To date, three BiNe-Journeys have taken place, the first in autumn 2024, the second in spring
2025 and the third in autumn 2025. Across these iterations, the format involved approximately fifty
individuals (see Table 3 for an overview), the majority of whom were women.

Table 3. Profiles of BiNe participants

Journey 1 Journey 2 Journey 3
N Participants 18 21 12
Ratio male:female 4:14 3:18 1:11
N Institutions 5 6 5
N Teams 4 6 3
N Participants per team  4-5 3-4 4

Participants represented ten institutions within the education sector, including universities,
research institutes, and organisations working in areas such as entrepreneurship, science, and the
application of Al. This composition reflects a deliberate effort to include actors from both academic
and applied contexts, thereby providing diversity of perspectives and experiences.

The participant group was characterised by a wide range of professional roles. These included
academic and research positions such as professors, doctoral candidates, and research associates;
roles in programme coordination and internationalisation; and administrative and strategic functions
covering areas such as quality management, talent development, project management,
organisational development, event organisation, and community operations. Additionally, some
participants held responsibilities in fields related to educational support, digital learning, and
technology transfer.

In terms of qualifications, participants exhibited a broad spectrum of educational backgrounds,
ranging from vocational training to diploma, bachelor’s, master’s, and doctoral degrees, extending
to professorial appointments. This diversity not only reflects the structural complexity of the education
sector but also highlights the need for flexible learning formats capable of addressing varied
professional requirements. By bringing together individuals with such heterogeneous profiles, BiNe
creates an environment conducive to cross-institutional exchange and collaborative problem-solving,
which are essential for fostering innovation and strengthening institutional networks.

To ensure the quality of the programme and to generate meaningful benefits for both
employees and their institutions, BiNe is subject to systematic scientific monitoring. This evaluation
process is designed to provide an evidence-based foundation for assessing the programme’s
effectiveness and for guiding its ongoing development. The research framework addresses two
analytical levels: the micro level, which focuses on individual participants’ personal and professional
development, and the macro level, which examines the programme’s impact on participating
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institutions. Overall, short- and long-term outcomes will be analysed. In this article, we report short-
term effects at the micro level and address the following research questions:

o RQ1: What are the participants' goals and expectations?
e RQ2: To what extent does BiNe support personal development?
RQ3: To what extent does BiNe contribute to networking?

To address these research questions, participants’ experiences were recorded using three
short questionnaires at the beginning (T0) and the end of the journeys (T1), and additionally three
months after completion (T2). For the purpose of this paper, only data from TO and T1 will be used.
The questions included items rated on a five-point Likert scale (from strongly disagree to strongly
agree) as well as open-ended questions for free responses.

The participants started their journeys with a variety of individual goals, reflecting both
professional and personal aspirations (RQ1). These goals can be grouped into four main categories’
demonstrating the multifaceted nature of lifelong learning and individual personal development, as
addressed through BiNe:

i. Expanding competencies and enhancing personal effectiveness
Many participants expressed an ambition to enhance their skills and increase their
effectiveness in their day-to-day work. Their objectives included improving communication
and decision-making skills, cultivating stronger prioritisation abilities, and establishing
systematic approaches to time and task management. Other participants focused on
language learning or acquiring new technical knowledge to support their professional
growth. For example, some aimed to enhance their communication skills and develop
greater confidence in decision-making, while others set goals such as learning a foreign
language or preparing for an MBA application. Additionally, participants sought to broaden
their understanding of SEO and website analytics to strengthen their digital expertise.

ii. Addressing current challenges and strengthening digital visibility
Several participants focused on mastering technological developments and improving
their digital presence. Their goals included understanding and applying Al in practical
contexts, identifying relevant use cases for Al tools, and promoting their effective adoption
within teams. Participants also aimed to strengthen their visibility on professional platforms
by creating structured content plans and expanding their networks through consistent
engagement and targeted outreach.

iii. Advancing one's work through strategic projects, networking initiatives and planning
A number of participants focused on driving forward strategic projects and shaping their
long-term career paths. Their goals included developing internal employee training
concepts, the restructuring of existing programmes, and the planning of future endeavours
such as the launch of a new intranet or starting a programme for international students.
Others aimed to design and implement a quality management concept, prepared
workshops on technological change or finalised scientific publications. Career-oriented
objectives were also prominent, such as drafting a business plan or defining career paths
as freelance lecturers or trainers.

iv. Exploring needs and trends in the professional environment
Some participants aimed to deepen their understanding of external requirements and
emerging trends to guide their professional activities. Their objectives included clarifying
key decision-making criteria for competence management, gaining insights into the
regional educational landscape and its future developments, and identifying effective
strategies for delivering relevant learning opportunities. In addition, others sought to
strengthen collaboration by expanding networks and initiating joint projects with partners
beyond their immediate professional environment.

* Al tools (Microsoft Copilot) were used to cluster the goals. The authors reviewed and validated all Al-assisted outputs.
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The majority of the selected goals were professionally oriented and had the capacity to be
integrated seamlessly into everyday working activities. Concurrently, the heterogeneity of objectives
— ranging from personal skill development and digital transformation to strategic programme design
and environmental analysis — underscores BiNe's distinctive strength: the convergence of individuals
from diverse backgrounds, experiences, and ambitions to facilitate mutual learning and impactful
progress.

Overall, the distribution of goals across the three journeys indicates distinct areas of focus for
each. The primary focus of the first journey was strategic projects and career planning. Such projects
included programme restructuring, process development and organisational initiatives. Digital and
Al-related objectives were found to be of particular significance, while competency development
exhibited a moderate level of importance and exploration of external trends was less prevalent.
Journey 2 was marked by a strong emphasis on competencies, with a focus on personal
effectiveness, communication skills, and professional growth. Digital objectives were also prominent,
while strategic projects and goals related to external trends were present but less dominant. In
Journey 3, there was a balanced distribution between competency development and strategic
projects. Digital and Al-related objectives were moderate in nature, with some goals addressing
external trends and collaboration opportunities.

In BiNe, personal development is strongly fostered through the exchange and interaction with
the BiNe-Team (RQ2). Approximately 85% of participants stated that the exchange within the BiNe-
Team was highly valuable to them. Particularly positive aspects highlighted by participants were the
heterogeneous composition of the team, which provided diverse perspectives, as well as the open
and trusting nature of the exchange (see e.g., Augner et al. 2023, Graf et al. 2022 for similar findings
on WOL). In addition, participants appreciated the combination of goal-oriented discussions and the
content provided in the BiNe-Guide. Mutual support among team members, through the sharing of
tips, experiences, and practical examples, was also frequently mentioned as a key contributor to
personal development. Prior to the journey, participants rated their perceived preparedness for their
professional future as an average of 3.8." After the BiNe-Journey, this rating increased to 4.0,
indicating that participants felt better prepared to face upcoming professional challenges. According
to participant feedback, this was achieved not only through the discussions with team members but
also through the information and impulses provided in the BiNe-Guide.

Beyond skill development, participants repeatedly noted a shift in awareness. That is, through
BiNe they became more conscious of the value of their own skills and experiences and recognised
that these are worth sharing with others (see also Engelhardt & Warbeck, 2021; Graf et al., 2022;
Wetterauer, 2020 for similar findings on WOL). Moreover, participants reported gaining a clearer
understanding of how exchange and collaboration can support the achievement of their own goals,
even when team members are pursuing different or seemingly unrelated objectives. Here is a
selection of statements that illustrate the importance of the BiNe-Team for personal development:

o "l like about BiNe that you form a team to reach your personal goals which have a positive
effect on your work (but also private) life." (J2-T1-04)t

o  “BiNe promotes the exchange between different institutions which helped me reach my
personal goal.” (J2-T1-08)

e ‘I was able to share my experience and knowledge and learnt that this was actually of use
for others.” (J2-T1-11)

BiNe not only aims at promoting personal development but also places emphasis on fostering
networking activities among participants. With respect to networking (RQ3), the majority of
participants highlighted the importance of the BiNe-Team for achieving their goals, either directly
through the provision of useful tips and advice or indirectly through encouragement, feedback and
motivation.

* All information refers to the number of completed questionnaires before (n=23) and right after the journey (n=19), not to the total number of participants in the three
BiNe-Journeys conducted so far.

1 The participant code is composed of the journey, the questionnaire and an arbitrarily assigned number.
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Many participants further indicated that BiNe increased their awareness of the importance of
networking (see also Wetterauer, 2020 for similar findings) and reinforced the perception that
investing time and effort in building professional relationships is worthwhile. This indicates that the
BiNe-Teams successfully established initial, small-scale networks that support participants in
reaching their individual goals. Importantly, these networks, along with the strategy of leveraging
networking for goal attainment, can serve as a foundation for continued relationship-building beyond
the duration of BiNe. In the long run, this may enable the development of a CoP (see e.g., Foelsing
& Schmitz, 2021; Hufnagel & Ternes, 2024; Ternes & Hufnagel, 2022 on the relation of agile learning
and CoPs). By embedding networking within the learning process, BiNe contributes to the
development of professional ecosystems characterised by openness, reciprocity, and shared
responsibility, i.e., elements that are essential for addressing the complexity of contemporary
educational environments.

Moreover, more than half of the participants felt more confident and competent when attending
networking events after completing the BiNe-Journey. This finding suggests a positive influence of
BiNe on networking skills. These skills include, among others, improved communication abilities
(also in online communication), as well as an enhanced capacity to reflect on one’s own role within
professional networks. Participants also reported a greater awareness of the importance of actively
sharing information and knowledge with others (see also Graf et al., 2022; Wetterauer, 2020 for
similar effects of WOL).

In addition to skill development, participants engaged in reflective processes throughout the
journey that allowed them to identify potential inhibitions related to networking, such as language
barriers or contacting unknown people. With the support of their team and the guidance provided in
the BiNe-Guide, many participants were able to address and overcome some of these barriers. This
highlights the importance of both social support and structured learning materials in fostering
networking competence and confidence. The selection of responses below illustrates the
participants’ perspectives on networking:

e  "BiNe has made me appreciate the value of networking more and | have taken more time
forit." (J1-T1-01)

e " am now more conscious of how | use my network." (J2-T1-03)

o "l think differently now about how | can use networking and that it's okay to ask for help
because you're happy to offer it yourself." (J1-T1-02)

e " now understand that | can easily hold informal conversations in German." (J2-T1-04)

o “llike the idea of having an easy-to-access network [BiNe-Team].” (J2-T1-10)

The short-term effects observed at the macro level indicate that BiNe provides a structured
and purposeful platform for fostering both personal development and networking among employees
in educational institutions. Participants not only succeeded in achieving their individual goals but also
contributed to the progress of others by sharing knowledge, expertise, and practical insights. This
reciprocal exchange underscores BiNe’s potential to generate collaborative learning processes that
extend beyond the boundaries of individual tasks.

Within this context, the BiNe-Teams functioned as initial networking units, offering participants
opportunities to analyse and reflect on their own professional behaviours while simultaneously
addressing inhibitions related to networking. These teams created a safe and supportive
environment in which participants could experiment with new interaction strategies, receive
constructive feedback, and gradually build confidence in their networking abilities. Such experiences
represent an important foundation for the emergence of a CoP, which constitutes a central long-term
objective of the programme.

Despite these positive outcomes, participants also reported challenges associated with
maintaining focus on individual goals throughout the ten-week duration of the journey. This
timeframe, while designed to allow for iterative learning and habit formation, requires a considerable
degree of commitment, time management, and organisational skills. These observations highlight
the need for continued refinement of programme structures to balance flexibility with sustained
engagement, ensuring that participants can derive maximum benefit without experiencing undue
workload.
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BiNe is designed to establish new routines that facilitate the achievement of individual goals.
Recognising that the development and consolidation of such routines require time and repeated
practice, the format adopts a ten-week timeframe for each journey. This duration is intended to
provide sufficient opportunity for iterative learning and habit formation while maintaining a
manageable scope for participants. Nevertheless, the programme is structured to avoid imposing
additional burdens on participants’ everyday work. On the contrary, its design seeks to ensure that
engagement with BiNe yields tangible benefits that can be integrated into professional practice.

To support this objective, accompanying materials are continuously adapted from one journey
to the next, enabling participants to maximise the value of their experience. Participants’ feedback
is actively considered, and materials are modified when changes are broadly beneficial for the group
and future journeys. This iterative approach reflects a commitment to responsiveness and user-
centred design, ensuring that the programme evolves in alignment with participants’ needs and
expectations. Such adaptability was particularly critical during the initial project phase, when
foundational structures were refined to enhance clarity, usability, and practical applicability.

4 Conclusion and outlook

In light of rapid changes and limited resources, educational institutions need to strengthen their
employees’ individual competencies and establish collaborative structures across institutional
boundaries. Agile learning formats support both aims by fostering personal development and
collaborative learning. BiNe is an agile learning format tailored to the needs of employees in the
educational sector. To date, the programme has been delivered three times, with more than 50
participants in total, in the Wissensstadt Heilbronn.

The findings indicate that participants pursue a range of individual goals. This heterogeneity
of objectives ultimately highlights BiNe’s distinctive strength: enabling individuals from diverse
backgrounds to foster mutual learning and achieve meaningful progress (RQ1). Personal
development is further supported through exchange and interaction with the BiNe-Team (RQ2).
Participants benefited from both the heterogeneous group composition and the material provided in
the BiNe-Guide, which together increased the perceived preparedness for their professional future.
They also developed a stronger awareness of the value of their skills and an understanding of how
collaboration can support goal achievement, even when objectives differ. Furthermore, BiNe
promotes networking by increasing awareness of its importance and strengthening participants’
abilities to build and maintain professional relationships (RQ3). In doing so, it initiates small-scale
networks that support goal achievement and can serve as a foundation for collaboration beyond the
programme, and may potentially evolve into a CoP. Overall, the results suggest that agile learning
formats such as BiNe create valuable impulses for professional development and cross-institutional
collaboration.

BiNe relies fundamentally on the active engagement of its participants and the involvement of
multiple educational institutions within the Wissensstadt, as these factors constitute the basis for
establishing a stable and sustainable CoP. The long-term viability of such a community depends on
continuous participation and the gradual expansion of its member base. Consequently, future
iterations of BiNe aim to attract an increasing number of participants from all institutions of the
Wissensstadt. The format is designed to accommodate both long-term employees and newcomers,
thereby supporting the development of cross-institutional networks through the initiation of new
contacts and the deepening of existing relationships. For this network to grow in a sustainable
manner, broad participation is essential; only through collective engagement can the full potential of
the initiative be realised, generating benefits for all stakeholders involved.

Resilient quality assurance is also required to establish BiNe in the institutions. To this end,
the project is being scientifically monitored at the micro (individual development) and macro level
(institutional level), analysing short- and long-term effects. Initial experiences with BiNe demonstrate
the potential of agile learning formats for networking among educational institutions. In particular,
the heterogeneous team composition and flexible structure proved to be success factors. Challenges
remain in retaining participants in the long term and in the transition from the journey to a permanent
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CoP. The findings may serve as examples of good practice beyond the educational institutions of
the Wissensstadt.
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Abstract

The tandem programme at TH Kéln is a five-year dual
qualification programme in which participants are simultaneously
employed by a partner organisation and by TH Kbln as doctoral
student or postdoc. This study investigates the roles of academic
and industry supervisors, the perceived benefits and costs of the
tandem programme, and collaboration among stakeholders.
Social Exchange Theory (SET) is used to examine how
supervisors evaluate the benefits and costs of collaboration.
Semi-structured interviews were conducted with 20 supervisors
from academia and industry who oversaw 23 doctoral and
postdoctoral researchers in the programme, several of whom
had participated since 2022. The findings revealed a broad
spectrum of perceived roles, benefits, and approaches to
collaboration. Win-win-win scenarios were analysed alongside
suggestions for minimising costs and maximising benefits. The
study underscores the importance of supervision quality and
outlines best practices for guiding future tandem collaborations
that advance flexible career pathways and support the
achievement of the 2030 sustainability goals.

1 Introduction

The 2030 Agenda for Sustainable Development emphasises the importance of fostering strong
connections and collaboration between industry, research, and policy to drive meaningful and
positive societal change (United Nations General Assembly, 2015). In alignment with these global
objectives, the tandem programme at TH Kdln exemplifies a practical approach to bridging academia
and industry and fostering collaboration that supports sustainable innovation and professional
development.

1.1 The context of the tandem programme

The tandem programme at TH Koln is a dual qualification programme that fosters ongoing
collaboration and knowledge exchange between research and industry by enabling participants to
hold dual employment for up to five years: an industry position alongside a doctoral or postdoctoral
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research position. During this period, participants are supported by supervisors from both academia
and industry’. Participants are expected to gain valuable teaching and applied professional
experience alongside their research, thereby building a skills base for work in industry, the public
sector, or research, including a pathway to a professorship at a university of applied sciences. The
programme is designed to remain open in terms of outcomes, enabling participants to decide in
favour of an industry career as an alternative pathway. As a result, the programme encourages more
flexible career pathways.

The tandem programme is a subproject within the broader PLan_CYV initiative, which supports
academic personnel development at TH Kdéln. PLan_CV is a German acronym that translates as
“‘Rethinking Professorial Careers at Universities of Applied Sciences”. Funded by the Federal
Ministry of Research, Technology and Space (BMFTR) and the Joint Science Conference (GWK)
(Funding reference number 03FP09), PLan_CV aims to strengthen career pathways towards
professorships at universities of applied sciences. It aims to achieve this goal by broadening the pool
of qualified candidates and enhancing their competencies. Anticipating a large number of
professorship vacancies at universities of applied sciences in Germany by 2030 (In der Smitten et
al., 2017), the initiative adopts a holistic approach that addresses multiple stages of the academic
career life cycle, from student research assistants through promotion, postdoctoral qualification, to
professorship, while integrating cross-cutting themes such as diversity, high-quality supervision, and
career development across its five coordinated subprojects.

As one of the five PLan_CV subprojects, the tandem programme was guided by a Trias
principle developed specifically in the TH KdIn context. The term “Trias” stems from the Latin word
meaning “a group of three,” referring here to the three core academic missions: teaching, research,
and transfer (Szczyrba et al., 2025). The Trias principle emphasises that teaching, research, and
transfer are closely interconnected and should actively support and enrich one another, rather than
being treated as separate or competing responsibilities of a scholar (Hausstein et al., 2022). Inspired
by Boyer’s influential critique (1990) of the traditional focus on research output alone as the main
measure of academic success, this approach calls for recognising teaching and meaningful
engagement with society and real-world problems as equally vital components of scholarly work. At
TH Kaln, the Trias principle forms a foundational part of the tandem programme (Szczyrba et al.,
2025). Supervisors and participants alike are introduced to this concept, which encourages them to
embrace their multiple roles as researchers, educators, and practitioners and to see these roles as
mutually reinforcing.

In this article, we examine the tandem programme from the perspective of supervisors at both
the university of applied sciences and the partner organisations. Using interview data, we focus on
how supervisors describe their roles, what benefits and costs they perceive in the tandem
programme, and how collaboration between the two settings is shaped.

1.2 Supervisors’ roles and quality of supervision

The supervisor’s role has been described as central to a candidate’s success in academia as
well as in an industry workplace environment. Academic supervisor support has been reported to be
associated with lower drop-out rates, better academic performance, and improved well-being (Kunz
et al., 2021; Ringo, 2025; Wollast et al., 2023). Academic supervisors can facilitate networking,
provide support in times of difficulty, offer intellectual input and relevant information (Jaksztat et al.,
2021; Mainhard et al., 2009; Skopek et al., 2022). Similarly, high-quality industrial supervision
correlates with lower attrition rates, better job performance, higher job satisfaction, and well-being
(Herawati et al., 2023; Mohr et al., 2021; Zeb et al., 2023).

Given the importance of the supervisor position, prior research has attempted to analyse
supervisors’ roles and examples of exemplary and flawed supervision, sometimes providing a
handbook as a guideline for doctoral supervision (Taylor & Kiley, 2024). To understand the aspects
of the academic supervisor’s role, an extensive international study identified clusters of meaning
associated with that role (Guarimata-Salinas et al., 2024). The authors provided a list of 18 functions

* In this article, the term industry supervisor or industry partner is used broadly to refer to all partners involved in the tandem programme who are situated outside

academia, including public, private, and non-profit organisations. Academic supervisor refers to the university supervisor from TH Kdln.
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of a supervisor, including supervising, directing, guiding, leading, managing, advising, and
mentoring. They also refer to the Sapir-Whorf hypothesis, which states that language affects
perception and behaviour. Accordingly, the way supervisors linguistically frame their role may shape
their approach to supervision. One more study investigated the role of workplace supervisors in the
context of work-integrated learning (Fleming et al., 2021). The authors argue that supervisors have
an educational role in helping students acquire skills such as software knowledge, digital office skills,
understanding workplace expectations and culture, communication, problem-solving, critical
thinking, and professional behaviours (work ethic and networking, etc.).

Some studies have investigated styles and types of supervision. Deuchar (2008) applied four
supervision styles to analyse doctoral supervision: laissez-faire, where the supervisor largely
observes and allows the candidate to independently manage both research and personal progress;
pastoral, in which the supervisor provides mainly personal and emotional support while expecting
the candidate to manage their research; directorial, characterised by active and structured guidance
focused on managing the research process; and contractual, where supervisor and candidate
negotiate the extent of academic and personal support needed throughout the research journey. The
author emphasised that these styles should be adapted and combined flexibly to suit the candidate’s
changing needs and context rather than applied rigidly. In a qualitative study, Reis and Szczyrba
(2011) outlined the following types of doctoral supervisors: (a) fatherly friend and group moderator,
(b) teacher with therapeutic ambitions, (c) boss and evaluator, and (d) guide in self-realisation
processes. The authors emphasise the importance of ensuring the quality of supervision and, as an
example, suggest a two-day workshop in which supervisors can reflect deeply on their roles and
develop an intentional course of action. However, they underscore that such a one-off workshop is
not sufficient. Rather, supervisors need to participate regularly in ongoing professional development
to maintain and enhance their supervisory sKills.

Indeed, the issue of supervision quality has interested a number of researchers, as Motshoane
and McKenna (2021) wrote: “crossing the border from being a doctoral candidate to becoming a
doctoral supervisor entails significant shifts in identity and an understanding of postgraduate
pedagogy and institutional expectations” (p. 1). They also underline the need for opportunities for
supervisor development.

Another aspect to consider in the context of the tandem programme at TH Koln is
communication between supervisors, since doctoral and postdoctoral candidates have two
supervisors from the university and industry guiding them. When supervisors jointly develop a shared
understanding of the processes in research, teaching, and transfer, uncertainties for doctoral
candidates are minimised (Muller-Otto & Szczyrba, 2025). When left alone with this task, their
uncertainties grow. Thus, strong collaboration between supervisors is essential to support
candidates in their transdisciplinary work.

1.3 Social Exchange Theory: Costs and benefits of supervision

Social Exchange Theory (SET) applies economic principles of cost-benefit analysis to social
relationships, suggesting that individuals engage in interactions much like transactions in which they
seek to maximise rewards and minimise costs. People tend to maintain relationships that provide
greater benefits than costs and may end those where the costs outweigh the gains (Emerson, 1976).
Initially focused on one-to-one exchanges or dyads (Blau, 1986; Homans, 1958), the theory was
later expanded by Emerson (1976) to encompass broader networks involving multiple actors. These
exchange networks show how exchanges connect many people, creating systems where resources
and influence flow across social ties. This broader view highlights the importance of collaboration
through so-called productive exchange, where several actors work together to create greater value.
Instead of simple trade, productive exchange involves joint efforts leading to outcomes that are
magnified through cooperation. What Emerson described is closely related to the idea of synergy
effects, when the combined efforts produce a result greater than the sum of individual contributions
(Klimuk et al., 2020).

SET has been used as an underlying theory in a number of works on supervision relationships
in workplace contexts (Zeb et al., 2023) and academia, including research on doctoral (Fan et al.,
2019) and postdoctoral (Karalis Noel et al., 2022) levels. Zeb et al. (2023) have differentiated
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between extrinsic and intrinsic rewards that employees receive in a workplace setting. While extrinsic
rewards are mostly monetary, intrinsic rewards include, for example support and appreciation from
the supervisor, which have been found to lead to better performance. In the academic setting,
doctoral researchers have been shown to provide greater benefits in the form of innovative ideas
and creativity when they perceive support from the supervisor (Fan et al., 2019). In line with prior
research, the authors also emphasise that when each stakeholder sees value in the exchange, this
positively affects reciprocity within the social exchange. Regarding the relationship between
supervisor and a postdoc, prior research states that this relationship is not unidirectional, as
previously assumed, with the mentor extending benefits to the postdoc, but rather, in accordance
with SET, bidirectional. A postdoc may benefit the supervisor, the field of research, or other graduate
students. Postdocs reported they appreciate regular meetings with supervisors, clear communication
on roles and expectations, and conversations on their research and career goals (Karalis Noel et al.,
2022). In sum, prior research has shown that SET has been applied to reciprocal supervisor-
supervisee relationships, and has shown that the collaboration was more effective when the
perceived value of the exchange was high. These findings confirm the value proposition of SET,
which states that perceived value drives commitment and willingness to maintain a relationship
(Emerson, 1976).

The tandem programme offers a compelling context for applying SET because it operates
within a multi-stakeholder supervision model. Unlike traditional dyadic supervision, the tandem
structure distributes resources, responsibilities, and potential costs across three parties: the doctoral
or postdoctoral candidate, the academic supervisor, and the industry supervisor. Examining this
triadic form of supervision is particularly important given the increasing prevalence of programmes
involving industry-academia collaboration. SET provides a useful framework to understand how
these stakeholders evaluate the costs and benefits of their involvement and how perceptions of
reciprocity affect the quality and sustainability of their collaboration. Applying SET to the tandem
programme allows us to analyse supervision dynamics within this complex exchange network and
investigate how the perceived value of exchanges shapes collaborative outcomes.

1.4 Study objectives and research questions

The overall objective of this study was to identify, from the supervisors’ perspective, the
success factors within the tandem programme, so that future dual qualification programmes can
benefit from these insights. The decision to focus on supervisors’ perceived roles is based on their
central importance: supervision quality critically influences the success of such programmes, and
prior research emphasises the need to understand how clearly supervisors comprehend their
responsibilities. Exploring the benefits and challenges experienced by both academic and industrial
supervisors offers a balanced view of this dual qualification pathway, considering the perspectives
of all stakeholders involved: academic supervisors, industrial supervisors, and tandem participants.
Finally, examining collaboration seeks to uncover what has proven effective within the supervisory
triads, allowing future dual qualification programmes to build on these successful practices. We
therefore pose the following three research questions:

o RQ1: How do supervisors perceive their role within the tandem programme?
RQ2: What benefits and costs do academic and industry supervisors experience in their
tandem supervision set-up?

e RQ3: How do supervisors describe their collaboration with the tandem participants and
partner organisations?

2 Methodology

Since the start of the project in 2022, a total of 23 doctoral and postdoctoral researchers with
different start times have participated in the tandem programme. While doctoral candidates’ full-time
positions are divided similarly between the two employers (mostly 40% at TH Kdln and 60% at the
partner organisation), the postdocs are predominantly employed by the partner organisation (mostly
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80%) and the remaining time at TH Kdln (mostly 20%). Six tandem employees ended their tandem
employment before the programme ended, for example, after completing their doctorate or because
they transitioned to another job. 17 tandem employees were employed in the tandem programme at
the time of the supervisor interviews. Of these, nine were doctoral and eight postdoctoral researchers
employed simultaneously at TH Kdéln and a partner organisation. 11 of the 17 tandem employees
worked in the industrial sector, one in finance, one in construction, one in culture, one in the non-
profit sector, and two in the public sector. Accordingly, there were nine tandem employees at the
Faculty of Computer Science and Engineering Science (F10), one at the Faculty of Automotive
Systems and Production (F08), one at the Faculty of Process Engineering, Energy and Mechanical
Technology (F09), one at the Faculty of Civil Engineering and Environmental Technology (F06), 1 at
the Faculty of Business, Economics and Law (F04), one at the Faculty of Information Science and
Communication Studies (F03), two at the Faculty of Cultural Studies (F02), and one tandem
employee at the Faculty of Applied Social Sciences (FO1).

Stakeholders in the tandem programme signed the relevant agreements: the supervision
agreement for doctoral candidates, the agreement on developing an individual career profile for
postdocs, and the cooperation agreement between TH KdIn and partner organisations. These
agreements included roles and responsibilities of the parties involved and suggested a structure of
collaboration. The agreements specified clear timeframes and work plans with milestones and called
for regular meetings: several times a year for doctoral candidates and at least once a year for
postdocs, bringing together academic and industry supervisors to review progress and refine
objectives as needed. Academic supervisors focused on academic guidance, fostering scientific
independence, and supporting career development in research, teaching, and practice. Industry
supervisors provided professional mentoring aligned with applied research and industry
perspectives. Both supported conference participation, publication activity, and skills development.

All supervisors of the tandem employees from both organisations (TH Koéln and the partner
organisation) were invited by the project lead by email to participate in an interview. The purpose of
the interviews for evaluation (e.g., identification of roles) was communicated transparently. Several
supervisors subsequently responded and agreed to participate (14 professors and 6 non-academic
partners). Because one professor supervises three tandem employees, almost all TH Kéln
professors could be reached. Written informed consent, including consent to record the interview,
was obtained. The interviews were conducted between October 2024 and January 2025 using
videoconferencing software (ZOOM) to minimise the effort required for voluntary participation. A
semi-structured interview guide was developed for both professors and non-academic partners, with
most questions remaining consistent across both versions (see Appendix A for the interview guide
with specific questions).

With the interviewees’ consent, the first interviews were conducted jointly by two interviewers
(the second and third co-authors) to ensure a consistent interview approach. The remaining
interviews were randomly assigned between the two interviewers. The average interview length was
51 minutes. After each interview, a postscript was written to document disruptions, initial
impressions, and emerging ideas for interpretation.

The interviews were recorded and transcribed by the transcription service provider “Buero24”.
Thereafter, the interviewers created a coding scheme informed by the theory and the project goals.
The first two interviews were double-coded in MAXQDA. After discussions about the disagreements,
the establishment of clear coding rules, and the refinement of the codes, a 100% intercoder
agreement was achieved. Following the finalisation of the coding scheme, the remaining interviews
were subsequently coded individually. The interview transcripts were analysed in order to explore
supervisors’ perspectives on success factors within the tandem programme. Specifically, three
thematic codes reflecting the study’s objectives and research questions were applied: “perceived
role” (RQ1), “benefits” and “costs” (RQ2), and “collaboration” (RQ3). Finally, the codes were
analysed according to the principles of qualitative content analysis by the first author of this article
(cf. Mayring, 2008). The interviews were translated from German into English using TH Kdln
ChatGPT.

QD0®

European Scientific Journal for Dual Higher Education 33



Win-Win-Win for Industry, Research and Individuals: Supervisors’ Insights from the Tandem Programme at TH Kdln

3 Results

Our analysis revealed that the implementation of the tandem programme varied considerably
depending on the constellation formed among a given tandem participant, industry supervisor, and
academic supervisor. The results reflect a spectrum of implementation regarding perceived roles,
benefits and costs, and collaboration within the programme.

3.1 Perceived roles

Supervisors’ perceptions of their roles varied. These included, for example, roles such as
coach, mentor, adviser, and sparring partner. Figure 1 provides an overview of the roles mentioned.

M Industry Supervisor Academic Supervisor

10

Count of Role Identifications

0

Caretaker/ Facilitator Sparring Coach/ Boss/ Advisor Supervisor
Guide Farner Mentor Leader
Roles

Figure 1. Perceived roles of industry and academic supervisors

The roles the supervisors named reflected the nuanced and multifaceted nature of supervision.
One aspect is the leadership and evaluation role of a boss or thesis supervisor. Another aspect
frequently mentioned by both groups of supervisors is coaching or mentoring, particularly with regard
to research goals, the acquisition of skills relevant to working in a company and career development.
Some referred to their role as caretakers (German: “Kimmerer’) and guides (German:
“Wegweisende”), emphasising that they provide substantial help and support to guide the
participants through the research or workplace processes and their career path. In a similar category
is the advising role, which supervisors associate with giving advice on teaching or the technical side
of work. Facilitator (German: “Ermoglicher”) was mentioned as a role, in terms of giving participants
the opportunity to undertake this dual employment within the tandem programme, pursuing their
career goals in academia and at a company simultaneously. Another role mentioned by both industry
and academic supervisors was that of sparring partner or collaborator. They described how, in this
role, they feel a more reciprocal exchange of knowledge and ideas, emphasising the contribution of
the participant.

Perceptions of the roles and of how many roles supervisors held at the same time also ranged
from no role, through a single role, to a combination of two or more roles. A few supervisors reflected
on multiple roles they are balancing in different aspects of the project. For instance, one industry
supervisor mentioned simultaneously being a mentor, coach, boss or leader (German:
“FUhrungskraft”):

* Note: The x-axis shows the roles mentioned by both industry and academic supervisors, while the y-axis illustrates the number of supervisors who identified with a given

role. Some supervisors identified with more than one role.
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These are different roles. There is a coaching role, a mentoring role, and also an indirect
supervisory role. Therefore, | have different roles depending on the focus and task. In
coaching, it is more about addressing interpersonal issues, lateral leadership in the project,
and other matters to help advance the candidate. Mentoring, on the other hand, focuses more
on the tasks and questions related to the doctoral thesis, breaking things down and moving
them forward. And as a leadership figure, it involves the usual things like other tasks that need
to be completed alongside the doctoral thesis, and that are part of everyday work. (O2P-3)

It should be noted that participants were employed in either doctoral or postdoctoral positions
at TH Kdln. Depending on their status, the academic supervisors viewed their role differently:

So, the role as a supervisor is, of course, different depending on whether | have someone in a
post-doc position or working on a PhD. With a PhD student, | am much more of a caretaker
and support them with guidance, but | don’t necessarily feel on the same level. You first have
tfo explain to them: How do | publish? What are the important framework conditions for that?
What is a good strategy to successfully complete the PhD? | see myself as a helper and as
someone who provides the guardrails on how best to navigate the process. (D2-3)

As such, supervisors for PhDs mentioned they had the traditional thesis supervisor role, which
in some cases developed into collaboration in the case of students with a very high degree of
independence. Meanwhile, postdoc supervisors voiced higher expectations towards postdocs, and
said their role was to minimally advise and support in the necessary matters, such as the tandem
programme or teaching:

And with a post-doc, it’s of course quite different. There, we are totally on the same level. In
my view, she is already fully qualified for a professorship. It's more than | act like a kind of
mentor, giving her advice on what might be helpful on the path to a professorship. Right? And
I also try to encourage her more to independently develop her own profile. (D2-3)

This section has outlined the diversity and complexity of supervisors’ roles. The following
section shifts focus to the perceived benefits and costs experienced by supervisors and participants
within the tandem programme.

3.2 Benefits and costs

Perceptions of benefits and challenges varied considerably among supervisors. One industry
supervisor, for example, said he did not see any particular benefits or downsides of the tandem
programme, although he would have preferred to have all of the participant’s time:

Yes, as | said, everything is going well. (laughs) But of course, I'm comparing it to a regular
employee who works with us one hundred percent. And, as | said, | can't identify any
disadvantages. So everything is going well, yes. Of course, | also can’t identify any
advantages; that’s clear as well. Naturally, | wouldn’t mind if he were employed by us as a
regular full-time employee. But we just couldn’t make that happen, yes. But I'd say it's a
compromise that everyone can live with. (12P-29)

By contrast, another industry supervisor identified a wide range of benefits across different
areas, enough to “fill an A4 page”:

An enrichment for the team. Not just for me personally, but the candidate works in product
management or is anchored there. Of course, he also gains a lot of insight and enriches the
team through small trainings, software implementation, or data platforms that were previously
not accessible to us. So there is enrichment within the respective adjacent department but also
beyond that: towards sales, data processing, etc. There are many areas. | believe | could easily
fill an entire A4 page with points of intersection and added value. (O2P-27)
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These two viewpoints illustrate the strongly contrasting perspectives present in the sample,
with other answers falling into the spectrum between the two. Most supervisors, however, recognised
the value and certain benefits of the programme.

Figure 2 presents a visualisation of the benefits for all stakeholders as reported by supervisors,
and is based on the Social Exchange Theory, reflecting what each stakeholder brings to and gains
from the collaboration. The benefits gained by the industry supervisor extend to the entire company,
just as the academic supervisor’'s benefits contribute to the university as a whole.

* Long-term collaboration

= Opportunity for practice-
relevant projects

= Participation in company
events (5)

Academic
Supervisor

Industry
Supervisor

(6) + Pool of ,young talents”

* Know-How from the Uni
+ Technological advances
s Expert discussions

Participant

Figure 2. Benefits of tandem programme by supervisors

(1) The industry supervisor provides access to the industry work environment, projects,
networks, and resources. This enables the tandem participant to apply research-oriented thinking to
problems within the specific context. It was reported that participants learn a diverse set of skills
needed in each line of work. Depending on their expertise, some participants supported
improvements in teaching approaches.

(2) The tandem participant makes a meaningful contribution to the company. As mentioned by
the industry supervisors, by connecting the “two worlds” of industry and academia, the tandem
participant provides a competitive advantage to the company. This often happens through activities
such as teaching staff members data analysis or the use of software tools, as well as through applied
research.

(3) Academic supervisor supports the participant in various ways, including mentoring on good
scientific practice and assisting with publication writing. Some supervisors also provide advice on
teaching methods and pedagogical approaches, contributing to the participant’s professional
development beyond research skills. In addition, many of the academic supervisors provided career
guidance, especially for postdocs on the way to professorship.

(4) The benefits that tandem participants offer academic supervisors vary depending on the
individual case. For some, having a tandem participant “saved that research direction” in their
institute; for others, the participant “brought innovative pedagogical approaches.” Many mentioned
the benefit of participants acting as a connecting link between industry and research. Overall, tandem
participants contribute to the next generation of academics through practice-based research
projects, publications, and teachings.

(5) Industry supervisor serves as a long-term collaboration partner for the academic
supervisor, which is particularly important, especially at universities of applied sciences. This
partnership establishes sustainable cooperation that strengthens both academic programmes and
industry innovation. In certain cases, such benefits as being invited and participating in company
events and workshops were seen as valuable benefits.
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(6) Thanks to the academic supervisor or tandem employee themselves, the company
(supervisor) gains access to a “pool of young talents,” a benefit consistently mentioned by all industry
supervisors. This pool includes not only tandem participants but also interns, master’s and bachelor’s
students with thesis projects. Furthermore, industry supervisors have reported engaging in
discussions with professors beyond the tandem programme: discussions about potential future
research directions and valuable exchanges of perspectives due to their overlapping fields of
expertise. Some also benefit from technological advances and tools developed at the university,
which further support their practice.

(7) If we consider interactions among all three stakeholders: industry supervisor, academic
supervisor, and tandem participant, synergies emerge that surpass dyadic relationships. This triadic
collaboration creates a system where academic knowledge, practical expertise, and individual career
development converge. The results may include enriched learning environments, co-created
knowledge, and a robust partnership benefiting the university, industry, and participants alike. Both
academic and industry supervisors mentioned the synergy effects:

So these synergies from both worlds - | wasn'’t really aware before of how much impact they
could have. | think this could be highlighted well for future projects. Or maybe prepare some
best practices and show what this has actually brought overall. If | were to spend two or three
hours on it, | think a pretty extensive mind map would come out of it, outlining what we have
implemented in these two years, actually two and a half years. That’s quite a lot. (O2P-105)

After outlining the benefits, we now turn to the costs associated with the tandem collaboration.

Industry supervisors identified several challenges, including uncertainty about the tandem
participant’s future career path (whether they would remain in academia or fully transition to
industry), which complicated planning and commitment. Practical issues, such as long commutes
between cities, added logistical burdens. The “special conditions” applied to tandem participants
sometimes caused envy among colleagues. Additionally, unforeseen needs, such as IT support that
delayed project initiation, highlighted the importance of planning adequate infrastructure from the
start. Another common concern was that supervisors did not have exclusive access to the
participant’s time, requiring them to “share” and negotiate competing demands.

Academic supervisors described a different set of challenges related to the unique dual role of
tandem participants. Many noted that participants often prioritised company tasks over research,
making it difficult to maintain academic progress. The dual focus placed extra demands on
participants, who faced more complexity than regular PhD students or postdocs. Conflicts were seen
as unavoidable when balancing company deadlines, publication pressures, and multiple
responsibilities. Some academic supervisors felt they lost a degree of control over the research
project because of the company’s involvement. There was also concern about participants
overworking to meet expectations in both settings. For postdocs, especially, limited university time,
sometimes described as a homeopathic dose, hindered their ability to make substantial progress or
reach key milestones.

The main cost mentioned by both industrial and university supervisors was having to “share”
the participants’ time. Several industry and academic supervisors shared the perspective that they
seemingly “lose” the time of the participant while the other stakeholder gets it, and they have to
compromise. However, another common perspective was that it is a win-win situation, from which
synergies between academia and industry arise. In some cases, uncertainty about the future career
choice of the participant was also a common cost. In other constellations, however, there already
existed an agreement on future employment plans.

As seen from this section, the perceived benefits and costs varied greatly, forming a wide
spectrum of options. In a similar manner, the collaboration efforts were also different in each
constellation, which is discussed in detail in the following section.

3.3 Collaboration

Tandem participation provided a core structure: a doctoral researcher or a postdoc is
simultaneously employed and supervised at TH Koéln and at the partner organisation. Additionally,
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the agreements outlined the roles, expectations, and suggested structure. Nevertheless, how each
trio collaborated in practice varied. Through the interviews with both industry and academic
supervisors, we observed that the following aspects were of importance when it comes to
collaboration: structure, mode of work, flexibility, emotional climate, and stakeholder interaction.
Table 1 summarises the findings, underlining these main aspects, the corresponding practices within
each aspect, and sample quotes from the supervisors.

Table 1. Collaboration practices in the tandem programme

Aspect

Practices

Quote

Structure (or
lack thereof)

Mode of Work

Flexibility (or
lack thereof)

Well-organised
interactions

Set goals and
milestones

Regular meetings and
status updates vs. no
regular meetings

Emails with next steps,
meeting details

In-person meetings

Hybrid format with on-
site meetings every 2-4
weeks

Weekly meetings

Company — allows time
for teaching and
publishing vs. requires
more time

University — allows time
for urgent company
matters vs. expects
more input

It's about communication, without any
competition or power struggles over who works
where and when. Instead, we’ve agreed on a
solid approach. The focus is on
communication, collaboration, and ongoing
development within the project itself. This
happens through breaking down the work into
milestones and goals, asking, “Okay, what
would we like to achieve by this date?”
(O2P-37)

He actually works most of the time from home
in [Place]... He simply records the hours he’s
worked... Every two weeks, he comes here for
two days. Then we have general meetings.
Although it's not always exactly every two
weeks, sometimes it's every three or four
weeks. It really depends on current needs.
(12P-27)

From what | understand, as a company, we
have the opportunity to really emphasise
personal responsibility and use flexibility in how
we shape things. For example, if a new
research area emerges at the TH, and we
think, “Okay, just go for it — this is interesting,”
we’re open to allowing or enabling that, even if
it doesn’t directly fit within our usual business
scope. It’s a kind of risk management
approach. | believe the TH must be a bit more
structured and stricter because of its
organisational setup and its responsibilities,
like ensuring teaching requirements are met.
So, it probably can’t be as flexible as we are.
(F2P-59)

Emotional Appreciative It's going really well. Nothing to complain about
Climate (if Commitment because there’s mutual understanding and
mentioned) ) genuine interest. She also actively said yes
Soft skills and didn’t have to do it. | don’t know how it
Joy in working and works with other tandems or trios, but | believe
collaborating that commitment is really important for things
to continue working well afterward, right?
(O2P-99)
Stakeholders Industry supervisor with  Exactly, we have regular meetings. Yes,
Interactions tandem participant exactly. Both | and the candidate and the three
Industry supervisor with of us together. And the professor also has
academic supervisor regular meetings with the candidate because
he is really on site fifty-fifty. (O2P-39)
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Table 1. Collaboration practices in the tandem programme (continued)

Aspect Practices Quote
Stakeholders e Academic supervisor So, as a major project, he has a [project], and
Interactions with tandem participant  other [topic areas], where the colleague from
e Al 3 stakeholders the university serves as a sparring partner. So,
together | can also bring up questions or topics where |

think | need a bit of input or a fresh pair of eyes
to take a look and give feedback from her
experience and expertise. (O2P-67)

The analysis showed a range of experiences regarding the structure and organisation of the
interactions. Some trios created a clear structure, including goals, milestones, and regular update
meetings supported by follow-up emails. However, some other groups lacked the structure. Most
groups had recurring meetings, but not necessarily a common vision. It is evident from the
stakeholder interaction aspect that some of the trios were only linked by the tandem participant. As
such, an industry supervisor would have meetings with the participant to discuss the matters of the
company, and an academic supervisor would meet with the participant on research matters.
However, the closer collaboration and mutual benefit for research and practice seemed to be lower
in such trios. In other instances, all three stakeholders met together to keep up with research updates
that were relevant for the company and to find other common ground, such as sharing knowledge
on the best tools or advanced technology in the field. Furthermore, some supervisors met separately
without involving the participant. In this case, an industry supervisor reported that the meetings with
the professor were fruitful beyond themes that concerned the participant, but rather as an exchange
of experts.

Modes of work varied widely as well. Some teams met regularly in person, while others
followed a hybrid approach, with on-site meetings every few weeks combined with remote
interactions. Weekly meetings were common in some cases, but others had less frequent or irregular
contact. Especially in cases of postdocs, the reported frequency of meetings with academic
supervisor was considerably low. Alongside these differences in working modes, the emotional
climate during collaboration also varied. While some participants did not mention the emotional
aspect explicitly, others emphasised its importance, noting that soft skills, mutual appreciation,
commitment, and enjoying the work together were key to positive and productive relationships.

Flexibility was essential for balancing responsibilities between industry and academia, and
supervisors approached it in different ways. Many expressed a perspective that they had to share
the participant’s time, while preferring full availability. Some supervisors were more understanding,
intentionally allowing space for the participant's commitments in the other setting. Some adopted a
‘live and let live” attitude, with the company and academic sides operating independently.
Meanwhile, other supervisors viewed themselves as facilitators who actively supported participants
in both environments and ensured collaboration between the two.

Collaboration was shaped by varying degrees of structure, flexible working arrangements,
differing emotional climates, and diverse stakeholder interaction patterns. These factors collectively
influenced how smoothly and effectively the participants worked together.

4 Discussion

4.1 Perceived roles

In our analysis, we observed that the roles largely correspond to the ones described in prior
research. Roles such as supervisor, advisor, mentor, and guide were among the main functions of
a supervisor outlined by a large international study (Guarimata-Salinas et al., 2024). Another specific
example, facilitator (German: Ermdglicher), corresponds to the role of guide in self-realisation
processes (Reis & Szczyrba, 2011), or “pastoral” supervisor (Deuchar, 2008). In our sample, such a
“facilitator” reported to have the best interests of the participant at heart, providing him with the
opportunity to fulfil his professional goals in both the academy and industry. The perceived roles
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differed as to the degree of involvement of the supervisor. While some supervisors reported that they
see themselves as caretakers, others as guides and advisors supporting with expert
recommendations, yet others portrayed the earlier described laissez-faire style (Deuchar, 2008),
defined by letting the participant work independently. What stood out in our analysis was the role of
collaborator or sparring partner. The prior literature focuses rather on the hierarchical relationship
between supervisor and the individual, whereas several supervisors in the sample spoke about an
equal partner exchange, be it with a postdoc or a doctoral student.

In reviewing the literature and interview data, the roles of supervisors can generally be
categorised into three key aspects: (1) introducing participants to foundational knowledge, essential
procedures, and practical skills required for their research or work (encompassing the roles of
supervisor and advisor); (2) providing ongoing support and guidance to facilitate individual career
development (including the roles of mentor, coach, and facilitator); and (3) ensuring the quality and
integrity of work outcomes (reflecting the roles of supervisor, boss, and leader).

As discussed in the theoretical framework, the Sapir-Whorf hypothesis suggests that the way
individuals perceive and conceptualise roles influences their behaviour and actions. Applied to
supervisors, this means that their understanding of their role shapes how they act in practice. Our
data support this: supervisors describe their roles in markedly different ways, which correspond to
variations in their attitudes and behaviours. For example, one supervisor stated that they see no role
for themselves in relation to the tandem programme and therefore do not engage with the participant
on this matter. In contrast, another supervisor identified multiple roles (such as boss, coach, and
sparring partner) and established a structured approach involving regular meetings, status updates,
and thorough discussions. Others viewed themselves primarily as advisors focusing on technical
and pedagogical support, and accordingly, their communication and interactions revolve around
these aspects. This variability illustrates how role perception directly informs supervisory behaviour
and interaction patterns.

The findings of this study reveal that, although the role of a supervisor encompasses a diverse
range of functions (such as to guide the skill development, to mentor regarding career path, to
supervise the quality of work), supervisors themselves rarely perceive their role as encompassing
this full spectrum. Rather, most participants described their supervisory role in more limited terms,
identifying primarily with one or two functions, such as acting solely as an advisor or a guide, or
providing minimal support while promoting independent work. Only a few supervisors reported
integrating multiple roles. This observation points to a broader systemic issue: the absence of a
clearly defined, shared understanding or standardised benchmarks for supervision. Without such
common frameworks, the nature and quality of supervision largely depend on individual supervisors’
experience, engagement, and commitment to fostering early-career researchers. This variability
affects doctoral students, post-doctoral scholars, and workplace supervisees alike. Addressing this
challenge calls for the establishment of formal quality standards and a consensual conception of
supervisory roles that can be adapted to different career stages. Given the distinct needs of doctoral
and post-doctoral researchers, differentiated expectations and guidelines are warranted. This has
already led to a large number of guidelines and charters for both postdoctoral and doctoral
supervisors. Supervision agreements were dutifully signed by all supervisors in the tandem
programme and are also essential as a first step towards quality assurance. However, like
guidelines, they do not encourage reflection on one's own role and leave room for individual
interpretation (Confirmation bias). Their utility is also limited if supervisors lack the time or motivation
to engage with them fully. Therefore, workshops and supervisor networking meetings are
recommended as particularly effective and feasible strategies to promote continuous development
and shared understanding of supervisory roles.

Current approaches to enhancing supervisory practice, such as workshops (Reis & Szczyrba,
2011), signing agreements, and having regular support meetings as used in the tandem programme,
offer promising avenues for ongoing professional development. These formats facilitate reflection,
peer learning, and practical skill-building in a manner that is more accessible and goes deeper than
comprehensive handbooks or guidelines. While our study does not prescribe the exact content of
such interventions, future research should focus on tailoring these initiatives based on empirical
findings and existing literature.
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In sum, enhancing supervision requires the articulation of clear role definitions and quality
benchmarks, alongside the provision of accessible, ongoing support and training opportunities for
supervisors.

4.2 Benefits and costs

Our findings suggest a possible pattern between perceived benefits and the perceived value
of the tandem programme among supervisors. For instance, supervisors who reported minimal or
no value from the programme often described their role as limited and viewed the arrangement more
as an uncomfortable compromise than a mutually beneficial collaboration. One such supervisor
expressed a preference for having 100% of the participant’s time, seeing the tandem setup as a
constraint rather than an asset. On the other hand, an industry supervisor highlighted substantial
value in the programme: not only in supporting the participant but also in fostering expert exchanges
with the academic partner. This supervisor valued gaining access to university know-how, technical
advances, and tools, as well as opportunities for the tandem participant to train company staff.
Academic supervisors’ views also varied: some felt the company’s involvement dominated, leaving
little room for research. While others emphasised the long-term partnerships developed through the
programme, which even allowed their research direction to keep existing. A third group gave mildly
positive evaluations, recognising some benefits but remaining relatively uninvolved with the other
supervisor, limiting interaction to the participant serving as the sole link between academia and
industry. These perspectives point to a pattern where supervisors’ perceived value and benefits from
the tandem programme appear connected to the extent of their engagement and the quality of
tandem interactions.

According to Social Exchange Theory, the relationships endure when perceived benefits
outweigh such costs, resulting in a positive profit for all stakeholders involved. Recognising and
addressing these challenges is essential to minimising costs and maximising benefits.

The described costs could be minimised in the following way. First, the potential benefits of the
programme, visualised in Figure 2, may be brought to the attention of all the stakeholders in a
structured way. According to SET, the quality of interaction and collaboration improves when the
perceived value of exchange is high. In other words, all participants need to be on the same page
about the mutual benefits and synergies they may get out of the collaboration. Second, some
supervisors mentioned it would be easier with having clearer roles and expectations:

I would prefer if the roles were more clearly defined. If this dual function didn’t exist. That is
actually the main problem. | would actually prefer if it were clear that we are doing something
together. (A2-107)

Within the tandem project, the supervision agreements were signed later on in the project as
a response measure, in order to bring more clarity to the roles and expectations. Another way of
minimising that cost was organizing meetings between supervisors and supervisor workshops. Third,
although essential settings and equipment were in place for the tandem participants, one of the
suggestions on minimising costs was to meticulously plan the infrastructure needed for the
participant in advance (i.e., what technology, software, tools, and resources are needed for the
success of the project):

At the beginning, we realised we needed to set up an internal database or have the right
connection and computing power. This was a challenge because IT wasn’t really on our radar
from the start. That’'s why we couldn’t get going as quickly as we would have liked. However,
this was resolved fairly quickly. | think for future tandem projects, it's important to keep this in
mind: to consider what kind of infrastructure the candidate will need and what the project goals
are. (O2P)

Given that such practice-research partnerships maximise the benefits and minimise costs, they
may, as some of the tandem programme stakeholders, experience the synergies between the
industry and academia.
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4.3 Collaboration

Collaboration in the trios varied considerably in our sample. Supervisors differed in how flexibly
they engaged with participants, how regularly they met, and how structured their joint processes
were. When we consider these patterns together, several elements emerge that appear to support
more effective collaboration. First, supervisors emphasised the importance of clearly articulated
expectations and a transparent structure, including defined goals, milestones, and meeting routines.
Second, collaborative relationships benefitted from a degree of mutual flexibility and a shared
understanding of the demands on both sides (i.e. “sharing” the participant’s time), which enabled
compromise. Third, a positive interpersonal climate, characterised by appreciation, soft skills, and
genuine commitment, seemed to be of importance for better collaboration.

Interpreted through the lens of Social Exchange Theory, these elements reflect conditions that
foster a “productive exchange” (Emerson, 1975, p.357). Productive exchange occurs when multiple
actors work together to create a combined outcome that is more valuable than the sum of their
individual contributions. Although not used by SET theoreticians, this concept is very close to the
notion of synergy, also mentioned by tandem supervisors. Productive exchange seemed to take
place when supervisors perceived tangible value in the tandem arrangement. Both industry and
academic supervisors saw significant value in the collaboration. Industry supervisors appreciated
benefits such as gaining a competitive advantage by supporting each other, having participants
teach company staff, and utilising university tools. Meanwhile, academic supervisors valued the long-
term partnerships with companies, opportunities to participate in company events and workshops,
and being part of a meaningful synergy between practice and research. We noticed that supervisors
who mentioned many benefits of the tandem employment, that is, had a high perceived value of it,
also reported having a high-quality collaboration characterised by clear structure, flexibility, and a
positive emotional climate.

4.4 Limitations

This study has several limitations to consider when interpreting the findings. First, the sample
was somewhat unbalanced, including only 6 participants from partner organisations compared to 14
supervisors from TH KaéIn. This uneven distribution may have influenced the range and depth of
perspectives represented, particularly from the side of the partner organisation, potentially limiting
the generalisability across the groups. Second, the analysis did not explore differences related to
gender or participants’ areas of expertise. As a result, any variations in perceptions along these lines
remain unexamined. Third, the relatively small sample size, typical of qualitative interview studies,
limits the extent to which the findings can be generalised beyond the specific context of this study.
Finally, the study exclusively focused on supervisors’ perspectives and did not include other
stakeholders such as trainees or organisational leaders, which may offer additional insights into the
collaboration process. Future research could address these limitations by including a larger and
more balanced sample, integrating demographic and professional variables into the analysis, and
broadening the stakeholder groups interviewed.

5 Conclusion

This study aimed to investigate the perceived roles of academic and industrial supervisors,
analyse the perceived benefits and costs of the tandem programme, and explore the collaboration
among the stakeholders. Applying Social Exchange Theory (SET) provided valuable insight into how
perceived value influences the quality of such collaborative endeavors.

Our findings show that, in optimal conditions, all stakeholders benefit significantly, creating a
synergistic “win-win-win” scenario. Participants gain the unique opportunity to pursue both academic
and industrial workplace pathways, enriching their learning experience through guidance from both
supervisors. Industry supervisors acquire cutting-edge knowledge, tools, and a fresh research
perspective that contributes directly to company innovation. Meanwhile, academic supervisors and
universities deepen their impact by engaging in meaningful, long-term partnerships that ground
research in practical relevance.

42 European Scientific Journal for Dual Higher Education @:‘%@J




Win-Win-Win for Industry, Research and Individuals: Supervisors’ Insights from the Tandem Programme at TH Kdln

Looking towards the 2030 goals, the insights gained here support the development of more
effective frameworks for bridging academia and industry. By fostering these tandem collaborations,
we not only advance individual and organisational growth but also contribute to sustainable practice-
research ecosystems. Encouraging such cross-sector partnerships aligns with global sustainable
goals.

In summary, by capturing supervisors’ insights, this research brings attention to the critical
question of supervision quality and its continuous improvement. It also lays the groundwork for
understanding potential benefits and best practices in collaboration, which can guide the
development of more effective and impactful tandem programs in the future.
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Appendix A - Interview guide for supervisor interview, tandem programme

1. Roles
¢ How would you describe your role in relation to the tandem participant and why?
e What role does the industrial supervisor/ academic supervisor play in the supervision and
support of the tandem employee?

2. Benefits and costs

o What added value does the tandem employment model have in your view for you
personally? What do you think has gone well in your tandem constellation so far? Follow-
up: What do you think has led to these positive experiences or results?

e What challenges do you see in your tandem constellation so far? Please also consider
tandem employment in general, the collaboration with the industrial supervisor, the
integration of the tandem employee into research and teaching, and the integration of the
areas of research, teaching, and practice.

e How do you deal with these challenges?

3. Collaboration
e How do you perceive the cooperation or collaboration between you, the industrial
supervisor/ academic supervisor, and the tandem employee?
Follow-up: Can you tell us how and how often communication or exchange between you
and the industrial supervisor/ academic supervisor is organized?
Follow-up: What content-related overlaps do you have with the supervision of the industrial
supervisor / academic supervisor?

* For the sake of space, we combined two interview guides: one for industrial supervisors and one for academic supervisors, into a single document. Whenever a question
refers to the role or collaboration with the “other” supervisor, this is reflected as follows: if the question is posed to industrial supervisors, the question mentions academic

supervisors, and vice versa.
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Follow-up: Do you perceive different interests between you and the industrial supervisor/
academic supervisor? If yes, how do you handle these different interests Follow-up:
Where do you see similarities and differences regarding the understanding of science
between you and the industrial supervisor/ academic supervisor? What effects does this
have on your collaboration?

How do you deal with any discrepancies?

Follow-up: Which other aspects do you find helpful in working with the industrial
supervisor/ academic supervisor? Which do you find rather disturbing?

How would you describe an ideal state of collaboration with the industrial supervisor/
academic supervisor? Please also consider the supervision of the tandem employees.
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Abstract

Dual higher education seeks to integrate academic learning with
workplace-based  experience; however, research has
consistently reported persistent structural, curricular, and
didactic discontinuities between higher education institutions and
workplace learning environments. These challenges are
frequently described as weaknesses in learning place
cooperation rather than as a lack of genuine pedagogical
integration. In response, the notion of a third learning space
(Dritter Lernort) has emerged as a promising but under-theorised
approach for moving beyond dyadic university-workplace
models. This article presents a conceptually guided systematic
literature review that synthesises research on third learning
spaces relevant to dual higher education. Structured searches
across international and German-language databases,
supplemented by repository searches and citation chaining,
yielded a documented corpus of n = 74 publications covering the
period 2000-2026, of which n = 71 were included in the
conceptual analysis and n = 3 served as methodological
references for the review design. Inclusion was based on
conceptual relevance rather than terminology alone and
captured adjacent strands such as learning place cooperation,
boundary crossing and boundary spaces, and work-integrated
learning (WIL). An iterative coding and synthesis procedure
mapped the literature in terms of educational sectors, disciplinary
perspectives, functions, modalities, learner roles, and curricular
integration. Across the strands reviewed, the third learning space
emerges as a functional, learner-centred intermediary that
supports  theory-practice integration through reflection,
competence development, standardisation, and innovation, often
in hybrid learning arrangements. Building on this synthesis, the
article proposes an integrative zonal model and discusses its
implications for curriculum design, assessment, and future
research in dual higher education.
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The Third Learning Space in Dual Higher Education: A Systematic Review

1 Introduction

Dual higher education has become one of the most visible and dynamic formats for linking
higher education and professional practice. Particularly in Germany, but increasingly also in other
international contexts, dual study programmes are regarded as an attractive response to demands
for employability, relevance, labour-market orientation, and closer cooperation between higher
education institutions and professional fields (Wissenschaftsrat, 2013; Nickel et al., 2022). The
promise of these programmes is compelling: by systematically combining academic learning with
workplace-based experience, students are expected to acquire disciplinary knowledge, apply it in
authentic contexts, and develop professional competences in ways that neither higher education
institutions nor workplaces could achieve alone.

However, this promise of integration has long been accompanied by critical debate. Research
has consistently shown that the coexistence of academic and practical learning phases does not
automatically result in meaningful theory-practice integration. Instead, many dual programmes are
characterised by parallel structures, loosely coordinated expectations, and discontinuities in content,
pedagogy, timing, and assessment. In this regard, the central problem is not only that universities
and practice partners do not cooperate sufficiently, but also that the relationship between the two
contexts often remains organisational rather than genuinely educational. Learners are expected to
move between these two worlds, yet the connective pedagogical structures that would enable them
to integrate their experiences are frequently weak or missing (Langfeldt, 2018; Gerstung & Deuer,
2021a).

This challenge has often been discussed in German-speaking literature under the heading of
Lernortkooperation, that is, cooperation between learning places. While this discourse has
generated important insights into governance, coordination, and curricular alignment, it tends to
focus on the relationship between institutions rather than on the learning processes through which
students construct coherence across contexts. As a result, the question of how integration occurs at
the level of learners remains comparatively underdeveloped. The recurring observation that theory
and practice often remain insufficiently connected suggests that dual higher education needs a more
nuanced conceptual vocabulary to describe intermediary learning arrangements.

This is where the notion of a third learning space becomes relevant. The concept points to
learning environments, practices, and arrangements that are reducible neither to the higher
education institution nor to the workplace, but that mediate, connect, and transform experiences from
both. In German-speaking vocational education and training (VET) research, the idea of a Dritter
Lernort has mainly referred to supplementary institutional settings such as inter-company training
centres within the dual VET system (Dehnbostel, 2002, 2017; Landwehr, 2002). These settings fulfil
compensatory and standardising functions, especially where companies cannot provide the full
range of learning opportunities required for occupational development. When applied to dual higher
education, however, the concept becomes more complex. Here, the third learning space is rarely
established as a fixed third institution. Instead, it appears in fragmented and often implicit ways: in
integrative project formats, reflective seminars, hybrid digital learning environments, cross-sectoral
collaborations, or pedagogical arrangements that help students relate academic learning to
professional learning.

Internationally, related ideas are discussed under a variety of labels. Work-integrated learning
(WIL) research has long emphasised the need for structured mediation between academic study
and workplace experience (Billett, 2011; Jackson, 2015; Ferns et al., 2022; Zegwaard & Pretti, 2023).
Boundary-crossing research analyses how learners navigate different social and epistemic worlds
and how learning emerges in the spaces between them (Akkerman & Bakker, 2011). Third-space
approaches in higher education describe hybrid environments in which academic and professional,
formal and informal, institutional and participatory practices intersect (Whitchurch, 2008; Barnett,
2014). Although these strands of literature often address similar phenomena, they remain only
loosely connected, and there is still no systematic synthesis that brings them together for the specific
case of dual higher education.

This article addresses that gap. It argues that the concept of a third learning space offers a
productive lens for rethinking theory-practice integration in dual higher education beyond binary
institutional models. Rather than treating university and the workplace as two poles that are already
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integrated, the article proceeds from the assumption that integration must be pedagogically
supported, reflectively mediated, and actively constructed by learners. From this perspective, the
third learning space becomes a conceptual tool for identifying and designing those intermediary
arrangements through which learners connect heterogeneous experiences, develop professional
judgement, and form coherent competences across contexts.

The article pursues three objectives. First, it clarifies and differentiates conceptualisations of
the third learning space across disciplinary and educational contexts. Second, it synthesises
research strands that are relevant to dual higher education, even where different terminology is used.
Third, it derives an analytical framework that can support future empirical research and curriculum
development, especially in the context of the Baden-Wuerttemberg Cooperative State University
(DHBW). The DHBW is particularly suitable as a reference context because its institution-wide model
of alternating academic and workplace learning across programmes makes it a paradigmatic case
for analysing third learning spaces in higher education (Ternes & Schneckenburger, 2020). At the
same time, the insights generated extend beyond this institutional setting and contribute to a broader
theoretical advancement of dual higher education research.

2 Conceptual framework: The third learning space in dual higher education

In this article, the third learning space is understood as a cognitive, virtual, physical, and/or
hybrid space in which learners actively integrate, reflect upon, reinterpret, and further develop
competences acquired in academic and workplace contexts. Unlike the first learning space,
represented by the higher education institution, and the second learning space, represented by the
workplace or professional field, the third learning space is not primarily defined by a single
institutional location. Its defining feature is instead its integrative function. It is the space in which
discontinuous experiences are related to one another, where theory and practice become mutually
interpretable, and where learners engage in reflective and boundary-crossing meaning-making.

This definition deliberately moves beyond a narrow institutional understanding. In vocational
education, the third learning place has often been conceived as an additional organised setting that
complements company and school-based learning, for example, through inter-company training
centres. Such settings remain highly relevant as historical and conceptual reference points. Yet in
dual higher education, the phenomenon appears in more differentiated forms. It may take the shape
of reflective seminars, practice-linked research projects, digital platforms, mentoring structures,
portfolios, cross-institutional workshops, communities of practice, innovation labs, or self-organised
learning settings in which students connect their experiences across contexts. The third learning
space therefore cannot be reduced to a “third place” in the literal sense; it is better understood as an
intermediary pedagogical arrangement that may be materialised in multiple ways.

This broader conceptualisation is supported by several strands of literature. Research on
learning place cooperation highlights that successful dual learning requires more than administrative
coordination; it requires meaningful connections between learning goals, content, and
responsibilities across settings (Dehnbostel, 2017; Langfeldt, 2018). Work-integrated learning
research similarly argues that workplace experience becomes educationally valuable only when it is
intentionally integrated into academic learning through reflection, supervision, and curricular design
(Billett, 2011; Jackson, 2015). Boundary-crossing theory contributes the insight that learning occurs
not only within practices but also at the boundaries between them, where learners encounter
difference, tension, and a need for translation (Akkerman & Bakker, 2011). Third-space research in
higher education adds a focus on hybridity, participation, identity formation, and the breakdown of
conventional institutional divisions (Whitchurch, 2008; Barnett, 2014).

Taken together, these perspectives suggest that dual higher education should not be
conceptualised merely as the alternation of two already coherent learning worlds. Rather, it involves
learners moving between different epistemic cultures, organisational expectations, temporal
rhythms, and assessment logics. Academic learning may privilege abstraction, disciplinary
reasoning, and systematic inquiry, while workplace learning often emphasises situated action, tacit
knowledge, productivity, and context-specific judgement. The relationship between these modes is
not self-evident. Students must actively connect them, often under conditions of asymmetry and
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tension. This is precisely where the third learning space becomes important: it names the space in
which such connections are made possible, supported, and educationally deepened.

The concept also implies a specific understanding of learner agency. Integration is not
something that institutions can simply provide as a finished product. As Dehnbostel (2017) and
Nickel et al. (2022) indicate in different ways, learners themselves must participate actively in relating
knowledge, reflecting on experience, and developing coherence across learning contexts. However,
the emphasis on learner agency should not be misunderstood as transferring responsibility from
institutions to individuals. Rather, the third learning space foregrounds the interplay between
institutional design and learner activity. Students need support structures, pedagogical
scaffolding, time for reflection, and tasks that invite translation across contexts. At the same time,
such structures only become effective if learners use them as spaces for active mediation rather
than passive reception.

In the context of a fully integrated dual higher education model such as the DHBW, this
perspective can be operationalised through a zonal understanding of third learning spaces. Instead
of assuming one uniform format, the third learning space may consist of multiple zones that differ in
the degree to which they are curricularly structured, institutional anchoring, learner autonomy, and
relation to practice. Some zones may be strongly supported by higher education institutions, such
as reflective modules or theory—practice seminars. Others may emerge more strongly from
workplace or project contexts, while still others are self-organised by learners themselves. What
unites them is not their format but their integrative function: they create opportunities for learners to
connect, reinterpret, and further develop experiences gained across heterogeneous contexts.

In this sense, the third learning space is best conceptualised as a meta-level construct. It is
not simply another place added to an existing system, but an analytical and pedagogical perspective
that helps to identify those conditions under which theory—practice integration becomes possible. It
moves beyond linear ideas of transfer and instead emphasises mediation, reflection, and the active
production of coherence. This makes the concept particularly relevant for dual higher education,
where the educational challenge lies not merely in linking study and work administratively, but in
enabling learners to build meaningful bridges between them.

3 Methodology: Conceptually guided systematic literature review

3.1 Review design

This study uses a conceptually guided systematic literature review (Booth et al., 2016) in
order to synthesise a fragmented and terminologically heterogeneous body of research on
intermediary learning arrangements between higher education and workplace contexts. The choice
of design is grounded in the nature of the field itself. The notion of a third learning space is neither
stable nor consistently used across educational sectors and disciplinary traditions. Relevant
publications often discuss comparable phenomena under adjacent concepts such as learning place
cooperation, boundary crossing, connectivity, work-integrated learning, practice-based learning, or
hybrid learning spaces. A narrowly keyword-based review would therefore risk omitting precisely
those contributions that are most important for understanding the concept in a broader analytical
sense.

The review was thus designed to combine systematic search procedures with conceptual
openness. Rather than searching only for exact occurrences of “third learning space” or “third
learning place,” the study aimed to identify literature addressing functionally similar arrangements
and theoretical problems. This approach makes it possible to reconstruct a broader discourse field
and to compare perspectives that have often evolved in parallel. It also aligns with the aim of the
article, which is not only to map terminology but to clarify the conceptual terrain relevant to dual
higher education.

At the same time, the review retains systematic procedures. Search strategies, inclusion
criteria, coding categories, and synthesis steps were explicitly defined. Database searches were
complemented by citation chaining and targeted repository searches in order to ensure sufficient
depth and conceptual saturation. The review therefore follows a logic of systematic
comprehensiveness within a conceptually broadened scope.
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3.2 Search space and inclusion criteria

The search space was defined along three dimensions in order to capture the breadth of
relevant literature while maintaining a clear analytical focus.

First, the review covered different educational sectors in which the concept or related
intermediary arrangements are discussed: vocational education and training (VET), dual higher
education, higher education more broadly, and continuing education. This was important because
the concept of a third learning place has strong roots in VET, while comparable integrative
arrangements in higher education are often discussed using different terminology.

Second, the search addressed several disciplinary perspectives, including educational
sciences, vocational education research, higher education research, workplace learning,
organisational learning, and work-integrated learning research. This reflected the assumption that
the problem of connecting theory and practice is not confined to a single field, but appears in different
theoretical languages.

Third, the review focused on a wider range of conceptual labels. These included explicit
references to third learning space/place, but also adjacent framings such as learning place
cooperation (Lernortkooperation), boundary crossing and boundary spaces, connectivity, work-
integrated learning, cooperative education, work-based learning, and related notions of hybrid or
intermediary learning environments.

Searches were conducted in both English and German using clustered query strings that
combined these conceptual labels with sector-specific terms such as dual study, higher education,
vocational education, workplace learning, and continuing education. The database search included
multidisciplinary international databases such as Scopus, Web of Science, and ERIC, as well as
German-language educational databases such as FIS Bildung. These searches were supplemented
by exploratory Google Scholar searches, targeted repository searches including peDOCS and BIBB-
related collections, and backward and forward citation chaining from central publications.

Publications from 2000 to 2026 were prioritised in order to capture both the consolidation of
dual higher education and the evolution of related theoretical debates. Included publication types
comprised peer-reviewed journal articles, monographs, edited book chapters, policy reports, and
empirically grounded conceptual papers. The corpus comprised different publication types, reflecting
the conceptual and interdisciplinary nature of the field. It included peer-reviewed journal articles,
monographs and research books, edited book chapters, policy or institutional reports, and empirically
grounded conceptual or framework papers (see Annex 1). This heterogeneity was considered
appropriate for the purpose of the review, as the third learning space is discussed not only in peer-
reviewed research but also in policy-oriented, vocational education, and institutional development
literature. At the same time, the heterogeneity of publication types was taken into account in the
interpretation of findings: the review does not treat all sources as equivalent forms of empirical
evidence, but uses them to reconstruct conceptual patterns and functions across different knowledge
traditions.

Literature was included if it either (a) explicitly used a third-space or third-place framing in
relation to learning across academic and professional contexts, or (b) developed a clearly articulated
intermediary, connective, or integrative arrangement that fulfilled comparable functions. This second
criterion was crucial, since many highly relevant contributions in WIL or boundary-crossing research
do not use the third learning space label, yet address the same underlying educational problem.

The final documented review corpus comprised n = 74 publications, all of which are listed in
Appendix 1 together with their analytical labels and codes. Of these, n = 71 were included in the
conceptual frequency analysis, while n = 3 methodological sources informed the review design itself.
Appendix 1 therefore functions not merely as a reference list but as the underlying coded data table
for the review. The results reported below draw directly on this coded corpus, especially the
categories educational sector, disciplinary origin, conceptual label, function, modality, learner role,
and curricular integration.
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3.3 Analytical procedure

The analysis followed an iterative coding and synthesis procedure informed by systematic
review methodology and qualitative comparative analysis (Gough et al., 2017). The coding was
conducted at publication level. Each included source was assigned one or more codes in the
predefined categories of the review matrix. Codes were entered into a structured data table and
subsequently used for two analytical purposes: first, to generate descriptive mappings of the corpus,
and second, to support the interpretive synthesis across research strands. The coded data table is
provided in Appendix 1, where each publication is listed together with its sectoral, disciplinary,
conceptual, functional, modal, learner-role, and curricular labels. Each publication was first screened
for relevance and then coded deductively using a predefined review matrix. During the coding
process, categories were refined inductively where necessary in order to accommodate divergent
terminology and conceptually hybrid cases.

A central methodological decision was the use of non-exclusive coding. Publications could
be assigned to more than one educational sector, conceptual label, or functional category where this
was analytically justified. This reflects the fact that many texts operate across boundaries: for
example, a publication may address both VET and higher education, combine WIL with boundary-
crossing perspectives, or discuss both competence development and innovation. The aim was
therefore not to force mutually exclusive classification, but to map patterns of conceptual
engagement.

The coding process focused not only on terminology, but also on the functions attributed to the
intermediary arrangements described in the literature. Particular attention was paid to whether texts
conceptualised the space in question as primarily compensatory, reflective, standardising,
innovative, identity-forming, or learner-centred. Additional coding dimensions captured modality,
learner role, and curricular integration. These dimensions were chosen because they allow
systematic comparison across strands that otherwise differ strongly in theoretical language and
institutional context.

The synthesis proceeded in two steps. First, descriptive patterns in the corpus were mapped.
Second, these patterns were interpreted comparatively in order to identify recurring functions, shared
assumptions, and important differences between research traditions. This procedure ultimately
enabled the development of an integrative conceptual model of the third learning space in dual higher
education.

For transparency, Table 1 reports the distribution of conceptually relevant publications across
educational sectors and dominant conceptual labels. Because publications may be assigned to more
than one label, totals are not mutually exclusive. The table therefore indicates patterns of emphasis
within the reviewed corpus rather than field-wide prevalence in a strict bibliometric sense.

Table 1. Included corpus by educational sector x conceptual label

Educational Third learning Learning place Boundary WIL / Co-op / Total
sector space / place cooperation crossing / space placements included
VET 3 8 4 2 17
Dual Higher 2 5 1 1 9
Education

Higher 12 4 9 15 40
Education

(broad)

Continuing 1 1 2 1 5
Education

Total 18 18 16 19 71

Publications may be assigned to more than one conceptual label; therefore, column totals exceed row totals.
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Table 2 provides a second overview of the coded corpus by dominant analytical categories. It
shows how the reviewed literature frames intermediary learning arrangements in functional, modal,
and pedagogical terms. As with Table 1, codes are non-exclusive where publications address more
than one category.

Table 2. Dominant analytical categories

Analytical Main codes used in the review Function in the analysis
category
Function Integration & reflection; Identifies the pedagogical purpose attributed to
standardisation & innovation; the intermediary space
competence development
Modality Physical; digital; hybrid Describes how the intermediary space is
operationalised
Learner Active designer; passive recipient; Captures whether learners are positioned as
role mixed role agents of integration or mainly as participants
in pre-structured arrangements
Curricular Mandatory; project-based; Indicates how strongly the third learning space
integration optional/informal is embedded in formal programme structures
Conceptual Third learning space/place; learning Shows which research tradition or terminology
label place cooperation; boundary frames the phenomenon

crossing/space; WIL/co-
op/placements

3.4 Review matrix (analytical framework)

A structured review matrix guided data extraction, coding, and synthesis. The matrix was
applied to all n = 71 publications included in the conceptual analysis; the resulting labels are
documented in Appendix 1. It included the following dimensions: educational sector, disciplinary
origin, conceptual label, function, modality, learner role, and curricular integration. These categories
were chosen to support systematic comparison across heterogeneous strands of literature and to
make visible the different ways in which intermediary spaces are framed and operationalised.

Table 3. Review matrix

Dimension Categories Guiding Questions
Educational VET, Dual HE, HE, Continuing Education In which educational contexts is the
Sector third learning space addressed?
Disciplinary VET research, Higher education research, Which theoretical traditions inform the
Origin Workplace learning/WIL, Educational concept?
sciences
Conceptual Third learning space/place; learning place How is the intermediary space named
Label cooperation; boundary crossing/space; WIL and framed?
Function Integration & reflection; standardisation & What purposes does the third learning
innovation; competence development space serve?
Modality Physical; digital; hybrid How is the space operationalised?

Learner Role

Curricular
Integration

Active designer; passive recipient
Mandatory; project-based; optional/informal

What agency is attributed to learners?

How is the third learning space
embedded in curricula?
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The matrix first asked in which educational contexts the third learning space or related
phenomena are discussed. Second, it examined which theoretical traditions inform the concept.
Third, it considered how the intermediary arrangement is named and framed. Fourth, it analysed the
functions attributed to it, such as integration and reflection, standardisation and innovation, or
competence development. Fifth, it captured whether the space is realised physically, digitally, or in
hybrid form. Sixth, it assessed the degree of agency attributed to learners, ranging from passive
participation to active design. Finally, it considered how strongly the third learning space is
embedded in curricula, distinguishing mandatory, project-based, and optional/informal forms.

This framework allowed the review to compare literatures that are often disconnected. It also
supported the development of a synthesis that is not limited to nominal similarities, but instead
focuses on underlying pedagogical functions and structures.

This review deliberately follows a conceptually guided rather than a fully database-
exhaustive protocol. This allows a nuanced synthesis across heterogeneous and partially
overlapping research traditions, but it also implies certain limitations. The corpus reflects conceptual
relevance and theoretical saturation rather than complete coverage of every potentially related
publication. Quantitative distributions should therefore be interpreted as patterns within the included
corpus, not as a definitive measure of field-wide frequency. Future research could complement this
approach through bibliometric or database-exhaustive studies in order to trace the historical
development and disciplinary diffusion of the concept more comprehensively.

3.5 Trustworthiness and ethical considerations

As this study is based exclusively on published literature and publicly available documents, no
human participants were involved and no ethical approval was required. Nevertheless, ethical and
quality-related considerations remained relevant to the conduct of the review. Trustworthiness was
addressed through transparent documentation of the search space, inclusion criteria, coding
categories, and synthesis procedure. The review corpus is documented in Appendix 1, including the
analytical labels assigned to each publication. This allows readers to trace how the synthesis is
grounded in the reviewed literature.

Given the conceptual heterogeneity of the field, the review did not aim at statistical
representativeness or exhaustive bibliometric coverage. Instead, it followed a conceptually guided
logic of relevance and theoretical saturation. To reduce the risk of arbitrary interpretation, the
analysis focused on recurring functions and patterns across different research traditions rather than
isolated claims from individual sources. The use of non-exclusive coding further supported analytical
sensitivity to publications that cut across sectors, concepts, or pedagogical functions.

A limitation of the review is that the coding and synthesis involve interpretive judgement. This
is inherent in conceptually guided reviews, especially where terminology is fragmented and partially
overlapping. The review therefore makes its analytical decisions explicit and treats the resulting
model as a conceptual synthesis rather than as a definitive empirical taxonomy.

4 Results: Systematic synthesis of literature on the third learning space

The following synthesis is based on the coded corpus documented in Appendix 1. The results
are organised by major literature strand rather than by individual publication, because the aim of the
review is to reconstruct conceptual patterns across heterogeneous research traditions. Where
appropriate, the synthesis refers to exemplary sources that are particularly representative of each
strand.

4.1 German-speaking research on dual studies and learning place cooperation

In German-speaking research, dual study programmes have primarily been analysed through
the lens of learning place cooperation. This literature focuses on the relationship between higher
education institutions and companies, especially with regard to coordination, responsibilities,
curricular alignment, supervision, and the design of practice phases. It provides important evidence

54 European Scientific Journal for Dual Higher Education @:‘@m@;




The Third Learning Space in Dual Higher Education: A Systematic Review

that dual higher education cannot be understood simply as the juxtaposition of study and work, but
requires systematic cooperation if students are to benefit educationally from alternating contexts.

At the same time, this body of research repeatedly shows that cooperation often remains
limited in scope. What is formally presented as integrated theory-practice learning often proves to
be loosely coupled organisational coexistence. Langfeldt (2018), for example, shows that
universities frequently have only limited influence over the design of workplace learning, while
companies often prioritise productive integration into operational routines over explicit educational
reflection. Gerstung and Deuer (2021a, 2021b) similarly demonstrate that students experience
discontinuities between academic and practical learning, especially when expectations, tasks, and
feedback structures are insufficiently aligned. These findings suggest that the main challenge is not
simply the existence of two learning places, but how their relationship is pedagogically mediated.

This literature is highly relevant for the third learning space debate because it identifies the
structural problem that the concept seeks to address. Yet explicit conceptualisations of a third
learning space remain comparatively rare in dual higher education research. Even where
intermediary or extended formats are mentioned, they are often treated pragmatically rather than
theorised systematically. Projects, digital platforms, additional seminars, or reflective assignments
may function as integrative elements, but they are seldom analysed as distinct pedagogical spaces
with a specific role in theory—practice integration.

Comparative analyses of dual and vocational pathways further highlight this point. Kuhlee and
Irmscher (2018), for instance, discuss trial models in which vocational schools or additional
institutions take on complementary roles. However, these models often remain tied to institutional
supplements rather than to a learner-centred, process-oriented understanding of integration. Policy-
oriented documents such as those by the Wissenschaftsrat (2013) also emphasise the need for
stronger curricular coordination, but stop short of elaborating a distinct pedagogical model of an
intermediary space.

Overall, German-speaking dual higher education research provides a strong diagnosis of
coordination deficits and theory—practice tensions. Its limitation lies less in identifying the problem
than in lacking a consolidated conceptual vocabulary for describing and analysing intermediary
pedagogical arrangements. This is precisely the gap into which the third learning space perspective
can intervene.

4.2 Vocational education research and trial models of learning places

In vocational education and training research, the concept of a third learning place has been
more explicitly developed and is historically more firmly anchored. Here, the discussion is closely
linked to the structure of the dual system and to the question of how learning opportunities can be
stabilised across heterogeneous workplaces. Dehnbostel (2002, 2017, 2023) is particularly
important in this regard. His work on learning sites, learning place cooperation, and changing
learning environments provides an influential conceptual backdrop for understanding how
intermediary settings can compensate for limitations in company-based training and support broader
competence development.

Within this tradition, third learning places are often conceived as supplementary institutional
arrangements, such as inter-company training centres, that make up for deficits in workplace
provision. Their functions include standardisation, the broadening of occupational competences,
access to technologies or procedures unavailable in specific firms, and the pedagogical structuring
of learning processes that cannot be left entirely to workplace contingencies. While these settings
are more institutionally defined than the broader concept used in the present article, they offer
valuable analytical insights. In particular, they show that intermediary arrangements become
necessary when learning cannot be sufficiently guaranteed by existing institutional sites alone.

This is highly relevant for dual higher education. Although the institutional structure differs, the
underlying issue is similar: workplace experiences vary significantly in quality, scope, and
pedagogical guidance. Students do not encounter uniform learning conditions, and universities
cannot assume that practice phases will automatically generate those forms of professional
understanding that curricula require. The vocational education literature therefore contributes a
strong awareness of the compensatory and standardising function of third spaces. It shows that
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intermediary learning arrangements can help equalise opportunities, broaden access to relevant
practices, and create more consistent conditions for competence development.

Recent developments such as Netzwerk Q 4.0 further expand this perspective by showing
how digitalisation transforms learning place cooperation. Hybrid and network-based learning
arrangements increasingly supplement or reconfigure traditional institutional settings, allowing new
forms of connectivity across sites. These developments resonate strongly with current debates in
higher education on digital and hybrid learning environments. They suggest that the idea of a third
learning place can no longer be restricted to a physically separate institution, but must also include
digitally mediated and networked forms of integration.

Although VET research cannot be transferred directly to higher education, it contributes a
crucial conceptual layer: it treats intermediary spaces not merely as optional enrichments but as
structurally significant responses to the limits of existing dual arrangements. This insight strengthens
the argument that third learning spaces in dual higher education should be seen as educational
necessities wherever theory—practice integration cannot be left to chance.

4.3 International work-integrated learning research

Internationally, research on work-integrated learning (WIL) provides one of the most
substantial and conceptually mature bodies of literature relevant to the third learning space. WIL
research generally addresses the intentional integration of academic learning with workplace or
community-based experience. Although the specific term third learning space is not always used,
many WIL approaches describe intermediary arrangements that are functionally equivalent:
reflective seminars, integrative assessment tasks, project hubs, learning centres, mentorship
structures, and digital platforms that help students connect workplace experience with academic
study.

A core insight of WIL research is that participation in work settings alone is not sufficient for
educational integration. Rather, the relationship between experience and learning must be
deliberately designed. Jackson (2015), Billett (2011), Ferns et al. (2022), and Zegwaard and Pretti
(2023) all stress in different ways that effective WIL depends on intentional curricular architecture,
structured reflection, and opportunities for students to articulate, evaluate, and transfer what they
learn across contexts. This resonates strongly with the third learning space perspective, because it
foregrounds mediation rather than mere exposure to practice.

WIL literature also places strong emphasis on competence articulation and employability. From
this angle, intermediary spaces help learners identify and name what they have learned, especially
when important forms of professional growth remain tacit or implicit in workplace settings. Reflection,
dialogue, and documentation become key practices through which learning is rendered visible and
academically meaningful. This is particularly important in dual higher education, where students may
engage in rich workplace experiences without necessarily developing the conceptual tools to analyse
or communicate them.

Another strength of WIL research is that it conceptualises integration as part of a broader
learning ecosystem rather than as a bilateral exchange between university and workplace. This
ecosystem perspective allows for multiple actors, support structures, and learning environments. It
therefore aligns well with the argument that third learning spaces may take multiple forms and need
not be concentrated in one institutional site. At the same time, WIL research sometimes remains
more pragmatic than theoretically explicit: it often identifies effective practices without always
developing a broader conceptual language for hybridity, boundary work, or epistemic mediation.
Here, the third learning space perspective can offer additional interpretive depth.

Overall, the WIL literature contributes a strong emphasis on curricular intentionality, reflection,
competence development, and ecosystem thinking. It shows that intermediary spaces are essential
for turning workplace participation into higher learning. For dual higher education, this is particularly
relevant because it underlines that the educational quality of alternation depends on connective
pedagogical design.
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4.4 Third space and boundary-crossing perspectives in higher education

A further important strand derives from higher education research on third spaces and
boundary crossing. Unlike the more coordination-oriented discourse on learning place cooperation,
this literature is particularly attentive to hybridity, role negotiation, identity formation, and the
productive potential of crossing institutional and epistemic boundaries. Whitchurch (2008), Salden
(2011), and later contributions on hybrid academic roles describe third spaces as environments in
which established boundaries between academic, administrative, professional, and social domains
become blurred. Although much of this research focuses on staff roles and organisational change, it
provides valuable conceptual tools for thinking about student learning in dual contexts.

Boundary-crossing theory, especially as developed by Akkerman and Bakker (2011), is even
more directly relevant. It conceptualises learning as emerging at the boundaries between social
practices, where differences in language, norms, tools, and knowledge systems require translation
and coordination. Boundaries are not only obstacles; they can also be productive sites of learning
because they expose learners to difference and compel them to engage in perspective-taking,
reflection, and reconstruction. This is particularly applicable to dual higher education, where students
move between the epistemic world of academic study and the situated logic of practice.

Higher education research on third spaces also expands the picture by highlighting
participatory, project-based, and digitally mediated learning communities. Examples include law
clinics, community partnerships, co-creation initiatives, and online or hybrid learning environments
in which learners engage with actors and issues beyond conventional curricula. These arrangements
show that third spaces are often associated not only with integration but also with innovation, identity
work, and civic or professional transformation. They are spaces in which learners are not merely
recipients of knowledge, but active participants in meaning-making and design.

For the present study, this literature is significant because it adds a richer understanding of the
qualitative character of intermediary spaces. Whereas VET and WIL research often foreground
structure, competence, and coordination, third-space and boundary-crossing perspectives highlight
ambiguity, hybridity, negotiation, and learner subjectivity. They remind us that integration is not only
a curricular task, but also an interpretive and developmental process through which learners form
professional identities and negotiate belonging across contexts.

This makes the literature highly relevant for dual higher education. Students in dual
programmes do not simply apply theory in practice; they move between different expectations about
what counts as valid knowledge, competent performance, and legitimate participation. Third learning
spaces can therefore be understood as environments that enable learners not only to connect
content, but also to develop a more reflexive relationship to the different worlds in which they
participate.

4.5 Cross-strand synthesis

Across all literature strands, the third learning space emerges as a functional rather than a
purely institutional construct. While the terminology varies significantly, a common pattern
becomes visible: the literature repeatedly points to the need for intermediary arrangements that help
learners connect academic and practical experiences, reflect on differences between contexts,
develop competences across boundaries, and turn fragmented experiences into coherent learning
trajectories.

Four recurring functions stand out across the corpus. First, third learning spaces support the
integration of theory and practice by creating opportunities for translation and connection between
heterogeneous learning contexts. Second, they enable reflection and competence development,
often by making tacit experience visible and open to analysis. Third, they can serve standardising
and compensatory functions, especially where workplace learning opportunities are uneven or
incomplete. Fourth, they may foster innovation and transformation, particularly in project-based,
hybrid, or co-creative environments where boundaries become sites of experimentation and new
forms of participation.
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Table 4. Conceptual zones of the third learning space and their theoretical foundations

Element in the model Corresponding literature strands

Zone 1: Self-organised Learner agency; self-directed learning; informal and lifelong learning
learning

Zone 2: Higher-education- Curricular work-integrated learning (WIL); research-based learning;
induced learning processes reflective assignments

Zone 3: Practice-induced Workplace learning; service learning; practice-based and experiential
learning processes learning

Zone 4: Integration of higher Boundary crossing; connective learning; integrative theory—practice
education and practice frameworks

Formal, non-formal, and European and international VET, WIL, and lifelong learning frameworks
informal learning

Learner ownership and Boundary-crossing theory (Akkerman & Bakker); third-space and hybrid-
agency role perspectives (Whitchurch); learner-centred WIL research

At the same time, the strands differ in important ways. Vocational education research is more
strongly oriented towards structural compensation and standardisation. Research on learning place
cooperation focuses on coordination between institutions. WIL literature emphasises intentional
curricular mediation and competence articulation. Boundary-crossing and third-space research
foreground hybridity, learner agency, and identity work. These differences are not contradictory;
rather, they highlight complementary dimensions of the phenomenon. The central synthesis of the
review is therefore that the third learning space should be understood as a multi-dimensional
integrative construct that combines pedagogical, institutional, epistemic, and developmental
functions.

Based on this synthesis, the reviewed literature supports the development of a Third Learning
Space Conceptual Model (TLSCM). This model does not describe a single uniform institutional
format. Instead, it conceptualises the third learning space as an integrative field made up of different
but related zones of learning activity. These zones vary in their degree of institutional support, learner
self-organisation, relation to practice, and role in curricular structures:

e Zone 1 comprises self-organised learning processes in which learners actively initiate and
shape their own integrative activities beyond direct institutional control.

e Zone 2 includes higher-education-induced learning processes, such as reflective
seminars, supervised projects, and academic assignments explicitly designed to connect
study and practice.

e Zone 3 refers to practice-induced learning processes, for example workplace-based
projects, service learning, and other professionally situated formats that nonetheless
generate structured integrative learning.

o Zone 4 represents the core of integration, where learners actively coordinate, reinterpret,
and connect academic and professional learning across institutional boundaries.

The zones should not be understood as separate containers with fixed boundaries. Rather,
they describe analytically distinguishable but dynamically connected regions of integrative learning
activity. Learners may move between zones over time: for example, a workplace problem may first
emerge in a practice-induced setting, then become the object of academic reflection in a higher-
education-induced seminar, and later be further developed through self-organised inquiry or peer
collaboration. The boundaries between the zones are therefore porous. What matters analytically is
not where a learning activity is institutionally located, but how it contributes to the mediation of
academic and professional experience. Zone 4 represents the integrative core of the model because
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it captures the moments in which experiences from the other zones are actively related, translated,
and transformed into coherent professional understanding.

This zonal model makes visible that the third learning space is neither identical with informality
nor reducible to formal curricular provision. It spans formal, non-formal, and informal learning;
physical, digital, and hybrid arrangements; and varying degrees of learner ownership and institutional
scaffolding. Its analytical advantage lies in capturing the diversity of integrative processes without
collapsing them into one rigid organisational typology.

The review therefore shows that explicit and empirically grounded models tailored specifically
to dual higher education remain underdeveloped, but that the conceptual resources for such models
are already present across adjacent literatures. The TLSCM is proposed as one way of bringing
these resources together into a coherent framework.
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Figure 1. The Third Learning Space Conceptual Model (TLSCM) as an integrative zonal model

5 Discussion: Implications for dual higher education and research

5.1 Conceptual contribution

The synthesis demonstrates that although notions related to a third learning space are present
across vocational education, higher education research, work-integrated learning, and boundary-
crossing theory, they remain fragmented, context-dependent, and rarely consolidated into a coherent
framework for dual higher education. The main conceptual contribution of this review is therefore not
simply to identify an additional concept, but the clarification of a broader analytical perspective:
theory—practice integration should be understood as an active, mediated, and pedagogically
supported process rather than as an automatic outcome of institutional alternation.

This matters because much of the debate on dual higher education continues to focus on
organisational arrangements. Cooperation agreements, alternation structures, contractual
partnerships, and curricular coordination are all important, but they do not in themselves explain how

* The zones represent analytically distinguishable but porous and dynamically connected learning regions. The model emphasises transitions, overlaps, and mediation

processes rather than fixed institutional locations.
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students integrate heterogeneous experiences into coherent competences and professional
understanding. The third learning space shifts the analytical focus towards those spaces, practices,
and arrangements in which this integration work becomes possible. It therefore complements and
extends existing models of learning place cooperation by bringing the learner and the learning
process more clearly into view.

A central insight of the review is that the third learning space cannot be adequately described
as a single additional institutional learning site. Such a reading would be too narrow for the context
of dual higher education and would risk reproducing the very spatial logic the concept seeks to
overcome. The reviewed literature instead suggests that the third learning space is best understood
as a meta-space of mediation. It is a functional and relational space in which learners engage with
differences between academic and practical contexts, reflect on them, and develop new forms of
coherence. This makes the concept more flexible and analytically more powerful. It allows the
inclusion of physical, digital, hybrid, formal, informal, self-organised, and institutionally scaffolded
arrangements, as long as they serve integrative purposes.

At the same time, the concept should not become so broad as to lose analytical sharpness.
Not every hybrid environment or practice-linked project automatically constitutes a third learning
space. What is decisive is whether the arrangement supports the active mediation of heterogeneous
knowledge, experiences, and expectations across contexts. In practical terms, an arrangement can
therefore be regarded as a third learning space only if it fulfils at least one strong integrative function:
it must enable learners to relate academic and professional knowledge, reflect on tensions between
contexts, translate experience into conceptual understanding, articulate competence development,
or negotiate professional identity across boundaries. This functional criterion prevents the concept
from becoming a generic label for any hybrid or practice-related learning format. In this sense, the
review suggests that the core criteria of a third learning space are not spatial or institutional, but
functional: integration, reflection, translation, competence development, and learner agency.

5.2 Implications for dual study models

For dual higher education institutions such as DHBW, the concept of a third learning space
provides a productive framework for rethinking curriculum design, pedagogical support, assessment
practices, and cooperation with practice partners. The literature suggests that meaningful theory—
practice integration does not emerge automatically from alternating phases, but depends on
intentional design. This has several consequences.

First, curricula need to include explicitly integrative elements. These may take the form of
reflective seminars, portfolios, practice-linked research assignments, case-based learning,
mentoring conversations, project work, or digitally supported reflection and documentation formats.
The key point is that such formats should not merely accompany dual study programmes
administratively, but be designed as pedagogical spaces in which learners actively relate academic
concepts to professional situations and vice versa.

Second, assessment practices need to recognise integrative learning more clearly. If dual
higher education values the capacity to connect theory and practice, this capacity should become
visible in the ways students are asked to demonstrate learning. Traditional academic assessments
often privilege disciplinary reproduction, while workplace evaluation may focus on performance and
adaptation. Third learning spaces point to the need for assessment formats that capture mediation,
reflection, transfer, and professional judgement. This may include portfolios, reflective reports,
integrative presentations, research-based case analyses, or dialogic assessment formats involving
both academic and practice perspectives.

Third, the review implies a stronger role for pedagogical support structures. Learners should
not be left to undertake with the task of making sense of divergent expectations, knowledge forms,
and institutional rhythms alone. Supervisors, mentors, lecturers, and practice partners all have a role
in supporting this work. This does not mean controlling student learning in a rigid way. Rather, it
means creating opportunities for guided reflection, feedback, and dialogue across boundaries.

Fourth, the third learning space perspective also redefines cooperation between higher
education institutions and employers. Cooperation is not only about planning practice phases or
ensuring organisational fit. It also entails creating shared pedagogical responsibility for integrative
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learning. This includes discussing learning objectives, recognising reflective formats as relevant, and
aligning expectations in ways that support rather than fragment student learning.

For the DHBW, these implications are especially relevant because the institution is built around
the system-wide alternation of academic and workplace learning. This makes it particularly suitable
for the development of structured third learning spaces across programmes. At the same time, it also
means that deficits in integration may have system-wide consequences. The DHBW context
therefore highlights both the urgency and the opportunity of moving from a coordination-centred
model towards a more explicitly integrative educational architecture.

5.3 Tensions, limits, and risks of institutionalisation

At the same time, the review suggests that the implementation of third learning spaces is not
without tensions. One of the most important findings across the literature is that the educational
value of intermediary spaces often lies in their openness, hybridity, and flexibility. They become
productive precisely because they are not fully absorbed into one institutional logic. This creates a
paradox for dual higher education: the more intentionally third learning spaces are designed and
institutionalised, the greater the risk that they lose the very qualities that make them effective.

If intermediary spaces are transformed too quickly into standardised curricular units, they may
become just another formally regulated component of the programme rather than a genuine space
for translation and reflection. In such cases, their connective function may be weakened. This is
particularly relevant where reflective formats become bureaucratic exercises, where portfolios
become compliance instruments, or where integrative seminars are overloaded with formal
expectations but underdeveloped pedagogically.

A second risk concerns the distribution of responsibility. The emphasis on learner agency is
one of the strengths of the third learning space concept, but it can also be misunderstood. There is
a risk that institutions invoke learner self-direction while effectively shifting the burden of integration
onto students alone. Yet the review clearly indicates that learner agency only becomes educationally
productive when supported by adequate structures, guidance, and recognition. A third learning
space should therefore not be interpreted as a space in which institutions withdraw, but as one in
which institutional support and learner activity are held in productive balance.

A third tension concerns inequality and variation. Because workplace learning opportunities
differ significantly across contexts, students enter third learning spaces with unequal experiences
and resources. Some may benefit from rich, reflective practice environments, while others encounter
routine tasks or weak supervision. This means that third learning spaces may also have a
compensatory role. If this role is neglected, integrative formats may unintentionally reproduce rather
than reduce disparities.

These tensions suggest that the implementation of third learning spaces requires careful
design. The goal should not be maximal formalisation, but a balanced architecture that combines
openness and structure, autonomy and guidance, institutional support and learner ownership. In this
sense, the third learning space is not merely a new curricular element, but a pedagogical balancing
act.

5.4 Research implications and future directions

The review reveals a substantial lack of empirically grounded and systematised research on
third learning spaces in dual higher education. Future research should therefore proceed in at least
four directions.

First, further work is needed on conceptual differentiation. The relationship between third
learning space, learning place cooperation, boundary crossing, connectivity, work-integrated
learning, and related concepts should be clarified more systematically. This does not require
reducing everything to one label, but it does require a more explicit understanding of how these
approaches overlap and differ.

Second, future studies should investigate the effects of different forms of third learning
spaces on competence development, professional identity formation, academic achievement, and
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employability. Comparative studies across disciplines and programme types would be particularly
valuable in this regard.

Third, there is a need for stronger research on design and governance. Which institutional
arrangements, support structures, and partnership models make third learning spaces sustainable?
How can academic and practice actors share responsibility for integrative learning? How can
reflective and connective formats be embedded without becoming over-formalised?

Fourth, the review suggests that design-based and practice-based research approaches
may be particularly suitable. Because third learning spaces are not only theoretical constructs but
also educational designs, research should accompany their iterative development in real institutional
settings. The DHBW offers a promising context for this, since its structural model creates favourable
conditions for studying how such spaces can be embedded systematically across programmes.

Overall, the review indicates that the third learning space is a concept with strong theoretical
and practical potential, but one that still requires further empirical grounding. Its value lies in providing
a more nuanced language for analysing and designing integration in dual higher education. Future
research should therefore not only ask whether such spaces exist, but under which conditions they
become educationally productive, equitable, and sustainable.
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problems such as climate change, social inequality, and technological change (WBGU, 2011;
Wissenschaftsrat, 2020). To that end, HEIs should not only function as knowledge mediators, but
also actively shape societal development. In this context, transdisciplinary research practice is
highlighted as a co-creative approach to knowledge production and decision-making (Bruckermann
et al., 2025). It is therefore unsurprising that the Germany-based Society for Research on Higher
Education (Gesellschaft fur Hochschulforschung, GfHf) has defined the examination of
transdisciplinarity and transdisciplinary research as a pivotal subject for its annual conference in
2025 (Gesellschaft flr Hochschulforschung, 2025).

However, for a transdisciplinary research project to achieve the desired effects, a change in
attitude and additional competences is required on the part of scientists in the areas of
communication and process management: In addition to disciplinary expertise, researchers are
required to develop competences in areas such as communication, process facilitation, and
knowledge integration (Barth et al., 2020; Studer & Pohl, 2024; Theiler et al., 2019). These
competences differ substantially from traditional academic skill sets and are often not systematically
addressed within existing academic training and institutional structures. As a result, there is a need
to understand better how such competences and mindsets can be developed, supported, and
embedded within HEISs.

Against this background, this article draws on the case of the German InNoWest joint research
project to examine the development of capacity-building formats for transdisciplinary research within
a research project context. The article is thereby guided by the following research question:

How can needs-based formats for building competences in transdisciplinary research be
formatively developed within an ongoing research project?

On the basis of the findings and the general project experiences, the possibilities, as well as
the challenges, of establishing transdisciplinary research and respective capacity-building formats
in a more institutionalised way at German universities should also be discussed. To provide a more
comprehensive contextual framework for the experiences that are being discussed in this paper, the
article begins by briefly outlining transdisciplinary research as a novel research approach in its
changed scientific mode (2). It then contextualises the InNoWest research network as the case
context and outline the research design of our study to explain the conception and methodology of
our approach to the reflexive, iterative development of formats to promote transdisciplinary research
practice, and its formative evaluation (3). The detailed presentation of the individual offerings, their
objectives, and the insights gained from their application and formative evaluation subsequently
serves to reflect on their contribution to the project goals of InNoWest and their potential for
promoting transdisciplinary research skills (4). Finally, the insights presented in chapter 4 regarding
the formative development and evaluation of a portfolio of offerings aimed at expanding
competences in transdisciplinary research are summarised and reflected upon within the context of
scientific practice. This practice is situated between subject-matter expertise and transdisciplinary
structural development. This is done by relating the key findings of our research to the discourse on
the structural integration of transdisciplinary research within the current scientific system in the
German-speaking region: On the one hand, with regard to its growing importance in addressing
societal crises, and on the other hand, concerning its comparatively low recognition relative to
disciplinary expertise in terms of excellence funding and career paths (5).

2 Transdisciplinary research: Origins and characteristics

2.1 Understanding of the term "transdisciplinary research” and its origins

To situate the experiences of formative competence development as a case study of
implementing transdisciplinary research competences within German higher education structures,
the specifics of transdisciplinary work in its origins and principles will be briefly explained here. In
recent decades, the scientific system within HEIs and non-university research institutions has
undergone a marked increase in specialisation and differentiation across various disciplines. This
functional specialisation is increasingly confronted with societal challenges that, due to their
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complexity, cannot be divided into problems that can be solved within a single discipline. Rather, an
integrated approach is required. This challenges the self-understanding of science and the previous
practice of knowledge production, and novel approaches to research that transcend disciplinary
boundaries appear necessary.

This context gave rise to a political agenda in the 1990s to make science more societally
oriented (United Nations Conference on Environment and Development, 1992). The 2011 flagship
report of the German Advisory Council on Global Change was also influential in its call for an
understanding of science as a driver of transformation, with the aim of overcoming the major
challenges of our time (WBGU, 2011). Finally, in 2020, the German Council of Science and
Humanities (Wissenschaftsrat) recommended that basic research and application-oriented research
be viewed more as a continuum and that framework conditions be created in the science system for
a "sovereign openness of the science system towards society" (Wissenschaftsrat, 2020, p. 5). In
order to address societally relevant issues and in line with the demands of this political agenda,
various forms of cooperation between science and societal practice have become established within
science alongside interdisciplinary research. These include citizen science and open science, as
well as user-centred research and real-world laboratories. These approaches may have different
objectives and methods, but they also overlap and cannot always be clearly separated from one
another (Grunwald et al., 2020, pp. 106-114). Transdisciplinary research fits into this diversity of co-
creative research practices (Bundesministerium fir Bildung und Forschung, 2023; Bruckermann et
al., 2025).

The term transdisciplinarity now has a tradition stretching back more than 30 years, and there
are various interpretations. Two of these are referred to here as "schools of thought of
transdisciplinarity" (Lawrence et al., 2022, pp. 47-49): Transdisciplinarity, as it is understood
especially in the American context, refers to the unification of different scientific knowledge in an
effort to overcome disciplinary boundaries and open up new topic-specific fields of research. The
other "school of thought" (particularly in the European context) explicitly involves societal actors, for
example from politics, administration, business, associations, and citizens' initiatives in the research
process in order to achieve societal impact with the research project. This societally oriented
understanding of transdisciplinarity with its integrative concept of research practice has been
developed particularly in environmental and sustainability science. These approaches to
transdisciplinary sustainability research are informed by research questions that emerge from real-
life problems, with the objective being to shape these problems and achieve societal transformation
(Jahn et al., 2012, pp. 1-10). The InNoWest research network is based on this understanding of
transdisciplinary sustainability research.

A characteristic feature of transdisciplinary research projects is that research is understood as
a learning process: the aim of transdisciplinary sustainability research is not to provide purely
scientific answers to societal challenges, but rather to design a process for understanding and
changing the complexities of the societal situation (Thompson Klein et al., 2001, pp. 4-5). This
requires a diversity of perspectives, experiences, and types of knowledge. The involvement of actors
from outside HEIls in the research process is intended, on the one hand, to integrate this necessary
relevant knowledge and take the diverse perspectives into account. On the other hand, the solution
to complex societal problems should be conceived as a joint learning process with societal practice
in order to design and shape collaborative solutions in transdisciplinary processes. The aim here is
to promote personal responsibility for challenges so that the jointly developed ideas for
transformation can also be implemented in practice. In this understanding, transdisciplinary research
therefore involves a different mode of research; a changed way of conducting science: away from a
purely knowledge-focused orientation and towards a stronger design orientation.

Three types of knowledge are often used as structuring elements in the research process in
transdisciplinary research: 1) system knowledge as knowledge about the complex societal problem,
2) target knowledge as knowledge about the sustainable change to be achieved and the jointly
desired future, and 3) transformation knowledge as knowledge about the options for action to change
existing practices and introduce desired ones (td-net, 2025). In order to acquire the different types
of knowledge, the transdisciplinary research process integrates the partial findings obtained in
different ways depending on the research discipline in a problem-oriented and method-guided
manner and — in contrast to interdisciplinary research projects — links them with the empirical
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knowledge of the practitioners. Methodologically, both academic knowledge and the experiential and
practical knowledge of practice partners are systematically processed, methodically reflected upon,
and iteratively fed back into the research process during the transdisciplinary research project
(Theiler et al., 2019).

Transdisciplinary research in the context of the environment and sustainability is therefore
primarily problem-oriented, in that it not only seeks to gain insights, but also to develop solutions to
problems. Transdisciplinary research links societal and scientific problems to apply both scientific
and practical knowledge and generate appropriate solutions. Transdisciplinary research in this area
is also process-oriented, as the question of research quality also includes the quality of the research
process. Communicating what has been achieved and what impact was intended is an important
part of the critical-reflective research mode. The transdisciplinary research described here is impact-
oriented in that impact potential is considered a central element of the research. Both scientific
outputs and their impact as well as societal effects are taken into account. Transdisciplinary research
is integrative in that it integrates different disciplinary sub-knowledge and practical knowledge as
mutual learning processes in the course of the research process (Bergmann & Schramm, 2008;
Hoffmann et al., 2019; Jahn et al., 2012; Pohl & Hirsch Hadorn, 2007).

2.2 Challenges and conditions for success in transdisciplinary research

For this form of transdisciplinary research to succeed, in addition to the disciplinary methods
of scientific research, methods for integrating knowledge are also needed from different disciplinary
perspectives and the non-scientific practical knowledge of the actors involved. Furthermore,
moderation methods must be incorporated into the process design to a greater extent than in other
research modes to enable the necessary social and communicative framework for transdisciplinary
cooperation and knowledge integration. This integration work runs throughout the entire research
process — from the joint recruitment of project partners who are identified as key actors in problem-
solving, to the joint development of the problem definition, to joint project planning and the developed
project design. In an iterative process, the actors involved, the problem definition, and the project
design are repeatedly reflected upon and modified as necessary (Theiler et al., 2019, pp. 62-76). At
the same time, however, new scientific insights, new research impulses, and increasing reflexivity
among scientists naturally emerge because of the transdisciplinary research process (Marg &
Theiler, 2023, pp. 635-647).

The challenge of transdisciplinary research lies particularly in integrating the various scientific
and societal actors, along with their respective knowledge and different practices of knowledge
production, as well as their respective interests and perspectives, throughout the entire research
process. This integration operates at several levels: The level of knowledge integration concerns the
linking of scientific expertise with everyday practical knowledge. The level of social integration
involves connecting the different demands, expectations, and interests of various individuals,
groups, and institutions. At the level of communicative integration, different communicative practices
such as technical languages and terminology must be jointly clarified (Bergmann et al., 2010, pp.
41-43). In doing so, existing power structures and inequalities must also be recognised and
balanced.

In order to ensure that this integration work is successful, there are various methods and tools
that can be employed at different times and with different objectives in workshops with practice
partners (see, for example, the td-net toolbox: scnat, n.d.; and the toolbox: tdAcademy, 2025). Even
though a successful research and integration process increases the chances of successful
implementation, the application of transdisciplinary methods and tools alone is not a guarantee of
success. When it comes to the project goal of achieving societal transformation, various external
conditions naturally also play a role, and these can be influenced only to a limited extent during the
project period (e.g., sudden changes in political support, natural changes, new economic conditions,
etc.).
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3 Methodology: Formative competence development and reflexive evaluation
in the InNoWest joint research project

As outlined in the introduction, the aim of this paper lies in examining how needs-based formats
for building transdisciplinary competences can be formatively developed within an ongoing research
project. Based on these experiences, the article further reflects on possibilities and limitations of
institutionalising transdisciplinary competence building as well as transdisciplinary research as a
research mode at German HEls. To this end, the article draws on the German InNoWest joint
research project as a single-case study, which, following a mixed-methods approach, is being
informed by multiple sources of evidence (Yin, 2003). The InNoWest project is regarded here as a
single case in the sense of a heuristically defined unit of analysis (Hering & Schmidt, 2014).
Throughout the research process, which draws on various evaluation methods, the aim is to gain a
comprehensive understanding of this specific case, particularly with regard to the factors relevant to
the development of a needs-based portfolio of formats for formative competence development in
transdisciplinary research. By placing the results within the context of the relevant academic
literature, the findings are examined in terms of their relevance beyond the single case.

Accordingly, this section defines the boundaries of the InNoWest case and outlines the
research design of the study as well as the data collection instruments and analysis methods
underlying the iterative development and formative evaluation of the competence development
formats within the subproject “Knowledge Transfer”.

3.1 Case context: The InNoWest joint research project

The "Innovative University" programme, a funding initiative of the Federal Ministry of Research,
Technology and Space, aims to raise awareness and provide support for the transfer of new
research findings and application-oriented innovations as a third mission, particularly at small and
medium-sized universities or universities of applied sciences, in order to promote the impact of
universities as drivers of innovation in their regions (Bundesministerium fur Forschung, Technologie
und Raumfahrt, n.d.). The joint research project "InNoWest: Just do it! Working together for
sustainability and digitalisation in north-west Brandenburg" (duration 01/2023 — 12/2027) is funded
as part of this federal-state initiative. The aim of the project is to establish and consolidate transfer
structures between science, municipal actors such as administrations, but also small and medium-
sized enterprises (SMEs) and civil society in various communities in the north-west of the federal
state of Brandenburg, Germany. Furthermore, the joint research project is also intended to have an
impact on universities and to further develop and expand transdisciplinary research practices at the
participating universities and HEIs (InNoWest, n.d.-a). InNoWest fosters reciprocal transfer between
universities and society through transdisciplinary research: by convening actors from diverse
scientific backgrounds (disciplines and universities) with actors from non-scientific practice, the
project ensures the transfer of knowledge about relevant problems and working methods from
practice to universities on the one hand, and promotes the transfer of jointly obtained results into the
working practice of non-scientific actors on the other.

Structurally, InNoWest is a consortium with approximately forty employees and fifteen
professors from three universities of applied sciences in Brandenburg — the Eberswalde University
for Sustainable Development (HNEE), the Potsdam University of Applied Sciences (FHP), and the
Brandenburg University of Applied Sciences (THB). The network comprises six teams, of which three
teams are responsible for strategic and structural measures, as well as project coordination. The
other three teams are so-called innovation teams that conduct research and work on topic-related
projects. These pilot projects are located in the north-west Brandenburg region.

The objective of the INNoWest joint research project is, on the one hand, to provide impetus
for sustainable development in and with the region in the areas of user-centred digitalisation, future-
oriented restructuring, and education for sustainable development and participation. On the other
hand, the project consortium aims to establish knowledge transfer between science and the various
practical actors, create an exchange, initiate communication between universities and society, and
implement this cooperation with practice in the university structure. The joint research project
therefore does not rely on existing and established structures between science and society but aims
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to do pioneering work — in establishing and, ideally, perpetuating such transfer structures between
science and practice, in passing on knowledge about such successful projects to practitioners, and
in establishing transdisciplinary research competences at universities.

The InNoWest sub-project "Knowledge transfer for regional learning processes" or team
"Knowledge Transfer" is based in the strategic-structural teams and provides support to the
innovation teams in their transdisciplinary research processes and transfer projects (Team
Wissenstransfer, n.d.). The innovation teams in the InNoWest research network consist of
researchers from various disciplines who contribute their disciplinary expertise to transdisciplinary
research projects to help solve societal problems. Some of them already have experience in
transdisciplinary or participatory projects, but this was not usually a key selection criterion when filling
the positions. The task of the "Knowledge Transfer" team has been to develop and implement
formats for transdisciplinary knowledge and competence development within the network, to
stimulate reflection on research activities, and to promote the exchange of research at the
participating universities of applied sciences.

3.2 Research design and evaluative logic

In developing the portfolio of services of the “Knowledge Transfer” team within the InNoWest
research network, an iterative-prototyping and needs-oriented approach was adopted: based on
best-practice examples from existing competence development projects aimed at promoting
transdisciplinary research skills (Barth et al., 2020; Studer & Pohl, 2024), basic formats for potential
offerings were identified. This concept was further developed through needs assessments
conducted within the entire InNoWest project team. The content focus was guided by articulated
needs. Throughout the duration of the InNoWest project, this approach was intended to develop a
portfolio of services that supports the formative skill enhancement of researchers in transdisciplinary
projects. For the target group-specific, iterative improvement of the portfolio of services, the
individual service formats and contents were formatively evaluated using a mixed-methods design
(Déring, 2023). The objects of evaluation were thus both the service formats and the specific content
of the individual events. The central target group of the evaluation consisted of the heterogeneous
group of scientific project staff, who differed in prior knowledge, professional background, and role
within the InNoWest project. The evaluation instruments were each developed to suit the object of
evaluation and the requirements of the target groups. Since the members of the stakeholder groups
are heavily involved professionally and the individual programme formats are brief in duration, the
instruments are designed to be processed quickly and easily. The central function of the evaluation
was to determine the extent to which the programme formats and content promoted the participants'
learning processes (competence development processes). Since the team members of the
“‘Knowledge Transfer for Regional Learning” team both developed and conducted competence
development programmes and also evaluated them, the evaluation concept was an internal
evaluation. The potentially lower degree of neutrality associated with internal evaluation compared
to an external evaluation form was addressed through critical reflection on potential role conflicts in
all phases of the research process, as well as by dividing implementation and evaluation tasks within
the team as much as possible.

3.3 Data collection instruments for evaluating competence development formats

The formats presented in more detail in Chapter 4 for promoting transdisciplinary
methodological competence and reflection on research practice are listed in Table 1 along with their
respective objectives and target groups. The last column of the table lists the data collection
instruments used to evaluate the formats with the aim of their formative further development. For
each format, an appropriate evaluation instrument was developed by the team "Knowledge Transfer"
and used in addition to participation statistics, which on the one hand reflected the design and
implementation of the offering and on the other hand served to identify further needs.

In addition, after just over a year of project duration, qualitative guideline-based interviews
were conducted by members of team "Knowledge Transfer" with project staff in all roles to reflect on
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the onboarding phase in the project consortium. The guideline included explicit questions for
reflecting on the competence development formats. It also addressed the institutional context of
research activities within the complex consortium project.

Table 1. Overview of the formats developed by the "Knowledge Transfer" team in the InNoWest

research network

Format Target Participants Evaluation tools
Methodology Competence Researchers and 1. List of participants with
workshop "ttt — expansion in professors of the professional background
testing transdisciplinary  InNoWest research (standardised)
transdisciplinary  methods network and employees 2 QOpservation sheets during the
tools” of a:! fgur universities of workshop (partially standardised)
g{:gr:zens&?nces n 3. Participant feedback rounds at
9 the end of the workshop (partially
standardised)

4. Questionnaire to the participants
six weeks later (partially
standardised)

Reflection Reflection on Researchers and 1. Group discussion (partially
workshops & research professors of the standardised)
peer activities and InNoWest research 2. Participant feed-back sessions at
consultation collaboration, network & practice the end of the workshop (partially
exchange of partners standardised)
experiences 3. Reflections on the enquiries
received by the ‘Knowledge
Transfer’ team regarding peer
consultation
Doctoral Day & Strengthening Employees of all four 1. Needs assessment among
doctoral and cooperation universities of applied InNoWest researchers (partially
research between the four sciences in Brandenburg, standardised questionnaire)
colloquium universities of especially doctoral 2 Feedback sessions from the

applied sciences
in Brandenburg
& promoting
transdisciplinarity
as a research
mode

candidates and students
interested in pursuing a
doctorate

participants at the end of the
Doctoral Day and the doctoral
and research colloquium

Qualitative semi-structured interviews with members of the
InNoWest research network to reflect on the onboarding phase in
the collaborative project

Qualitative content analysis

Since most evaluation tools were designed as parts of the individual competence development
programmes, their response rate for data collection was 100%. Only the questionnaires administered
after the ttt workshops had an average response rate of 60%.

3.4 Analysis methods

The quantitative elements of the evaluation instruments (participant statistics, standardised
elements of the observation sheets, and documentation of discussion rounds) were analysed using
descriptive statistics. The qualitative elements (observation sheets, interviews, open responses,
group discussions and reflections on the enquiries received by the “Knowledge Transfer” team) were
analysed using qualitative content analysis according to Kuckartz (2018). The category system was
initially developed deductively from the objectives of the programme portfolio and additionally
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inductively from the data material during the coding process. To enhance analytical reliability, inter-
coding was carried out by two members of the “Knowledge Transfer” team in each case.

3.5 Synthesis of the evaluation data

The findings presented in the results chapter are based on a triangulation of quantitative and
qualitative evaluation data. The aim was to make visible the needs of the scientific staff of the
InNoWest project as well as organisational and structural factors that influence the effectiveness of
the competence development offerings. The triangulation took place in workshops of the entire
“Knowledge Transfer” team, in which each member presented the results of the survey they had
primarily conducted. The insights were then compiled and interpreted in relation to the common
research questions. Explicitly, the possibility of bias in the results due to role conflicts of team
members as both programme developers and evaluators was always reflected upon.

3.6 Ethical considerations

Ethical considerations were considered throughout all phases of the research process.
Participation in all evaluation activities was voluntary. Participants were informed about the purpose
of the study, the use of the collected data, and their right to withdraw at any time without any negative
consequences. Data collection and processing were conducted in accordance with applicable data
protection regulations, in particular the General Data Protection Regulation (GDPR). Personal data
were minimised and, where collected, handled confidentially, pseudonymised where necessary, and
stored separately. No personally identifiable information was included in the analysis or reporting of
results. To further ensure the protection of participants’ identities within the research consortium,
results were reported in aggregated form, and potentially identifiable elements — such as the use of
anchor quotations in the presentation of results — were deliberately omitted.

4 Results and discussion: Presentation and evaluative reflection of the
formats for formative competence development

This section presents the individual formats for formative competence development in
transdisciplinary research, which were developed by the "Knowledge Transfer" team. In addition,
based on the synthesis of the evaluation results, the challenges and potential of the formats are
discussed in terms of their contribution to the project objectives of InNoWest and to the fundamental
promotion of transdisciplinary research competences.

4.1 Methodology workshop "ttt — testing transdisciplinary tools"

For transdisciplinary knowledge and competence expansion in InNoWest, a series of
workshops entitled "ttt — testing transdisciplinary tools" was developed at the beginning of the joint
research project (Kihn & Schmidt, n.d.). The format was designed based on experience gained from
existing competence development projects, primarily from the BMFTR-funded "tdAcademy" project
network and the td-net toolbox based at the Swiss Academies of Arts and Sciences (SCNAT). After
the first workshop was held, detailed feedback on the format was collected and a survey was
conducted to determine the need for further content. The aim of the workshop series is to provide
innovation teams with process methods for the various phases of transdisciplinary and participatory
project work and research. A workshop lasts 1.5 hours and usually takes place once a quarter.
Initially, it was held in person, but an online workshop is now being designed and offered so that
more employees from all three universities of applied sciences can participate. The workshop is
structured in such a way that the respective tool is first briefly presented and then tried out together
with the participants in a practical and application-oriented manner using a fictitious scenario. At the
end of the workshop, attention is drawn to potential obstacles and moderation tips for using the tool.
The idea behind this is that participants will then be able to use the tool themselves in their respective
research projects. The tools have so far either come from the td-net toolbox of the Swiss Academy
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of Arts and Sciences (scnat, n.d.) or a separate workshop has been designed with the presentation
of secondary literature on a specific question and a subsequent exchange of experiences on the
respective topic.

When selecting topics, the aim is to choose the respective tool or topic in accordance with the
needs-based approach to developing offerings in such a way that it also fits in with the respective
stage of the innovation teams' project work. However, reflection on the project activities in the various
innovation teams has shown that this is only possible to a limited extent due to the asynchronous
nature of the projects in the different teams. For instance, some teams were already in close contact
with partners in the field, while others were initially busy developing prototypes for practical
applications and only approached potential partners in the field at a later stage of the project.
Participation in the workshops was voluntary, with an average of five to seven participants per
InNoWest workshop, corresponding to 10 to 20 per cent of project employees.

With regard to the participants of the workshops, an analysis of the list of participants showed
that so far they have so far come almost exclusively from a specific professional culture and a specific
area of work within the network: They were primarily humanities, cultural, and social scientists who
already had experience with perspective shifts and reflexivity and whose areas of work within the
InNoWest network were compatible with transdisciplinary areas of knowledge and competences,
such as project management, stakeholder management, network expansion, or the development of
a citizen science project. Based on the analysis of the various evaluation formats, it was determined
that participation in the workshops was encouraged by this awareness among employees and
depended on whether supervisors and the innovation team considered participation to be relevant
to the project work.

Since one of INNoWest's tasks is to promote regional learning processes beyond the project
period, the workshop series was opened to members of all four Brandenburg universities of applied
sciences from December 2024 onwards. Since then, the workshop has also been used by various
employees from all four universities who belong to different disciplines and status groups — from
students in higher semesters and research assistants in the doctoral and postdoctoral phases to
people in research support positions and professors. The fact that a disproportionate number of
participants came from a university with an explicitly transdisciplinary orientation is seen as an
indication that, even for those outside the project, familiarity with transdisciplinary working methods
and the university's agenda setting in this regard are factors in the decision to participate.
Participation in the workshops, which are open to all employees of Brandenburg's universities of
applied sciences, has so far ranged between five and ten people. A particular challenge is to
establish university-specific formats for promoting the programme.

Based on the findings from the feedback sessions and questionnaires, the formative support
of transdisciplinary research activities through needs-oriented competence development offerings
has the potential to support the research activities of those who participate in the offers. However,
participation depends on specific framework conditions that influence the relevance attributed to
transdisciplinary competences. In complex teams or organisations, needs orientation is limited by
the asynchrony of the individual research processes.

4.2 Reflection workshops and peer consultation

Specific formats were developed for the researchers in the InNoWest research network to
reflect on research activities in the innovation teams and in the network. Twice a year, a retreat or
network meeting was held as part of the joint research project, to which all scientific staff and
professors and, in some cases, practitioners or intermediaries were invited. To promote cooperation
and mutual learning processes within the network and with practitioners, workshops and exchanges
of experience were held at these meetings, which were organised or co-organised by the
"Knowledge Transfer" team (Hobelsberger, n.d.). In addition, coaching sessions on team building
and science communication, collegial advice for individual research projects, and further training on
moderation methods for large groups were provided by external experts. In addition, the team
working on the "Knowledge Transfer" sub-project was available to facilitate discussions and design
workshops within the individual innovation teams. The innovation teams were supported in
developing joint milestone plans for their projects, operationalising their goals, and addressing broad
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questions about collaboration. The externally facilitated activities were designed directly within the
teams and were evaluated positively. The involvement of the "Knowledge Transfer" team in internal
team meetings was also initiated and announced by team coordinators, but was not always equally
accepted by all, as it gave rise to concerns regarding confidentiality and the internal hierarchy of the
teams.

The workshops were documented and the results were fed back into the research network or
the relevant team. In response to feedback from the network meetings, in which orientation within
the terminology and associated disciplinary discourse was repeatedly articulated as a challenge, a
moderated terminology workshop for the entire InNoWest team was offered. In addition, the
workshop was used as an impetus to clarify further terminology in the respective teams (InNoWest,
n.d.-b). As a further development, the results of the terminology workshop were used to compile a
glossary of terms commonly used within the InNoWest network, such as "transdisciplinarity",
"transfer", but also "digitalisation" and "sustainability". The glossary was subsequently made
available to the teams and the practice partners and was considered helpful for project work in
feedback sessions and was further developed within the teams.

Another effect of these workshops was that the work of the "Knowledge Transfer" team
became more visible to the innovation teams, who subsequently approached the "Knowledge
Transfer" team with a request to design and conduct workshops at their own internal team meetings
and in-person attendance days. The topics covered also included clarifying roles and responsibilities
within the team.

Formative opportunities for reflecting on research practices and the quality of processes thus
provide opportunities for the further development of needs-based initiatives, as illustrated by the
example mentioned above of developing a shared glossary within the teams. When designing
programmes, consideration should be given not only to thematic priorities but also to staff
configurations and project- or institution-specific power structures, as demonstrated by the requests
for mediation in team conflicts received by the “Knowledge Transfer” team.

4.3 Doctoral Day and doctoral and research colloquium

The development of the doctoral and research colloquium provides a particularly vivid
illustration of the iterative and needs-oriented format development process: Since promoting and
strengthening cooperation and exchange on research and transfer among Brandenburg's
universities of applied sciences is one of InNoWest's project goals, the "Knowledge Transfer" team
developed a concept for a doctoral and research colloquium. As a result of the concept presentation
to the project's professorial staff, it was recommended that a needs assessment be carried out
among the project staff. The needs assessment showed broad interest in offers to promote doctoral
projects, but with a focus on organisational issues. Therefore, the colloquium concept was put on
hold and an information day on the topic of doctoral studies was designed first. To establish the
programme across all four universities of applied sciences in Brandenburg from the outset, it was
developed and implemented in close cooperation with the doctoral programme coordinators of all
four universities. In this way, the Doctoral Day also served as a pilot project for the planned
Brandenburg doctoral programme for the implementation of the newly created right to award
doctorates at universities of applied sciences and was initiated and implemented in autumn 2024 at
the Potsdam University of Applied Sciences (Schmidt, n.d.). The Doctoral Day was very well
attended for a premiere, with approximately sixty participants. It was continued in autumn 2025 at
the Eberswalde University for Sustainable Development (InNoWest, n.d.-c).

The Doctoral Day created a format for strengthening cooperation between the four
Brandenburg universities of applied sciences and establishing their practical and application-
oriented nature as a "trademark". One piece of emphatic feedback from the Promotion Day was that
there was a desire for an exchange of content with examples of research at universities of applied
sciences and the opportunities for doctoral studies. The formal offer thus paved the way for initiating
a needs-oriented professional exchange, which had been considered less relevant in the initial needs
assessment in the project context. The Doctoral Day was the start of a doctoral and research
colloquium at Brandenburg's universities of applied sciences, which was held as an online event in
the summer semester of 2025 under the title "Application-oriented — problem-solving —
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transdisciplinary: Research at universities of applied sciences" (InNoWest, n.d.-d). The number of
participants in the colloquium in the summer semester was approximately twenty per session. The
doctoral and research colloquium was also continued in the winter semester 2025/26. Since the
summer semester of 2026, both tasks have been taken over by the newly established service centre
for the doctoral programme at Brandenburg’s universities of applied sciences. This meant that both
the Doctoral Day and the doctoral and research colloquium were well established and institutionally
anchored in such a way that they can continue to take place even after the InNoWest funding has
expired.

As the case of the divergent responses at different points in time regarding the need for a
research colloquium shows, a consistent focus on needs when developing capacity building
programmes may require questioning formulated goals and adjusting them in response to identified
needs. It may become apparent that ambitious goals can be accepted through intermediate steps.
Linking these formats to institutional structures also appears to be helpful for integrating project
structures into university operations.

5 Summary of results and conclusion: Transdisciplinary research between
societal application orientation and disciplinary career paths

At the outset, the following research question was formulated:

How can needs-based formats for developing competences in transdisciplinary research be
formatively developed within an ongoing research project?

The results of the iterative offer development and its formative evaluation presented in Chapter
4 clearly show, within the framework defined by the project constellation and study design, that a
needs-oriented competence development concept for transdisciplinary research can fundamentally
be designed effectively, but its impact depends largely on organisational conditions.

The analysis highlighted that formats such as methodology workshops, reflection spaces, or
cross-university doctoral programmes can be successfully developed prototypically and adapted
based on the results of their formative evaluation. Their benefits — particularly in terms of expanding
methodological and reflective competences — are demonstrable through the generally positive
feedback from participants as well as through their respective role in the research activities of the
actors in the project, provided that they are utilised.

The InNoWest project case study highlights the following key findings: Overall, the concept of
competence development accompanying the research process was well received. However, it was
not possible to reach all researchers, as their willingness to participate depended on their awareness
of the topic and was influenced by the commitment of their supervisors or the university’s agenda-
setting. In particular, researchers from the humanities, cultural studies and social sciences took part,
as well as academics who were generally familiar with transdisciplinary working methods due to their
university’s agenda. Formative reflection on research practice supported the further development of
the InNoWest consortium. Programmes were sometimes more readily accepted when developed
incrementally. Moreover, assessing needs involved not only identifying content-related requirements
but also considering personnel and hierarchical structures within the consortium.

Furthermore, based on our experience with formative competence development in the case
study of the InNoWest joint research project, it can be concluded that a needs-based approach
reaches its limits in heterogeneous and asynchronous project constellations: As has been shown,
the development of tailor-made programmes within larger consortia or even across an entire
organisation is scarcely feasible due to differing project phases, roles and dynamics. This suggests
that, whilst iterative format development in transdisciplinary research is a central component of
successful competence development, it does not constitute a sufficient or generalisable condition.
Additionally, scientists themselves perceive a clear distinction between discipline-specific
competences and those transdisciplinary skills that target the social, communicative, and process-
related dimensions of knowledge integration (Jahn etal.,2012; Barth etal., 2020). However, in
transdisciplinary projects, these two areas of expertise are not only distinct but are often arranged in
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a hierarchical order: From a systemic perspective, specialist skills are traditionally valued more highly
within the academic system, whilst skills relating to knowledge integration or process management
receive less institutional support. As long as disciplinary excellence criteria — such as “originality of
research, international competitiveness, and academic reputation” (Verwaltungsvereinbarung, 2022)
— remain dominant and the corresponding assessment criteria are primarily focused on disciplinary
theories and methods as well as on discipline-specific publication cultures, transdisciplinary skills
appear to many researchers to be an “add-on” with little institutional value. Studies also show that
doctoral projects in transdisciplinary contexts are often viewed, in the short term, as disadvantageous
for career progression (Rogga & Zscheischler, 2021). This reveals a clear discrepancy between the
socially demanded transdisciplinary practice and the still discipline-oriented evaluation and incentive
structures of the scientific system.

Against this backdrop, it is clear that needs-based initiatives for skills development and
networking can indeed help to reduce this perceived gap, but only to a limited extent. As observed
in our workshops, opportunities for transdisciplinary skills development are often viewed as
supplementary to core disciplinary tasks and are only taken up when time is available, when there
is an explicit expectation from line managers, or when the task is embedded in the individual's job
description. The findings from the evaluations also show that while many employees are highly
interested in the societal impact of their research, further training in transdisciplinary methods is not
always seen as a priority task. At times, even the high application orientation and the associated
slowing down of work processes are perceived as a risk to their own professional development. This
impression can be reinforced when researchers in transdisciplinary project contexts feel that they
are not adequately prepared for the associated demands. The fact that some research staff have left
the InNoWest consortium to pursue discipline-oriented doctoral projects also points to structural
tensions.

At the same time, the new forms of cooperation and exchange developed within the InNoWest
project — such as cross-university retreats, a joint glossary of key terms, or the established doctoral
and research colloquium — make visible the potential of structured, institutionally supported learning
spaces to anchor transdisciplinary research in the long term. The demands formulated in the
tdAcademy position paper for capacity-building initiatives, reliable career paths, and stronger
institutionalisation of transdisciplinary and transformative research
(Partner:innenkreis tdAcademy, 2023) therefore align directly with the experiences gained in the
InNoWest project. Establishing corresponding structural conditions — both in the funding landscape
and within academic institutions — would be a central component in addressing the currently visible
challenges.

Several limitations of the study should be acknowledged. First, by drawing on the InNoWest
project as a single case study, the specific institutional and regional context of the InNoWest project
may limit the transferability of the results to other settings. Second, the internal nature of the
evaluation entails potential biases related to the dual role of the members of team "Knowledge
Transfer" as both programme developers and evaluators. Although efforts were made to mitigate
these effects through reflexive practices and a partial separation of roles, the possibility of bias
cannot be fully excluded. Third, self-selection effects may have influenced the findings, as
participation in the competence development formats was voluntary. It is therefore likely that
individuals with a prior interest in transdisciplinary research were overrepresented in the evaluation.
Finally, the study focuses primarily on short- to medium-term competence development processes.
Long-term effects on research practices, institutional change, or career trajectories could not be
assessed within the scope of this study.

Nevertheless, based on the experience of the ,Knowledge Transfer” team with the formats
offered for developing transdisciplinary research competences, it can be demonstrated that
familiarity with the specific characteristics, challenges and conditions for success of transdisciplinary
research is key to the acceptance and prioritisation of transdisciplinary tasks. Greater structural
recognition of transdisciplinary competences within the academic system could therefore provide
crucial incentives for a broader anchoring of this research approach. With the expansion of
appropriate institutional structures and recognition systems, the identified challenges could likely be
further reduced in the future, and the societal application orientation of HEIs could be sustainably
strengthened.
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1 Introduction

Attending university has become a common route for young adults leaving school. Around
every second person now decides to pursue higher education (Kracke et al., 2024). Routes into
higher education have changed, allowing individuals to qualify through work experience rather than
solely through a university entrance qualification (Fachabitur/Abitur) (Dahm & Kerst, 2019). Opening
universities in this way was seen as an opportunity to strengthen exchange between tertiary
education and the labour market. Individuals who had not previously considered university
accessible were given new opportunities to begin studying. An increase in student numbers might
be expected to increase the diversity of students’ social backgrounds, but only 2.5% of all students
did not qualify through the usual route of a university entrance qualification (Kroher et al., 2023).
Additionally, 69% of students grew up in an academic household with at least one parent holding a
university entrance qualification. Parents’ education is one of the key components explaining
university attendance. 17% of German students have a migration background, making them a
minority on campus. Why does this divide persist if access to university is formally available to most
people? This study examines differences in academic success in relation to social inequality. Is there
a reason why so many people decide against attending university? Is this decision shaped by the
expectation that they are unlikely to succeed?

Most students at German universities come from academic families and possess more
university-related cultural capital (Heil et al., 2019). High discrepancies between a student’s social
origins and the conventions at university can lead to dropping out (Heil et al., 2019). International
students are more likely to drop out of university, men are less likely to reach a degree compared to
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women, and children whose parents have lower education are less likely to attend university (Becker,
2011; Heublein et al., 2017; Zimmermann et al., 2021). These patterns may indicate that the
university experience is not the same for all students but rather that there are significant differences
in who performs well at university. There has been plenty of research detailing the cumulative
disadvantages children from non-academic families face in the education system (Bachsleitner et
al., 2022). This pattern is likely to continue into university life. Examining the effects at this level is
especially important as university degrees have become more common these days, potentially
leading to higher social inequality in the long run.

The focus of the study is on factors contributing to social inequality at university such as
parents’ education, growing up in a single-parent household, prior school grades, and the type of
school attended. A comprehensive survey of students of computer science and social sciences at a
university in North-Rhine Westphalia was conducted, which asked students about personality,
integration at university, prior school performance, and sociodemographic characteristics. Survey
data were matched with performance data from the examination office to analyse possible factors of
social inequality affecting academic success. The main question of this paper is how academic
success is impacted by social inequality. This is done by examining different explanations of
educational attainment and identifying the factors of social inequality within them. On this basis,
hypotheses about effects on academic success are formulated. Academic success is
operationalised using the mean grade across all examinations. The impact of relevant factors on
educational attainment is examined empirically. Variables are compared in their strength for
explaining the difference in academic success. Finally, possible further research is proposed. A
preliminary version of this work was presented as a poster at the Annual Conference of the German
Society for Higher Education Research 2025.

2 Theories

Several theories attempt to explain differences in educational success among university
students. To explain why students drop out, Tinto (1975) introduced a model focusing on integration
into the university system. He distinguishes between social and academic integration, arguing that
university is a new social field which necessitates a specific integration. At university there are
different rules for acting, talking, and interacting with peers and professors. Understanding these
internalised rules as well as behaving along with them can be especially difficult if this is the first time
you encounter them. If you do not have parents who already studied, you will not have encountered
the very specialised rules that impact university experiences. Integration into university will be more
difficult, leading to higher dropout intentions.

Further explaining the way integration can be more difficult for some students, the capital
theory attempts to explain these class differences (Bourdieu, 2012). It posits that there are a variety
of capitals humans use to navigate in society. For integration at university, cultural, social, and
economic capital are key, therefore parents transmit their own capital to their children to give them
better opportunities. Since not all parents have the necessary capital, students are less likely to be
successful at university. A lack of relevant capital can be one reason for failing at university. This is
also related to the habitus which refers to class-specific behaviour that is internalised in childhood.
Growing up in a certain social class leads to specific actions and attitudes we do not actively think
about. Interacting with people from different social classes can lead to difficulties if there are big
discrepancies in the habitus. University can be viewed as a very specific social world with many
unspoken rules. Students who do not have an academic background might struggle to fit in.

Students’ social background affects educational attainment (primary effects) as well as
educational decisions (secondary effects) leading to disadvantages for students from lower social
backgrounds (Boudon, 1974). The resources at home determine the achievements children reach
in school. Parents with higher education are more likely to spend their resources on their children’s
education. They might spend a lot of time reading to them or already teaching them to read or write.
Still, even if children from disadvantaged backgrounds reach the same level of educational
achievement as children from higher social classes, their socioeconomic status impacts their
educational decisions. The decision-making process can be quite different due to subjective
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assessments of benefits, costs and risks associated with each educational path. While children from
academic families need to attend university to maintain their parents’ social class, children from non-
academic families would already be moving upwards on the social ladder. This means that the
incentive to attend university is not the same across all social classes. On the path through the
educational system there are many selection processes, leading to different educational trajectories.
Thus, some children do not get the option to attend university since they go to a school that will not
grant them the necessary qualifications (Bachsleitner et al., 2022; Kracke et al., 2024). The German
school system is characterised by an early transition into secondary school after four years of primary
school leading to higher social inequality.

The time spent at university is characterised by many small decisions leading to the level of
academic success that is reached. The different decisions students make in similar situations can
be explained by the subjective expected utility (Heublein, 2014). Each student has subjective
expectations regarding their academic performance. How likely does the student think it is that they
will successfully finish their studies? Students also form individual estimates of the expected benefit
of getting their diploma. Is the diploma worth the time they put into studying? Additionally, students
will think about alternative courses of action. Which realistic alternatives are there to studying? Based
on their subjective expectations and assessment students will choose their route through university,
i.e. continuing their studies or dropping out. Students might perceive getting their bachelor's degree
as more important if their parents also have that level of education. Similarly, they might think it more
likely that they will be successful.

For the German case specifically Heublein et al. (2010) confirm that the integration into the
structures of university and having interpersonal connections with other students plays a role in
performing well at university. Integration into the social circle at university can be an important step
for students who did not grow up with people with university degrees. The amount of knowledge
students start university with can also be considered a factor as well as the social origin. Parents’
education plays a role in the choice of field of study (Heublein et al., 2010).

With widening participation in higher education schools need to provide more knowledge to
their students to offer them equal opportunities (O’Sullivan et al., 2019). The first year of university
is especially important for retention since early academic success gives an incentive to keep
studying. Support therefore needs to begin early (Westrick et al.,, 2021). Simply increasing
educational opportunities does not reduce inequalities in academic success between students of low
and high socioeconomic status (Liu et al., 2022). Instead, quality indicators may be important, for
example teacher-student ratios, the proportion of disadvantaged children or supportive quality
learning environments. Grade point average, ECTS credits, and gender are among the most
consistent predictors of academic performance and are mediated by factors like self-efficacy, prior
education, finances and academic engagement (Kocsis & Molnar, 2025).

Students with higher self-efficacy are more likely to successfully finish their studies (Sarcletti
& Miller, 2011). Self-reflexivity as well as other psychosocial dispositions are relevant for the
academic trajectory at university (Baalmann et al., 2020). These factors can be especially important
when it comes to everyday decisions at university. Attending lectures and interacting with other
students is a regular activity impacting academic success (Ifenthaler & Yau, 2020).

Usually, dropout is not caused by a single factor but rather multiple factors that coincide
(Heublein, 2014). Difficulties with social integration can lead to lower self-efficacy which in turn leads
to a dropout due to both happening together. Developing social capital at university is not only
important for successfully completing one’s degree but also for creating a professional network for
finding employment (English et al., 2021).

Increasing numbers of students are leaving university without a degree, especially in the field
of computer science (Heublein et al., 2017). This is not only a problem for the students who do not
receive a qualification for their studies but also universities since they receive financial support from
the state based on their graduation rate.

Research so far has shown that there is social inequality among those who leave university
without a degree. Men are less likely to finish their degree as well as foreign students (Falk et al.,
2022). Students from non-academic households are also less likely to finish their degree (Isleib,
2019). Dropping out can be related to feeling like they do not fit into the university system for those

QD0®

European Scientific Journal for Dual Higher Education 83



Social Inequality in Academic Success

students (Heil et al., 2019). Non-traditional students are more likely to drop out, primarily because of
financial difficulties or poor academic performance (Herrmann, 2022).

Dropping out of university is not necessarily the opposite of academic success (Ulpenich et
al., 2023). Rather, it depends on whose perspective we are examining. Possible dimensions of
academic success include: ,academic achievement, satisfaction, acquisition of skills and
competencies, persistence, attainment of learning objectives, and career success” (York et al., 2015,
9). One’s individual idea of success is also relevant since every student has a different goal in mind
(Heil et al., 2019). While some students might perceive certain skills as most important, others might
be more focused on their job opportunities when they finish university. From the institution’s
perspective, degree completion is most relevant since universities are financially dependent on high
success rates (Bornkessel, 2018). For this purpose, the analysis considers all grades that students
have received at university to date and uses their mean as an indicator of academic success.
Although it is possible to complete a degree with low grades, students with higher grades are
generally viewed as more successful. Especially if students are planning to also do a master’s
degree, certain grades are necessary to get into the programme.

In the German context, it is important to examine the different school forms students attended
beforehand. These school forms differ in how they prepare pupils for further education. While the
Gymnasium is explicitly preparing for university, comprehensive schools are more likely to focus on
vocational training (Isleib & Woisch, 2018). Apart from those two school forms, no other school
immediately leads to the university entrance qualification. Students wanting the necessary
qualification for university must spend more years to reach this qualification, which is why most
students have attended the Gymnasium. In this study, 72.2% of respondents received their
qualification at a Gymnasium.

Single-parent households are becoming more common, raising questions about the impact
this has on the children growing up with only one parent. While there has been little research
specifically on university, there are several articles discussing education in general. In Germany,
parental separation has a substantial negative effect on the probability of attending the Gymnasium
as well as on school grades in German and Mathematics (Gratz, 2015). Interestingly, these negative
effects were limited to children with low-educated parents. Children with highly educated parents are
not negatively affected by parents’ separation in educational outcomes. Especially the father's
education matters for the extent of a compensatory effect of social origin.

It is established that children from single-parent households are less successful at school since
they are in a specific risk situation (Peuckert, 2012). According to PISA data there is a substantial
achievement gap in mathematics between children from single-parent households and those from
two-parent households (Woessmann, 2015). When controlling background factors, the achievement
disparity gets smaller but still exists. Growing up in a household where the father is absent is found
to negatively impact educational outcomes, specifically mathematics scores (Radl et al., 2017).
Students living in two-parent households reach higher GPAs compared to students in single-parent
households (O’Malley et al., 2015). This is most likely due to social or relational resources lacking in
the home environment. Students from single-parent households recently going through divorce do
not only show lower academic performance but are also likely to be more withdrawn, sad or anxious
(Igbal et al., 2021). Anti-social behaviour occurs more often and their development in interpersonal
behaviour is more likely to be lacking. Students with divorced parents are found to have a higher
intention of dropping out and lower academic success (Baalmann & Feldhaus, 2020). Interestingly,
boys seem to suffer stronger negative consequences from growing up in a single-parent household
(Barajas, 2011; Garg et al., 2007; Wasserman, 2020). This could be due to missing gender role
models in a household or differences between boys and girls in response to parental inputs. Parental
separation is especially detrimental for father involvement, which is even more reduced for girls
(Gratz, 2017).

Single-parent households are more likely to suffer from economic instability, especially since
most single parents are female. Around a third of single-parent households in Germany are in danger
of poverty (Zartler & Berghammer, 2023). Poverty is one of the key contributors to lower educational
achievements as well as dropping out of school (Jones et al., 2018). Due to the time constraints of
providing an income as well as caring for a child alone, single parents have less opportunity to help
their child with problems in school (Zartler & Berghammer, 2023). The children are missing out on
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the resources of the parent who leaves since parental separation complicates the transmission of
human capital (Bernardi & Boertien, 2017). The more resources the leaving parent has, which is
usually the father, the more resources the child loses access to. All these risk factors interact with
each other, creating a unique challenge for single-parent households. Since 25.32% of respondents
answered that they grew up in a single-parent household, it is a significant portion of students who
are impacted by this specific constellation of risk factors. Examining the influence of growing up with
a single parent is important to distinguish this specific pattern of factors from other factors of social
inequality.

3 Method and data

Panel data were collected over three years in the BMBF-supported project “Responsible
Academic Performance Prediction” (RAPP). Students at a German university were questioned about
their university life as well as their living situations. For this research, we examined two distinct fields
of study, social sciences and computer science. Enrolment in social sciences is limited by a numerus
clausus and only a few students leave the university without a degree. In contrast, computer science
is open to anyone and there is a high number of dropouts. With these opposite fields of study, the
study attempts to account for possible influences on university trajectories. Studying with lower
school grades is assumed to be less likely to be successful.

The constructs self-efficacy (Beierlein et al., 2014) and self-reflexivity (Knispel et al., 2021)
were used in the survey to assess how students rate their own skills. To measure the social
integration students were asked about their social network, specifically if they know people who can
help them in specific situations, i. e. moving or writing applications. Students were asked about their
intention to drop out and whether they grew up in a single-parent household, as this may be
associated with lower academic success. Participants also reported their parents’ highest level of
education which was recoded according to the ISCED. The students self-reported the grade of their
university entrance qualification.

Three waves were collected at the beginning of 2022, the end of 2022, and the end of 2023
via the platform Tivian. With multiple data points, it was possible to follow students during their whole
university trajectory. The first questionnaire was thus spread among students at the beginning of
their studies. The aim was to reach students in the first, third, fifth and seventh semester. The study
was promoted in different classes, forums as well as messages on the university portal. Additionally,
there was a raffle to encourage students to participate. The questionnaire asked about personality
traits, student behaviour, social origins, sociodemographic markers and the self-reported likelihood
of dropping out of university. In addition, students were asked for permission to match these answers
with their existing data on educational attainment at the examination office. From this, we obtained
direct information on taken classes, collected ECTS, withdrawals from exams and received grades.
Using this data, we can quantify the academic performance of the students. For the main variable
we use the aggregation of all grades students have received up until data collection. The grades
range between 1 (best grade) and 5 (worst grade, meaning failing the exam), with additional
distinctions of .3 and .7. For the aggregation the average grade was calculated to ensure a simple
but meaningful main variable. While the grades are weighted differently at university, this varies
considerably by field of study; in contrast this operationalisation is always easily applicable.

After data cleaning, 399 students remained in the sample, 53.38% studying computer science
and 46.62% social sciences. 24.06% of the sample grew up in a single-parent household, 72.18%
attended a Gymnasium with only 27.82% going to any other school form. The average grade of
university entrance qualification is 2.22 with a standard deviation of 0.58, grades ranging from 1 to
3.7. Since there is a numerus clausus for studying social sciences, any grades lower than around
2.2 are likely to be reported by students of computer science.” For the variable withdrawal from exam
the numbers of withdrawals were added up, ranging from O to 8 and the average being 3.69 (SD:
0.82). Further descriptive details of the dataset can be found in the appendix.

Linear regressions were estimated for the mean grade. This was done with three models to
differentiate the various dimensions impacting academic success.

* The average for computer science is 2.34 and for social sciences 2.09.
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4 Results and discussion

Table 1 displays the results of a linear regression on the mean grade at university. In Model 1,
psychosocial dispositions and social integration were included. Those three variables can explain
12.2% of the variance in the mean grade. The social network has a positive impact on the mean
grade the larger the social network, the better the grade. Self-reflexivity is positively associated with
students' grades as well; the higher students rate this the better their grades are. Lastly self-efficacy
is positively related to better grades. If students report high self-efficacy, they are more likely to have

good grades.

Table 1. Linear regression on the mean grade at university

Model 1 Model 2 Model 3
Intercept 4.781*** 4.069*** 2.521***
(0.285) (0.336) (0.338)
Social network -0.095** -0.061* -0.019
(0.029) (0.029) (0.025)
Self-reflexivity -0.189+ -0.145 -0.152+
(0.102) (0.103) (0.089)
Self-efficacy -0.249*** -0.172* -0.119*
(0.070) (0.068) (0.059)
Dropout 0.064** 0.042*
intention
(0.021) (0.019)
Withdrawal from 0.101* 0.093*
exam
(0.043) (0.037)
Field of study -0.322%** -0.205*
(Ref. computer (0.092) (0.080)
science)
Single-parent 0.229**
household
(0.086)
Parents’ -0.003
education
(0.037)
Attending -0.490***
Gymnasium
(0.081)
Grade of 0.646***
university
entrance
qualification
(0.065)
N 399 399 399
Adj. R? 0.122 0.196 0.414

+p<0.1,*p<0.05,*p<0.01,** p<0.001
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In Model 2 study-related variables were added, specifically the self-reported dropout intention,
the number of withdrawals from exams, and the field of study. All variables have a significant relation
to the mean grade. The higher the dropout intention is, the worse the grades are. Similarly, with
higher numbers of withdrawals, the grades get worse. For the field of study students in computer
science are found to have significantly lower grades than students in social sciences. With these
additions, the model explains 19.6% of the variance in grades.

In Model 3 the variables can explain 41.4% of the variance in mean grade, showing that the
added variables play an important role. In the final model, the following variables were added:
growing up in a single-parent household, parents’ education, attending the upper secondary school
track and the grade of the university entrance qualification. Apart from parents’ education, all factors
have a significant impact on students’ grades. Growing up in a single-parent household leads to
significantly worse grades at university compared to students growing up in a two-parent household.
Attending the upper secondary school track is associated with higher grades compared to any other
school form. Lastly, the better the grade of the university entrance qualification the better the grades
at university.

The final model shows that there is a wide variety of variables significantly impacting academic
success. Both self-reflexivity and self-efficacy can have a positive effect on academic performance.
Students who believe that they are in control of their lives are more likely to receive higher grades.
The dropout intention can also be linked to academic success although the direction of causality is
not clear. It would be both possible that bad grades lead to higher dropout intentions or that high
dropout intentions mean students spend less time preparing for exams and receive worse grades. If
students withdraw from exams more often, they are likely to perform worse in those examinations.
The field of study also needs to be considered for university grades, since there are different patterns
for computer science compared to social sciences. This could be either due to differences in grading
practices or examination difficulty. Another possibility is that students in the social sciences perform
better in general since they need a certain grade to get into the programme. Sociodemographic
variables are relevant. Growing up in a single-parent household can be linked to lower academic
success, while controlling for school performance. Depending on school form we also find
differences in academic success. Attending a Gymnasium leads to significantly higher academic
performance. The same pattern was found for the grade achieved in the university entrance
qualification. Good grades in school are correlated with good grades in university.

The results of the linear regression are especially interesting concerning the question asked
at the beginning of this paper. At university, independent effects of social inequality remain, next to
the reproduction of the cumulative effects during the school trajectory. Parents’ education does not
have a direct effect on the grades in university. This is most likely due to the high correlation between
parents’ education, the school form the students attended as well as the grade of their university
entrance qualification. Interestingly, both the school form and the grade have an independent effect
on university grades, implying that these are two separate effects. The grade can be a proxy for
educational success at school and integration into the educational system. The school form might
indicate how much preparation students received in school for attending university. Effects of social
inequality could also be at play here, since the choice of school form is strongly correlated to parents’
education.

5 Conclusion

The aim of this study was to examine the role of social inequality for academic success. While
there is substantial evidence on school education and university applications, there is less
comprehensive evidence on university trajectories. This study focused on the path through university
and specifically the grades students receive each semester. For this purpose, data was collected at
a German university in two different fields of study, matching the questionnaires to students’ specific
exam results. The average grade from all received grades was used to provide an indicator of
academic achievement.

In particular, attending a Gymnasium, the grade achieved in the university entrance
qualification, and growing up in a single-parent household have strong impacts on the grade students
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receive at university. At the same time, there are significant differences between the areas of study;
grades are, on average, higher in the social sciences than in computer science. The personality-
related indicators are less influential, although there are effects for self-reflexivity and self-efficacy.
Additionally, a bigger social network can also positively impact academic success. While the
variables do not explain as much variance as other factors, they also need to be considered when
examining academic success. Knowing other students and being able to ask them for help might not
be the main factor determining one’s success at university, but it can make many processes easier.

Dropout intention also has a significant association with university grades. Lastly the number
of withdrawals from examinations has an impact on the mean grade.

When it comes to early detection of students at risk of dropping out of university, the self-
reported intention to drop out can be an easy and reliable indicator. Social inequality appears to be
particularly evident among students from single-parent households and their lower academic
success. Another relevant marker found in this study is the explicit preparation for university that
happens at the Gymnasium which can be seen in the higher success rates of those students.
Students coming from any other school form show lower academic achievement. Additionally, the
social inequality which can be found in the decision about which school type to attend as well as the
grade of leaving school is being reproduced at university. In the final model there is no effect for
parents’ education, but this is most likely due to the interaction with the school form and the final
grade. Like any other transition in the educational system the social inequality accumulates. The
difficulty of showing the exact relation and isolating it from other factors at play is due to the prior
selection processes on the way to university. Many students are from households with high
socioeconomic status, only motivated or talented students from other groups find their way to
university.

This study indicates that despite the efforts of opening universities to more people, right now
most students are still coming from the Gymnasium and have highly educated parents. Even though
good grades from school are not necessary for all areas of study and you do not need to have a
traditional university entrance qualification to study anymore, it seems to still be unlikely to get to
university without either and be successful as well. The cumulative effect of each selection process
in the educational system is relevant at this stage, since many people do not even reach the
necessary qualification for university.

Another disadvantage found in this study focuses on students from single-parent households.
While there have been findings pointing in this direction, this is an indication of such an effect at a
German university. The explanation for this effect is most likely due to the precarious situation single
parents often find themselves in. Single parents are mostly women and therefore often have lower
levels of education. Additionally, there is only one parent at home who can transmit capital to their
child. Single-parent households are also more likely to suffer from poverty which can have
detrimental effects on children’s educational trajectory. The fact we can isolate this effect at
university is an indication of the different life situations these children experience and how they may
affect their lives in the long term. More research is needed to provide more detailed knowledge on
this relation.

While this paper examined the differences between growing up in a single-parent versus two-
parent household, these are not the only possible constellations. Children in the foster care system
are especially at risk of having low educational aspirations and thus reaching lower educational
achievements. Compared to low-income children, children in foster care score significantly lower on
both aspirations and expectations (Kirk et al., 2013).

Another limitation of this study is that the sample included only two fields of study at one
university, meaning that these results are not necessarily the same for other fields or at other
universities. Only a small part of students participated in this study meaning that the results cannot
be generalised. Participants are likely to be more successful than those who did not participate and
might be systematically different from each other. Since the survey was mostly promoted in university
classes, those who attend them regularly were more likely to participate.

The results of the study show that social inequality can impact the entire education system up
to tertiary education and effects can still be observed within universities themselves. The difference
between the areas of study is especially interesting since educational success is higher for the area
that has a numerus clausus. While we cannot know if this is due to the selection processes into a
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certain area, we should take further steps to find out more since the effect can be isolated from
school form and the school-leaving grade.

The findings of this study lead to possible implications for universities in Germany. Most
universities offer a wide range of support, however, in this case, it does not seem that the students
who need it most are finding and using it. A mentoring programme at the beginning of university for
students whose parents did not study can be an opportunity to help with the onboarding process and
provide a contact person who is knowledgeable about university life. Someone close to their own
age is necessary for students to be comfortable asking questions they perceive as concerning basic
academic knowledge. The Gymnasium already offers explicit preparation for university, but
comprehensive schools could do so as well. Giving students the opportunity to at least think about
studying is already an important step. In addition, there could also be measures taken at universities,
like a mandatory consultation if students report a high dropout intention or are not consistently
collecting ECTS.
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Appendix
Variable Coding Min Max M SD
Social network N numbers of contacts 0 7 6.04 1.55
(,Gibt es jemand auf
dessen Rat sie sich
verlassen kdnnen?)
Self-reflexivity 1 — does not apply at all 1 4 2.96 0.52
5 — applies completely
Self-efficacy 1 — does not apply at all 1 5 3.71 0.76

5 — applies completely

Dropout intention

0 — does not apply at all 1 10 3.01 2.16

10 — applies completely

Withdrawal from exam N numbers of withdrawals 0 8 3.69 0.82
Field of study 0 — Computer science 0 1 - -
1 — Social sciences
Single-parent household 0 -no 0 1 - -
1-—yes
Parents‘ education 100 — no qualification -1.77 244  -0.03 1.02
(average)” 244 — qualification at
secondary level |
344 — qualification at
secondary level Il
645 - Bachelor or
equivalent program
844 - doctorate
Attending Gymnasium 0 1 - -

* The classification is done according to the ISCED: https://www.datenportal.ombf.de/portal/de/G293.html, last checked: 23 February 2026
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Appendix (continued)

Variable Coding Min Max M SD
Grade of university Average grade 1 3.7 2.22 0.58
entrance qualification

1 5 2.72 0.92

Mean grade

92

European Scientific Journal for Dual Higher Education

QD0®



o
/)

EU4Dual

GT0L-2S0€ NSSI



	Cover of ESJ DHE Vol. 2 Number 3 2026
	Imprint of ESJ DHE Vol. 2 Number 3 2026
	Contents of ESJ DHE Vol. 2 Number 3 2026
	Editorial of ESJ DHE Vol. 2 Number 3 2026
	Article "Fostering Autonomy in STEM Education" of ESJ DHE Vol. 2 Number 3 2026
	Article "Bildung verNetzt" of ESJ DHE Vol. 2 Number 3 2026
	Article "Win-Win-Win for Industry, Research and Individuals" of ESJ DHE Vol. 2 Number 3 2026
	Article "The Third Learning Space" of ESJ DHE Vol. 2 Number 3 2026
	Article "InNoWest" of ESJ DHE Vol. 2 Number 3 2026
	Article "Social Inequality in Academic Success" of ESJ DHE Vol. 2 Number 3 2026

