1. Empirical testing and further development of sociological middle-range theories

There has been a debate in sociological research about the relationship between theory and empirical
research. On the one hand, this debate concerns the question of what is meant by "theory" or "good
theory" (Abend 2008) and what significance empirical studies should have in the further development
and testing of theories (Besbris & Khan 2017). On the other hand, it is about quality assurance in socio-
logical research (Otte et al. 2023). This debate is also being conducted in the field of quantitative em-
pirical science research with a focus on "middle-range theories." Such middle-range theories, as defined
by sociologist Robert K. Merton, are a prerequisite for gradual, cumulative advancement of knowledge
in empirical-analytical sociological research. In this regard, Heinze & Jappe (2020) argue that there are
middle-range theories that have not yet been subjected to empirical testing. Instead of formulating new
theories, the authors recommend examining existing theories more closely empirically using concrete
examples, thereby consolidating and further developing them. The following section explains which me-
dium-range sociological theories are being empirically tested in Prof. Heinze's research group or used
for the analytical structuring of empirical questions. This includes PhD dissertation projects from the
DFG-funded Research Training Group "Transformations of Science and Technology since 1800: Topics,
Processes, Institutions" (RTG 2696).

1.3 Gradual transformations from a historical-sociological perspective

Transformation processes in science and technology can be analyzed particularly well using historical
institutionalism, another middle-range theoretical perspective. Prof. Heinze's research group has made
numerous contributions to this theoretical perspective, including in the context of the DFG-funded Re-
search Training Group 2696"Transformations in Science and Technology since 1800: Topics, Processes,
Institutions. Streeck & Thelen (2005) developed a conceptual framework for the context of research
institutions (Fig. 5). To this end, two dimensions relevant to the transformation of research were cross-
tabulated dichotomously: the establishment of new research capacities on the one hand, and the reuse
or continuation of existing research capacities on the other. This results in a coordinate system in which

four transformation processes of research are represented.
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Figure 5: Four processes of institutional change, using the
example of experimental high energy physics (HEP).
Sources: Heinze & Miinch (2012); Hallonsten & Heinze
(2016); Heinze & Hallonsten (2017).

The definition of different forms of institutional change raises the question of how widespread the four
change processes are and what contextual factors enable them. The four types differ in terms of the
expected resistance of the affected stakeholder groups and, consequently, in terms of the associated
chances of success in implementation. In addition to numerous examples from the history of science
that can be used to understand these four processes (Heinze & Miinch 2012, 2016; Pichler & Heinze
2024), Prof. Heinze's research group has presented historical-sociological case studies on the transfor-
mation of large-scale government research in Germany and the United States (Fig. 6) and, in a disserta-
tion completed in 2017, examined the post-socialist transformation of the Polish research system
(Heinze et al. 2015b, 2015a; Heinecke 2016; Heinze & Hallonsten 2017; Heinze et al. 2017; Heinze 2024).
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Figure 6: Transformation of large-scale equipment for experimental high-energy physics (HEP) and multidisciplinary research
with photons at the German Electron Synchrotron (DESY) and the SLAC National Accelerator Laboratory (formerly Stanford
Linear Accelerator Center, SLAC). Source: Hallonsten & Heinze (2016).

The analytical categories of historical institutionalism are also a central component of the framework
concept of the DFG-funded Research Training Group 2696 "Transformations in Science and Technology
since 1800: Topics, Processes, Institutions." The concept of transformation is accentuated by reference
to three dimensions: topics, processes, and institutions. These dimensions are equally relevant to the
development of science and technology and must be understood in terms of their historical conditioning
and their interaction. In order to define changes more precisely, displacement, layering, and drift are

examined, for example, with appropriate adjustments in each case with regard to the three dimensions.

Of the six doctoral theses in the first cohort of RTG 2696 (2022-2025), two dissertations in the field of
sociology have been successfully completed. Gautheron (2025) examines transformation processes in
experimental high-energy physics (HEP) to better understand the adaptation strategies of several thou-
sand physicists between 2000 and 2019. His study shows that scientists gradually revise their research
in order to preserve the advantages of their expertise while opening up new research opportunities.
This entails diverse forms of intellectual change. For example, scientists can repurpose their prior
knowledge for new research goals (conversion), but in some cases, scientists are also prompted to ex-
pand their knowledge by acquiring new concepts or techniques for their research (layering). Finally,
scientists may have to abandon certain types of knowledge altogether in the face of new circumstances
and replace them with new knowledge (displacement). Fundamentally, gradual change appears to be a

universal adaptation strategy that arises from the need to adapt research to new realities.



Dierkes (2025) examines the transformation of medical education at German universities since the
1980s, with a particular focus on the establishment and diffusion of so-called"skills labs" — facilities
where practical medical skills are practiced in the form of simulations. Dierkes (2025) identifies simula-
tion-based training as a process of layering in teaching and displacement in assessment — creating new
standards for competence, safety, and accountability. She also discusses the ongoing power struggles
within medicine, where pedagogical expertise is increasingly challenging traditional clinical hierarchies.
The dissertation thus not only traces how skills labs have changed medical education, but also shows

how professions evolve over time through the interplay of knowledge, institutions, and social practice.

Of the 12 other RTG dissertations in the 2nd cohort (2024-2027) and the 3rd cohort (2025-2028), four
are in the field of sociology. Two dissertations examine transformations in the German university sys-
tem, with Tobias Grabosch's dissertation (2nd cohort) focusing in particular on the sharp increase in
grant-funded research and exploring the consequences of this funding for the diversity and scientific
performance of university research. He also examines the prestige stratification of university subjects
by examining the effects of the organizational field of universities on the recruitment of their top per-
sonnel — professors. In this way, questions of neo-institutional organizational theory (cf. 1.2) are linked
with those of historical institutionalism. In contrast, the dissertation project by Artem Antonyuk (3rd
cohort) mentioned in 1.2 examines the change in university curricula at universities in North Rhine-
Westphalia and eastern Germany over a period of several decades. To this end, all course catalogs are
collected in machine-readable format. Antonyuk examines the extent to which new subject areas are
being incorporated into the university curriculum (layering), possibly displacing established subjects
(displacement) in the process, and the extent to which universities and their subjects are becoming

increasingly similar over time (isomorphism) or specific subject profiles are emerging.

Two other sociological dissertations relate to areas of technology that have become increasingly im-
portant to society in recent years. One is the field of space technology, in which private companies have
increasingly established themselves and become technology leaders. In this context, Fabienne Grimm
(2nd cohort) explores the question of whether this field of technology is more influenced by the state
or the private sector. Current developments in the United States and Europe could potentially represent
a new era of privately-driven space technology (displacement). However, it remains unclear to what
extent this represents a discontinuity or a gradual process of organizational or governmental transfor-
mation. In this context, she examines publicness theory, which was developed primarily by Bozeman
(1987, 2007) and applied to the context of large-scale government research in the United States (Crow
& Bozeman 1998). Second, Marc Pelzer's dissertation (3rd cohort) examines the increasing spread of
digital technologies in the field of individual health and performance optimization. Specifically, it ad-
dresses the question of the extent to which these new technologies replace (displacement) or comple-
ment (layering) existing technical applications, and which cultural beliefs determine whether individuals

decide to use these technologies.

The theoretical perspective of historical institutionalism also underpins the DFG-funded research pro-
ject "Political Upheavals and Disciplinary Change: Mathematics in Germany, 1920-1960" (DFG-
497971890, duration: 2022-2027), which is being carried out by Prof. Heinze's research group together



with the research group of historian Prof. Remmert. The project focuses on the development of math-
ematics in terms of content, institutions, and personnel under the influence of political upheavals (Wei-
mar period: 1920-1933, National Socialism: 1933-1945, post-war period: 1945-1960). The aim of the
project is to provide a detailed scientific-historical and sociological mapping and analysis of the devel-
opment of mathematics in the German higher education system on the basis of a prosopographic-bib-
liometric database. The project will be carried out along research-guiding hypotheses. These include the
displacement of abstract subfields of mathematics during National Socialism in favor of "war-relevant"
areas and the targeted financial support of application-oriented fields (/ayering). We also assume that
military patronage during the Cold War led to a focus on certain fields of research (drift).
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